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Abstract

This document describes the development of a financial health indicator based on companies'
financial statements. This indicator is conceived as a weighted combination of variables, which is
obtained through a model discriminating between failing firms and non-failing firms. The definition
of failure is based on a legal criterion, namely that a company is considered to have failed if it has
faced bankruptcy or judicial administration in the past. Based on the model results, companies are
positioned in financial health classes, which are intended to be included in the "company files"
designed by the Central Balance Sheet Office.
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INTRODUCTION

This document describes the development of a financial health indicator based on Belgian
companies' annual accounts. This indicator is designed as a weighted combination of va-
riables, created by means of a model constructed in the same way as a failure prediction
model. The model takes the form of a logistic regression discriminating between failing
and non-failing companies. The definition of failure is based on a legal criterion, namely
that a company is considered to have failed if it has faced bankruptcy or judicial adminis-
tration in the past.

The indicator summarises each company’s situation in a single value which takes account
simultaneously of the solvency, liquidity and profitability dimensions. Those dimensions
are complementary in the establishment of a financial diagnosis, as a high debt level, for
example, may be offset by a plentiful cash flow, and vice versa. The indicator also takes
account of the companies’ age and size, particularly through interaction variables.

The indicator constitutes a strictly financial assessment of the companies at a given
moment. That assessment is based on data from the annual accounts, and therefore dis-
regards any other fundamental elements, such as development prospects, competition,
management calibre or shareholders’ willingness to provide financial support. In that res-
pect, it must be regarded as one of the factors enabling an overall appraisal of a firm’'s
situation.

Initially, the Bank's aim was to have an indicator for all non-financial companies filing
annual accounts with the Central Balance Sheet Office, i.e. around 300,000 observations
for the 2008 financial year. However, preliminary analyses showed that some companies’
data are difficult to interpret in the context of a large-scale statistical model. Much of the
initial work therefore consisted in determining the contours of a population which was
homogenous, in order to ensure that the results met a minimum standard of reliability.

That is why the indicator is calculated for companies satisfying a number of conditions,
relating to such factors as size, length of the accounting period and content of the annual
accounts. The population thus defined contains over 200,000 observations for recent
financial years (225,000 in 2008). It is significantly larger than the populations examined in
most comparable studies. The model nevertheless obtains very satisfactory and stable
performances.

In view of the number of companies and items studied, the quantity of information pro-
cessed proved to be particularly voluminous. The actual modelling was therefore pre-
ceded by laborious manipulation, cleaning and cross-checking of the source data in order
to obtain coherent and analysable datasets.

The model presented in the third part replaces the previous model developed by the Bank.
There are several improvements on the last version. First, the new model covers a popu-
lation which is more than twice as large. This implies that the results are very widely appli-



cable. Second, in order to select the most relevant variables, particular attention was paid
to data exploration. The new model thus includes logarithmic as well as dummy variables;
it also takes account of interaction phenomena, which makes it possible to differentiate
effects for some segments of the population. Analysis further showed that variables rela-
ting to overdue debts to the authorities have to be excluded, although they took a predo-
minant role in the previous model. On the one hand, their predictive efficiency has been
noticeably eroded over the last few years and, on the other hand, their reliability is
seriously called into question. On the whole, when applied to recent years, the new model
performs markedly better than the previous one.

The development of the financial health indicator falls within the scope of literature on
bankruptcy prediction models. First models were developed by the end of the sixties
(Beaver (1967) and Altman (1968)). Since then, interest paid to the topic has continuously
grown, in particular for the purpose of credit risk assessment. Financial institutions thus
developed in-house systems which are primarily intended to the estimation of individual
probabilities of default. Unlike such systems, the model presented in this document is
meant for external users and is aimed at summarising the situation of each company in
one single value, i.e. the financial health indicator. In that respect, the group of companies
in a bankruptcy or judicial administration situation is regarded as a benchmark for a
weakened financial situation.

This document is intended for a broad public, including the end users, and therefore fa-
vours graphic analysis. It is divided into three parts. Part | presents the methodological
aspects, namely the population studied, the variables and the technique of logistic regres-
sion. Part Il describes the preliminary results used as the basis for constructing the model,
including the individual regressions, distributions, correlations and interactions. Part Il
presents the final model, the indicator and the financial health classes derived from it.
These are intended for incorporation in the company files prepared by the Central Balance
Sheet Office in the form presented in section 1.4,



PART | METHODOLOGY

1.1 POPULATION STUDIED

Initially, the Bank aimed to study all non-financial companies filing annual accounts with
the Central Balance Sheet Office, i.e. the equivalent of 300,000 sets of accounts for the
2008 financial yearl. However, it soon became apparent that this population needed to be
limited to a more homogenous group, since some companies’ data cannot really be inter-
preted in the context of a large-scale statistical model. This applies in particular to very
small companies, “idle” companies and companies with a financial year different from 12
months.

Thus, following exploration, the population was confined to annual accounts satisfying the
following conditions:

- passing the logical and arithmetical checks done by the Central Balance Sheet Office;

- balance sheet total of €50,000 or more;

- 12-month financial year;

- legal form: public limited company, private limited company or cooperative society;

- conditions regarding content: current assets, total debts and short-term debts larger than
zero.

The condition relating to the balance sheet total is the most restrictive regarding the
number of excluded annual accounts. That condition was necessary because the data
from very small companies raise problems of interpretation. For one thing, their distri-
butions are affected by numerous extreme values. Also, preliminary regressions showed
that they are a significant source of errors, owing to their greater volatility.

The exclusion of financial years with a duration of less than 12 months is intended to
ensure that the annual accounts are representative, and that the balance sheet amounts
(stocks) are comparable with those in the profit and loss accounts (flows).

The population was then restricted to the main forms of commercial companies with limi-
ted liability (which represent over 95% of the annual accounts filed). Thus, partnerships,
social enterprises and companies governed by public law were excluded. Preliminary
analyses showed that these forms of company have either high error rates or virtually zero
failure rates. In many cases, they are also not directly concerned by the issue of bank-
ruptcy (public/quasi-public corporations, housing associations, ...).

Finally, the annual accounts have to satisfy minimum content conditions concerning the
existence of current assets and liabilities in excess of zero. These conditions are neces-

1 The set of non-financial companies as defined by the Central Balance Sheet Office corresponds to all the
annual accounts filed in the full or abbreviated format. That set excludes, in particular, a large part of the finan-
cial sector and insurance companies.



sary for calculating certain financial ratios, and make it possible to exclude some of the
“idle” companies.

The population thus defined is presented in tables 1 and 2. It comprises over 200,000 sets
of annual accounts for recent financial years, with a maximum of 225,000 for the year
2008. The number of observations reported in the tables relates not to companies but to
annual accounts. The same company may in fact be absent from the population for one
financial year but present for another, depending on whether its annual accounts satisfy
the conditions specified above. In the rest of this document, the terms “annual accounts”
and "observations" will be used indiscriminately, both referring to the model's analysis
unit.

TABLE 1 POPULATION STUDIED, BY FINANCIAL YEAR

Financial year Number of observations
1995 136,357
1996 138,399
1997 147,359
1998 155,330
1999 163,736
2000 170,722
2001 173,557
2002 179,784
2003 191,733
2004 200,830
2005 206,165
2006 213,468
2007 221,209
2008 225,389

Source: NBB.

Even after exclusion of companies with a balance sheet total of less than €50,000, the
population still includes numerous small companies (table 2): 40% of the observations
concern a balance sheet total of less than €250,000, and almost half the companies do
not report any workers. Private limited companies represent 62% of the companies
studied, against 35% for public limited companies and 3% for cooperatives. Over a third of
the observations do not report any debts to credit institutions. Finally, the very great
majority (92.9%) of the annual accounts are filed in the abbreviated format, which consi-
derably reduces the range of available financial variables (cf. section 1.3.1).



TABLE 2 CHARACTERISTICS OF THE POPULATION
(2008 financial year)

Number of
observations Percentage

Legal forms

Public limited companies 79,559 35.3

Private limited companies 139,353 61.8

Cooperative societies with limited liability 6,477 2.9

Total 225,389 100.0
Formats

Full format 15,895 7.1

Abbreviated format 209,494 92.9

Total 225,389 100.0
Balance sheet total

Balance sheet total < €250,000 90,001 39.9

€250,000 < balance sheet total < €5,000,000 122,960 54.6

Balance sheet total = €5,000,000 12,428 55

Total 225,389 100.0
Debts to credit institutions

Yes 145,558 64.6

No 79,831 35.4

Total 225,389 100.0

Source: NBB.

1.2 DEPENDENT VARIABLE

In a model, the dependent variable is the variable to be explained. This study aims to
explain corporate failure, which is why it defines a dependent variable representing that
concept. The definition of failure is based on a legal criterion, namely that a company is
considered to have failed if it has faced bankruptcy or judicial administration in the past.

.2.1 Concept of failure

There is no single definition of a business in difficulties. However, the concepts of bank-
ruptcy and judicial administration can be regarded as good approximations, in view of their
legal basis. Bankruptcy assumes that a company has ceased payments and is uncredit-
worthy2. The status of judicial administration, which was replaced by new procedures in
2009, was intended for businesses which were temporarily unable to repay their debts3.
By that token, and given the period covered by this study (financial years 1995 to 2008),

2 Law of 8 August 1997 on bankruptcies, amended by the Law of 4 September 2002. Atticle 2: a tradesman
who has persistently suspended his payments and is unable to raise credit is in a bankruptcy situation.

3 Law of 17 July 1997 on judicial administration. Article 9 §1: judicial administration may be granted to any
debtor who is temporarily unable to pay his debts or if the continuity of his enterprise is threatened by
difficulties which could sooner or later lead to cessation of payments.

The Law of 31 January 2009 on the continuity of enterprises puts more emphasis on prevention and intro-
duces new procedures replacing judicial administration. That law came into force on 1 April 2009, and at the
time of conducting this study the Crossroads Bank for Enterprises did not identify enterprises embarking on
these procedures. It was therefore not possible to take account of the law’s implications. Regarding the new
law, see Windey J. (2009), for example.



past judicial administration procedures are regarded as equivalent to failure events.
Bankruptcies represent the very great majority of those events (over 95%).

The model described in Part Il is constructed in the same way as a failure prediction
model. However, it is called a "financial health model" because its primary aim is to esta-
blish an objective concept of financial health. In that respect, the group of companies
facing bankruptcy or judicial administration is regarded as a benchmark for a weakened
financial situation. The univariate analysis will verify that the situation of these companies
is seriously weakened. Companies which the model considers to be “at risk” will also
prove to be significantly less solvent, profitable or liquid than companies considered to be
healthy.

1.2.2 Variables

The model focuses on failure prediction at a three-year horizon: a company is considered
to have failed if it has been involved in bankruptcy or judicial administration proceedings
within 1,095 days (i.e. 3 x 365 days) following the closing date of its annual accounts.
Other companies are considered as non-failing. The failure date used is the date upon
which the company's legal status changed (to one of bankruptcy or judicial administration)
at the Crossroads Bank for Enterprises®.

The dependent variable DEF identifies each set of annual accounts on the basis of that
definition:

- DEF =1 if the company has failed within 1,095 days following the closing date;

- DEF =0 if it has not.

Table 3 details the population according to the variable DEF (situation as at 1 June 2010).
Over the period studied, the failure rate at 3 years fluctuates between 2 and 3%. There is
a link between the rate of observations DEF=1 and the economic cycle: the highest rate
over the past ten years was observed in 2001, which was a low point in the cycle. The
failure rate then began falling in line with a more favourable economic environment before
starting to rise again in 2006, under the influence of the rise in bankruptcies from 2008.
Since the table describes the situation as at 1 June 2010, the number of observations
DEF=1 is incomplete for the years 2007 and 2008. As a consequence, the rate of failing
observations is not significant for these two years.

Table 4 shows that bankruptcies and judicial administrations result in very similar financial
positions, seriously weakened compared to non-failing companies. That finding justifies
the decision to treat judicial administration procedures in the same way as failures. The
financial ratios are defined in detail in Annex 1.

4 The Crossroads Bank for Enterprises is the National Bank’s source for data identifying legal entities.



TABLE 3 POPULATION STUDIED ACCORDING TO THE VARIABLE DEF
(situation as at 1 June 2010, number of observations, unless otherwise stated)

Sler;z:nual DEE = 1 DEE = 0 TOTAL Rate ofs)é)éivatlons
1995 3,911 132,446 136,357 2.87
1996 3,419 134,980 138,399 2.47
1997 3,485 143,874 147,359 2.36
1998 3,719 151,611 155,330 2.39
1999 4,136 159,600 163,736 2.53
2000 4,434 166,288 170,722 2.60
2001 4,623 168,934 173,557 2.66
2002 4,415 175,369 179,784 2.46
2003 4,416 187,317 191,733 2.30
2004 4,343 196,487 200,830 2.16
2005 4,152 202,013 206,165 2.01
2006 4,819 208,649 213,468 2.26
2007 4,274 216,935 221,209 n.s.
2008 1,928 223,461 225,389 n.s.

Source: NBB.

TABLE 4 MEDIAN FINANCIAL SITUATION ACCORDING TO THE LEGAL STATUS (2006)

DEF =1
Bankruptcies Judicial DEF=0
P administration

Financial independence 0.08 0.07 0.32
Liquidity in the broad sense 0.97 0.91 1.29
Net return on total assets before 0.02 0.02 0.06
taxes and interest charges

Cash flow to debt coverage ratio 0.04 0.04 0.15

Source: NBB.

In order to analyse the financial dynamics of failure, the variable DEFDETAIL was defined.
It details the temporal proximity of failures in tranches of 365 days:
- DEFDETAIL = DEFO1 if time to failure® < 365 days;

- DEFDETAIL = DEFO2 if 365 days < time to failure < 730 days;

- DEFDETAIL = DEFO3 if 730 days < time to failure < 1095 days;

- DEFDETAIL = DEFO04 if 1095 days < time to failure < 1460 days;
- DEFDETAIL = DEFO5 if 1460 days < time to failure < 1825 days;
- DEFDETAIL = DEFO6 if 1825 days < time to failure < 2190 days;
- DEFDETAIL = DEFOQ7 if 2190 days < time to failure < 2555 days;
- DEFDETAIL = DEFO08 if 2555 days < time to failure < 2920 days;
- DEFDETAIL = DEFQ9 if 2920 days < time to failure < 3285 days;
- DEFDETAIL = DEF10 if 3285 days < time to failure < 3650 days;
- DEFDETAIL = NODEF in other cases.

5 .e. the difference between the failure date and the closing date of the annual accounts.
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The observations considered to be failing in this study therefore correspond to modalities
DEFO01, DEFO2 and DEFO3 of the variable DEFDETAIL. The breakdown of the obser-
vations according to that variable is presented in table 5. Leaving aside accounts for
which the financial year does not correspond to the calendar year, the boxes on the same
diagonal relate to failures occurring during one and the same year: for example, obser-
vations DEF10 in 1999, observations DEF09 in 2000, up to observations DEFQO1 in 2008,
concern failures which occurred in 2009.

Table 5 shows in particular that many observations DEFO1 are missing: for example, there
are 859 observations DEFO1 in 2008, compared to 2,232 observations DEF02 in 2007.
The main reason is that, for many observations DEFO01, the date of failure precedes the
statutory deadline for filing the annual accounts, i.e. no later than seven months after the
end of the financial year. Once bankruptcy has been declared, there is no longer any
incentive to file the annual accounts. This non-availability of the observations DEF01 was
the reason for choosing a three-year horizon for defining failure, in order to have a suffi-
ciently representative number of observations DEF=1. It is also necessary to point out that
the model results concern companies in order of filing, and that failure to respect this
statutory obligation acts as a warning prior to any financial diagnosis.

1.3 INDEPENDENT VARIABLES

The independent variables are the variables destined to predict failure in the model. They
are constructed on the basis of the information available at the Central Balance Sheet
Office and the Crossroads Bank for Enterprises. They include financial variables, size va-
riables and age variables. The contextual variables (linked to the macroeconomy or the
branch of activity) were analysed, but in the end they were not taken into account in the
modelling (cf. section 1.3.4).

