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Judit Sagi (Hungary), Nick Chandler (Hungary), Csaba Lentner (Hungary)

FAMILY BUSINESSES AND
PREDICTABILITY OF FINANCIAL
STRENGTH: A HUNGARIAN
STUDY

Abstract

The aim of this study is to examine how bankruptcy prediction models forecast finan-
cial strength for family businesses. Three predictive tests are used to study financial
strength for three consecutive years (2016, 2017 and 2018) for a sample of 462,200
active Hungarian companies using the Amadeus database and expert data. Complex
statistical model tests for credit assessment (bankruptcy predictions) are performed
by size and ownership of the companies. It is found that the revised Altman model
is impeded by a superfluous high weighting on net working capital; therefore, IN05
Quick Test predicted better chances for businesses in generating cash flows in a small
emerging economy. By re-formulating the Bankruptcy Index of Karas and Reznakova
and refining its coefficients, the modified Bankruptcy Index is more robust for pre-
dicting the financial health of family businesses on a cash flow basis. The test results
of this modified Bankruptcy Index confirm the relative advance of family businesses
in creating added value for owners. Practical implications arise from a management
perspective: family businesses work better with predictability of survival in accordance
with the model; therefore, their ability to adapt to financial constraints caused by crises
is also more promising.

Keywords capital structure, bankruptcy, predictive tests, financial
sustainability, revised Altman Z-score
JEL Classification C53,G32

INTRODUCTION

Family businesses — their entrepreneurial values, personal leadership,
and the name of the family with the intent of succession - are more
oriented towards financial sustainability than non-family businesses.
Those family business owners, who have sufficient management skills
and know-how (as entrepreneurs) and also possess high creativity and
innovation (as owner-managers), are likely to have a greater chance of
survival and success (Chandler & Sagi, 2018).

Family businesses struggle to survive in turbulent economic times,
and thus bankruptcy prediction becomes increasingly important
(Sagi & Nikulin, 2017; Shkolnyk, Pisula, Loboda, & Nebaba, 2019). The
bankruptcy of a family business does not only mean the end of the
company’s activity, but also the end of a family legacy, not to mention
the knock-on effect for company stakeholders. The far-reaching effects
of bankruptcy, if occurring on a large scale, can affect communities
and even society as a whole, and can have far reaching constraints on
governing bodies as well (Lentner & Kolozsi, 2019). The family busi-
ness setup in Hungary and its development since the last decade of the
previous (socialist) political regime, and mainly from the beginning of
the regime change, attach great importance to this study. Family busi-
nesses have constantly been highlighted by Hungarian governmental
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policies as seeds of the market economy, promoting growth, not only generating substantial income
for families, but also creating workplaces for others (Lentner, 2020). This study examines the financial
perspectives and operational riskiness of family businesses by evaluating recent financial data and pre-

dicting their survival.

Predictive models have been developed as attempts to minimize losses or prevent bankruptcy as quickly
as possible (Wu, Gaunt, & Gray, 2010). In this study, three such models are compared: the revised
Altman Z-score; the IN05 Quick Test; and a new Bankruptcy Index. Quantitative data based on past and
present financial data of Hungarian companies, alongside qualitative information about their size and

ownership, have been compiled in the analysis.

1. LITERATURE REVIEW

Although many small businesses fail in the early
years, this does not always apply to small busi-
nesses. Amann and Jaussaud (2012) investigat-
ed both non-family and family firms and found
that, during an economic downturn, family busi-
nesses were more resilient both during and after
an economic crisis when compared to non-fami-
ly businesses. Moreover, they resist the downturn
better, recover faster, and continue this trend of
higher performance afterwards. Many studies on
bankruptcies or failure in family businesses tend
to focus on this resilience and reasons for surviv-
al, rather than question the likelihood of failure
or financial health. As such, no empirical studies
were found regarding the predicting bankrupt-
cy in family businesses. Therefore, the following
sub-section gives an overview of empirical stud-
ies that have compared predictive models, but not
necessarily for family businesses.

1.1. Empirical studies
on predictive modeling

Given an applicable combination of accounting
ratios, bankruptcy indices can be built to pre-
dict whether a company generates added val-
ue to its owners in the long run, losing the in-
vested capital, or stays in an unpredictable grey
zone (Beaver, 1966; Edmister, 1972; Blum, 1974;
Ohlson, 1980). These models are run with an ap-
proximate of 95-99 per cent of certainty (how-
ever, these model certainties are changing with
time, see Altman, 2000).

