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Abstract. This study considers the novel topic of comparing firm failure processes be-
tween different countries. For seventy bankrupt Finnish firms corresponding pairs are
found among Estonian bankrupt firms based on industry, size and time of bankruptcy.
Despite the similarity of firms from two countries, the analysis shows remarkable differ-
ences in both pre-failure financial data and reasons for failure. Based only on financial
data, five failure processes are detected for Finnish and six for Estonian firms. Established
failure processes associate with different failure reasons. The study contributes to litera-
ture by showing that for similar companies failure processes can differ across countries.
In practice, the established information about different failure processes can be applied
when building or using bankruptcy prediction models.
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Introduction

Lengthy research in the field of firm failure has created a multitude of studies cover-
ing various facets, such as prediction, reasons, processes and aftermath of corporate
collapse. While some subsets (see e.g. Pretorius (2008) for the classification of failure
studies) of relevant literature have been thoroughly developed (e.g. bankruptcy predic-
tion), then others have been rather scarcely (e.g. detection of failure processes and pat-
terns, interconnection of reasons for failure and financial data). Only a few studies can
be found focusing on international comparison (e.g. Altman, Narayanan 1997; Lussier,
Halabi 2010), some of which indicate a high similarity of failure predictors across coun-
tries (also developed and developing countries). In contrast, studies validating the ef-
ficiency of bankruptcy models from different environments using local data (e.g. Ooghe,
Balcaen 2007) have shown that there is a high variation in prediction abilities. The core
of failure studies seems to be focused on developed countries (see e.g. Dimitras et al.
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1996; Altman, Narayanan 1997), with transition and developing countries receiving
relatively low attention. Literature remarkably lacks studies comparing similar firms
from different environments and no studies were found contrasting failure processes
(based on financial and non-financial variables) in different countries.

Derived from the above, the objective of this study is to extract taxonomies of failure pro-
cesses and find out how they differ based on the data of Estonian and Finnish firms. These
two countries have been chosen as they are good pairs for comparison as, for instance, they
share similar historical, cultural and linguistic backgrounds, location in the same region,
comparable legislation, high economic ties and other common features. One of the main
differences between these countries is the stage of economy, Estonia being not as developed
as Finland. In this study, seventy Finnish and Estonian bankrupt firms are compared with
each other. For mitigating the role of size, industry and time on studied failure processes,
a pairwise selection of bankrupt firms is applied. Several statistical tools will be used to
research the presence of different failure processes and their inter-country similarities based
on financial variables and reasons of insolvencies. We consider this study pioneering since
it is the first one contrasting failure processes of carefully selected country pairs.

The paper is structured as follows. The introductory section is followed by a chapter
describing framework for the analysis, which outlines the core of available literature
and gives an insight about the two countries chosen for analysis. This is followed by the
empirical section, outlining how similar firms are detected, what financial variables are
chosen for analysis based on the literature review, and how information about reasons
is obtained and systemized. The empirical section also includes descriptive statistics of
studied variables and tests of their similarity between the two countries. The given de-
scriptive study is followed by a logistic regression analysis to show whether and which
variables discriminate between Finnish and Estonian firms. Thereafter, the analysis is
devoted to studying failure processes, based on only financial variables and the combina-
tion of financial variables and reasons for failure. The paper ends with conclusions, which
include a discussion of results and study limitations, but also domains of future research.

1. Framework for the analysis

1.1. Prior failure studies

Failure studies are characterized by high divergence in the terminology used. For in-
stance, terms such as trajectory (Argenti 1976), patterns (Crutzen, Van Caillie 2010),
process (Ooghe, De Prijcker 2008; Laitinen 1991), pathways (Moulton et al. 1996) and
extinction (Sheppard, Chowdhury 2005) have been applied for similar concepts, where-
as different authors have even treated the same terms varyingly. A number of studies
break the failure process into phases and apply either financial variables (Laitinen 1993),
reasons for failure (Argenti 1976; Richardson et al. 1994) or both of them (Ooghe,
De Prijcker 2008) to describe decline. There are a few studies focusing on taxonomies of
different failure processes, among which the usage of only financial variables (Laitinen
1991), only reasons for failure (Crutzen, Van Caillie 2010) and both of them integrated
(Hambrick, D’ Aveni 1988) can be found, a gap in some studies being thorough empirical
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validation. Still, as stated in Altman and Narayanan (1997), causal studies based on
reasons for failure are relatively rare.