1.3.1 Financial variables

Financial variables are divided into two groups: financial ratios and additional variables.

I.3.1.1 Financial ratios

Around fifty financial ratios were tested in the data exploration phase. For conciseness,
this document describes the results for the ratios below (see annex 1 for full definition).
These ratios are based on the international literature on failure prediction (cf. bibliography)
and cover the main dimensions of the financial analysis, namely solvency, liquidity and
profitability. These dimensions are interdependent and their boundaries are clearly not
water-tight.

Solvency
EQUITY Equity in proportion to total liabilities
SELFIN Degree of self-financing



DEBT1 Debt level

DEBT2 Short-term debt level

DEBT3 Long-term debt level

DEBT4 Financial debts in proportion to total liabilities

DEBT5 Debts to credit institutions in proportion to total liabilities
CHARGES Debt interest charges in proportion to total liabilities

COVERAGE1 Cash flow to debt coverage ratio
COVERAGE2 Cash flow to short-term debt coverage ratio

Liquidity

LIQ1 Liquidity in the broad sense

LIQ2 Liquidity in the strict sense

LIQ3 Net cash position in proportion to total assets

LIQ4 Cash and current investment in proportion to total assets
LIQ5 Cash and current investment in proportion to current assets
OVERDUE Overdue debts to tax authority and/or NSSO in proportion to total liabilities
Profitability

RETURN1 Gross return on total assets before taxes and interest charges
RETURN2 Net return on total assets before taxes and interest charges
RETURN3 Gross operating profitability

RETURN4 Net operating profitability

RETURNS Value added in proportion to total assets

The solvency ratios reflect the companies’ ability to honour their short- and long-term
financial commitments. First, they comprise ratios relating to the balance sheet structure
which measure financial independence and debt levels (EQUITY, SELFIN, DEBT],
DEBT2, DEBTS, etc.). If the debt level is low, the company is independent of borrowings,
and that has two positive implications: first, financial charges are low and therefore have
little adverse impact on profits; also, if necessary, new borrowings can be contracted
easily and on good terms. The balance sheet structure ratios are vital to the solvency
diagnosis. However, they are not sufficient since they do not enable assessment of the
firms’ ability to repay their debts, or the associated level of charges.

These other dimensions therefore have to be incorporated in the financial assessment,
especially the variables relating to cash flow (COVERAGE1 and COVERAGE?2). Cash
flow is the net flow of cash generated by a firm, i.e. the difference between income
received and expenses paid out. The degree to which the cash flow covers borrowings,
measuring the proportion of the debts that the firm could repay by allocating its entire
available cash flow to that purpose, is a measure of the repayment capability. The
information supplied by this ratio supplements that obtained from the structure ratios, as a
high debt level may be viewed differently in the light of a high repayment capability, and
vice versa.

The liquidity ratios reflect the ability of companies to meet their short-term commitments.
Liquidity provides a safety margin to absorb any cash shocks. It is measured via the con-

10



ventional ratios relating to liquidity in the broad sense and in the strict sense (LIQ1 and
LIQ2), and the ratios directly relating to the cash position (LIQ3, LIQ4 and LIQ5). Overdue
debts to the tax authority and the NSSO are also examined via the variable OVERDUE.

Finally, the profitability ratios reflect the ability of firms to generate profits. Profitability is
one of the main determinants of solvency and liquidity: in the long term, the firm has to
generate sufficient income to guarantee its viability; in the short term, negative profitability
is a threat to liquidity. The ratios examined concern the operating result and the final result
in their gross and net forms.

The diversity of the population studied considerably reduces the range of financial varia-
bles which can be used: for example, ratios with a denominator which may be negative
(return on capital, value added ratios, etc.) or equal to zero (investment ratios) are ex-
cluded, as well as dynamic variables (i.e. variables implying successive annual accounts).
Such variables would indeed lead to the exclusion of numerous observations, particularly
those close to failure. Ratios which can only be calculated for full-format accounts are also
excluded, since over 90% of the observations concern abbreviated accounts.

Finally, it is assumed that the annual accounts provide a true picture of the financial
situation of each company. On that subject, while a minimum level of reliability is gua-
ranteed if the data pass the arithmetical and logical checks conducted by the Central
Balance Sheet Office, the possibility of creative accounting cannot be ruled out. It must
also be said that the majority of the companies studied are not required to appoint an
auditor to check their annual accounts.

1.3.1.2 Additional variables

The financial ratios are supplemented by a set of dummy and logarithmic variables. The
dummy variables are equal to 1 or 0, depending on the company'’s situation. In contrast to
the ratios (continuous variables), they make it possible to divide the population into
different segments. The following dummy variables were defined:

EQNEG = 1if the equity capital is negative, otherwise 0;

CASHNEG = 1 if the cash flow is negative, otherwise O;

RESNEG = 1ifthe netresultis negative, otherwise 0O;

OVERPOS = 1 if OVERDUE is positive, otherwise O;

CREDPOS = 1 if the annual accounts indicate debts to credit institutions, otherwise 0;
DISTRIB = 1 if profits are distributed, otherwise 0;

REMCAP = 1 if the capital is remunerated, otherwise O;

ALARM1 = 1 if the net assets equal less than half the authorised capital, otherwise O;
ALARM2 = 1 if the net assets equal less than a quarter of the authorised capital, otherwise 0.

The variables EQNEG, CASHNEG, RESNEG, OVERPOS and CREDPOS are derived
from the financial ratios defined in the preceding section. The other binary variables are
based on additional information available in the annual accounts. The variables DISTRIB
and REMCAP take account of the way in which companies allocate their profits. The
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variables ALARM1 and ALARMZ2 identify the companies according to whether or not they
meet the conditions for the “alarm bell” procedure laid down in Articles 332, 431 and 633
of the Company Code: when the management body finds that the company’s net assets
have fallen below half or below a quarter of the authorised capital, it has to prepare a
special report and convene the general meeting of shareholders within two months in
order to decide on the continuation of the company and any recovery measures®.

Certain ratios were also tested in logarithmic form, in order to compress the upper
extremity and stretch the lower extremity of their distribution. For the variables with a
lower limit and widespread upper values, such as DEBT1, DEBT2, LIQ1 and LIQZ2, the
logarithmic transformation reduces the dispersion’. A constant of 0.05 is added to each
variable because the logarithm of zero does not exist.

LOGDEBT1 = In(DEBT1+0.05)
LOGDEBT2 = In(DEBT2+0.05)
LOGLIQ1 = In(LIQ1+0.05)
LOGLIQ2 = In(LIQ2+0.05)
LOGLIQ4 = In(LIQ4+0.05)
LOGLIQ5 = In(LIQ5+0.05)
1.3.2 Size

There is a clear size effect in regard to financial health which can already be observed
between full-format and abbreviated accounts. The dummy variable FORMAT was
defined in order to distinguish the observations on that basisé. However, in view of the
size of the population studied, that distinction is too simple. An in-depth analysis was
conducted in order to define more appropriate variables. This led to a decision in favour of
the balance sheet total as the size criterion.

The balance sheet total corresponds to all the resources at a company’s disposal. That is
a criterion which is easily applicable, in contrast to turnover, value added or employment.
Turnover is not reported in most annual accounts, since it is an optional item in the
abbreviated format®. Value added is a net figure which need not necessarily represent the
volume of activity; moreover, it is negative in around 10% of cases. Employment also has
its limitations (due to temporary workers, secondment, etc.) and almost half of companies
do not record any employees in their annual accounts.

The distribution of the annual accounts according to the balance sheet total is decidedly
asymmetric (chart 1): for the 2006 financial year, over a quarter of the companies studied
have a balance sheet total of less than €150,000, and over half have a balance sheet total
of less than €350,000. Above €1,000,000, the distribution is very spread out.

6 In regard to the alarm bell procedure, see for example Soens P. and K. Cusse (2010).

7 For instance, when LIQ1 rises from 20 to 100, LOGLIQ1 rises from 3 to 4.6, i.e. a much smaller factor of
increase.

8 FORMAT = 1 if the annual account is filed in the abbreviated format, otherwise 0.
9 The "turnover" item is completed in around 20% of the annual accounts filed in the abbreviated format.
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CHART 1
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DISTRIBUTION OF THE OBSERVATIONS BY SIZE REGION (2006)

Source: NBB. (1) Regions corresponding to intervals of €50,000 in the balance sheet total: region 1 = [50,000;100,000[ ;
region 2 = [100,000;150,000[ ; ... ; region 39 = [1,950,000;2,000,000[.

The first part of chart 2 shows that there is an overall negative link between size and
failure rate: as size increases, the failure rate declines. However, the relationship is not
linear and flattens out between tranches 14 and 24. The second part of chart 2 indicates
that the value of the financial ratios fluctuates with the balance sheet total and that, in
most cases, they become less favourable as size increases.

CHART 2 FAILURE FREQUENCY AND MEDIANS BY SIZE TRANCHE (2006)
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Source: NBB. (1) Tranches corresponding to intervals of four percentiles of the balance sheet total: tranche 1 = [min;p4[ ;

tranche 2 = [p4;p8[ ; ... ; tranche 25 = [p96;max].

A number of variables were defined to take account of the size factor: SIZE (balance
sheet total), LOGSIZE (natural logarithm of the balance sheet total) and FORMAT (cf.
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above). Apart from these variables, the SIZECLASS variable was defined in order to
segment the population. The number of classes and their limits were determined following
detailed analysis of the failure rates for a large number of balance sheet total tranches.
These classes arrange the companies in homogenous groups from the point of view of the
rate of failing observations: class 1 comprises 3.05% of failing observations, compared to
1.76% in class 2 and 1.07% in class 3 (table 6).

SIZECLASS

- SIZECLASS =1 if balance sheet total < €250,000;

- SIZECLASS =2 if €250,000 < balance sheet total < €5,000,000;
- SIZECLASS =3 if balance sheet total = €5,000,000;

TABLE 6 SIZE CLASSES AND FAILURE (2006)
(number of observations, unless otherwise stated)

Percentage of

SIZECLASS DEF=1 DEF=0 TOTAL observations DEF=1
1 2,696 85,716 88,412 3.05
2 2,009 112,366 114,375 1.76
3 114 10,567 10,681 1.07
TOTAL 4,819 208,649 213,468 2.26
Source: NBB.

Inclusion of the variable SIZECLASS in a model amounts to assuming that the size effect
is linear and varies by a factor of 1 to 3, which is not very plausible. In order to test the
effect specific to each size class, three dummy variables were therefore created, each
corresponding to one SIZECLASS modality:

SIZE1 = 1if SIZECLASS=1, otherwise SIZE1 = 0.
SIZE2 = 1if SIZECLASS=2, otherwise SIZE2 = 0.
SIZE3 = 1if SIZECLASS=3, otherwise SIZE3 = 0.
1.3.3 Age

For a given set of annual accounts, the company’s age is defined as the difference
between the closing date and the date on which the company was formed. That diffe-
rence, expressed as a number of years, is rounded up to the next unit. Under this defi-
nition, the distribution of the observations according to age is also clearly asymmetric:
43% of the companies studied are less than 10 years old, and 81% are under 20 years old
(first part of chart 3).

Age also has an impact on the vulnerability of companies. Almost two-thirds of the bank-
ruptcies recorded in 2010 thus concern firms under ten years old, and 40% concern firms
under 5 years old. The second part of chart 3 presents the negative relationship between
age and failure rate: as age increases, the failure rate declines, and vice versa. The rate
thus declines from 4.5% for the newest companies to under 1.5% for companies which
have been running for more than 20 years. Beyond 20 years, the failure rate remains
stable.
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CHART 3 DISTRIBUTION OF OBSERVATIONS AND FAILURE RATE ACCORDING TO AGE (2006)
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(1) Centered moving average on three age zones.

Just as in regard to size, a number of age variables were tested: the age itself (AGE), its
logarithmic version (LOGAGE), a class variable (AGECLASS) and the corresponding bi-
nary variables (AGE1, AGE2 and AGES3). Full definitions can be found in annex 1.

1.3.4 Contextual variables

The model is designed as a multivariate financial analysis which takes account simul-
taneously of solvency, liquidity and profitability. It therefore focuses on the characteristics
specific to each company and does not include contextual variables such as macro-
economic or sectoral variables. However, future studies could analyse these dimensions
in greater depth.

The use of macroeconomic variables (GDP growth, exchange rate, etc.) raises methodo-
logical questions which are beyond the scope of this study. Since the model has a predic-
tion horizon of three years, the use of variables reflecting the economic situation in the
year to which the annual accounts relate, i.e. the approach adopted by other studies, is
not sufficient. Moreover, the link with the economic context is blurred by the temporal
characteristics of the accounting data: on the one hand, they are produced annually and
not quarterly; on the other hand, one-fifth of the annual accounts have a financial year
which does not coincide with the calendar year.

Branches of activity were also studied. Annex 2 shows that they are not equally exposed
to the risk of failure. However, the model does not contain any sectoral variable because,
even at the already high level of detail in annex 2, many branches are not homogenous in
terms of activity and economic conditions. For example, in the "Hotels and restaurants”
group, the failure rate at 3 years is 2.0% for hotel businesses compared to 4.8% for
restaurants and bars. Company size also influences failure rates within a branch. Thus,
the high rate in telecommunications is due to companies in the first size class (balance
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sheet total < €250,000): the rate is 9.7% for these companies, against 1.8% for companies
in size class 3 (balance sheet total = €5,000,000).

1.4 WINSORISATION

Despite the exclusion of companies with a balance sheet total of less than €50,000, the
distributions are still affected by a number of extreme values (“outliers"). For example,
though the net return on assets (RETURN2) does not exceed 65% in 99% of cases, it
peaks at 8.884% for one observation (annex 3, RETURN2 maximum = 88.84). Excep-
tional values of this type are generally due to the low level of the denominator, which may
imply high volatility of the ratio.

In the vast majority of cases, extreme values are caused by the smallest companies, and
although they have hardly any significance, they influence noticeably the model esti-
mation. That is why, in order to attenuate that impact, the financial ratios are winsorised at
the 1% and 99" percentile: for each financial year, values below the 1% percentile are
equalised at the 1% percentile, while values above the 99" percentile are equalised at the
goth percentile. For example, in the case of RETURNZ2, that means that values below -0.43
are equalised at -0.43, and values above 0.65 are equalised at 0.65. Annex 3 presents the
data distribution before and after winsorisation for the year 2006. This treatment amounts
to considering that the ratios have no further effect beyond the values selected as the
limits.

Winsorisation was preferred to the simple exclusion of extreme values, as that solution
would have entailed rejecting very large numbers of failing observations, since the latter
are heavily concentrated at the lower extremities (in terms of financial analysis) of the
distributions.

1.5 SIMPLIFIED PRESENTATION OF THE LOGISTIC REGRESSION

In view of its relatively unrestrictive assumptions, the logistic regression is a technique
commonly used nowadays in the case of discrimination problems. This section presents
the method in simplified terms in the case of a univariate model, i.e. a model including
only one independent variable. Multivariate models (including multiple independent va-
riables) are a generalisation of the univariate model presented here.

In the case of a binary dependent variable Y and an independent variable X, w(x) repre-
sents the probability of occurrence of event Y (i.e. Y=1) when X equals x. The logistic
regression takes the following functional form:

ea+ﬁx

) = e
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The relationship between n(x) and x follows an S-curve: the rate of change of 7(x) as a
function of x is not constant (chart 4).

CHART 4 LOGISTIC REGRESSION FUNCTIONS
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Unlike the relationship between m(x) and x, the relationship between logit[z(x)] and x is
linear: the rate of change of logit[z(x)] as a function of x is constant. The expression
m(x)/[1 —m(x)] is called "odds". It is the ratio between the probability of an event's
occurrence and the probability of non-occurrence of that same event. Consequently,
logit[m(x)] is commonly called "log-odds". In practical applications, the term "score"
denotes the log-odds of the model.

Score = Log — odds = lo ( (%) )
== =1 1—m(x)

The coefficients a and g are estimated by the maximum likelihood method. In very general

terms, that method generates coefficient values which maximise the probability of obtai-

ning the observed data.

