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Firm Size and Bankruptcy Elasticity

Dr. M.F.C.M. Wijn and Prof. Dr . E.J. Bijnen

Abstract

Generally it is believed that the risk of bankruptcy is higher for smaller firms. But until

now there has been no proof for this statement. Only Beaver (1966) examined the

influence of firm size on the likelihood of bankruptcy but firm size turned out to have no

influence. However in our study we find that firm size influences the probability of

going bankrupt and that small firms (10-20 employees) are more sensitive to the

economic climate than others. The impact of economic climate is measured by

bankruptcy elasticity: change of the percentage of failures per firm size category as a a

result of lqo change in the number of failures in section or division.



Firm Size and Bankruptcy Elasticity

Dr. M.F.C. M. Wijn en Prof. Dr. E.J. Bijnen

Introduction

The pioneers in the field of insolvency models have started their research on samples of

rather lazge enterprises (Beaver 1966, Altman 1968). For reasons that the data for smaller

companies were not available to a sufficient extent. Generally, it is believed that the risk

of bankruptcy is higher for smaller firms than companies they have investigated. In his

sample, Beaver (1966) has examined the influence of firm size on the likelihood of

bankruptcy. Firm size turned out to have no influence in his model . In most studies (also

later) the problem of firm size has been avoided by compazing failed and non failed

companies of the same size (via pairwise comparisons). As far as we know no model has

been developed in which firm size, in the sense of number of employees, influences the

probability of going bankrupt (see e.g. Dimitras, Zanakis and Zopounidis, 1996; Altman

and Narayana, 1997; Bujaki and Richardson, 1997; LeClere, 2000).

In [his study we examine:

a) whether small companies aze more likely to be distressed than larger ones

b) which size of the firm makes it the most sensitive to insolvency and

c) what is the influence of the economic climate on the number of bankruptcies and firm

size (bankruptcy elasticity).



We will do this for all categories of industry (except administration) on the level of

section (1-digit) as well as division (2-digit) in the Netherlands. The results of the study

show that the firm size (number of employees) have to play a role in the design of an

insolvency model. The influence of the economic climate on the number of bankruptcies

is more important for small firms (10-20 employees) than larger ones.

Database

For our study we used the published statistics by the Netherlands Central Bureau of

Statistics (CBS) over the period 1981-1994. There were no data avavailable prior to

1981. Statistics of (a) failed companies and (b) time series of firms (excluding

administration), classified by size. The size categories were, 0; 1-5; 5-10; 10-20; 20-50;

50-100; 100-200; 200-500; and 500 or more employees. Originally, category `unknown'

has also been observed in the distribution of failed companies over firm size. After

analysing this group, it was decided to categorise them as "failed companies without

employees". The number of companies with more than 100 employees that went

bankrupt was very low. Therefore, all the companies that employ more than 100

employees were classified into one group.

We study the following sections (and their divisions): Mining and Quarrying I

Manufacturing; Construction; Wholesale and retail tradel Repair of motor vehicles,

motorcycles and personal and household goods I HoteLs and restaurants; Transport,

Storage and Communication, and Financial Intermediation (see Table 1). While the time

series (period 1981-1994) are limited, no firm statistical judgements can be made.

Nevertheless, it is possible to recognise some particular tendencies. In the following the



percentage of failed firms will be regarded according to company size. This will be done

at the level of section as well as division.

Number ofcompanies perfirm size category

Having a closer look at statistics published by CBS `Time series ofcompanies (excluding

administration) by activity and size category' (1981-1994), we see that the category of

companies with no-employees occurs most frequently. At the level of section, the

percentage varies from 3801o in Construction to 7301o in the Financial Intermediation.