Some research has focused on cross-country comparisons of reasons for failure or finan-
cial characteristics, but mostly datasets from a single country have been applied. Studies
(Lussier, Pfeifer 2001; Lussier, Halabi 2010) have indicated that non-financial failure
predictors in developed countries are the same as in developing ones, although it is not
clear whether similar failed firms in different environments witness the same predic-
tors. Despite remarkable similarities being found for financial predictors of failure in
different environments (see e.g. Bellovary et al. 2007), outcomes have also shown high
controversy, among others being dependent on different notions of failure definitions
(Fredland, Morris 1976; Cochran 1981; Everett, Watson 1999) and theoretical founda-
tions of corporate collapse (Daily 1994; Mellahi, Wilkinson 2004), but also differences
in the amount and nature of data used (Altman, Narayanan 1997; Bellovary et al. 2007).
Based on Mellahi and Wilkinson (2004), it could be assumed that failure of similar firms
in different environments varies. There are still some unsolved issues in light of the cur-
rent literature. Although studies have proven the presence of certain failure taxonomies
based on the example of a specific country, it is not clear whether that taxonomy will
be significant with a similar dataset from a different country. When aspiring towards
a common theoretical framework of firm failure processes, this is an important task to
fulfil. In this study, our aim is to contribute to failure research by integrating analyses
of financial variables and reasons for failure as to extract taxonomy of failure processes
and comparing these processes across two different countries.

1.2. Finland and Estonia

The paper uses data of bankrupt firms from two neighbouring European Union (EU)
countries, Finland and Estonia. Estonia, which regained its independence in 1991, was
previously occupied by the Soviet Union, and therefore according to different classifica-
tions belongs to the transition (EBRD 2011), transformation (Kornai 2006), post-transition
(Masso, Vahter 2008), developing or “Western European” (World Economic Forum 2012)
country category. Similarities between EU15 countries and Estonia have been found in
several studies (see e.g. Balezentis et al. 2010). Finland on the contrary is a developed
economy, being independent since 1917, i.e. a year before Estonia gained its independence.
Although both countries are member states of the EU and European Monetary Union,
Estonia considerably lags behind in several macroeconomic indicators, e.g. according to
Eurostat database (2012), for 2011 real GDP per capita (in euros) was 9,000 in Estonia
and 31,500 in Finland, there was around a three times difference in resource productiv-
ity. Despite these discrepancies, those two countries have highly connected economies.
Finland represents Estonia’s second largest export and largest import partner as of 2011,
a relatively large proportion of Estonian workforce is employed in Finland and many
Estonian firms are Finnish owned.

Leaving the selected economic indicators aside, Estonia and Finland are highly compara-
ble countries. This conclusion could be drawn by viewing numerous indicators, such as
history, culture, language, but also legislation. To elaborate some of the previously noted
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factors, Estonia and Finland are very similar through Hofstede (2012) cultural dimen-
sions, have less than twofold difference in population density, have both been influenced
in the past by Swedish and Russian rule. Regarding legislation, the two countries have
relatively similar business and bankruptcy codes, for the latter also concerning the open-
ing of proceedings, which makes the comparison of cases possible. Despite the similarity
of laws, World Bank (2012) indicates Finland to have very effective insolvency resolution
procedures, whereas Estonia is substantially lagging behind (the creditor claim satisfac-
tion rates 89.1% and 36.9% respectively). One reason for this different efficiency, which
is common to other transition countries as well (see World Bank 2012), could be varying
failure processes. Still, in current study we do not measure the impact of differences in the
characteristics of those two countries on failure process, as this exceeds the objective of
the study and demands a completely different methodological and empirical background.

1.3. Hypothesis

Although literature does not unambiguously provide, whether failure processes should
be similar or different through countries, more evidence supports their diversity. Derived
from previous, we set the general research hypothesis that there are differences in the
failure processes between countries. As the specific research hypothesis we test whether
firm failure processes are different between Estonia and Finland. The hypothesis will be
assessed in two different domains of failure processes: based on only financial variables
and secondly, based on the combination of reasons for failure and financial variables.
The latter domain first of all demands checking, whether the combination of reasons
for failure and financial data will lead to distinct failure processes at all. Besides the
previously given, differences and similarities between all financial variables and reasons
for failure in the two countries will be outlined.

2. Data and descriptive statistics

2.1. Sampling of firms

The analysis begins with a sample of 70 Finnish firms which are randomly chosen from
different sizes, industries and time periods. For those cases both bankruptcy reasons and
pre-bankruptcy financial data could be obtained. In the Finnish sample there are not very
small firms, partly because such firms do not publish financial statements and it is difficult
to uncover definite reasons for bankruptcy using public sources. For each Finnish firm an
Estonian mate is found using following criteria: firstly industry (NACE), then size (number
of workers) and finally bankruptcy time (year). NACE codes are matched as specifically
as possible, whereas the database includes 32 firms from production, 14 from sales and
24 from services sectors. Bankruptcy years of firms in analysis range from years 2002
to 2009. Pre-bankruptcy median of workers is 18 for Finnish and 14 for Estonian firms,
although lower and upper quartiles differ more. The median of net sales per worker is also
40% higher in Finland. Given pairwise selection at least partly eliminates the effects of
size, industry and time on the results. Still, the likelihood of finding two identical bankrupt
firms from two countries is very small. Number of workers is the best option for matching
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the size of firms, as the values of total assets and net sales (which are often used in match-
ing) are directly affected by the failure process, i.e. their values can reduce a lot before
bankruptcy is declared. Moreover, as net sales and total assets are important variables in
describing the failure process in current study, they cannot be used twice in analysis.