The Altman Z-score tests a company’s cred-

it-strength, and this in turn indicates the likeli-
hood of bankruptcy. It is based on five financial ra-
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tios (using the F-test), which are calculated using
the data from a company’s annual report. These
five ratios provide data on profitability, leverage,
liquidity, solvency and activity, which in turn can
serve as indicators of potential bankruptcy with
the use of a discriminate analysis. This study will
use the revised model, which will be elaborated
further in the Methodology section, along with
the formulae for each model. Altman (1968) orig-
inally tested 33 bankrupt enterprises and 33 fi-
nancially healthy enterprises, with a resulting 95%
accuracy. The Altman Z-Score model has been
tested in many studies (e.g., Wang & Campbell et
al., 2010). For this study, however, the model will
be tested on an unprecedentedly larger scale (i.e.
on the total of registered companies of a country),
due to accessibility to a larger database.

The INO5 model was based on data collected from
1,526 industrial companies in the Czech Republic
for the year 2004 and is interpreted as a combi-
nation of predicting bankruptcy and solvency,
through criteria that determine the value that a
company creates for its owners. This model will
also be tested on the country-wide sample, assum-
ing that the financial strength might have different
patterns in accordance with the nature of compa-
ny owners.

H. Platt and M. Platt (1990) focus on the supple-
mental testing of any kind of bankruptcy indica-
tors. Karas et al. (2013), after examining the poten-
tial use of the Altman Model in the Czech Republic,
made a suggestion for an alternative Bankruptcy
Index (Karas & Reznakova, 2014). The model was
later tested by Karas and Reznakova (2015) on
a larger sample (58,244 companies), who found
lower accuracy than before. This model was modi-
fied in accordance with the experts’ database of
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family businesses (the details can be found in the
Methodology section), by taking into consider-
ation low capitalization of Hungarian companies.
The companies within the scope of this investiga-
tion have come traditionally from years with weak
capital accumulation, high reliance on bank loans
(mostly of foreign denominations), and the lack of
expertise in financial planning.

Many studies on bankruptcies or failures in fam-
ily businesses tend to focus on this resilience and
reasons for survival, rather than question the like-
lihood of failure. As such, no empirical studies
were found on predicting bankruptcy in family
businesses. Baixauli and Médica-Milo (2010) ex-
amine how unhealthy SMEs may affect predictive
bankruptcy modeling by creating a predictive bias,
which eschews predictions. Beaver et al. (2005) al-
so question the accuracy of predictive models but
from the point of view of the financial statement
data used for predictions. They found that predic-
tive power varied little over a forty-year period,
despite changes in financial reporting that could
have influenced predictability.

Gu (2002) applied a multiple discriminant analysis
to examine US restaurants. The method proved to
have the 92 percent accuracy in classifying firms
into bankrupt and non-bankrupt categories, with
an 89 percent cross-validation accuracy rate and
80 percent ex-post classification. Kwansa and Parsa
(1990) analyzed the events leading up to bankrupt-
cy as a means of considering the predictive power
of models. The study identified certain factors that
specific to bankrupt firms: net losses, management
turnover, loan default, credit accommodation, roy-
alty default, decline in unit sales, and renegotia-
tion of franchise contract. Thanh Tung and Phung
(2019) evaluated other factors — both financial and
non-financial - to consider how they would affect
bankruptcy risk. The method employed a binary
logistic regression; however, this study involved a
rather limited dataset. Cho et al. (2010) used a dif-
ferent method to predict bankruptcies: a neural
network learning approach. After testing, findings
indicated only a slight increase in prediction accu-
racy compared to other methods.

Grice and Dugan (2001) considered how accura-

cy may alter based on varying the time periods
used for models and found that accuracy declined.
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Fang-Mei and Yi-Chung (2010) suggest including
other methodologies, i.e. logit, quadratic interval
logit, neural and fuzzy neural networks for inves-
tigations, with the purpose of advising the compa-
ny’s management to introduce actions to prevent
a potential bankruptcy. In relation to the latter of
these three methodologies, Kozlovskyi, Butyrskyi,
Poliakov, Bobkova, Lavrov, and Ivanyuta (2019)
employed a fuzzy sets method to predict the like-
lihood of bankruptcy of Ukrainian enterprises,
but for large capital-market oriented companies,
which report in accordance with the International
Financial Reporting Standards.