Table 1 Average (per year) share of firm size category as a percentage of total number of
firms in a section over the period of 1981-1994

Number of em lo ees

Section 0 1-5 5-10 ]0-20 20-50 50-100 2]00 Total
-100010)

Mining and Quarrying I
Manufacturin

42.3 27.2 10.1 7.8 7.0 2.8 2.9 48,191

Construction 38.4 33.6 I1.5 8.4 5.6 1.6 0.9 41,032

Wholesale and retail trade I repair
of motor vehicles, etc. ~~

53.7 34.2 6.3 3.3 l.8 0.4 0.3 219,815

Transport, Storage and
Communication

50.8 27.4 8.4 6.6 4.6 1.4 0.9 22,734

FinancialIntermediation 73.2 18.8 3.6 2.1 1.4 0.5 0.4 117,560
Including Hotels and restaurants

Within divisions (see Appendix 1), the percentage is the lowest (20010) in Manufacture of

food products and beverages I Manufacture of tobacco products, and the highest (87qo) in

Financial Intermediation. Unlike in other division, in Manufacture of food products and

beverages ~ Manufacture of tobacco products one can observe the highest concentration

of companies in categories `1-5' and `5-10' employees, approximately 60010 of all firms in



this division. Generally, it can be stated that as the firm size increases the number of

companies in the category decreases. Manufacture of food products and beverages I

Manufacture of tobacco products and Construction firms are exceptions here. There, the

firm size of `1-5' employees is represented the most strongly. Another exception ís the

Manufacture of Machinery an Equipment n.e.c. division, which appears more frequently

in the `20-50' firm size category than in the `5-10' and `10-20' employees categories.

Percentage of bankruptcies infirm size categories

The number of bankruptcies a year is represented as a percentage of the number of

companies, at the level of section (1-digit) respectively division (2-digit). Referring to

this, from now on the term bankruptcy figure will be used. The average bankruptcy

figures per section and per firm size category over the sample period are presented in

Table 2. For figures relevant for divisions, see Appendix 2.

Table 2 Average bankruptcy figure by firm size over the period of 1981-1994 with
minimum, maximum, and mean values per section

Number of em lo ees Total

Section 0 1-5 5-10 10-20 20-50 50-100 z 100 mean minimum maximum

Mining and Quarrying I
Manufacturin

0.92 1.31 1.74 2.05 2.04 1.89 0.91 1.22 0.82 1.90

Construction 1.13 1.52 1.98 2.28 2.37 1.79 1.13 1.41 0.93 2.60

Wholesale and retail tradel
Repair of motor vehicles,
etc.~~

0.78 0.94 1.17 1.15 1.10 0.81 0.41 0.82 0.53 1.40

Transport, Storage and
Communication

0.73 1.07 1.46 1.19 1.19 0.85 0.52 0.92 0.66 1.28

Financiallntermediation 0.48 0.94 1.10 1.09 1.02 0.53 0.27 0.58 0.42 0.95
Including Hotels and restaurants



Looking at the distribution of bankruptcy figures by firm size, it is noticed that for the

section and division together, the average numbers vary from 0.23 for Insurance and

pension funding, except compulsory social security, to 3.08 for Manufacture n.e.c.~ This

implies a spread from amply 2 to almost 31 failed companies per 1000 fums. Strikingly,

Construction (2-digit), which is traditionally deemed to be a vulnerable division, comes

on the fifth place with 15 failed in 1000 firms. In a decreasing order, it is preceded by

Manufacture n.e.c.; Manufacture of motor vehicles, trailers, and semi-trailers;

Manufacture of other transport equipment; Supporting and auxiliary transport activities,

activities of travel agencies; Manufacture of wearing apparel, dressing and dyeing of fur.

From these figures one can also draw conclusions upon which section I divísion is more

sensitive to bankruptcy than the others.

Section

In every case, the lowest mean bankruptcy figures can be found in the size category `100

or more', or in the no-employees category. The highest averages is found in the size

category `20-50' in the Construction section, followed by `10-20' employees category for

the same section. The mean bankruptcy figures lie above the average for each section in

the firm size categories of `1-5', 5-10', `10-20', and `20-50' employees.

Division

With little exception, also at the level of division the lowest bankruptcy figure can be

found in the firm size category `100 or more' or in the no-employees category. The



highest figure for most of the divisions occurs in the same size groups as for the sections.

Some exceptions here are, for instance, Wholesale trade and commission trade; Retail

trade, except of motor vehicles and motorcycles, repair of personal and household goods;

Supporting and auxiliary transport activities, activities of travel agencies; Financial

Intermediation, except insurance and pension funding; Insurance and pension funding,

except compulsory social security; and Real estate activities. There, ihe highest values

appear in the firm size class of `1-5' workers. The highest bankruptcy figures are most

frequently found in categories `5-10', `10-20', and `20-50' employees. This concerns 21

out of 25 divisions.