In the financial health model, DEF takes the role of the variable Y: for each set of annual
accounts, DEF is either equal to 1 or 010, For example, if the debt level DEBTL1 takes the

role of X, a logistic regression estimated on a sample gives the following equation:

Log —odds = —1,7979 + 2,2358 DEBT1

10 pEF=1 if the company fails within 1,095 days following the closing date of its annual accounts; DEF=0 if the
company does not fail within 1,095 days following the closing date of its annual accounts.
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The coefficient associated with DEBT1 represents the change in the log-odds corres-
ponding to a one unit change in DEBT1. In this example, if DEBT1 increases (declines) by
one unit, the log-odds increases (declines) by 2.2358. The positive sign of the coefficient
corresponds to intuition: if the debt level increases (declines), the probability of failure
increases (declines).

The first part of chart 5 presents the relationship thus estimated between DEBT1 and
m(x), i.e. the S-curve described above. The second part of the chart presents the linear
relationship between DEBT1 and the log-odds. The slope of this straight line is 2.2358, or
the coefficient associated with DEBT1. One can also see that if the debt level is equal to
zero, the log-odds is equal to the value of the constant, or -1.7979.

CHART 5 EXAMPLE - DEBT1, m(x) and LOG-ODDS
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1.6 ASSESSMENT CRITERIA

The performance of a logistic regression can be assessed by means of numerous criteria.
This section briefly describes the concepts on which this study focuses. Predictive
efficiency (section 1.6.2) is the central assessment criterion for minimising error rates.
However, the general statistical tests (section 1.6.1) as well as the statistical significance
of the coefficients (sections 1.6.3) were also investigated, because they shed additional
light on a model’'s quality.

1.6.1 General statistical tests

All the statistical tests provided by the SAS software were observed, among which the
likelihood ratio test, the global nullity test and the Hosmer and Lemeshow test. However,
in the context of this analysis, practice showed that these tests are not very demanding
and tend to reject the null hypothesis more or less systematically. They nevertheless
proved useful in the variables selection process, when comparing competing models.
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I.6.2 Predictive efficiency

A model’s predictive efficiency concerns its ability to correctly predict the status of an
observation, i.e. to discriminate between the two modalities of the dependent variable (in
this case, DEF=1 and DEF=0). Among the existing measures, the study concentrates on
the correct classification rate, the area under the ROC curve. R? measures were also
observed because they give supplementary information on a model's quality. They are
nevertheless not published due to interpretation problems?!1,

1.6.2.1 Correct classification rate

The correct classification rates are based on classification tables. On the basis of a
specified score threshold, observations are classified in one of the two modalities of the
dependent variable. For each observation, that classification is then compared to the real
status of the dependent variable.

In the failure prediction model, if the estimated score of a given observation exceeds the
score chosen as the threshold, then the observation is regarded as failing and is classified
in the modality DEF=1. If the score is lower than the score chosen as the threshold, the
observation is regarded as not failing and is classified in the modality DEF=0. That
classification is then compared with the DEF values actually observed. The threshold is
chosen as the score which gives equal correct classification rates for both categories of
observations.

Table 7 is the classification table for the example presented in the previous section. The
threshold which equalises the two correct classification rates is 0.0087. At that threshold,
the correct classification rate for the observations DEF=1 is equal to 68% (or 2,726/4,000),
and the correct classification rate for the observations DEF=0 is also equal to 68% (or
2,725/4,000). The correct classification rate for observations DEF=1 is called sensibility,
the correct classification rate for observations DEF=0 is called specificity.

TABLE 7 EXAMPLE — CORRECT CLASSIFICATION TABLE (1)
(number of observations)

. Observed
Estimated Total
DEF=1 DEF=0
DEF=1 2,726 1,275 4,000
DEF =0 1,274 2,725 4,000
Total 4,000 4,000 8,000

Source: NBB.
(1) Sensibility = (2.726/4.000) = 0.68. Specificity = (2.725/4.000) = 0.68.

This type of table is a useful tool to summarise a model’'s results in a single quantity: the
correct classification rate. However, that information is incomplete because it takes no
account of the distribution of the estimated scores.

11 see for example Agresti (2002).
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1.6.2.2 Areaunder the ROC curve

The ROC (Receiver Operating Characteristic) curves fill this gap by generalising the ana-
lysis of correct classification: we consider as many thresholds as there are estimated
scores for the population studied. For each estimated score, the ROC curve associates
the correct classification rate of observations DEF=1 (or the sensibility) and the incorrect
classification rate of observations DEF=0 (or 1-specificity). Chart 6 shows the ROC curve
for the example, and the corresponding sensibility and specificity curves.

CHART 6 EXAMPLE —ROC CURVE, SENSIBILITY AND SPECIFICITY
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Each point on the ROC curve corresponds to a separate threshold score. The first point
(in the lower left-hand corner) corresponds to the maximum score: at this threshold, all the
observations studied are regarded as non-failing since the score of all observations is less
than or equal to that score. Consequently, all the observations DEF=0 are classified
correctly, whereas all observations DEF=1 are wrongly classified: specificity is equal to 1,
sensibility is equal to zero. Conversely, the last point on the curve (in the upper right-hand
corner) corresponds to the minimum score. At that threshold, all observations DEF=0 are
wrongly classified, while all observations DEF=1 are correctly classified. The specificity is
therefore equal to zero, while the sensibility is equal to 1. The other points on the curve
correspond to intermediate thresholds. In particular, we identify the point corresponding to
the score 0.0087, used in the correct classification table. At that threshold, the correct
classification rates are the same as those in the table, i.e. a sensibility of 0.68 and a
specificity of 0.68 (or 1-specificity=0.32). Incidentally, the diagonal in the chart corres-
ponds to the ROC curve of a random model. Such a model would be equivalent to flipping
a coin for each observation, in order to determine whether it belongs to modality DEF=0 or
DEF=1.

The area below the ROC curve measures the model’'s ability to discriminate between
failing observations and non-failing observations. That area ranges between 0 and 1 and

is equivalent to the probability that a randomly chosen failing observation will have an
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estimated score higher than that of a similarly randomly chosen non-failing observation.
The higher the discriminatory power of the model, the closer the curve to the upper left-
hand corner, and therefore the bigger the area under the curve. That area is called C in
the rest of the document. In the example, it is equal to 0.741. For the random model
(diagonal), it is equal to 0.5.

1.6.3 Individual coefficients

On the one hand, the statistical significance of each coefficient is watched. On the other
hand, we check that the sign of the coefficients corresponds to intuition. In a model con-
taining several independent variables, it can happen that the sign of some coefficients
does not meet that criterion. For example, we make sure that the sign of the coefficient
associated with the debt level is positive (as in the example), or that the one associated
with profitability is negative.
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PART Il PRELIMINARY ANALYSES

This part describes the preliminary results which formed the basis for constructing the
model presented in Part lll, including univariate regressions, distributions and correlations.
Examples of interaction and stepwise regression are also presented. For the reader’s
convenience, chart analysis is preferred. Most of the results relate to the combination of
the annual accounts for 2005 and 2006, namely 206,165 + 213,468 = 419,633 sets of
accounts (table 8). That population, called the reference population in the rest of this
document, was also used to estimate the final model presented in Part Ill. It enables a
study of the failures which occurred in 2006, 2007, 2008 and 2009.

TABLE 8 REFERENCE POPULATION ACCORDING TO SIZE CLASSES AND DEF
(number of observations)

SIZE CLASS Esger%/g?g:]ns% DEoFbsoe(rT/gtnicjﬁgl)ng TOTAL

1 5,007 170,385 175,392

2 3,763 219,793 223,556

3 201 20,484 20,685

TOTAL 8,971 410,662 419,633
Source: NBB.

1.1 ANALYSIS OF DEFDETAIL

The variable DEFDETAIL is defined in section 1.2.2. It details the temporal proximity of
failures per 365-day tranche and enables us to verify that the financial situation of the
companies deteriorates as failure approaches. Annex 4 describes the distribution ele-
ments of the 25 ratios studied according to DEFDETAIL. Chart 7 illustrates the data for
certain ratios in the form of box plots, to be interpreted as follows:

- the extremity of the upper whisker corresponds to the ninth decile;
- the upper limit of the box corresponds to the third quartile;

- the line inside the box corresponds to the median;

- the lower limit of the box corresponds to the first quartile;

- the extremity of the lower whisker corresponds to the first decile;

- the grey point corresponds to the winsorised average.

__->» Decile9

.57 Quartile 3
-----> Median

“77--> Winsorised average
Quartile 1

TTTT--> Decilel
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CHART 7 BOX PLOTS ACCORDING TO DEFDETAIL
(financial years 1997, 1998 and 1999)
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(1) Percentage of observations for which the variable is equal to 1.
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Chart 7 shows regular trajectories as we move from the group NODEF (non-failing
observations at a ten-year horizon) to the group DEFO1 (failing observations at a one-year
horizon). The closer to failure, the more the financial situation deteriorates and, in the
great majority of cases, that deterioration affects the entire distribution. That finding is
borne out in particular in the last years preceding failure, i.e. for observations DEFO01,
DEF02 and DEFO3.

In a number of cases, the distribution of observations DEF0O1 and NODEF tends to be
more dispersed, towards lower and higher values respectively. That dispersion causes a
visual compression of the differences between the various modalities of DEFDETAIL, but
the differences nevertheless remain significant. For example, regarding the debt level
(DEBT1), the first decile of the group DEFO1 (0.71) is above the median of the group
NODEF (0.69). In regard to the net return on total assets (RETURNZ2), the third quartile of
the group DEFO1 (0.0) is below the median of the group NODEF (0.02).

The final part of the chart shows the pattern of several dummy variables as a function of
DEFDETAIL. Among other things, it shows that the closer the companies are to failure,
the more they come under the alarm bell procedure laid down in the Company Code.
Thus, the percentage of observations for which ALARM1 is equal to 1 (i.e. the percentage
of observations showing net assets below half of the authorised capital) rises steadily from
17% for NODEF companies to 68% for DEFO1 companies. This finding indicates the
balance between business life and the preventive goal of the law.

The dependent variable DEF was defined following examination of the variable DEF-
DETAIL. Ideally, only observations DEFO01 should have been considered as failing, since
those observations stand out more clearly from the other observations and would thus
have implied better discrimination in the model. However, as pointed out in section 1.2.2,
observations DEFQ1 are not available in many cases. So, in order to obtain a sufficiently
large set of failing observations, it was decided to consider observations DEF01, DEF02
and DEFO03 as failing. A company is therefore regarded as failing if it gets into a bank-
ruptcy or judicial administration situation within 1,095 days following the closing date of its
annual accounts. Other companies are regarded as non-failing.

1.2 UNIVARIATE LOGISTIC REGRESSIONS

Univariate logistic regressions were estimated in order to test the statistical significance
and the predictive efficiency of each variable. Table 9 presents the results of these
regressions for the financial ratios. The great majority of the coefficients have signs which
conform to intuition: the probability of failure increases with debt levels and declines with
solvency, liquidity and profitability. The values of p indicate that all the variables are
statistically significant at the individual level.
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For each estimated model, table 9 also shows the value of C, i.e. the area under the ROC
curve. At the univariate level, the solvency variables have the most marked predictive
efficiency; that corresponds to intuition since solvency is central to the issue of bank-
ruptcy. DEBT2, EQUITY, DEBT1, SELFIN and COVERAGE2 thus generate C values
larger than 0.70. The variable which performs best is short-term debt (DEBT2), reflecting
the fact that, from the point of view of failure prediction, the balance of the short-term obli-
gations prevails. Analysis also showed that all the tested variables concerning debts to
credit institutions (e.g. DEBT5) perform relatively poorly. That is due to the ambivalence of
those variables: on the one hand, debts to credit institutions are synonymous with debt;
but on the other hand, they presuppose that the companies have met the loan criteria im-
posed by the lending institutions.

In regard to liquidity, the traditional ratios for liquidity in the broad sense and in the strict
sense (LIQ1 and LIQ2) perform less well than the ratios directly linked to the cash position
(LIQ3, LIQ4 and LIQ5), probably because the latter are less dispersed (cf. annex 3).

The variables linked to overdue debts to the tax authority and the NSSO (OVERDUE and
OVERPOS) have a lower predictive efficiency than expected. These variables based on
the accounts annex had in fact proved interesting in previous studies; moreover, delays in
the payment of social security contributions and taxes serve as “warning lights” in the
inquiries of the commercial courts. In recent years, the percentage (and the number) of
sets of accounts reporting overdue debts to the tax authority and/or the NSSO (i.e.
OVERPOS=1) has declined considerably; it is the abbreviated formats that have exerted
the most downward pressure (cf. annex 5). Such a reduction is hard to explain and raises
the question of the quality of the information given in the annual accounts annex. Omitting
to complete the items concerned may enable a company to avoid attracting attention, all
the more since the amounts indicated cannot be verified by logical checks. Publication of
a number of models incorporating these items may have encouraged that type of
omission. It must also be pointed out that, in some cases, the overdue debts are caused
by a dispute with the authorities, and that obviously does not have the same significance
as if they are due to poor liquidity'2. Finally, regressions estimated per financial year show
that, in contrast to most other variables, the predictive efficacy of OVERDUE and
OVERPOS declines considerably over time: between 1997 and 2006, the C associated
with OVERPOS thus drops gradually from 0.602 to 0.549. All these considerations led us
to exercise the greatest caution in the use of these variables.

In regard to profitability, the performance of the ratios studied is similar. The net ratios
generate C values slightly higher than those of the gross ratios.

12 On the question of overdue debts to the tax authority and the NSSO in the annual accounts, see in
particular Mercken R. (2010).
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TABLE 9 UNIVARIATE LOGISTIC REGRESSIONS — FINANCIAL VARIABLES
(reference population)

Variable Coefficient Standard error p C
EQUITY -1.6403 0.0202 <0.001 0.734
SELFIN -1.0962 0.0154 <0.001 0.718
DEBT1 1.6466 0.0204 <0.001 0.732
DEBT2 2.0274 0.0226 <0.001 0.753
DEBT3 -0.1956 0.0434 <0.001 0.514
DEBT4 0.4694 0.0364 <0.001 0.532
DEBT5 0.5171 0.0392 <0.001 0.538
CHARGES 18.8525 0.3465 <0.001 0.626
COVERAGE1 -1.3383 0.0366 <0.001 0.694
COVERAGE2 -0.8004 0.0200 <0.001 0.716
LIQ1 -0.0784 0.0046 <0.001 0.614
LIQ2 -0.0645 0.0041 <0.001 0.605
LIQ3 -2.5708 0.0481 <0.001 0.678
LIQ4 -3.8189 0.0964 <0.001 0.653
LIQ5 -3.2509 0.0601 <0.001 0.708
OVERDUE 22.5702 0.4028 <0.001 0.556
RETURN1 -3.4195 0.0723 <0.001 0.634
RETURN2 -3.6440 0.0681 <0.001 0.638
RETURN3 -3.6117 0.0731 <0.001 0.634
RETURN4 -3.8240 0.0688 <0.001 0.637
RETURNS 0.3680 0.0289 <0.001 0.518
LOGDEBT1 1, 6584 0.0251 <0.001 0.732
LOGDEBT2 1.5065 0.0199 <0.001 0.753
LOGLIQ1 -0.2744 0.0088 <0.001 0.627
LOGLIQ2 -0.3047 0.0083 <0.001 0.628
LOGLIQ4 -0.7365 0.0156 <0.001 0.654
LOGLIQ5 -0.7913 0.0123 <0.001 0.708
CASHNEG 1.3543 0.222 <0.001 0.621
EQNEG 1.5408 0.0225 <0.001 0.628
RESNEG 1.0247 0.0215 <0.001 0.622
OVERPOS 1.2918 0.0299 <0.001 0.554
CREDPOS 0.4293 0.0245 <0.001 0.545
DISTRIB -1.5049 0.0609 <0.001 0.548
REMCAP -1.8565 0.0928 <0.001 0.533
ALARM1 1.4556 0.0215 <0.001 0.652
ALARM2 1.5185 0.0218 <0.001 0.642

Source: NBB.
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The long-term debt level (DEBT3) and the value added ratio (RETURNS) are the only
variables for which the estimated coefficient does not conform to intuition. These variables
also have a low univariate predictive efficiency, with a C only just above 0.5. That means
that, taken individually, these ratios provide little more information than flipping a coin to
determine whether or not a company is failing.