In summary, there is a lack of research on the pre-
dictive modeling of bankruptcies and financial
health in family businesses, especially when the
focus is on the type of ownership. Existing stud-
ies can be grouped into three areas that relate to
the predictive power of models for bankruptcies
(Beaver, 1966). Firstly, some studies examine the
data used for the modeling, such as the events cho-
sen as criteria for bankruptcy or the financial da-
ta for which requirements change over time. The
second group examines accuracy issues based on
the choice of model, and considers new or better
methods for predictive capability. The scope of
this study falls within the second group of stud-
ies. The third is the statistic method used for esti-
mation, including the applicability tests for small
samples (e.g., Kim, 2011; Lukason & Kasper, 2017;
Gavurova, Packova, Misankova, & Smrcka, 2017).

2. AIMS

The aim of the paper is to test on a robust sam-
ple whether family businesses work better than
non-family businesses, when survival prospects
(predictions for bankruptcy) are modelled, and to
consider the accuracy of these models.

3. DATA AND METHODS
3.1. Operational definitions
and assumptions

This study examines the predictive models for
bankruptcy, and the precursor to this that finan-
cial health is a function of a company’s credibility
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and financial added value to shareholders (Korom
& Sagi, 2005). The study assumes that declining
financial health is an indicator of bankruptcy, all
other things being equal. It is also assumed that
growth and decline are linear processes that can
thus be predicting based upon selected financial
data used in company reports.

The research question relates to the behavior of
family businesses. Their defining characteristics
involve three key elements. Firstly, decision-mak-
ing rights, on the whole, are held by either the
founders, a buyer of share capital in the family
business, or owned by family relatives that consti-
tute direct heirs. Secondly, at least one family rep-
resentative is formally involved in the governance
of the firm. Thirdly, for limited companies, the
founder, or family relatives, own 25 per cent of the
decision-making rights.

The variable of company size hasalso been included
in tests. SMEs have been defined by the European
Commission as: less than 250 persons employed, a
maximum annual turnover of EUR 50 million, or
a balance sheet total of no more than EUR 43 mil-
lion'; whereas large companies are in excess of
these limits. According to this sample, within
SMEs, the small-size enterprises dominate among
Hungarian enterprises, by 89.9 per cent out of the
total. For family businesses, the ratio of small en-
terprises stands at 92.1 per cent. These facts under-
line the importance of measuring the bankruptcy
risks for family businesses, considering that the
living conditions of families are at stake. These
criteria will be used for the sample and will be de-
tailed further in the following section.

3.2. Methodology

Statistical models can be used to derive a selection
and weighting of creditworthiness factors, and,
thus, optimize accuracy when categorizing com-
panies into solvent or insolvent. In the linear mul-
tiple discriminant analysis, the use of a weighted
linear combination of indicators ensures that sol-
vency cases are optimally classified, based the dis-
criminant score D :

Problems and Perspectives in Management, Volume 18, Issue 2, 2020

In the above equation, 7n refers to the number of
financial indicators included in the bankruptcy
prediction model, K, refers to the specific indi-
cator value, and a stands for each indicator’s co-
efficient within the bankruptcy prediction model.

As with discriminant analysis, regression models
model the dependence of a binary variable on oth-
er independent variables. When this general defi-
nition is applied to bankruptcy prediction mod-
els, certain creditworthiness characteristics (in-
dependent variables) can be used to classify bor-
rowers as solvent or insolvent (a dependent binary
variable). The combination of nonlinear model
functions and the maximum likelihood method
results in the potential for regression models to
calculate membership probabilities. In this way,
default probabilities can be directly ascertained
(OeNB, 2004).

When selecting the bankruptcy risk models, the
aim was to consider only those which can be ap-
plied to family businesses and do not make restric-
tions concerning publicly quoted shares or the
availability of market capitalization (see, for ex-
ample, Scott, 1981; and Wu et al., 2010). According
to the applicability of bankruptcy models to com-
panies operating in smaller EU countries in latest
years of the crisis, the highest relevance was found
for the Altman Z-score and the IN05 Quick Test
(see Bohdalova & Klempaiova, 2017; Dolejsova,
2015). This section details the method of using the
models, or, in some cases, adapted for this study
along with further information on the data sample.

3.2.1. Altman Z-score model

Altman pioneered the use of the multifactor dis-
criminant analysis to predict corporate bankrupt-
cy (Altman, 1968). In the revised model (adjust-
ed to companies with all types of ownership; see
Altman et al., 1977), the Altman Z-score (multiple
discriminant function) is a linear combination of
the following five financial ratios:

Z =0.717-WC/TA+0.847- RE/TA +

3.107- EBIT/TA+0.42-E/D + @
D=a,+a,-K +a,-K,+...+a,-K,. ¢)) 0.998-S/T4,
1 http://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-statistics/sme
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where WC/TA is the ratio of net working capi-
tal to total assets, RE / TA is the ratio of retained
earnings to total assets, EBIT / TA is the ratio of
earnings before interest and taxes to total assets,
E/ D is the ratio of the accounting value of equity
to total liabilities, and S / TA is the ratio of sales to
total assets.