Bankruptcy elasticity

The numbers discussed above are averaged over the sample period from 1981 to 1994.

Clearly, they differ over the firm size categories both at the level of section and division.

It also appears that in a certain year, the number of bankruptcies is higher than in other

years. Let's look upon the consequences that the economic climate has on bankruptcy

figures. The impact of economic climate is indicated by bankruptcy elasticity: change of

the percentage of failures per firm size category as a result of 10lo change in the number

of failures in section or division2. If the elasticity equals zero, the economic climate has

no impact on companies' insolvency. If it equals one, then the number of financiàlly

distressed firms moves in accordance with changes in economic climate. When the

elasticity is larger than one, the economic climate has a strengthening impact on the

number of failed and non-failed companies.



Analysis

Within this framework, we must distinguish between, on the one hand, sections of

Mining and Quarrying I Manufacturing and Construction (with divisions) and, on the

other hand, the other sections (with divisions), see Table 1 and Appendix 2. In the latter,

more than a half of the companies have no employees. Their share varies from 43qo to

87qo of the total number of firms. Consequently, fluctuations in this category account for

a substantial part of the deviations. This implies that we need to carefully interpret results

obtained for these sections and divisions. Some care is also necessazy while analysing

`50-100' and `? 100' categories since there the number of companies is limited. One can

moreover observe exceptionally high bankruptcy figures for `Manufacture n.e.c.' in 1983,

namely 5.4 as compared to approximately 3 for other yeazs. For the computed regression-

and respective correlation coefficients for sections and their divisions, see Appendix 3 3.

Results

As we can see, in al] sections the elasticity coefficients for companies without employees

are (much) lower than 1, varying from 0.16 to 0.77. Thus, the economic climate has

rather little impact in this category, and these companies aze not (very) vulnerable to the

state of the economy. Within divisions, in this firm size category only Manufacture of

food products and beverages I Manufacture of tobacco products; Supporting and auxiliary

transport activities; activities of travel agencies and Renting of machinery and equipment

without operator and of personal and household goods, depart from this rule. See

Appendix 3 for information at the level of division and correlation coefficients.



Table 4 Bankruptcy elasticity by firm size per section (period 1983-1994)t~

Number of em lo ees

Section 0 1-5 5-10 10-20 20-50 50-100 ~ 100

Mining and Quarrying I
Manufacturin

0.16 1.02 1.86 2.72 2.51 1.94 0.88

Construction 0.37 1.06 1.62 1.64 1.79 0.74 1.17

Wholesale and retail [rade I Repair
of motor vehicles, etc~t

0.62 1.41 1.52 1.79 1.59 0.42 0.39

Transport, Storage and Commu-
nication

0.75 1.04 1.79 l.35 1.69 1.06 0.86

Financiallntermediation 0.77 1.41 1.58 1.88 1.98 3.26 1.20
" Data for the no-employees category are lacking for years 1981and 1982
Z~ Including Hotels and restaurants

For the `1-5' employees category, we can observe elasticities of generally similar

magnitudes both at the level of sections as well as the accompanying divisions. This

implies that they resemble the changes in economic climate (almost) parallelly.

Manufacturing of wearing apparel, dressing and dyeing of fur (both having bankruptcy

elasticity of 2.24), and Insurance and pension funding, except compulsory social security

(elasticity figure of 24) are the only exceptions here. The other categories most frequently

show elasticities figures around two. These companies are strongly influenced by both

advantageous and disadvantageous changes in the economic climate. Numbers of firms in

`100 or more' category are usually so small that it is difficult to draw conclusions.

Generally, the largest bankruptcy elasticities appear in the firm size category `10-20',

followed by `20-50', `5-10', `50-100', `1-5', `100 or more' and `no-employees' as the

last category. Especially for the `50-100' employees firm size category we must bear in

mind that the correlation coefficient is rather (very) low. This means that deviations from

the trend are relatively large.