The logarithmic variables give results which are generally better than those of the non-
transformed variables. So, the estimation responds favourably to the logarithmic trans-
formation. In the case of LIQ1 (liquidity in the broad sense) for example, the transfor-
mation implies that the effect of a given increase in liquidity declines as liquidity increases.

The coefficients associated with the dummy variables also conform to intuition. For
example, the presence of a negative cash flow (CASHNEG=1) implies an increase in the
probability of failure, while the distribution of profits (DISTRIB=1) implies a reduced
probability.

Annex 6 presents the estimated univariate regressions for the size and age variables. The
signs of the coefficients also tally with intuition: when size and age increase, the pro-
bability of failure declines, and vice versa. As in the case of the financial variables, the
logarithmic transformations (LOGSIZE and LOGAGE) result in improved performance.

Finally, regressions were estimated separately for each of the 3 size classes. Chart 8 pre-
sents the resulting ROC curves for the level of debt (DEBT1), net cash position in
proportion to the assets (LIQ3), cash flow coverage ratio (COVERAGE1) and debt
charges in proportion to total liabilities (CHARGES). Each ROC curve corresponds to a
separate model estimated by size class.

The chart shows that, to a greater or lesser extent, predictive efficiency is markedly higher
for size 2 and size 3 companies: overall, the variables are more significant for large
companies, owing to their more recurrent activity and more stable structurel3. For
example, in regard to LIQ3, the value of the area C is 0.677 for size class 1, 0.710 for
class 2 and 0.734 for class 3. In the data exploration phase, the same kind of analysis
showed much lower C values for companies with a balance sheet total of less than
€50,000. It was that type of finding that led to the exclusion of those companies.

13 Tests for the equality of the surfaces carried out in STATA showed that in the great majority of cases,
surfaces for class 1 are significantly lower than surfaces for classes 2 and 3.
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CHART 8
(reference population)

ROC CURVES FOR SEPARATE UNIVARIATE MODELS BY SIZE CLASS
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1.3 DISTRIBUTION ELEMENTS

Charting the distributions enables detailed observation of the link between the financial
position and the risk of failure. This observation permits among other things to detect po-
tential non linear relationships. The distributions presented below are based on a regional
breakdown of the financial ratios. The regions correspond to equal intervals of the varia-

bles between percentile 1 and percentile 99, i.e. the limits used for the winsorisation.

Chart 9 presents the distribution of the failing and non-failing observations for 25 regions
of the short-term debt ratio DEBT2 and the cash position ratio LIQ5. In the case of DEBT2
for example, the first region corresponds to values below 0.076 (or a short-term debt ratio
of 7.6%). The next regions correspond to intervals of 0.072 of the variable, up to region 25

which corresponds to values higher than 1.73 (or a short-term debt ratio of 173%).
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Chart 9 shows that non-failing companies are concentrated in the low-debt regions: al-
most half of those companies are found in regions 1 to 5, i.e. they have a short-term debt
ratio of less than 36.4%. Conversely, the failing companies are concentrated in the high-
debt regions: almost half of those companies are found beyond region 11, i.e. they have a
short-term debt ratio of over 72.3%. The greater concentration of observations in region
25 is due to the dispersion of the ratio towards higher values.

CHART 9 DISTRIBUTION OF FAILING AND NON-FAILING OBSERVATIONS
BY FINANCIAL VARIABLE REGION (1)
(2006, percentages)
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Source: NBB. (1) The regions correspond to equal intervals of the variables between percentile 1 and percentile 99.

LIQ5 measures the percentage of cash and current investment in proportion to current
assets. The ratio has a value between 0 and 1. Chart 9 shows that failing companies are
concentrated in the five first regions; in particular, 47% of these companies are found in
the first region, which means that their cash holdings represent less than 4% of the
current assets. While 22% of the non-failing observations also belong to the first region,
their distribution concentrates much more on the higher values: over a quarter of these
companies are found beyond region 13, which means that their cash holdings represent
over 56% of the current assets.
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Chart 10 presents the distributions from a different angle. It shows failure rates per va-
riable region, and the cumulative frequency curve for all the observations. For example,
looking at the 33" region of EQUITY, the chart shows (a) that this region contains 2.2% of
failing observations (histogram, left-hand scale) and (b) that 40% of all the observations
are found in regions 1 to 33 (cumulative frequency curve, right-hand scale), i.e. they have
a financial independence of less than 23%.

Chart 10 demonstrates the diversity of the links between the financial variables and the
failure rate. For most of the ratios presented, the link corresponds to intuition and is
positive (DEBT2, CHARGES) or negative (EQUITY, SELFIN, LIQ5, RETURNS3) overall.

For example, there is a clearly negative link between financial independence (EQUITY)
and the risk of failure: the failure rate drops from almost 14% for companies in the first
region (i.e. the least solvent companies) to below 0.5% for companies in the 50" region
(i.e. the most solvent companies). The correlation is not linear and flattens out between
regions 4 and 22. But in general, the higher (lower) the degree of financial independence,
the lower (higher) the risk of failure. The chart also shows that the distribution of the ratio
is decidedly asymmetric, as a minority of companies are concentrated in the regions with
low level of equity: for example, the cumulative frequency curve shows that the first 20
regions (i.e. the regions with very negative equity) contain less than 4% of the companies.

The chart relating to the short-term debt level (DEBT?2) illustrates the case of a positive
relationship: when debt rises (falls), the risk of failure rises (falls). That correlation also
conforms to intuition, as companies with heavy debts are logically more vulnerable. As in
the case of EQUITY, the relationship is not linear and features a plateau beyond region 33
(i.e. when short-term debt goes over 119.2%). That plateau indicates that, beyond a cer-
tain level, debt no longer affects the risk of failure, which suggests that the logarithmic
version of the variable may be useful.

For other variables, the connection is less obvious. In the case of the long-term debt level
(DEBT3) and debts to credit institutions in proportion to total liabilities (DEBT5), the failure
rate varies little, except for the last regions. In the case of the value added ratio
(RETURNS), while the rate declines sharply in the initial regions, it then increases stea-
dily, this counter-intuitive pattern being due to a minority of observations (cf. cumulative
frequency curve). The chart relating to the cash flow to debt coverage ratio (COVE-
RAGEL1) suggests that the binary variable CASHNEG should be interesting: failure rates
are high in the negative-cash-flow regions (i.e. regions 1 to 5) but relatively stable and low
in the positive-cash-flow regions (i.e. the next 45 regions). Finally, the charts relating to
LOGDEBT2 and LOGLIQ5 show the impact which the logarithmic transformation may
have on the relationship between the financial situation and the failure rate. In the case of
LIQ5 for example, the switch to LOGLIQ5 produces a linear relationship.
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CHART 10 FAILURE RATE AND CUMULATIVE FREQUENCY OF THE POPULATION
BY VARIABLE REGION (1)
(2006) (the histogram indicates the percentage of failing observations by variable region
(centered moving average of three regions, left-hand scale), the curve indicates the cumulative
frequency of all the observations (right-hand scale))
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1.4 CORRELATIONS

The correlation coefficient measures the degree of linear association between two varia-
bles. It takes a value between -1 (if the cloud of points between the two variables forms a
straight line with a negative slope) and 1 (if the cloud of points between the two variables
forms a straight line with a positive slope). Annex 7 presents the correlation matrix for the
financial ratios. Examination of this matrix is intended to avoid multicollinearity problems in
the model, which may arise for instance if two highly correlated variables are included!4.
Multicollinearity implies a lack of accuracy in the estimation of the individual coefficients.
Chart 11 illustrates four cases of correlation.

CHART 11  CLOUDS OF POINTS BETWEEN PAIRS OF VARIABLES

(reference population — random sample of 2000 observations)
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14 Multicollinearity means the existence of a linear relationship between multiple independent variables

included in a regression.
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The correlation between the net return on assets before taxes and interest (RETURN2)
and the net operating profitability (RETURN4) is high (0.89), because the two variables
are similar concepts. That is reflected in a cloud of points close to a straight line. For the
great majority of observations, RETURN2 is higher than RETURNA4, the other cases being
due to financial or exceptional losses. The correlation between the debt level (DEBT1)
and the degree of self-financing (SELFIN) is also high, but negative (-0.78): ceteris
paribus, when the reserves and profits carried forward increase, the debt level falls. The
correlation between short-term debt (DEBT2) and the cash flow to debt coverage ratio
(COVERAGEL) is an intermediate case (correlation = -0.30). The sign is negative
because, if cash flow is constant, an increase in debts implies a decline in COVERAGE1
(via an increase in its denominator). Finally, the cloud of points between the value added
ratio (RETURNDS) and the equity ratio (EQUITY) is an example of the absence of any
linear correlation between two variables (correlation = -0.03). As a matter of interest, the
edges of the clouds of points show the impact of winsorisation on the data.

1.5 INTERACTIONS

The final model presented in Part Ill includes interaction variables. This section introduces
the concept by means of simple models. An interaction is said to exist when the effect of
an independent variable on the dependent variable differs depending on the value of a
third variable, called a "moderator variable". In the examples below, the independent va-
riables are financial ratios and the moderator variables are dummy variables. All estimated
coefficients are statistically significant at the 99% threshold. Interaction variables are
useful because they make it possible to differentiate the effect of the independent
variables for certain segments of the population.

11.5.1 Interactions between DEBT1 and CASHNEG

In this example, the aim is to determine the effect of debt on the risk of failure, as a
function of the cash flow position. DEF is the dependent variable, DEBT1 is the inde-
pendent variable, and CASHNEG is the moderator variable. It should be remembered that
CASHNEG is equal to 1 if the cash flow is negative, 0 if the cash flow is positive. The
estimated model contains the variables DEBT1 and CASHNEG plus the interaction
variable (CASHNEG x DEBT1). It gives the following equation:

Log — odds = — 5,3782 + 1,5308 CASHNEG + 1,6782 DEBT1
—0,6432 (CASHNEG x DEBT1) (*)

This model corresponds to an equation per modality of CASHNEG. If the cash-flow is po-
sitive, then CASHNEG equals zero. When entering this value in equation (*), it becomes:

Log —odds = —5,3782 + 1,6782 DEBT1

34



If the cash flow is negative, then CASHNEG equals 1. When entering this value in
equation (*), it becomes:

Log — odds = —3,8474 + 1,0350 DEBT1

The first part of chart 12 illustrates these two equations. Each modality of CASHNEG is
represented by a random sample of 100 observations. For comparison, the second part of
the chart illustrates the corresponding model with no interaction variable.

CHART 12 RELATIONSHIP BETWEEN DEBT1 AND THE LOG-ODDS (1)
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(1) Each modality of CASHNEG is represented by a random sample of 100 observations.
(2) I.e. the model Log — odds = — 5,0958 + 0,8884 CASHNEG + 1,3346 DEBT1

The inclusion of the interaction term affects both the constant and the slope of the lines. In
the model with interaction, the slope of the observations with positive cash flow is steeper,
implying that the difference between the two groups declines as debt increases. At its
highest point, the difference between the two groups is virtually zero. This simple model
shows that the more the debt increases, the less the cash flow position influences the
level of the estimated risk.

The chart also shows that instances of very high debt levels are uncommon in the positive
cash flow group. In the sample of 100 observations representing that group, only three
companies have a debt level of more than 160% (i.e. DEBT1 > 1.6). One of those
companies is still in business, another is part of the failing group (DEF = 1) and the last
one was wound up during the ensuing year. This last case shows that a deteriorating
financial situation may have unfortunate consequences other than bankruptcy or judicial
administration.

Inclusion of interactions between CASHNEG and DEBT1 improves the quality of the

model in regard to all the assessment criteria defined in section 1.6. In this simple model,
the addition of the interaction term is therefore justified.

35



11.5.2 Interactions between RETURNS3 and size classes

In this example, the aim is to determine the effect of gross operating profitability (RE-
TURNS3) on the risk of failure, as a function of size class. DEF is the dependent variable,
RETURNS is the independent variable, and the size classes are the moderator variables.
The following model is estimated:

Log — odds = — 4,2341 + 1,0121 SIZE1 + 0,6025 SIZE2 — 6,5854 RETURN3
+ 3,7461 (SIZE1 x RETURNS3) + 1,4510 (SIZE2 x RETURN3) (**)

For the purpose of isolating the effect specific to each size class, it is not the SIZECLASS
variable that is used, but the corresponding dummy variables defined in section 1.3.2.
Since SIZECLASS has three modalities, it is represented by means of two of the three
dummy variables:

SIZE1 = 1if SIZECLASS = 1, otherwise 0;

SIZE2 = 1 if SIZECLASS = 2, otherwise 0.

In this case, the size class 3 observations are considered as the reference group. The
variable SIZE3 is not included in the equation because it would be redundant: the case
where SIZE3 equals 1 corresponds to the case where SIZE1 and SIZE2 are simul-
taneously equal to zero.

The estimated model can be presented in the form of an equation by size class. In the
case of size class 1 observations, SIZE1 is equal to 1 and SIZE2 is equal to 0. When
entering these values in equation (**), it becomes:

Log — odds = — 3,2220 — 2,8393 RETURN3

In the case of size class 2 observations, SIZE1 is equal to 0 and SIZE2 is equal to 1.
When entering these values in equation (**), it becomes:

Log — odds = — 3,6316 — 5,1344 RETURN3

Finally, for size class 3 observations, SIZE1 and SIZE2 are both equal to 0. The equation
(**) then becomes:

Log — odds = — 4,2341 — 6,5854 RETURN3

The first part of chart 13 illustrates these three equations. Each size class is represented
by a random sample of 100 observations. The second part of the graph illustrates the
corresponding model without the interaction variables. In the model with interactions, the
slope of size class 1 is noticeably lower than that of the other classes, which means that
for the smallest companies, a change in profitability has less impact on the log-odds.
Since there is no lower limit to the ratio, the higher slopes for classes 2 and 3 imply a high
log-odds for companies incurring heavy losses. However, as is evident from the chart,
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instances of very negative values are very rare in classes 2 and 3. Among the 200 obser-
vations representing these two classes, there are only two cases where, for a given level
of RETURNS, the estimated log-odds is higher than that estimated for the observations in
class 1. This concerns two observations from class 3. One of these companies is still in
business. The second went bankrupt, but more than three years after the closing date of
the annual accounts. It is therefore not failing according to the specific definition used in
this study, though it is a failing company in the broader sense.

Including the interactions between size and RETURNS3 improves the quality of the model
in regard to all the assessment criteria defined in section 1.6. In this simple model, the
addition of the interaction terms is therefore justified.

CHART 13 RELATIONSHIP BETWEEN RETURN3 AND LOG-ODDS (1)
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(1) Each size class is represented by a random sample of 100 observations.
(2) I.e. the model Log — odds = — 4,3704 + 1,1829 SIZE1 + 0,6336 SIZE2 — 3,4499 RETURN3

11.L5.3 Interactions between LIQ4 and size classes

In this example, the aim is to determine the effect of the level of liquidity on the risk of
failure as a function of size class. DEF is the dependent variable, LIQ4 (cash and current
investment in proportion to total assets) is the independent variable, and size classes are
the moderator variables. According to a logic equivalent to that explained in the previous
section, the following model is estimated:

Log — odds = — 4,0930 + 1,0365 SIZE1 + 0,5186 SIZE2 — 10,3597 L1Q4
+ 6,8943 (SIZE1 x LIQ4 ) + 4,8006 (SIZE2 x L1Q4) (***)

This model can be presented in the form of an equation by size class. For the size class 1
observations, SIZE1 is equal to 1 and SIZE2 is equal to 0. When entering these values in

equation (***), it becomes:

Log — odds = — 3,0565 — 3,4654 LIQ4
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For the size class 2 observations, SIZE1 is equal to 0 and SIZE2 is equal to 1. When
entering these values in equation (***), it becomes:

Log — odds = — 3,5744 — 55591 LIQ4

Finally, for the size class 3 observations, SIZE1 and SIZE2 are both equal to 0. Equation
(***) therefore becomes:

Log — odds = — 4,0930 — 10,3597 LIQ4

The first part of chart 14 illustrates these three equations. Each size class is represented
by a random sample of 100 observations. In the model with interactions, the slope rises
with size. Consequently, the difference between the three classes increases as LIQ4 in-
creases. As in the two previous examples, inclusion of the interactions improves the
quality of the model in regard to all the assessment criteria. In this simple model, the
addition of the interaction variables is therefore justified.