In the model interpretation, companies with the
Altman Z-score less than 1.23 are in danger of
bankruptcy, while those above 2.9 are assumed to
be financially healthy. The interval of 1.23 and 2.9
is considered a grey area concerning the compa-
ny’s financial soundness and survival.

3.2.2. INo5 Quick Test

The INO5 model, on the other hand, can be
written in the following form (Neumaier &
Neumaierova, 2005):

IN05=0.13-TA/TL+0.04- EBIT/I +
+3.97- EBIT/TA+0.21-OR/TA +
+0.09-CA4/CL,

©)

where TA/ TL is the ratio of total assets to total
liabilities, EBIT / I is the ratio of earnings before
interest and taxes to interest, EBIT / TA is the ra-
tio of earnings before interest and taxes to total as-
sets, OR/TA is the ratio of operating revenue to
total assets, and CA/ CL is the ratio of current as-
sets to current liabilities.

For INO5 Quick Test values < 0.9, the company
does not create value for its owners or may even
destroy value, for INO5 values > 1.6, the company
creates new value for its owners, and for values
falling within a range of 1.6 > INO05 > 0.9, the re-
sults are inconclusive (a grey area).

The INO5 model has been designed for companies
operating in one of the Central European coun-
tries, which is more relevant in the rather similar
context of business environment of Hungarian
companies.

3.2.3. Modified Bankruptcy Index
To examine Hungarian companies, the Bankruptcy

Index of Karas and Reznakova (2015) was modified
by substituting the element of the value of total as-
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sets in the formula to an asset-based solvency ratio
(as the latter is more applicable according to, for
example, Thornhill and Amit, 2003). Also, the co-
efficients for the indicators were refined through a
blend of linear discriminant analysis and Box-Cox
transformation of variables (see Zmijewski, 1984).
The modified Bankruptcy Index is as follows:

BI =1.1120-(X1 +1

)70.35627

+13.5500-(X2+1.12 @)

)0.02941

)72.97955

+1.8410-( X,

5

where X, is the total assets turnover ratio (ratio
of sales to total assets), X, is the ratio of quick
assets (current assets minus inventories) to sales,
and X, is the invert of the asset-based solvency
ratio (total assets to total liabilities).

A company is evaluated as of high risk of bank-
ruptcy if the index is lower than 7, in grey zone
from 7 to 9, otherwise it is evaluated as of low risk
of bankruptcy.

3.3. Data source

Data from Amadeus (Analyse Major Databases
from European Sources) has been utilized in this
study. The database allows its users to specify for-
mulas for a given set of variables, and then run
tests accordingly. Hungarian companies’ data be-
tween 2016 and 2018 was examined. Out of the
total 462,200 active companies at the end of 2018,
there were 339,305 ones with family ownership (in
comparison to 122,895 other companies). To select
family owned companies, expert additional data
from the Hungarian Chamber of Auditors was
used. The employed descriptive variables were:
company owners (family or non-family), and the
category of each company by size.

Following the working definition of family
businesses referred to earlier in this paper, the
European Commission criteria were examined for
each business. Only companies that met these cri-
teria were marked and selected for analysis. The
categories of companies by size were:

o Very large (Operating revenue more than or

equal to 100 million EUR; Total assets more
than 200 million EUR; Employees more than

http://dx.doi.org/10.21511/ppm.18(2).2020.39
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or equal to 1,000 listed) and large companies
(Operating revenue more than or equal to 10
million EUR; Total assets more than or equal
to 20 million EUR; Employees more than or
equal to 150);

Medium-sized companies (Operating revenue
more than or equal to 1 million EUR; Total
assets more than or equal to 2 million EUR;
Employees more than or equal to 15; and they
are not very large or large); and

Small companies (those not included in any
other category).

Keasey and Watson (1991) outlined the impor-
tance of appropriateness of sample selection meth-
ods, therefore, the companies were examined by
their ownership and size for all three models.

4. RESULTS

Three models that are tested will be listed here
consecutively. For each model, the total data sam-

ple is presented first, followed by the scores for
family-owned and other companies grouped ac-
cording to size. Tables 1 and 2 show the bankrupt-
cy test results for Altman Z-scores.