Firm size and insolvency models

Earlier research indicated that insolvency models should be established at the level of

division (Wijn, 1988; Platt and Platt, 1991, Bijnen and Wijn, 1993). The results from this

study can be of use for developing an insolvency model at this level, where firm size can

be used as a variable. A similar model can be possibly established for the firm size itself.

Considering the limited number of bankruptcies per division in the Netherlands, such a

model can prove to some extent reliable only for small and middle-size companies. The

upper size limit would then be set at the category of enterprises employing 20-50

employees. For example, in the Manufacture of food products and beverages I

Manufacture of tobacco products, 197 companies belonging to this size category are

active, and the average bankruptcy percentage of 0.9801o refers to 2 cases. On such a

basis, no statistically reliable judgements can be made. This applies to firms belonging to

`100 or more' employee category to an even larger extent.

Conclusions

From the present research one can conclude that, apart from the section and division (see

Bijnen and Wijn, 1993), firm size and economic climate influence the probability of

becoming financially distressed. Small firms (10-20 employees) are more sensitive to the

economic climate than other firms. We have demonstrated this on the basis of bankruptcy

figures as well as its elastícities. Hence, the fum size must be explicitly taken into

account while developing insolvency models.
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ENDNOTES

~~e division 'Manufacture n.e.c.' (not earlier called) is of heterogeneous structure. This is a remainder
category, and it is used since there is insufficient information to be categorise a case into another division.

Z 3his corresponds with a regression ccefficient in ]ineaz regression, with the bankruptcy figure for the
whole sectionldivision as an independent vaziable, and the bankruptcy figure for a given size within
sectionldivision as the dependent one.

' Since the diverse size categories consist parts of a total, by computations of these ccefficients we faced
the problem of part-whole correlation. Especially in cases where one or two divisions prevailed, see e.g.
divisions 6,7, and 8, which concerns the size category of no emplyees, this problem appéared to have
ilnegligible consequences for the magnitude of correlation ccefficients.

" The elasticity of `Manufacture n.e.c' and the 'Financial Intermediaiton' appeared to be strongly
influenced by the corporate failures in 1983. For the period of 1984-1994, the annual elasticities are
resepctively 0.01 and -1.13.



Appendix 1

Average number of firms in firm size categoties per year as a percentage of total number of companies in a àivision in
1981-1994

Number of employees
Division

Total
0 1-5 5-10 10-20 20-50 50-100 ~ 100 - 1000,0

division 20 19.5 42.3 16.8 8.9 6.3 2.7 3.5 7,294
division 22 51.4 20.5 7.4 6.0 7.4 3.6 3.9 1,491
divisiort 23 68.8 18.1 4.9 3.2 2.9 1.4 0.7 2,761
division 25 52.1 27.0 7.6 6.1 5.] 1.5 0.5 6,012
division 27 47.4 26.2 9.9 7.3 5.5 1.8 1.9 7,027
division 32 39.5 22.7 10.0 10.3 10.4 3.7 3.3 1,757
division 34 40.7 27.4 10.4 8.9 7.7 2.8 2.0 7,301
division 35 29.6 21.4 11.4 12.4 14.2 6.1 4.8 3,482
division 36 48.1 22.0 7.6 7.0 7.0 3.4 4.8 2,071
division 37 42.9 26.3 8.6 8.1 7.7 3.0 3.4 2,296
division 39 72.0 16.9 4.2 2.9 2.4 0.7 0.9 2,087

dívision 51 39.5 32.4 11.2 8.4 5.7 1.7 0.9 31,634
division 52 34.4 37.3 12.3 8.3 5.5 1.5 0.8 9,482

division 6J~~ 56.6 26.2 7.4 4.9 3.3 0.9 0.5 64,697
division 65~~ 53.3 37.1 5.7 2.5 1.0 0.2 0.2 101,950
division 67 52.0 39.7 5.0 2.0 0.9 0.2 0.2 38,669
division 68 44.4 36.6 9.6 5.8 2.9 0.5 0.2 14,500

division 72 44.2 28.4 10.7 8.6 5.8 1.6 0.7 12,476
divisian 74 69.8 26.1 1.9 1.0 0.8 0.2 0.2 4,888
division 76 43.4 31.6 9.8 6.7 5.3 2.1 1.2 3,846