CHART 14 RELATIONSHIP BETWEEN LIQ4 AND LOG-ODDS (1)
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(1) Each size class is represented by a random sample of 100 observations.
(2) I.e. the model Log — odds = —4,3228 + 1,3227 SIZE1 + 0,6607 SIZE2 — 4,1072 LI1Q4

1.6 STEPWISE LOGISTIC REGRESSIONS

The final phase of the preliminary analyses consisted in estimating stepwise logistic re-
gressions. This type of procedure is based on an algorithm which calculates the impor-
tance of each variable, in terms of the statistical significance of the associated coefficient.
At each stage in the procedure, a variable can be either included or excluded from the
model, according to the chosen significance thresholds. Stepwise regressions are an
exploratory tool used to detect the importance of certain variables and associations. Their
results must be interpreted with caution, because they depend on the chosen parameters.
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Several types of stepwise regressions were estimated, some with the obligatory inclusion
of one or more variables, others taking account of the potential interactions. These regres-
sions largely confirmed the univariate results.

Table 10 presents a model obtained on completion of a simple procedure limited to 20
steps. The variables are reported in the order of their inclusion. After the 20" step, the mo-
del contains 20 variables, none of the variables included being excluded subsequently in
the procedure. In accordance with intuition, the first variables entered are solvency and
liquidity variables, namely DEBT2 and LOGLIQ5. The variable OVERDUE comes third,
thus indicating its importance in a multivariate context. However, it was not included in the
final model owing to its temporal instability and the difficulties of interpretation mentioned
in section I.2. The procedure confirms the significance of the logarithmic variables
(LOGLIQ5, LOGAGE, LOGDEBT], ...) and the dummy variables (CASHNEG, DISTRIB,
FORMAT, ALARML1, ...). It can also be seen that a number of coefficients have a counter-
intuitive sign (RETURNS, LOGLIQ2, COVERAGEL, ...), confirming the need for caution in
analysing the results. On completion of the procedure, C is equal to 0.837 whereas it is
already 0.831 after the tenth step; the inclusion of additional variables therefore yields
only a marginal improvement in the model’s performance.

TABLE 10 STEPWISE LOGISTIC REGRESSION COMPRISING 20 STEPS
(variables in order of inclusion, reference population)

Coefficient Standard error p
Intercept -5.5616 0.0972 < 0.0001
DEBT2 1.6584 0.0642 < 0.0001
LOGLIQ5 -0.4214 0.0229 < 0.0001
OVERDUE 12.6332 0.4474 < 0.0001
LOGAGE -0.4465 0.0145 < 0.0001
CASHNEG 0.4759 0.0330 < 0.0001
CHARGES 6.5456 0.4431 < 0.0001
LIQ3 1.3956 0.0717 < 0.0001
DISTRIB -0.8496 0.0629 < 0.0001
FORMAT 0.9668 0.0633 < 0.0001
RETURNS5 0.4450 0.0300 < 0.0001
RETURN3 -1.3500 0.0951 < 0.0001
LOGDEBT1 0.3629 0.0442 < 0.0001
DEBT4 -1.3495 0.1142 < 0.0001
CREDPOS 0.2907 0.0317 < 0.0001
DEBT5 0.8420 0.1138 < 0.0001
LOGLIQ2 0.2233 0.0184 < 0.0001
LOGLIQ3 -0.3283 0.0315 < 0.0001
LIQ4 -1.1341 0.1502 < 0.0001
ALARM1 0.2101 0.0319 < 0.0001
COVERAGE1 0.1558 0.0269 < 0.0001

Source: NBB.
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PART Il MODEL AND FINANCIAL HEALTH INDICATOR

.2 FINANCIAL HEALTH MODEL

l1.L1.1 Description

The financial health model was developed in the same way as a failure prediction model.
It takes the form of a logistic regression discriminating between failing and non-failing
companies. A company is considered to have failed if it has faced bankruptcy or judicial
administration within three years following the closing date of its annual accounts!®. The
model is called a "financial health model" because its primary aim is to establish an objec-
tive concept of financial health. In this connection, the group of companies facing bank-
ruptcy or judicial administration is considered as a benchmark for a deteriorated financial
situation.

The model is constructed on the basis of the results presented in Part 1l of this document.
Numerous competing models were tested and assessed according to the criteria defined
in section 1.6. In the last stage of the modelling process, each included variable was re-
placed by other conceptually close variables, in order to check its superiority in a multi-
variate context. The model finally adopted is described in table 11. It was estimated on the
reference population which, it should be remembered, comprises a combination of the
annual accounts relating to the years 2005 and 2006, and which therefore makes it
possible to study the failures which occurred in 2006, 2007, 2008 and 2009. This popu-
lation is much bigger than the populations examined in most comparable studies. None-
theless, the model performs very satisfactorily, and the number of companies covered
means that the results are very widely applicable. The use of interaction variables also
permits differentiation of the effects for certain population segments.

In table 11, the score is equal to the log-odds presented previously, and is therefore a
measure of the failure risk: when the score increases (decreases), the estimated proba-
bility of failure increases (decreases). This means that if a variable is associated with a
positive coefficient, the probability of failure increases when the variable increases,
whereas if a variable is associated with a negative coefficient, the probability of failure
decreases when the variable increases. Each coefficient represents the change in the
score corresponding to a one unit change in the variable with which it is associated. For
example, when RETURNS3 (gross operating profitability) increases by one unit, the score
falls by 2.0465. All the coefficients are significant at the 99% level and have signs which
conform to intuition. The variables are divided into three groups: continuous variables
(LOGDEBT2, LOGLIQ5, CHARGES, RETURN3 and LOGAGE), dummy variables (SIZE1,
SIZE2, DISTRIB and CASHNEG) and interaction variables.

15 The concept of failure is discussed in section 1.2.1. The implications of the new law on business continuity
were not assessed because, when this study was conducted, the Crossroads Bank for Enterprises did not
identify firms entering into the new procedures.
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TABLE 11  FINANCIAL HEALTH MODEL
(model estimated on the reference population, i.e. 419,633 observations relating
to financial years 2005 and 2006)

Coefficient (1) Variable Description
SCORE = -4.1932

+1.4215 LOGDEBT2 Logarithm of short-term debt level

- 06263 LOGLIQS !_ogarlthm of cash and current investment
in proportion to current assets

- 2.0465 RETURN3 Gross operating profitability

- 0.4098 LOGAGE Logarithm of age

+ 88396 CHARGES I.Det?t. interest charges in proportion to total
liabilities

=11 <

+1.3334 SIZEL SIZE1 . 1 if balance sheet total < €250,000,
otherwise 0
SIZE2=1 if €250,000 < balance sheet total

+0.5963 SIZE2 < €5,000,000, otherwise 0

- 0.7297 DISTRIB DISTRIB=1 if profits are distributed,
otherwise 0

+ 0279 CASHNEG CASHNEG =1 if the cash flow is negative,
otherwise 0

+ 0.2603 (SIZE1 x LOGLIQ5)

+1.1987 (SIZE1 x RETURNB3)

-0.4276 (CASHNEG x LOGDEBT?2)

+0.1760 (LOGDEBT2 x LOGLIQ5)

Source: NBB.
(1) All the coefficients are significant at the 99% threshold. In each group, variables are mentioned in the decreasing order
of standardised coefficients.

The logarithmic variables were introduced by replacing the non-transformed variables.
The logarithms implying a significant improvement in the model were retained, namely
LOGDEBT?2 (logarithm of short-term debt level), LOGLIQ5 (logarithm of the cash ratio)
and LOGAGE (logarithm of age). The interaction variables were then introduced in order
to distinguish the effect of the continuous variables for certain population segments. Only
the interactions implying a significant improvement in the model were added, namely
(SIZE1 x LOGLIQ5), (SIZE1 x RETURN3), (CASHNEG x LOGDEBT2) and (LOGDEBT2
x LOGLIQ5).

1.1.2 Interpretation

LOGDEBT?2 (logarithm of short-term debt level): reflects the level of debts maturing during
the year, i.e. the funds which the company cannot rely on in the long term. The associated
positive coefficient means that the estimated probability of failure increases when
LOGDEBT?2 increases. The logarithmic transformation implies that the effect of a given in-
crease in the debt declines as the debt level increasesl®.

16 For example, for a 20% increase in the debt level, the effect will be greater if the debt increases from 30%
to 50% than if the debt increases from 70% to 90%.
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LOGLIQ5 (logarithm of cash and current investment in proportion to current assets): mea-
sures the immediately available liquidity within the short-term assets. The associated ne-
gative coefficient means that the estimated probability of failure declines when LOGLIQ5
increases. The logarithmic transformation implies that the effect of a given increase in
liquidity declines as liquidity increases.

RETURNS (gross operating profitability): measures the gross operating profitability, i.e.
the operating profitability before depreciation, write-downs and provisions. The associated
negative coefficient indicates that the estimated probability of failure declines when
RETURNS increases.

LOGAGE (logarithm of age): measures the age of each company. The associated nega-
tive coefficient means that the estimated probability of failure declines when LOGAGE
increases. The logarithmic transformation implies that the effect of a given increase in age
declines as age increases.

CHARGES (debt interest charges in proportion to total liabilities): reflects the level of debt
interest charges borne by the company in proportion to the total assets at its disposal. The
associated positive coefficient indicates that the estimated probability of failure increases
when CHARGES increases.

SIZE1: variable equal to 1 for size class 1 companies (balance sheet total less than
€250,000), 0 for others. The associated positive coefficient means that belonging to this
class increases the estimated probability of failure.

SIZE2: variable equal to 1 for size class 1 companies (balance sheet total between
€250,000 and €5,000,000), 0 for others. The associated positive coefficient means that
belonging to this class increases the estimated probability of failure. However, that in-
crease is less marked than in the case of the size class 1 observations.

DISTRIB: variable equal to 1 for companies which distribute some or all of their profits, 0
for others. The associated negative coefficient indicates that the fact that profits are distri-
buted reduces the estimated probability of failure. When DISTRIB is equal to 1, that
means that the company has profits available for distribution, and that its net assets meet
the requirements set out in the Company Code?l’.

CASHNEG: variable equal to 1 for companies with a negative cash flow, 0 for others. The
associated positive coefficient indicates that a negative cash flow situation increases the
estimated probability of failure.

SIZE1*LOGLIQ5: variable taking account of the interactions between size and liquid
resources which can be mobilised immediately. The associated positive coefficient indi-

17 Articles 320, 429 and 617 of the Company Code.

42



cates that, for companies in size class 1, a given increase in LOGLIQ5 has less impact on
the estimated probability of failure.

SIZE1*RETURNBS: variable taking account of the interactions between size and gross ope-
rating profitability. The associated positive coefficient means that, for companies in size
class 1, a given increase in RETURNS has less impact on the estimated probability of
failure.

CASHNEG*LOGDEBT?2: variable taking account of the interactions between the debt level
and the cash flow position. The associated negative coefficient indicates that, for com-
panies with a negative cash flow, a given increase in LOGDEBT2 has less impact on the
probability of failure. At the same time, such companies carry a risk premium via the
variable CASHNEG (cf. above).

LOGDEBT2*LOGLIQ5: variable taking account of the interactions between short-term
debt and liquidity.

I11.L1.3 Assessment

The performance of the final model and the alternative models was assessed on the basis
of the criteria defined in section 1.6, namely general statistical tests, predictive efficiency
and statistical significance of the coefficients. The present section focuses on predictive
efficiency, which is the central criterion from the point of view of minimising errors.
However, the other criteria were examined and were particularly useful in the variable
selection process.

The correct classification analysis aims to obtain the same correct classification rates for
failing and non-failing observations. In the financial health model, the threshold score
corresponding to that criterion is -3.64. At that threshold, the correct classification rate for
failing observations (DEF=1) is 75% (i.e. 6.692/8.971), while the correct classification rate
for non-failing observations (DEF=0) is also 75% (i.e. 306.639/410.662). As pointed out in
section 1.6.2.1, the correct classification rate summarizes the model’'s performance in a
single quantity. However, this information is incomplete, since it takes no account of the
distribution of the estimated scores.

TABLE 12 CORRECT CLASSIFICATION TABLE
(number of observations)

. Observed
Estimated Total
DEF=1 DEF=0
DEF=1 6,692 104,023 110,715
DEF=0 2,279 306,639 308,918
Total 8,971 410,662 419,633

Source: NBB.

ROC curves solve this problem by considering as many thresholds as there are estimated
scores for the population studied. The financial health model obtains an area C under the
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ROC curve equal to 0.823 (first part of chart 15). That value means that in 82.3% of
cases, a randomly chosen failing observation will have an estimated score higher than
that of a similarly randomly chosen non-failing observation. This means excellent predic-
tive efficacy according to Hosmer and Lemeshow (2000). The prediction quality is all the
more pleasing since the population is much larger (and therefore more heterogeneous)
than the populations examined in most comparable studies. The second part of chart 15
describes the values of C obtained by validating the model for each financial year studied.
The predictive efficacy proves to be particularly stable over time, since C fluctuates in a
narrow range between 0.817 and 0.828.

CHART 15 ROC CURVE OF THE FINANCIAL HEALTH MODEL
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Source: NBB.
(1) 1 - specificity = rate of incorrect classification of non-failing observations (DEF=0).
(2) Sensibility = rate of correct classification of failing observations (DEF=1).

Comparison with the previous model shows that the two models perform similarly until
2000, after what the efficiency of the previous model noticeably falls. This fall is essentially
due to the marked erosion of the predictive power of the variable "overdue debts to tax
authorities and NSSO", which was included in the previous model. Over the last years, the
replacement of this variable with more relevant variables stabilises the predictive effi-
ciency. It should also be noted that Mitchell and Van Roy (2007) compared the previous
version of the Bank’s model (developed on the same basis as the present model) with the
models of two commercial companies and Altman’s Z-score. That analysis showed that
the four models achieve a comparable performance in terms of predictive efficiency,
although they do not use the same methodology and the same definition of the concept of
failure18. In all likelihood, the new model thus favourably compares with models developed
by other institutions.

Chart 16 depicts the estimation stability. The x-axis gives the scores obtained on the basis
of the financial health model, i.e. the model estimated on the combined 2005 and 2006

18 This result suggests that the definition of failure (payment default or bankruptcy) is of minor importance.
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populations. The y-axis gives the scores obtained on the basis of a model containing the
same variables, but estimated on the combined 2000 and 2001 populations. This chart
indicates that the choice of the estimation population has hardly any effect on either the
scores obtained or the classification of the observations.

CHART 16 ESTIMATION STABILITY
(estimated scores for the 2008 population — random sample of 2000 observations)
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Source: NBB.

Finally, for each financial year, the first part of chart 17 describes the observed failure rate
at 3 years and the average probability of failure estimated by the financial health model.
The two values follow the same trend but with a time lag due to the 3-year horizon chosen
to define failure. Over the recent period, for example, the failure rate at 3 years begins
rising from the year 2006 (owing to the increased number of bankruptcies in 2008 and in
2009), whereas the estimated probability begins rising in 2008. In fact, it is only from 2008
onwards that the economic cycle affects the financial position of the companies. Over the
whole of the period studied, the estimated probability tends to smooth out the fluctuations:
in boom periods, it exceeds the observed failure rate whereas in periods of weak activity it
is lower than that figure.

The second part of the chart shows the results obtained when the failure horizon is redu-
ced to one year. It compares the observed failure rate at 1 year with the average proba-
bility derived from a model containing the same independent variables as the financial
health model, but estimated for failure prediction at 1 year. The chart shows that this
adjustment to the failure horizon largely reconciles the two values, at least for the past ten
financial years.
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CHART 17 OBSERVED FAILURE RATE AND ESTIMATED PROBABILITY OF FAILURE
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(1) Model containing the same independent variables as the financial health model, but estimated for failure prediction at 1
year. The dependent variable is therefore equal to 1 if DEFDETAIL=DEF01, otherwise 0.