In case of the INO5 model, three out of the five
elements of the index refer directly to earnings
generating capability of the companies. The over-
all results are also more positive for family busi-
nesses than non-family businesses in case of this
test (Tables 3 and 4), especially for small and me-
dium-sized companies.

The last sets of Tables 5 and 6 are based on the
third model, the modified Bankruptcy Index.
This index was developed to demonstrate the
added value (in terms of operating cash flow)
relative to the assets invested to the company.
According to the tests, the distribution of the
overall Hungarian companies by size is quite
similar to the ones of the Altman Z and the INO05,
except that the middle range (the grey zone) was
narrowed to enhance the model predictability. In
case of ownership differentiation, family busi-
nesses work better than average.

Table 1. Altman Z-scores of the total of active Hungarian companies grouped by size

Source: Own tests based on company data from Amadeus.

Altman Z-score (%)
Category of companies " T T
Less than 123.00% : From 123.00% to 290.00% : More than 290.00% : All
Reference year: 2018
Very large companies 343 0.1% 212 S 00% 183 00%
Large,&ompar{ies . o EEPFu e
I\/Iedit'J‘m—sizedHcompaHies 26% 1
Small Hcompan'i‘es H 213% 95 980
Al 236977 112379 | 243% 112844 462200 | 100.0%
Reference year: 2017
Very large companies 334 01% 237 S 01% 167  00% | 738 | 02%
Large companies 1938 . o04% . 153 . 03% . 1391 = 03% . 4852 . 10%
Medium-sized companies . 14684 . 32% . 12454 . 27% . 14025 . 30% & 41163 . 89%
Small companies 227066 . 491% | 97356 . 211% . 91025 . 197% . 415447 . 89.9%
Al 244022 | 528% | 111570 . 241% 106608 | 231% 462200 | 1000%
Reference year: 2016
Very large companies 334 0.1% 243 ; 0.1% 161 : i 738 0.2%
Large companies 2012 04% | 1507 | 03% 1273 | 03% 4852 | 10%
Medium sized companies 16452 | 36% & 11696 .  25% | 13015 . 2.8% & 41163 | 89%
Smallcompanies | 232467 | 503% . 92219 | 200% 90761 | 196% 415447 = 899%
Al 251325 | 544% | 105665  229% | 105210 = 22.8% . 462200 . 1000%

Note: Figures refer to the number of companies and their shares in the total.

http://dx.doi.org/10.21511/ppm.18(2).2020.39
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Table 2. Altman Z-scores of the total of active Hungarian companies grouped by size and
differentiated by ownership

Source: Own tests based on company data from Amadeus.

Altman Z-score (%)

Category of companies 9 :
Less than 123.00% Frorr;glg;g;A to “;;ro‘?(:g;,n All
FAMILY BUSINESSES
Reference year: 2018
Very large companies C70 : 22 © o 00% 21 i o00% 113
Large companies | 410 443 01% 559 02% 1412
ml.\;l‘('e”(‘jium—sized c&%panies 5038 8584 2.5% 11609 . 3.4% . 25 23i B

135669

88133 26.0% 88747

312549

97182 | 28.6% . 100936 | 29.7% : 339305

All . 141187

Reference year: 2017

Very large companies 65 34 : 0.0% ; 14 113 ; 0.0%
Large companies 36 152 01% = s 142 0 oa%
Medium-sized companies | 5778 8 802 26% 10651 s 4%
small companies a7 87053 257% 83719  247% | 312549 92.1%
- 148056 96341 | 284% 94908 . 28.0% = 339305 . 100.0%
Reference year: 2016
Very large companies e 00% | 37 Co00% ¢ 14 113 0.0%
Large companies g0 469 01% 163 ;2 04%
Medium-sized companies 6964 8 395 25% 9872 25231 7%
small companies 146216 82 464 203% 83869 312549 | 921%
- 153722 91365 | 269% 94218 | 278% 339305 . 100.0%
NON-FAMILY BUSINESSES
Reference year: 2018
Very large companies I YE A 190 ¢ 02% 162 625 0.5%
Large companie;m T 1506 1031 03% 903 ....... 3 440 T 1 O% .....
‘Medium-sized companies | 8705 3617 11% 3610 . 11% 1503 47%
Small companies 85306 10359 31% 7233 102898 | 303%
Al 95790 15197 45% 11908 122895 | 362%
Reference year: 2017
Very large companies 269 ; 0.2% 203 ; 0.2% ; 153 625 ; 0.5%
Large companies 1 o 03% 867 3440 10%
Medium-sized companies 8906 3652 11% 3374 15932 | 47%
small companies 85289 10303 30% 7306 = 22% | 102898 = 303%
N 95 966 15220 45% | 11700 = 34% 122895 = 36.2%

Reference year: 2016

Very large companies : 0.2% 206 : 0.2% : : . 625
Large companies : 0.3% . {3440
Medium-sized companies 1.0% . . 15932

2.9% 102 898

97 603 42% ©32% 122895

Note: Figures refer to the number of companies and their shares in the total.
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Table 3. INO5 values of the total of active Hungarian companies grouped by size

Source: Own tests based on company data from Amadeus.