division 81 87.2 7.7 1.5 1.4 1.4 0.5 0.3 22,298
division 82 73.0 20.8 3.0 1.2 0.8 0.4 0.7 11,831
divrsion 83 79.9 15.8 1.8 1.1 0.9 0.3 0.1 27,356
division 84 63.3 24.8 5.6 3.1 1.8 0.6 0.7 53,112
division 85 73.8 19.1 3.5 2.1 0.9 0.3 0.3 2,966

tl Divisions 61, 62, 63, and 64 combined (CBS)
~1 Divisions 65 and 66 combined (CBS)

Standard Industrial Classification CBS 1974 (NACE)



Appendix 2

Average bankruptcy figures in firm size categories within the period of 1981-1994
with minimum, maximum and mean values r division

Number of employees Total

Division
0 I-5 5-10 10-20 20-50 50-100 2100 mean minimum maximum

division 20 1.20 0.50 0.74 1.18 1.30 0.98 0.31 0.78 0.60 1.I8
division 22 0.75 1.32 2.30 2.61 2.17 2.49 3.02 1.30 0.64 2.00
division 23 0.94 2.13 3.25 5.16 5.13 3.37 1.49 1.52 1.03 2.21
division 25 0.79 1.82 2.79 2.92 3.29 2.91 2.07 1.34 0.73 2.33
division 27 1.19 i.58 1.62 1.41 ].33 1.30 0.64 ].27 0.66 1.92
division 32 0.75 1.35 ].65 1.92 1.54 1.53 0.70 1.11 0.45 2.15
division 34 0.99 1.60 2.38 2.37 2.69 2.58 1.50 1.44 0.67 2.73
division 35 1.07 1.33 1.51 1.88 1.81 1.78 0.88 1.29 0.51 2.15
division 36 0.70 1.90 2.30 2.73 1.59 1.55 0.70 1.32 0.64 2.45
division 37 1.07 1.64 2.97 2.87 2.51 3.01 2.21 1.65 I.00 3.04
division 39 1.32 6.20 8.52 12.93 12.87 25.0] 8.42 3.08 2.37 5.44

division Sl 1.21 1.69 2.11 2.40 2.40 1.68 1.1 1 1.50 1.07 2.67
dívision 52 0.81 1.02 1.60 1.86 2.24 2.12 1.23 1.07 0.44 2.37

division 61~~ 0.84 1.67 1.65 1.42 1.17 0.82 0.42 1.09 0.80 1.68
division 632j 0.65 0.72 0.78 0.78 0.88 0.79 0.48 0.64 0.40 ].12
division 67 1.12 0.82 I.44 1.25 1.41 0.44 0.24 0.96 0.52 1.92
division 68 0.41 0.62 0.99 1.17 0.99 1.10 0.00 0.55 0.24 1.17

division 72 0.69 0.93 1.43 1.24 1.26 0.77 0.32 0.90 0.57 1.56
division 74 0.39 0.59 1.52 0.73 0.51 0.64 0.00 0.44 0.10 1.32
division 76 1.58 1.98 1.71 1.11 0.69 0.71 0.18 1.55 1.06 2.09

division 81 0.61 2.58 2.08 1.70 1.15 0.55 0.21 0.75 0.45 1.14
division 82 0.19 0.40 0.31 0.39 0.06 0.00 0.09 0.23 0.11 0.46
division 83 0.41 0.88 0.79 0.69 0.22 0.21 0.23 0.45 0.15 0.94
division 84 0.52 0.90 1.16 1.20 1.38 0.69 0.34 0.65 0.50 1.03
division 85 0.66 1.09 1.38 0.97 1.37 0.00 0.00 0.75 0.54 1.1 1

I1 Divisions 61, 62, 63, and 64 combined (CBS)
2~ Divisions 65 and 66 combined (CBS)

Standard Industrial Classification CBS 1974 (NACE)



Appendix 3

Bankru tc elasticit in firm size cate or er section and division (in the eàod of 198 91394