(2) l.e. rate of observations DEF=1.

(3) l.e. rate of observations DEFDETAIL=DEFO01.

.2 FINANCIAL HEALTH INDICATOR

The score estimated by the model is a measure of the failure risk: the higher a company’s
score, the higher its estimated probability of failure and, implicitly, the worse its financial
situation. Since the financial health indicator is intended to take account of the opposite
concept, it is defined as follows:

Financial health indicator = - score

According to this definition, the higher a company’s indicator, the lower its estimated pro-
bability of failure and, implicitly, the more satisfactory its financial situation. Charts 18 and
19 illustrate this relationship via a 100-region breakdown of the indicator. The regions
correspond to equal intervals in the indicator between its minimum and maximum values.

Chart 18 presents the distribution of the failing and non-failing observations for the 100
regions thus defined. It shows that the failing companies are concentrated in the lower
regions of the indicator, while the non-failing companies are concentrated in the higher
regions. Thus, regions 1 to 28 contain over half of the failing companies, against just 12%
of the non-failing companies. Conversely, the last fifty regions contain almost 40% of the
non-failing companies, against 4% of the failing companies. The chart also shows the
existence of a "grey zone" in which it is hard to discriminate between companies. This
grey zone corresponds to the regions in which the proportions of failing and non-failing
observations are similar.
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CHART 18 DISTRIBUTION OF FAILING AND NON-FAILING OBSERVATIONS,
BY FINANCIAL HEALTH INDICATOR REGION
(percentages of observations, reference population, 419,633 observations)
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Financial health indicator regions (1)
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Source: NBB. (1) Regions corresponding to equal intervals of the indicator between its minimum and maximum values;
region 1 = [-0.10;0.01[ ; region 2 =[0.01;0.12[ ; region 3 =[0.12;0.13[ ; ... ; region 99 = [10.82;10.93[ ; region 100 =
[10.93;11.04].

Chart 19 presents the distribution from a different angle: for each of the 100 regions, it
describes the failure rate and the cumulative frequency curve of the observations. This
chart reveals the very negative relationship between the indicator and the failure risk, as
the failure rate at 3 years drops from over 30% in the first regions to 0% in the last
regions. The relationship is not linear, and beyond the 60" region the failure rate is more
or less stationary at a very low level. This means that, beyond a certain level, an addi-
tional increase in the indicator has no more meaning in terms of failure risk.

CHART 19 FAILURE RATE AND CUMULATIVE FREQUENCY FOR ALL OBSERVATIONS,
BY FINANCIAL HEALTH INDICATOR REGION
(reference population, 419,433 observations)
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Source: NBB.

(1) Regions corresponding to equal intervals of the indicator between its minimum and maximum values; region 1 =
[-0.10;0.01[ ; region 2 =[0.01;0.12[ ; region 3 =[0.12;0.13[ ; ... ; region 99 =[10.82;10.93[ ; region 100 =[10.93;11.04].
(2) Centered moving average of three regions.

47



1.3 FINANCIAL HEALTH CLASSES

111.3.1 Definition

Once the indicator has been calculated, the observations are arranged in groups by
merging bordering regions of the indicator until obtaining sets which are sufficiently
homogenous and stable in terms of failure rate observed in the ensuing three years. Ten
“financial health classes" were thus created?®.

Each class is associated with a different risk level defined by the failure rate at 3 years
observed in the past (table 13). The rates presented in the table were calculated on the
full set of annual accounts relating to the financial years 2000 to 2006, i.e. for failures
occurring between 2001 and 2009. These rates are therefore independent of the eco-
nomic cycle and consequently enjoy stability over time. In view of the number of obser-
vations on which the calculations were based (1,336,259 sets of accounts), they can be
interpreted as reliable probabilities. Annex 8 gives the detailed rates by year and by class.
One can see that they fluctuate little over time and that the confidence intervals for the
mean do not overlap2°.

TABLE 13 DEFINITION OF THE FINANCIAL HEALTH CLASSES
(combination of accounts relating to financial years 2000 to 2006, i.e. 1,336,259 observations)

Classes de santé Rate of failing observations Percentage of companies
financiére at a 3-year horizon present in the class
Classe 1 0.09 8.12
Classe 2 0.22 16.54

Classe 3 0.46 15.90

Classe 4 0.94 16.01

Classe 5 2.35 24.93

Classe 6 5.58 11.87

Classe 7 10.20 4.71

Classe 8 15.32 1.24
Classe 9 20.01 0.47

Classe 10 26.25 0.21
TOTAL 2.34 100.0

Source: NBB.

19 The previous model resulted in six classes. The increase in the number of classes was made
possible by the larger population. The new classes correspond to the following intervals of the
indicator:

- Class 1: indicator = 6.99;

- Class 2: 6.99 > indicator = 5.66;

- Class 3: 5.66 > indicator = 4.88;

- Class 4: 4.88 > indicator = 4.22;

- Class 5: 4.22 > indicator = 3.22;

- Class 6: 3.22 > indicator = 2.53;

- Class 7: 2.53 > indicator = 1.93;

- Class 8: 1.93 > indicator = 1.52;

- Class 9: 1.52 > indicator = 1.12;

- Class 10: 1.12 > indicator.

20 For information purposes, annex 9 also provides failure rates at 1, 2 and 3 years.
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The failure rate comes to 0.09 in class 1, i.e. the class corresponding to the highest values
of the financial health indicator. That rate means that, in the past, fewer than one in a
thousand companies in that class failed at a 3-year horizon. The failure rate then
increases steadily as we move from class 1 to class 10, what implicitly corresponds to a
deterioration in the financial situation. The rate reaches 26.2% in class 10, i.e. the class
corresponding to the lowest values of the indicator. This means that, in the past, over a
guarter of class 10 companies failed at a 3-year horizon.

Classes 1, 2, 3 and 4 are associated with below-average failure rates, and therefore
correspond to a favourable financial situation. However, the rates are not zero, which
means that these classes are not totally risk free. Conversely, classes 6, 7, 8, 9 and 10
are associated with above-average failure rates, and therefore correspond to a situation of
vulnerability. That is why belonging to one of these classes can be interpreted as a war-
ning sign, which becomes stronger as we move from class 6 to class 10. Finally, class 5 is
equivalent to the grey zone mentioned in the previous section. It corresponds to an
average failure rate (2.3%) and is therefore neutral in terms of interpretation.

Half of the companies are found in the first four classes, namely the classes corres-
ponding to a below-average failure rate. Conversely, the last three classes contain under
2% of companies.

It should be noted that the failure rates presented in table 13 concern companies in order
of filing their annual accounts, and that failure to fulfil that statutory obligation is a warning
signal prior to any financial diagnosis. Those rates also concern a specific definition of
failure, namely bankruptcy or judicial administration situations at a 3-year horizon. If that
horizon is extended to 5 or 10 years, the rates become markedly higher. Table 14 relating
to the 1999 financial year shows that, in class 10 for example, the failure rate is 45.4% at
10 years, compared to 37.3% at 5 years and 27.8% at 3 years.

Moreover, apart from bankruptcy, companies belonging to the last classes could be ex-
posed to other undesirable consequences, such as payment default, restructuring, disso-
lution or liquidation. At a 10-year horizon, if we add to the bankruptcies the cases of com-
panies which have disappeared for any other reason, the business cessation rate exceeds
60% in class 10 and 50% in classes 8 and 9. The continuity of companies positioned in
the last classes is therefore seriously compromised sooner or later. Most of the compa-
nies remaining in business subsequently obtain financial support from their shareholders
in the form of loans, capital increases or soaking up of losses.

The financial health classes thus defined, like the indicator from which they are derived,
represent a strictly financial assessment of the companies at a particular moment. The
assessment is based on data from the annual accounts, and therefore disregards other
fundamental aspects, such as development prospects, competition or management skills.
By that token, it must be seen as one of the factors enabling an overall appraisal of a
company'’s situation.

49



TABLE 14  FINANCIAL HEALTH CLASSES AND EXTENDED DEFINITION OF FAILURE
(financial year 1999)

Financial health Failure rate at a 3-year Failure rate at a 5-year Failure rate at a 10-year
classes horizon horizon horizon
Class 1 0.1 0.3 0.8
Class 2 0.2 0.6 1.8
Class 3 0.4 1.2 3.1
Class 4 0.9 23 5.3
Class 5 24 4.9 10.0
Class 6 5.3 10.4 18.2
Class 7 10.9 18.3 27.6
Class 8 15.2 235 34.1
Class 9 20.9 29.7 39.0
Class 10 27.8 37.3 454
TOTAL 2.5 4.8 8.9
Source: NBB.

111.3.2 Financial characterisation

Chart 20 describes the financial situation of companies in each of the classes, in the form
of box plots (cf. interpretation in section 11.1). For each variable included in the model, it
shows that the position of the companies deteriorates progressively from class 1 to class
10. In the great majority of cases, that deterioration affects the whole distribution, from the
10™ to the 90™ percentile. Companies in the first classes have significantly lower debt
levels, and are more profitable and more liquid than companies in the last classes.

For example, one can see that short-term debt level (DEBT2) is below 0.2 for 90% of
companies in class 1, whereas it exceeds 1.05 for 90% of companies in class 10. Simi-
larly, gross operating profitability (RETURNS3) is positive for 90% of companies in class 1,
whereas it is negative for almost all companies in class 10. It also appears that half of
class 1 companies are over 18 years old, whereas half of class 10 companies are under 5
years old. In most cases, the distributions are decidedly asymmetric for the last classes,
owing to the concentration of companies in the lower regions of the variables. In the case
of RETURNS for example, the median of class 10 (-0.32) is the same as the first quartile
and the first decile.

Regarding the binary variables, the proportion of companies with a negative cash flow (i.e.
CASHNEG=1) rises steadily from 1.8% in class 1 to 96.1% in class 10. It also appears
that, with occasional exceptions, companies in the last classes do not distribute any
profits.
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[11.3.3 Changes in the distribution of the companies

The distribution of the companies among the financial health classes fluctuates over time
(cf. annex 10). In particular, periods of weak economic activity correspond to an increase
in the percentage of companies in the last classes (i.e. the most vulnerable classes),
whereas boom periods correspond to a reduction in that same percentage. This is
especially true for the last two or three classes. Chart 21 thus shows that the years of
weak GDP growth (namely 2002, 2003, 2008 and 2009) coincide with higher percentages
of companies in classes 9 and 10.

The impact of the recession which began in late 2008 and persisted in 2009 is particularly
marked: between 2007 and 2009, the proportion of companies in classes 9 and 10 increa-
sed from 0.59% to 0.82% All branches of the economy were affected by this heightened
vulnerability, to a greater or a lesser extent (cf. annex 11). In 2009, the branches with the

largest number of vulnerable companies were hotels, restaurants, trade, transport and
construction.

CHART 21 PERCENTAGE OF COMPANIES IN THE LAST CLASSES AND GDP GROWTH RATE
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.4 USE IN THE CENTRAL BALANCE SHEET OFFICE’S ENTERPRISE FILES

The financial health classes are to be used in the enterprise files compiled by the Central
Balance Sheet Office. These files are designed for the purpose of comparing the financial
situation of a firm with that of firms in the same branch of activity. They contain a summary
of the accounting and financial data obtained from the annual accounts of each firm over
three successive years, to be selected from the last five years. This summary is supple-

mented by a comparison with the figures for firms operating in the same branch of
activity21,

21 For more information, see www.centraledesbilans.be.
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For companies which satisfy the conditions for calculating the indicator (cf. section 1.1),
the enterprise files include a table identical with table 15. Each company is positioned in
one of the 10 classes for the last three financial years in order to take account of the trend
over time. In the interpretation, that trend is just as important as the company’s position at
a particular moment. The table also provides information on the failure rate at a 3-year
horizon observed in the past, and the distribution of companies among the classes for the
last complete financial year.

TABLE 15 EXAMPLE — FINANCIAL HEALTH CLASSES IN THE ENTERPRISE FILE

Fancaheah | Yew | Yew | yea | Percemageotialng | pecengeo
horizon (1) class (2)
Class 1 0.09 10.70
Class 2 0.22 19.07
Class 3 X 0.46 16.43
Class 4 0.94 15.35
Class 5 X 2.35 21.84
Class 6 X 5.58 10.35
Class 7 10.20 431
Class 8 15.32 121
Class 9 20.01 0.51
Class 10 26.25 0.23

(1) Average for the years 2000 to 2006.
(2) 2008 financial year.
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CONCLUSION

This document sums up the work on the development of a financial health indicator based
on the companies' annual accounts. This indicator is designed as a weighted combination
of variables, created by means of a model constructed in the same way as a failure
prediction model. The model takes the form of a logistic regression discriminating between
failing and non-failing companies. The definition of failure is based on a legal criterion,
namely that a company is considered to have failed if it has faced bankruptcy or judicial
administration in the past.

The indicator summarises each company’s situation in a single value which takes account
simultaneously of the solvency, liquidity and profitability dimensions. Those dimensions
are complementary in the establishment of a financial diagnosis, as a high debt level, for
example, may be offset by a strong cash position or a plentiful cash flow, and vice versa.
The indicator also takes account of the companies’ age and size, particularly through
interaction variables.

The indicator constitutes a strictly financial assessment of the companies at a given mo-
ment. That assessment is based on data from the annual accounts, and therefore disre-
gards any other fundamental elements, such as development prospects, competition,
management calibre or shareholders’ willingness to provide financial support. In that res-
pect, it must be regarded as one of the factors enabling an overall appraisal of a firm’'s
situation.

In order to ensure a minimum standard of reliability, the indicator is calculated for com-
panies satisfying a number of conditions, relating to such factors as size, length of the
accounting period and content of the annual accounts. The population thus defined
contains over 200,000 sets of accounts for recent financial years (225,000 in 2008). It is
significantly larger than populations examined in most comparable studies. The model
nevertheless obtains very satisfactory and stable performances; the number of companies
covered moreover implies that the results are very widely applicable.

On the basis of the indicator, ten financial health classes were defined. These classes
gather companies in groups which are homogeneous and stable in terms of failure rate at
3 years observed in the past. Each class is thus associated with a different risk level. The
first four classes correspond to below-average failure rates and are therefore equivalent to
a favourable financial situation. However, the rates are not zero, which means that these
classes are not totally risk free. Conversely, the last five classes are associated with
above-average failure rates, and therefore correspond to a situation of vulnerability. That
is why belonging to one of these classes can be interpreted as a warning sign, which be-
comes stronger as one moves from class 6 to class 10. Finally, class 5 corresponds to an
average failure rate (2.3%) and is therefore neutral in terms of interpretation.

These classes, like the indicator from which they are derived, constitute a strictly financial
assessment of the companies at a given moment. That assessment is based on data from
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the annual accounts, and therefore disregards any other fundamental elements, such as
development prospects, competition, management skills or shareholders’ willingness to
provide financial support. In that respect, it must be regarded as one of the factors ena-
bling an overall appraisal of a firm'’s situation.