Category of companies T INO> :(%) T
Less than 90.00% : From 90.00% to 160.00% : More than 160.00% All
Reference year: 2018
Very large companies o L 0.0% 280 © 01% 738 0.2%
Large companies . 1065 i 0.2% 2312 ¢ 0.5% 4852 1.0%
Medium-sized companies 9974 2.2% 7227 1.6% 23962 5.2% 41163 8.9%
s s wad | om doen | aan | aisesssen
All 194 077 42.0% 50898 11.0% 217 225 47.0% 462 200 100.0%
Reference year: 2017
Very large companies 269 01% & 187 L 0.0% 282 ¢ 01%
Large companies 1497 0.3% 1117 0.2% 2238 0.5%
Medium-sized companies 22771 4.9%
Small companies 182176 © 39.4% .
All 207 467 44.9% 462 200 100.0%
Very large companies 272 ¢ 01% ¢ 190 L 0.0% 276 ¢ 01%
Large companies 1702 1116 0.2% 2034 0.4%
Vedum-sued companies | 12478 s im T oseask .
Small companies 199 409 42 130 9.1% 173908 37.6% 415 447 89.9%
All 213861 .g 51 139 111% 197 200'“ 42.7% e 462 200 ......... 1000% ......

Note: Figures refer to the number of companies, and their shares in the total.

Table 4. INO5 values of the total of active Hungarian companies grouped by size and differentiated by

ownership

Source: Own tests based on company data from Amadeus.

INO5 (%)

Category of companies

Less than 90.00% : From 90.00% to 160.00% : More than 160.00% All
FAMILY BUSINESSES
Reference year: 2018
Very large companies ; 24 ; 0.0% 0.0% 113
0 02% 1412
48% 25231
47.9% 312549
C120% 52.9% 339305
Reference year: 2017
Very large companies ; 26 0.0% ; 0.0% 113
Large companies Ol% a 02% 1412
4.5% 25231 :
45.5% 312549
50.2% 339305
Reference year: 2016
5 27 ' 0.0% 0.0% 113
01% 0.2% | 1412
4.1% 25231 ¢
o 434% 312 549
40.1% 41001 12.1% 47.8% 339305
NON-FAMILY BUSINESSES
Reference year: 2018
Very large companies 235 02% i 148 ; 0.1% 242 0.2% 625
Large companies 0.6% 1477 1.2% 3440
....... oA et 63% R
5 154 22.9% 102898
8.3% 37 650 30.6% §122895 :
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Table 4 (cont.). INO5 values of the total of active Hungarian companies grouped by size and
differentiated by ownership

L INO5 (%)
Category of companies T T T
:  Lessthan90.00% : From 90.00% to 160.00% : More than 160.00% : All
Reference year: 2017
Verylarge companies ¢ 226 :  02% 161 - 01% i 238 . 02% 625

12% 3440
61% 15932 1
22.6% 102898 837%

301% 122895 100.0%

u co

02% © 625
11% = 3440
56% 15932

216% 102898
28.5% 122895

Note: Figures refer to the number of companies and their shares in the total.

Table 5. Bankruptcy Index values of the total of active Hungarian companies grouped by size

Source: Own tests based on company data from Amadeus.

: Bl (%)
Cat f ies A : :
ategory of companies = o s than 700.00% _ From 700.00% to 900.00% _ More than 900.00% All

Reference year: 2018

383
1998
16310 1 35%

:..186307 : ..A403%
204 980

Very large companies

Medium-sized companies

Small companies

W3
L1323
16788

62203 3

Reference year: 2016
T I L3330
2089
Medium-sized companies  : 13506 : 29% io..9481 2% 18176 :...3.9% .
_Small companies . 164747 1 356% ....A94el . . 107%  .201239 . 43.5%
All . 179 868 38.9% 60 495 ‘ © 221837

Note: Figures refer to the number of companies and their shares in the total.