~~
Number of employees

SBI

0 1-5 5-10 10-20 20-50 50 100 2 l00
section 2 0.16 (0.40) 1.02 ( 0.87) 1.86 (0.91) 2.72 (0.97) 2.51 (0.99) 1.94 (0.72) 0.88 (0.66)
division 20 2.85 (0.74) 0.41 (0.51) 0.98 (0.51) 2.29 (0.68) -1.44 ( -0.39) -0.42 ( -0.07)' 0.09 (0.02)'
division 22 0.56 (0.62) 0.66 ( 0.44) 2.06 (0.58j 3.36 (0.63j ' 2.37 (0.65)' 0.07 (-0.02)" 0.18 (0.03)"
division 23 0.40 (0.56) 2.24 ( 0.84) 2.23 (0.51j 4.91 (0.57)" 2.75 (0.39j' -2.78 (-0.36j ' 0.00 ( 0.00)"
division 25 0.22 (0.50) 1.32 ( 0.93) 2.03 (0.88) 2.83 (0.93) 2.67 (0.94) 1.85 ( 0.60)" 4.10 ( 0.63)"
divisian 27 0.35 (0.60) 1.14 ( 0.72) 2.14 (0.89) 2.34 ( 0.90) 1.88 (0.75) 2.78 (0.62)' 1.18 (0.58)'
division 32 0.34 (0.44) 0.97 (0.72) 1.59 (0.68j 3.11 (0.88)' 1.31 (0.83j 1.52 ( 0.37)" 0.03 (0.02)"
division 34 0.14 (0.35) 1.05 ( 0.92) 1.89 (0.85) 1.77 ( 0.86) 2.85 (0.95) 2.13 ( 0.68j 1.09 (0.54j
division 35 0.34 (0.65) 0.86 (0.71) 0.65 (0.50) 2.21 ( 0.91) 1.79 (0.94) 1.87 (0.73)' O.14 (O.l3j
division 36 0.44 (0.71) 0.35 ( 0.29) 2.13 (0.73j 2.78 (0.79j 3.11 (0.87)' 3.63 (0.73)" 0.46 (0.37j '
division 37 0.08 (0.10) 0.83 ( 0.76) 2.60 (0.84)' 2.80 (0.88j 1.96 (0.62j 1.81 ( 0.45)" 0.95 ( 0.14j '
division 39 0.11 (0.30) 4.70 (0.87)s~ 1.94 (0.54j ' S.65 (0.79j ' 3.10 (0.59j ' S.04 (0.25)" -1.41 (-0.21j '

secrion S 0.37 (0.59) L06 ( 0.94) 1.62 (0.96) 1.64 ( 0.94) 1.79 (0.94) 0.74 ( 0.54) 1.17 (0.71)
division SI 0.33 (0.56) 1.12 ( 0.95) 1.51 (0.94) 1.60 (0.91) 1.90 (0.94) 0.88 ( 0.65) 0.96 (0.63)
division 52 0.47 (0.70) 0.91 ( 0.91) 1.86 (0.95) 1.72 ( 0.94) 1.42 (0.74) 0.75 ( 0.25j 1.81 ( 0.62)"

section 6 0.62 (0.97) 1.41 ( 0.98) 1.52 (0.98) 1.79 ( 0.98) 1.59 (0.93) 0.42 ( 0.38) 0.39 (0.39)
division 6131 0.49 (0.92) 1.69 ( 0.97) 1.57 (0.94) 1.68 ( 0.93) 1.35 (0.90) 0.11 ( 0.13) 0.28 (0.19)
division 65'~ 0.56 (0.91) 1.46 ( 0.98) 1.53 (0.96) 2.13 ( 0.93) 2.11 (0.89) 1.66 ( 0.53)' 1.11 (0.40j
division 67 0.82 (0.96) 1.12 ( 0.99) 1.68 (0.95) 1.26 ( 0.92) 1.29 (0.88) -0.23 ( -0.25)" -0.OS (-0.11j '
division 68 0.50 (0.93j 1.02 ( 0.92) 1.44 (0.89) 2.58 (0.88) 2.84 (0.87) . (.)" . (.)"