The financial health classes are to be used in the enterprise files compiled by the Central

Balance Sheet Office, under the form presented in section Ill.4. In order to take account of
the latest trends, the model's parameters will be updated at regular intervals.
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ANNEX 1

DEFINITION OF THE INDEPENDENT VARIABLES

A. FINANCIAL RATIOS

Items in the full format

Items in the abbreviated format

EQUITY
Numerator
Denominator

SELFIN
Numerator
Denominator

DEBT1
Numerator
Denominator

DEBT2
Numerator
Denominator

DEBT3
Numerator
Denominator

DEBT4
Numerator
Denominator

DEBT5
Numerator
Denominator

CHARGES

Numerator
Denominator

Numerator

Denominator

Numerator

Denominator

COVERAGE1

COVERAGE2

Equity in proportion to total assets

10/15 10/15

10/49 10/49
Degree of self-financing

13+14 13+14

10/49 10/49
Debt level

16+17+42/48 16+17+42/48

10/49 10/49
Short-term debt level

42/48 42/48

10/49 10/49
Long-term debt level

16+17 16+17

10/49 10/49
Financial debts in proportion to total liabilities

170/4+42+43 170/4+42+43

10/49 10/49

Debts to credit institutions in proportion to total liabilities
173+8831+430/8 172/3+42+430/8

10/49 10/49

Debt interest charges in proportion to total liabilities
650 65
10/49 10/49

Cash flow to debt coverage ratio

9904+630+631/4+6501+635/7+651
+6560-6561+660+661+662-760
-761-762+663-9125-780+680

16+17/49

Cash flow to short-term debt coverage ratio

9904+630+631/4+6501+635/7+651
+6560-6561+660+661+662-760-761
-762+663-9125-780+680

42/48

9904+8079+8279+631/4+635/7
+656+8475-8089-8289-8485
-9125-780+680

16+17/49

9904+8079+8279+631/4+635/7
+656+8475-8089-8289-8485
-9125-780+680

42/48
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Items in the full format Items in the abbreviated format

LIQ1
Numerator
Denominator

LIQ2
Numerator
Denominator

LIQ3
Numerator
Denominator

LIQ4
Numerator
Denominator

LIQ5
Numerator
Denominator

OVERDUE
Numerator
Denominator

RETURN1
Numerator

Denominator

RETURN2
Numerator
Denominator

RETURNS3
Numerator
Denominator

RETURN4
Numerator
Denominator

RETURNS
Numerator
Denominator

Liquidity in the broad sense

3+40/41+50/53+54/58+490/1 3+40/41+50/53+54/58+490/1

42/48+492/3 42/48+492/3
Liquidity in the strict sense
40/41+50/53+54/58 40/41+50/53+54/58
42/48 42/48

Net cash position in proportion to total assets
50/53+54/58-43 50/53+54/58-43
20/58 20/58

Cash and current investment in proportion to total assets
50/53+54/58 50/53+54/58
20/58 20/58

Cash and current investment in proportion to current assets
50/53+54/58 50/53+54/58
29/58-29 29/58-29

Overdue debts to tax authority and/or NSSO in proportion to total liabilities
9072+9076 9072+9076
10/49 10/49

Gross return on total assets before tax and interest charges

9904+650+653-9125-9126+630+631/4+ 9904+65-9125-9126+631/4+635/7
635/7+651+6560-6561+660+661+662- +8079 +8279+8475-8089-8289-
760-761-762+663+9134-780+680 8485+67/77-780+680

20/58 20/58
Net return on total assets before tax and interest charges
9904+650+653-9126+9134 9904+65-9126+67/77
20/58 20/58

Gross operating profitability

9901+630+631/4+635/7 9901+630+631/4+635/7
20/58 20/58
Net operating profitability
9901+9125 9901+9125
20/58 20/58
Value added in proportion to total assets
9800-740 9800
20/58 20/58
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B. ADDITIONAL VARIABLES

CASHNEG
EQNEG
RNEG
OVERPOS
CREDPOS
DISTRIB
REMCAP
ALARM1

ALARM2

LOGDEBT1
LOGDEBT2
LOGLIQ1
LOGLIQ2
LOGLIQ4
LOGLIQ5

CASHNEG =1 if numerator of COVERAGEL1 < 0; CASHNEG = otherwise 0.

EQNEG =1 if item 10/15 < 0; EQNEG = otherwise 0.

RNEG =1 if item 9904 < 0; RNEG = otherwise 0.

OVERPOS =1 if OVERDUE > 0; OVERPOS = otherwise 0.
CREDPOS =1 if (172/3+173+430/8) > 0; CREDPOS = otherwise 0.
DISTRIB = 1 if profits are distributed (item 694/6 > 0), otherwise 0.
REMCAP = 1 if capital is remunerated (item 694 > 0), otherwise 0.
ALARML1 = 1 if net assets (item 10/15) are less than half of the
authorised capital (item 100), otherwise O.

ALARM2 = 1 if net assets (item 10/15) are less than a quarter

of the authorised capital (item 100), otherwise 0.

= In(DEBT1+0.05)
= In(DEBT2+0.05)
= In(LIQ1+0.05)
= In(LIQ2+0.05)
= In(LIQ4+0.05)
= In(LIQ5+0.05)

C. SIZE VARIABLES

SIZE
LOGSIZE
FORMAT

SIZECLASS
SIZECLASS
SIZECLASS
SIZECLASS

SIZE1
SIZE2
SIZE3

= balance sheet total
= In(SIZE)
= 1 if abbreviated format, otherwise 0.

= 1 if balance sheet total (item 10/49) < €250,000;
= 2 if €250,000 < balance sheet total < €5,000,000;
= 3 if balance sheet total = €5,000,000.

= 1if SIZECLASS=1, otherwise SIZE1 = 0.
= 1if SIZECLASS=2, otherwise SIZE2 = 0.
=1 if SIZECLASS=3, otherwise SIZE3 = 0.

D. AGE VARIABLES

AGE
LOGAGE

AGECLASS
AGECLASS
AGECLASS
AGECLASS

AGE1l
AGE2
AGE3

= age
= In(AGE)

=1if AGE<5;
=2if5<AGE<10;
= 3if AGE > 10.

= 1if AGECLASS =1, otherwise AGE1 = 0.

=1 if AGECLASS = 2, otherwise AGE2 = 0.
=1 if AGECLASS = 3, otherwise AGE3 =0.
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ANNEX 2  FAILURE FREQUENCY BY BRANCH OF ACTIVITY

(2006 financial year, NACE-Bel 2008, aggregation level A38)

Branch of activity

Percentage of
observations DEF=1

Agriculture, forestry and fisheries 1.9
Mining and quarrying 1.0
Manufacture of foods, beverages and tobacco products 25
Manufacture of textiles, clothing industry, leather and footwear industry 4.1
Woodworking, paper and printing industries 2.8
Coking and refining 5.9
Chemical industry 15
Pharmaceutical industry 3.1
Manufacture of rubber and plastic products and other non-metallic mineral 18
products

Metfallurgy and manufacture of metallic products other than machinery and 23
equipment

Manufacture of data processing products, electronic products and optical 3.2
products

Manufacture of electrical equipment 2.0
Manufacture of machinery and equipment 1.8
Manufacture of transport equipment 3.4
Othgr manufacturing industries; repair and installation of machinery and 19
equipment

Production and distribution of electricity, gas, steam and conditioned air 2.7
Supply and distribution of water; sewerage, waste management and cleansing 2.3
Construction 3.2
Trade; repair of motor vehicles and motor cycles 25
Transport and storage 3.6
Hotels and restaurants 4.4
Publishing, audiovisual and broadcasting 2.0
Telecommunications 6.2
Data processing activities and information services 1.7
Financial and insurance activities 0.4
Real estate activities 0.7
Legalz accounting, management, architectural, engineering, control and 0.8
technical analysis activities

Scientific research and development 2.3
Other specialist, scientific and technical activities 1.9
Administrative and support service activities 25
Education 1.3
Arts, culture and leisure activities 2.0
Other service activities 3.3
Manufacturing branches 2.4
Non-manufacturing branches 2.2

Source: NBB.
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ANNEX 3

IMPACT OF WINSORISATION

A. DISTRIBUTION OF THE FINANCIAL RATIOS BEFORE WINSORISATION (2006)

MIN P1 P2 PS5 P25 P50 P75 P95 P98 P99 MAX
EQUITY -393.11 -1.25 | -0.70 | -0.24 0.12 0.32 0.59 0.92 0.98 0.99 1.00
SELFIN -699.34 -200  -1.23 | -0.60 & -0.03 0.12 0.36 0.75 0.86 0.90 4.27
DEBT1 0.00 0.01 0.02 0.07 0.40 0.67 0.87 1.23 1.68 2.22 393.78
DEBT2 0.00 0.00 0.01 0.04 0.19 0.38 0.63 1.00 1.36 1.80 147.18
DEBT3 0.00 0.00 0.00 0.00 0.00 0.11 0.35 0.75 0.90 1.05 284.93
DEBT4 0.00 0.00 0.00 0.00 0.01 0.19 0.46 0.82 0.96 1.09 368.49
DEBT5 0.00 0.00 0.00 0.00 0.00 0.13 0.38 0.76 0.89 0.98 67.69
CHARGES -0.17 0.00 0.00 0.00 0.01 0.02 0.03 0.06 0.09 0.12 24.53
COVERAGE1 -6060.50 -0.74 | -0.34 | -0.12 0.05 0.15 0.36 1.54 3.64 7.53 54942.00
COVERAGE2 -6060.50 -142 | -0.61 | -0.20 0.07 0.27 0.66 251 6.42 14.07 66534.60
LIQ1 0.00 0.01 0.03 0.10 0.77 1.28 238 1255 @ 38.64 96.91 | 541742.00
LIQ2 0.00 0.00 0.01 0.05 0.45 1.00 2.05 | 12.47 | 42.08 |111.14 | 541742.00
LIQ3 -146.57 -0.54 | -0.39 @ -0.21 0.00 0.06 0.24 0.67 0.83 0.91 1.00
LIQ4 0.00 0.00 0.00 0.00 0.02 0.08 0.25 0.67 0.84 0.91 1.00
LIQ5 0.00 0.00 0.00 0.00 0.05 0.22 0.56 0.97 1.00 1.00 1.01
OVERDUE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.09 4.28
RETURN1 -25.62 -0.32 | -0.18 | -0.05 0.06 0.13 0.22 0.44 0.59 0.74 88.84
RETURN2 -40.11 -0.43 | -0.27 | -0.13 0.01 0.06 0.13 0.34 0.50 0.65 88.84
RETURN3 -25.53 -0.33 | -0.19 | -0.07 0.04 0.11 0.20 0.41 0.55 0.66 88.78
RETURN4 -40.11 -0.43 | -0.29 | -0.14 0.00 0.05 0.11 0.31 0.45 0.58 88.78
RETURNS -21.57 -0.17 | -0.08 | -0.01 0.09 0.22 0.44 0.98 1.37 1.72 88.80
B. DISTRIBUTION OF THE FINANCIAL RATIOS AFTER WINSORISATION (2006)

MIN P1 P2 PS5 P25 P50 P75 P95 P98 P99 MAX
EQUITY -1.25 -1.25  -0.70 | -0.24 0.12 0.32 0.59 0.92 0.98 0.99 0.99
SELFIN -2.00 -200 | -1.23 | -0.60 | -0.03 0.12 0.36 0.75 0.86 0.90 0.90
DEBT1 0.01 0.01 0.02 0.07 0.40 0.67 0.87 1.23 1.68 2.22 2.22
DEBT2 0.00 0.00 0.01 0.04 0.19 0.38 0.63 1.00 1.36 1.80 1.80
DEBT3 0.00 0.00 0.00 0.00 0.00 0.11 0.35 0.75 0.90 1.05 1.05
DEBT4 0.00 0.00 0.00 0.00 0.01 0.19 0.46 0.82 0.96 1.09 1.09
DEBT5 0.00 0.00 0.00 0.00 0.00 0.13 0.38 0.76 0.89 0.98 0.98
CHARGES 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.06 0.09 0.12 0.12
COVERAGE1 -0.74 -0.74 | -0.34 | -0.12 0.05 0.15 0.36 1.54 3.64 7.53 7.53
COVERAGE2 -1.42 -142 | -061 | -0.20 0.07 0.27 0.66 251 6.42 14.07 14.07
LIQ1 0.01 0.01 0.03 0.10 0.77 1.28 238 | 12,55 @ 38.64 96.91 96.91
LIQ2 0.00 0.00 0.01 0.05 0.45 1.00 2.05 | 1247 @ 42.08 111.14 111.14
LIQ3 -0.54 -0.54 | -039 | -0.21 0.00 0.06 0.24 0.67 0.83 0.91 0.91
LIQ4 0.00 0.00 0.00 0.00 0.02 0.08 0.25 0.67 0.84 0.91 0.91
LIQ5 0.00 0.00 0.00 0.00 0.05 0.22 0.56 0.97 1.00 1.00 1.00
OVERDUE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.09 0.09
RETURN1 -0.32 -0.32 | -0.18 | -0.05 0.06 0.13 0.22 0.44 0.59 0.74 0.74
RETURN2 -0.43 -043 | -0.27 | -0.13 0.01 0.06 0.13 0.34 0.50 0.65 0.65
RETURN3 -0.33 -0.33 | -0.19 | -0.07 0.04 0.11 0.20 0.41 0.55 0.66 0.66
RETURN4 -0.43 -043 | -029 | -0.14 0.00 0.05 0.11 0.31 0.45 0.58 0.58
RETURNS -0.17 -0.17 | -0.08 @ -0.01 0.09 0.22 0.44 0.98 1.37 1.72 1.72

Source: NBB. P1=percentilel,

P2= percentile2, ..., P99= percentile 99, min = minimum, max=maximum.
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ANNEX 4 DESCRIPTIVE STATISTICS AS A FUNCTION OF DEFDETAIL

DEFO01 DEF02 DEFO03 DEF04 DEFO05 NODEF

EQUITY

Decile 1 -0.91 -0.60 -0.39 -0.32 -0.26 0.00
Quartile 1 -0.39 -0.17 -0.06 -0.01 0.01 0.12
Median -0.02 0.05 0.09 0.12 0.13 0.30
Mean -0.15 -0.04 0.05 0.09 0.11 0.33
Quartile 3 0.13 0.17 0.23 0.26 0.28 0.56
Decile 9 0.26 0.33 0.42 0.45 0.49 0.81
SELFIN

Decile 1 -1.33 -0.98 -0.76 -0.63 -0.58 -0.24
Quartile 1 -0.69 -0.43 -0.30 -0.23 -0.19 -0.04
Median -0.24 -0.12 -0.06 -0.03 -0.02 0.08
Mean -0.42 -0.28 -0.19 -0.14 -0.11 0.09
Quartile 3 -0.03 0.01 0.04 0.05 0.07 0.29
Decile 9 0.08 0.11 0.17 0.21 0.24 0.54
DEBT1

Decile 1 0.71 0.66 0.56 0.54 0.50 0.18
Quartile 1 0.86 0.82 0.76 0.73 0.71 0.43
Median 1.01 0.94 0.90 0.87 0.86 0.69
Mean 1.14 1.03 0.94 0.90 0.88 0.66
Quartile 3 1.38 1.16 1.05 1.00 0.99 0.87
Decile 9 1.89 1.57 1.38 1.30 1.24 0.99
DEBT2

Decile 1 0.40 0.36 0.30 0.27 0.25 0.08
Quartile 1 0.62 0.57 0.49 0.46 0.44 0.20
Median 0.86 0.77 0.70 0.67 0.65 0.40
Mean 0.89 0.80 0.72 0.68 0.66 0.44
Quartile 3 1.14 0.97 0.89 0.86 0.84 0.63
Decile 9 1.60 1.32 1.13 1.08 1.04 0.83
DEBT3

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.00 0.00 0.01 0.00 0.00 0.00
Median 0.12 0.12 0.12 0.12 0.12 0.12
Mean 0.22 0.22 0.21 0.21 0.21 0.21
Quartile 3 0.34 0.33 0.33 0.33 0.32 0.35
Decile 9 0.62 0.60 0.58 0.58 0.57 0.59
DEBT4

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.13 0.12 0.11 0.10 0.10 0.03
Median 0.34 0.31 0.31 0.30 0.30 0.22
Mean 0.39 0.36 0.35 0.34 0.34 0.29
Quartile 3 0.58 0.55 0.53 0.53 0.51 0.47
Decile 9 0.84 0.79 0.76 0.75 0.73 0.70
DEBT5

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.10 0.08 0.08 0.07 0.07 0.01
Median 0.29 0.26 0.25 0.25 0.25 0.16
Mean 0.34 0.32 0.31 0.30 0.29 0.24
Quartile 3 0.52 0.48 0.47 0.46 0.45 0.40
Decile 9 0.76 0.72 0.69 0.68 0.68 0.63
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DEFO1 DEF02 DEF03 DEF04 DEF05 NODEF
CHARGES