Table 6. Bankruptcy Index values of the total of active Hungarian companies grouped by size and
differentiated by ownership

Source: Own tests based on company data from Amadeus.

BI (%)
Category of companies : H " H
: Less than 700.00% : From 700.00% to 900.00% : More than 900.00% All
FAMILY BUSINESSES
Reference year: 2018
Very large companies 21 ; 0.0% 113
Large corﬁbanies """ 432 0.1% 1 412
Medium-sized companie 7878 2.3% 25231
Small companies 48 111 14.2% 312 549
All §121727 359% : s6442 : 16.6% i 339 305
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al of active Hungarian companies grouped by size

and differentiated by ownership

Bl (%)

Category of companies

. Less than 700.00% = From 700.00% to 900.00% |

More than 900.00% All

Reference year: 2017

Verylarge companies ¢ 27 ..5..00% 2 0.0% 82 00% ...13 . 00%

Large companies 404 0.1% 670 0.2%

I\/Iedium—s‘i“zed companie 7246 21% 9694 29% :25231 ¢ 74%

small companies 46268 136% .3.157017 : A63% 312549 92.1%

All 53942 159% 167443 493% 339305 100.0%
Reference year: 2016

Very Iargewcompanies """" 25 : 0.0% 60 .

Large companies 402 - 0.1% 676

Medium-sized companie 6800 2.0% 10356

Small companies  :.102970 : 30.3% 45438 13.4% ...164141 3312549 1 92.1%

All 52 665 15.5% 175 233 339305 100.0%

NON-FAMILY BUSINESSES

Reference year: 2018

Very Iargewcompanies 59 0.1%

Large conjpanies 994 0.8%

Medium-sized companie 2965 2.4%

Smallcompanies . 63334  SLs% 4308 3.5% ..102898 8379

Al 8426 6.9% 1122895 : 100.0%
Reference year: 2017

Very Iargeﬁ(‘:ompanies 185 0.2% 165 ‘ 0.1%

Large companies 1030 0.8%

I\/Iedium—s‘i“zed companie 2942 2.4%

Small companies - 4124 3% . 102899 837%

All 70511 57.4% 8 261 6.7% 1122896 : 100.0%

Reference year: 2016

Very Iargeﬁ‘companies 181 0.1% 71 0.1%

Large companies 955 0.8%

Medium-sized companie 2681 2.2%

small companies 4023 33% ..102899 8379
Al 7830 6.4% 122896 : 100.0%

Note: Figures refer to the number of companies and their shares in the total.

5. DISCUSSION

Regarding the general database of all Hungarian
companies, the revised Altman Z-score indicates
high bankruptcy probabilities: about half of the
companies are on the verge of bankruptcy, and
only about 20 per cent of them are projected to
survive with stable financials. (Tests for previous
years concluded very similar results.) As expect-
ed, middle-sized companies perform better than
average, unlike small companies (Crutzen, 2009).
The tests confirmed better bankruptcy predictions
for family owned companies, and better results for
medium to large (very large) companies.

According to Altman Z-score, family business-
es perform better with predictability of survival.

http://dx.doi.org/10.21511/ppm.18(2).2020.39

Accordingly, their ability to adapt to crisis finan-
cial constraints (the retreat of bank credits giv-
ing ground for the accounts suppliers” funds) is
more promising. However, the results for this
model indicate high bankruptcy predictions in
case of Hungarian (in part, family-owned) com-
panies. These results are supported by Cimpoeru
(2014) who emphasized that the crisis had more
substantial regressive effects for emerging econ-
omies in Central and Eastern Europe than else-
where. This phenomenon is coupled with the
restructuring of external financing, whereas
the traditional bank credit resources have been
mostly substituted by account suppliers’ funds.
The Altman Z-score is therefore impeded by a su-
perfluous high weighting on net working capital
(i.e., accounts suppliers).
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When family businesses reached medium size (in
terms of employment, asset value and operating
revenue), they are predicted to be more financially
stable than non-family businesses. In today’s busi-
ness environment, the cash-flow based indices
have proved to be more reliable for measuring fi-
nancial stability and added values. In this respect,
INO5 predicted better chances for medium-sized
family businesses in generating cash flows.

Finally, the proposed Bankruptcy Index is more
focused on the companies’ cash flow generating
capability (added value) relative to the asset values
invested. According to this measurement of rela-
tive efficiency, the advance of family businesses is
even more substantial.