section 7 0.75 (0.84) 1.04 ( 0.84) 1.79 (0.80) 1.35 ( 0.76) 1.69 (0.67) 1.06 (0.36) 0.86 ( 0.32)'
division 72 0.94 (0.87) 0.86 ( 0.78) 1.26 (0.78) 1.22 (0.80) 1.39 (0.63) 0.60 ( 0.29)' 1.51 (0.82)"
dívision 74 0.91 (0.99) 1.04 ( 0.93) 2.96 (0.75)" 0.82 ( 0.29)" 1.56 (0.57j ' . (.)" . (.)"
division 76 1.08 (0.69) 0.77 ( 0.67) 1.70 (0.64) 0.70 ( 0.39j 0.86 (0.43)' 1.93 ( 0.39)" -0.54 (-0.22) '

section 8 0.77 (0.98) 1.41 ( 0.84) 1.58 (0.69) 1.88 ( 0.64) 1.98 (0.47) 3.26 (0.83) 1.20 (0.63)
division 8! 0.81 (0.91) 2.83 ( 0.44)5~ 2.94 (0.47) 3.23 ( 0.46)' 3.26 (0.46)' 2.74 (0.51 j ' ] .28 ( 0.60) '
division 82 0.72 (0.94) 2.00 ( 0.87) 1.06 (0.54) 2.54 ( 0.57)' 0.45 (0.20)" . (.)" . (.)"
division 83 0.89 (I.00) 1.57 ( 0.97) 0.74 (0.40) 1.23 ( 0.79) 0.72 (O.SOj 0.04 ( 0.03)" -0.81 (-0.21j '
division 84 0.79 (0.93) 1.04 ( 0.81) 1.25 (0.48) 1.96 (0.55) 2.34 (0.42) 3.57 ( 0.69) 1.30 (0.57)
division 8S I.OI (0.87) 1.10 ( 0.42) 0.45 (0.12)" -2.00 ( -0.24j ' 6.02 (O.SSj ' . (.)" . (.)"

11 Data on companies in the category of no employees are missing for 1981 and 1982
Zl SBI - Standard Industrial Classification CBS 1974 (NACE)
'1 Divisions 61, 62, 63, and 64 combined (CBS)
41 Divisions 65 and 66 combined (CBS)
51 outlier in 1983 -
(...) correlation coefficients
. bankruptcy elasticity not calculable
' average number of companies ~ 300
~~ average number of companies c 100
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IN 2000 REEDS VERSCHENEN

786 Abe de Jong, Victor Macrae en Theo Nijman
Derivatengebruik van Nederlandse Niet-Financiële Bedrijven
Communicated by Prof.dr. P.W. Moerland

787 Prof.dr. J. Bouwens en Dr. L.A.G.M. van Lent
De valse profeet: het EVAngelie volgens Stern Stewart 8 Co.
Communicated by Dr. M. Wijn

788 Peter Borm, René van den Brink, Marco Slikker
An Iterative Procedure for Evaluating Digraph Competitions
Communicated by Prof.dr. S.H. Tijs

789 René Peeters
The maximum edge biclique problem is NP-complete
Communicated by Dr.ir. W.H. Haemers

790 E.R. van Dam and D. Fond-Der-Flaass
Codes, graphs, and schemes from nonlinear functions
Communicated by Dr.ir. W.H. Haemers

791 Laurence van Lent
Financiële analyse voor de ondernemingswaardering
Communicated by Dr. M.F.C.M. Wijn

792 A.J.W. van de Gevel
From Confrontation to Coopetition in the Globalized Semiconductor Industry
Communicated by Prof.dr. Th. van de Klundert

793 Edwin R. van Dam and Willem H. Haemers
Spectral characterizations of some distance-regular graphs
Communicated by Prof.dr. S.H. Tijs

794 Willem H. Haemers and Edward Spence
The Pseudo-Geometric Graphs for Generalised Quadrangles of Order (3,t)
Communicated by Prof.dr. S.H. Tijs

795 Mark Voorneveld
A Generalization of the Banach Contraction Principle
Communicated by Prof.dr. S.H. Tijs

796 Nicole van Beeck
A New Method for Local Energy Planning in Developing Countries
Communicated by Dr.ing. W. van Groenendaal
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