Decile 1 0.01 0.01 0.01 0.00 0.00 0.00
Quartile 1 0.02 0.02 0.02 0.02 0.02 0.01
Median 0.04 0.04 0.04 0.03 0.03 0.02
Mean 0.05 0.04 0.04 0.04 0.04 0.03
Quartile 3 0.07 0.06 0.06 0.05 0.05 0.04
Decile 9 0.11 0.09 0.08 0.08 0.08 0.06
COVERAGEL1

Decile 1 -0.29 -0.22 -0.16 -0.13 -0.11 -0.02
Quartile 1 -0.15 -0.08 -0.03 -0.01 0.00 0.05
Median -0.02 0.02 0.04 0.06 0.07 0.14
Mean -0.03 0.01 0.08 0.10 0.11 0.32
Quartile 3 0.05 0.09 0.12 0.15 0.16 0.31
Decile 9 0.15 0.20 0.26 0.30 0.32 0.68
COVERAGE2

Decile 1 -0.39 -0.30 -0.21 -0.18 -0.15 -0.02
Quartile 1 -0.19 -0.11 -0.04 -0.01 0.00 0.07
Median -0.03 0.02 0.05 0.08 0.09 0.24
Mean -0.02 0.03 0.14 0.16 0.19 0.57
Quartile 3 0.07 0.12 0.18 0.22 0.24 0.57
Decile 9 0.24 0.30 0.41 0.47 0.50 1.20
LIQ1

Decile 1 0.24 0.33 0.35 0.37 0.36 0.27
Quartile 1 0.48 0.60 0.69 0.71 0.72 0.78
Median 0.79 0.91 0.98 1.00 1.02 1.23
Mean 0.95 1.12 1.41 1.41 1.56 3.04
Quartile 3 1.08 1.15 1.25 1.30 1.33 2.10
Decile 9 1.36 1.55 1.85 1.90 2.01 4.80
LIQ2

Decile 1 0.05 0.09 0.10 0.11 0.11 0.12
Quartile 1 0.20 0.27 0.29 0.32 0.32 0.40
Median 0.46 0.56 0.62 0.65 0.68 0.90
Mean 0.71 0.83 1.10 1.12 1.32 2.81
Quartile 3 0.77 0.89 0.98 1.02 1.06 1.69
Decile 9 1.14 1.25 1.47 1.55 1.65 4.22
LIQ3

Decile 1 -0.37 -0.31 -0.28 -0.27 -0.26 -0.14
Quartile 1 -0.18 -0.15 -0.13 -0.12 -0.12 -0.01
Median -0.05 -0.03 -0.02 0.00 0.00 0.04
Mean -0.09 -0.06 -0.04 -0.03 -0.02 0.09
Quartile 3 0.02 0.03 0.04 0.05 0.07 0.18
Decile 9 0.10 0.12 0.15 0.17 0.18 0.39
LIQ4

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.00 0.00 0.00 0.00 0.01 0.01
Median 0.02 0.02 0.02 0.03 0.03 0.06
Mean 0.05 0.06 0.06 0.07 0.08 0.14
Quartile 3 0.05 0.06 0.08 0.09 0.09 0.19
Decile 9 0.12 0.15 0.17 0.19 0.21 0.40
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DEFO1 DEF02 DEFO03 DEFO04 DEFO05 NODEF

LIQ5

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.01 0.01 0.01 0.01 0.01 0.04
Median 0.03 0.03 0.04 0.05 0.05 0.17
Mean 0.09 0.10 0.11 0.12 0.13 0.29
Quartile 3 0.10 0.11 0.13 0.16 0.17 0.46
Decile 9 0.25 0.26 0.32 0.35 0.38 0.81
OVERDUE

Decile 1 0.00 0.00 0.00 0.00 0.00 0.00
Quartile 1 0.00 0.00 0.00 0.00 0.00 0.00
Median 0.00 0.00 0.00 0.00 0.00 0.00
Mean 0.04 0.03 0.02 0.02 0.01 0.00
Quartile 3 0.07 0.01 0.00 0.00 0.00 0.00
Decile 9 0.15 0.15 0.09 0.07 0.05 0.00
RETURN1

Decile 1 -0.27 -0.22 -0.12 -0.09 -0.06 0.01
Quartile 1 -0.12 -0.04 0.01 0.02 0.03 0.06
Median 0.01 0.06 0.08 0.09 0.10 0.13
Mean 0.00 0.05 0.08 0.10 0.11 0.15
Quartile 3 0.11 0.13 0.16 0.17 0.18 0.21
Decile 9 0.22 0.24 0.27 0.29 0.29 0.32
RETURN2

Decile 1 -0.38 -0.31 -0.21 -0.17 -0.13 -0.04
Quartile 1 -0.21 -0.11 -0.05 -0.03 -0.02 0.01
Median -0.04 0.01 0.03 0.03 0.04 0.06
Mean -0.07 -0.03 0.01 0.02 0.03 0.07
Quartile 3 0.05 0.06 0.08 0.08 0.09 0.12
Decile 9 0.13 0.14 0.16 0.17 0.17 0.21
RETURN3

Decile 1 -0.28 -0.22 -0.13 -0.10 -0.07 0.00
Quartile 1 -0.13 -0.05 0.00 0.01 0.02 0.05
Median 0.01 0.05 0.07 0.08 0.09 0.11
Mean -0.01 0.03 0.07 0.09 0.10 0.13
Quartile 3 0.10 0.12 0.15 0.17 0.17 0.20
Decile 9 0.20 0.22 0.25 0.28 0.28 0.30
RETURN4

Decile 1 -0.39 -0.32 -0.22 -0.18 -0.15 -0.05
Quartile 1 -0.21 -0.12 -0.06 -0.04 -0.03 0.00
Median -0.04 -0.01 0.02 0.03 0.03 0.05
Mean -0.08 -0.04 0.00 0.01 0.02 0.06
Quartile 3 0.04 0.05 0.07 0.08 0.08 0.10
Decile 9 0.12 0.12 0.15 0.16 0.16 0.19
RETURNS

Decile 1 -0.09 -0.03 0.00 0.00 0.01 0.03
Quartile 1 0.04 0.07 0.10 0.11 0.11 0.10
Median 0.22 0.24 0.25 0.27 0.28 0.24
Mean 0.31 0.34 0.35 0.37 0.38 0.33
Quartile 3 0.48 0.51 0.50 0.54 0.54 0.46
Decile 9 0.83 0.83 0.86 0.89 0.89 0.75

Source: NBB. Financial years 1997, 1998 and 1999.
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ANNEX 6  UNIVARIATE LOGISTIC REGRESSIONS
SIZE AND AGE VARIABLES (REFERENCE POPULATION)

Variable Coefficient Standard error p C

SIZE -7.52E-8 6.37E-9 <0.001 0.552
LOGSIZE -0.2547 0.0092 <0.001 0.589
SCHEMA 0.8813 0.0613 <0.001 0.520
SIZECLASS -0.5422 0.0197 <0.001 0.576
SIZE1l 0.5773 0.0215 <0.001 0.572
SIZE2 -0.4661 0.0216 <0.001 0.558
SIZE3 -0.8285 0.0717 <0.001 0.514
AGE -0.0383 0.0013 <0.001 0.610
LOGAGE -0.4904 0.0134 <0.001 0.610
AGECLASS -0.4412 0.0126 <0.001 0.594
AGE1 0.7222 0.0236 <0.001 0.563
AGE2 0.2187 0.0242 <0.001 0.520
AGE3 -0.6717 0.0215 <0.001 0.583

Source: NBB.
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ANNEX 9 FAILURE RATE AT ONE, TWO AND THREE YEARS
BY FINANCIAL HEALTH CLASS (REFERENCE POPULATION)

Financial health

classes Failure rate at 1 year Failure rate at 2 years Failure rate at 3 years
Class 1 0.00 0.04 0.09
Class 2 0.02 0.10 0.22
Class 3 0.05 0.20 0.46
Class 4 0.11 0.43 0.94
Class 5 0.28 1.19 2.35
Class 6 0.76 3.03 5.58
Class 7 1.92 6.19 10.20
Class 8 3.52 10.27 15.32
Class 9 5.58 14.16 20.01
Class 10 8.83 20.46 26.25
Source: NBB.
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ANNEX 11  DISTRIBUTION OF THE OBSERVATIONS

BY FINANCIAL HEALTH CLASS

MANUFACTURING INDUSTRY (1)
(percentages)

2005 2006 2007 2008 2009

Class 1 8.15 8.30 9.40 9.89 10.90
Class 2 18.08 19.07 19.44 19.63 20.28
Class 3 17.58 17.76 18.05 17.16 16.70
Class 4 16.83 16.51 16.56 16.52 15.80
Class 5 24.82 24.27 22.90 23.13 21.26
Class 6 9.97 9.64 9.17 9.11 9.65
Class 7 3.32 3.26 3.15 3.20 3.67
Class 8 0.75 0.77 0.83 0.83 1.00
Class 9 0.33 0.29 0.37 0.41 0.53
Class 10 0.17 0.13 0.16 0.11 0.21
Total 100.0 100.0 100.0 100.0 100.0
Classes 8 to 10 1.26 1.19 1.35 1.36 1.74
Classes 9to 10 0.50 0.42 0.52 0.52 0.74

Source: NBB.

(1) NACE-BEL 2008: divisions 10-33.

CONSTRUCTION (1)

(percentages)

2005 2006 2007 2008 2009

Class 1 5.61 6.00 7.13 7.35 8.62
Class 2 15.33 15.61 16.89 17.02 17.75
Class 3 15.70 15.95 16.21 15.80 15.58
Class 4 17.15 16.87 16.26 16.09 15.30
Class 5 26.67 26.58 25.04 24.37 23.35
Class 6 13.11 12.67 12.12 11.88 11.74
Class 7 4.77 461 4.60 5.16 5.55
Class 8 1.16 1.18 1.12 1.47 1.22
Class 9 0.39 0.39 0.48 0.64 0.64
Class 10 0.11 0.14 0.15 0.21 0.25
Total 100.0 100.0 100.0 100.0 100.0
Classes 8 to 10 1.66 1.71 1.74 2.33 2.12
Classes 9to 10 0.49 0.53 0.63 0.86 0.90

Source: NBB.

(1) NACE-BEL 2008: divisions 41-43.
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TRADE (1)

(percentages)
2005 2006 2007 2008 2009

Class 1 5.30 5.89 6.68 6.97 8.00
Class 2 14.25 15.07 15.73 15.89 16.94
Class 3 14.83 15.24 15.29 15.21 14.96
Class 4 15.78 15.85 16.02 15.53 15.21
Class 5 27.55 26.65 25.47 25.02 24.20
Class 6 14.08 13.58 13.27 13.30 12.50
Class 7 5.79 5.56 5.36 5.54 5.52
Class 8 1.60 1.40 1.42 1.56 1.65
Class 9 0.59 0.54 0.52 0.66 0.68
Class 10 0.23 0.22 0.24 0.32 0.34
Total 100.0 100.0 100.0 100.0 100.0
Classes 8to 10 2.42 2.16 2.18 2.54 2.67
Classes 9to 10 0.82 0.76 0.76 0.99 1.02

Source: NBB.

(1) NACE-BEL 2008: divisions 45-47.

TRANSPORT AND STORAGE (1)

(percentages)

2005 2006 2007 2008 2009

Class 1 6.30 7.11 7.76 8.54 0.78
Class 2 16.86 17.99 19.21 18.73 19.18
Class 3 16.92 16.91 17.77 17.33 15.86
Class 4 17.31 17.88 17.09 16.36 15.51
Class 5 25.91 24.69 24.01 23.22 22.39
Class 6 10.73 9.93 9.40 9.76 10.16
Class 7 4.19 3.86 3.46 4.30 5.12
Class 8 1.19 1.07 0.87 1.01 1.49
Class 9 0.36 0.42 0.32 0.48 0.64
Class 10 0.22 0.15 0.10 0.28 0.42
Total 100.0 100.0 100.0 100.0 100.0
Classes 8to 10 1.77 1.64 1.29 1.77 2.55
Classes 9to 10 0.58 0.57 0.43 0.75 1.06

Source: NBB.
(1) NACE-BEL 2008: divisions 49-53.
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HOTELS AND RESTAURANTS (1)

(percentages)
2005 2006 2007 2008 2009

Class 1 4.42 4.58 4.90 4.86 4.68
Class 2 12.96 13.70 14.14 13.71 13.52
Class 3 15.58 15.58 16.12 15.96 16.23
Class 4 16.59 17.35 16.79 16.67 15.80
Class 5 27.73 26.90 25.59 25.77 25.63
Class 6 13.36 13.21 13.26 13.45 12.69
Class 7 6.40 6.27 6.22 6.20 7.07
Class 8 2.04 1.50 1.92 211 241
Class 9 0.71 0.64 0.65 0.83 1.13
Class 10 0.22 0.29 0.40 0.45 0.83
Total 100.0 100.0 100.0 100.0 100.0
Classes 8 to 10 2.97 242 2.98 3.39 4.37
Classes 9to 10 0.93 0.92 1.05 1.28 1.96

Source: NBB.

(1) NACE-BEL 2008: divisions 55-56.

INFORMATION AND COMMUNICATION (1)

(percentages)

2005 2006 2007 2008 2009

Class 1 10.31 11.16 11.91 12.62 13.80
Class 2 20.68 21.90 21.91 22.28 21.76
Class 3 16.45 16.82 17.24 17.46 17.51
Class 4 15.14 15.18 14.54 15.00 13.46
Class 5 20.73 19.71 20.13 18.25 18.21
Class 6 10.36 9.47 8.86 8.66 8.58
Class 7 4.13 3.91 3.58 3.85 4.24
Class 8 1.27 1.12 1.06 1.12 1.79
Class 9 0.62 0.50 0.47 0.50 0.43
Class 10 0.32 0.24 0.30 0.26 0.21
Total 100.0 100.0 100.0 100.0 100.0
Classes 8to 10 221 1.86 1.84 1.88 243
Classes 9to 10 0.93 0.74 0.77 0.76 0.64

Source: NBB.

(1) NACE-BEL 2008: divisions 58-63.
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REAL ESTATE ACTIVITIES (1)

(percentages)
2005 2006 2007 2008 2009

Class 1 21.98 22.63 23.01 22.17 23.23
Class 2 24.15 23.86 23.77 23.41 23.90
Class 3 16.31 16.31 16.64 16.42 15.57
Class 4 13.41 12.93 12.52 12.39 12.56
Class 5 15.05 15.09 14.29 14.72 14.30
Class 6 5.96 5.94 6.21 6.50 6.37
Class 7 242 2.48 2.58 3.03 2.85
Class 8 0.52 0.55 0.68 0.91 0.77
Class 9 0.18 0.19 0.24 0.34 0.20
Class 10 0.04 0.04 0.06 0.13 0.25
Total 100.0 100.0 100.0 100.0 100.0
Classes 8 to 10 0.73 0.78 0.98 1.38 1.23
Classes 9to 10 0.22 0.23 0.30 0.47 0.46

Source: NBB.

(1) NACE-BEL 2008: division 68.

SPECIALIST, SCIENTIFIC AND TECHNICAL ACTIVITIES (1)

(percentages)

2005 2006 2007 2008 2009

Class 1 11.82 12.93 14.25 14.87 16.26
Class 2 21.74 22.84 23.28 23.53 24.15
Class 3 18.17 18.41 18.41 17.94 16.78
Class 4 15.91 15.17 15.00 14.89 14.25
Class 5 19.98 18.92 17.90 17.76 17.16
Class 6 8.15 7.71 7.37 7.22 7.03
Class 7 3.17 2.85 271 2.68 291
Class 8 0.73 0.77 0.71 0.71 0.97
Class 9 0.23 0.29 0.24 0.28 0.36
Class 10 0.10 0.11 0.13 0.13 0.13
Total 100.0 100.0 100.0 100.0 100.0
Classes 810 10 1.06 1.18 1.08 1.11 1.46
Classes 9to 10 0.33 0.40 0.37 0.41 0.49

Source: NBB.

(1) NACE-BEL 2008: divisions 69-75.
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"La nouvelle économie” by P. Bisciari, Document Series, March 2001.
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Research Series, May 2001.
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Documents Series, November 2001.
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2002.
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"Structural modelling of investment and financial constraints: Where do we stand?", by J.-B. Chatelain,
Research series, May 2002.
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