5.1. Practical implications

By analyzing and comparing the financial strength
predictions of family businesses, the informa-
tive values of these models have been discovered
for family business owners in general and family
business owners and stakeholders in particular in
Hungary. It is concluded that the strong reliance
of family businesses on the entrepreneurial values,
personal leadership and the name of the family im-
plies a strong supporting element in the survival of
these firms. Also, the meaningful intent of succes-
sion in family businesses drives these firms towards
financial sustainability over longer periods of time.

The comparison of models in the Hungarian
context complements existing studies on the
creditworthiness and bankruptcy models and
highlights the importance of the model choice
and its associated impact on projected out-
comes; as can be seen, the weightings and fo-
cuses of the indices produce very different out-
comes, some of which are much more positive
than others, or project a more positive outlook
on certain sizes of family businesses. The find-
ings suggest that, based on their stage in the
growth cycle, they may have better predictions,
e.g., greater cash flows during the growth stage
rather than introduction stage means automatic
strong financial health. The results may suggest
this statement, however, there is space for fur-
ther research in this matter.

The study has also led to a reconsideration of the
concept of failure and financial health. McMillan
and Overall (2017) argue that the concept of
growth and decline of organizations may be less
linear, which gives us an argument in favor of
greater complexity in linear modeling. Figure 1
shows the three types of failures in relation to the
organization’s ‘health’.

Figure 1 shows that predictability based on pure-
ly a linear temporal process may only apply to
one classical type of failure. If, for example, com-
plex failures are caused by structural rigidities

Source: McMillan and Overall (2017).

Three patterns of failure |

Precipitous
decline

Slow
decline

/

Failure in good peak performance

growth/decline

Classic

Figure 1. The three

486

v

Time in years
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and intelligence pathologies, there is no reason followed by a subsequent slow decline, cannot
to assume that this type of failure can also occur be factored into predictive models, and therefore
in family businesses. Likewise, the peak perfor- bankruptcy is predicted much earlier than it actu-
mance achieved in a born global family business, ally happens.

CONCLUSION

Given the complexity of factors leading to bankruptcy found in the literature review, there is an appar-
ent need to apply at least two or three different bankruptcy models to properly assess the financial per-
formance of the eligible companies. Since these models indicate probable financial stress to companies,
as well as the signaling effect to lenders and the shareholders (to providers of external funds), they are
crucial for predictions for family businesses.

In the context of family businesses, it is argued that factors need to be included regarding the companies’
cash flow generating capability (value added) relative to the asset values invested, as reflected in their
adapted Bankruptcy Index, as this measure has a strong signaling affect for external providers of funds.
In case of the Index deterioration, creditors and shareholders receive a signal that warns them to take
preventive steps to recover the cash flow generating capability of family businesses. These signals are
crucial in connection with the current crisis of 2020, as a sudden decline in purchasing power of house-
holds alongside with their climbing indebtedness threatens the outlook for businesses. Unfortunately,
the financial awareness of Hungarian private agents is rather low (Sagi and Lentner, 2019), which may
require policy measures to promote the sound operation of enterprises. The proposed Bankruptcy Index
is more understandable in relation to signaling, as the “grey zone” is narrower than in previous models.

Finally, this study highlights the specific nature of financial health and failure of family businesses and
necessitates the adaptation of existing predictive models, as done in the third model. Besides, it is con-
cluded that at least two or three different bankruptcy models should be used and adapted to suit family
businesses. All of three models’ test results gave warning signals about the likelihood of failures, in case
of the Bankruptcy Index for 41.6 per cent of the total number of Hungarian companies and for 35.9 per
cent of Hungarian family businesses, based on financial indicators for 2018. Given that that family busi-
nesses compose the backbone of the Hungarian economy, these results are also associated with macro-
economic risks. Due to the Hungarian enterprises’ reliance on external funding, the current crisis that
has emerged with the pandemic will probably damage the liquidity positions of most small enterprises.
(In previous years, foreign currency loan exposures have caused financial vulnerability to family busi-
nesses, which was then partially mitigated by policy interventions, see Matolcsy, 2016.) The results show
that social tensions can arise from the mass insolvency of Hungarian family businesses, so that policy
actions will be needed in the coming years.

RESEARCH LIMITATIONS AND FUTURE DIRECTIONS

This study provides insight into the predictive financial health of family businesses using three different
models. However, since there are more predictive models to be tested, this can be seen as a potential ex-
tension of this study. Recent developments regarding how failure is seen as a less linear process may also
prompt researchers to consider more complexities when developing predictive models. Furthermore, in
the case of family businesses, as found in the literature, they are more resistant to failure than non-fam-
ily firms (especially from a financial perspective), and this should be taken into account in predictive
models as a ‘familiness factor’.
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