2.2. Selection of financial variables

Bankruptcy research mostly relies on empirical studies and despite the presence of
theoretical foundations how to choose variables for prediction models, they are mostly
chosen empirically (Balcaen, Ooghe 2006; Lensberg et al. 2006). Although the proba-
bilistic bankruptcy theory (see Scott 1981) shows how to choose and model predictors
of failure, it repeats the logic of some previously established bankruptcy models, that
two types of variables should be included in models — static variables reflecting finan-
cial position at a certain point of time and dynamic variables reflecting cash flows.
When combining bankruptcy theory and empirical evidence, then the following vari-
ables have proven to be important predictors of corporate collapse (Scott 1981; Jones
1987; Laitinen 1991; Dimitras et al. 1996; Altman, Narayanan 1997): capital structure
(i.e. leverage or solidity), creation of profit (i.e. profitability), ability to pay outstanding
debt (i.e. liquidity), creation of free cash flows and size.

Based on prior studies outlined above, twelve variables are selected to represent profit-
ability, liquidity, solidity, cash flows and size. Four of these variables measure size (i.e.
net sales and total assets, but also their natural logarithms), which are also reflected by
two variables showing their change in the year before the bankruptcy (see Table 1). The
other variables include six financial ratios measured at two points of time, one year and
two years prior to bankruptcy (see Table 1). In this way, the dynamics of the failure
process is in a simple way incorporated to the analysis. In total, 18 variables are used.
Prior bankruptcy studies show that the symptoms of failure are discernible only in the
few years before the event (see e.g. D’Aveni 1989). Therefore, and to limit the number
of variables, this study focuses on the financial situation one and two years prior to
bankruptcy. Table 1 presents descriptive statistics of financial variables for Finnish and
Estonian bankrupt firms. The distributions of a number of financial variables are skewed
and therefore nonparametric tests are adopted. The Wilcoxon Signed Rank Test results
show that financial data of firms from two countries is different, namely Estonian firms
are smaller, show higher profitability (return on investment ratio), lower liquidity (quick
ratio), and lower debt intensity (debt to net sales).

2.3. Describing the reasons for bankruptcy

The reasons for bankruptcies in these countries are initially based on different classifica-
tions, making the comparison of reasons difficult unless classifications are unified. In
Finland, the reasons were extracted from court documents and other information sources,
i.e. published interviews with management, annual reports and other publicly available
sources. Based on information obtained from them a detailed report on each bankruptcy
and reasons behind it was written. In this way, the reasons were initially classified as 7
external reasons and 48 internal reasons. In Estonia, the reasons were directly taken
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Table 1. Descriptive statistics of financial variables for Finnish and Estonian bankrupt firms

Estonian bankrupt

Financial variable Finnish bankrupt firms firms Wilcolxon
-value

Mean Median Mean Median P

Net sales (t — 1), Euro 5,633,633.3 2217,747.0 1,449,879.0 201,082.2 0.000

Total assets (t — 1), Euro 3,049,917.4 1,507,745.0 637,535.4 55,640.5 0.000

Ln(Net sales(t — 1)) 14.3915 14.6105 12.4820 12.2113 0.000

Ln(Total assets (t — 1)) 14.0697 14.2243 11.0837 10.9248 0.000

Change in net sales (t — 1), %  —2.8443 —5.0000 -10.9451 -14.6116  0.381

Change in total assets

t-1), % 1.9205 -6.5601 -17.2298 -17.2326  0.016

Return on investment ratio

t-1), % -31.0771 -22.5500 1.0738 0.1660 0.000

Return on investment ratio

t-2), % -15.3786 -10.5000 -2.4511 0.0943 0.008

Net income to net sales

t-1), % -25.6571 —10.8000 -18.7163  —6.6418 0.108

Net income to net sales

t-2), % —18.7143 -6.2500 -7.7589 -1.1759 0.011

Traditional cash flow to net

sales (t— 1), % -21.2771 -5.5000 -14.8456  —6.6418 0.275

Traditional cash flow to net

sales (t —2), % -14.3971 —-1.3000 —4.6510 -0.3970 0.066

Quick ratio (t — 1) 1.0700 0.4500 0.1328 0.0150 0.000

Quick ratio (t —2) 0.8686 0.5500 0.1746 0.0410 0.000

Debt to net sales (t — 1), % 128.5586 68.4500 77.0996 33.7101 0.003

Debt to net sales (t — 2), % 99.4357 49.9500 50.2743 31.4292 0.002

Equity ratio (t — 1), % -23.4686 —14.8000 -31.7923 -23.7122  0.359

Equity ratio (t —2), % —1.9843 2.3000 -2.7167 8.8294 0.846

Notes: t — 1 = One year prior to bankruptcy; t — 2 = Two years prior to bankruptcy. Wilcoxon
p-value = Significance level of the Wilcoxon Signed Rank Test to test the equality of the median
of differences between Finnish and Estonian firms.

from the court judgments, as the Estonian Bankruptcy Act obliges the trustee to state
insolvency reasons there. In the selected Estonian cases, 16 different reasons used by
trustees were detected. In Finland, the most frequent reason for bankruptcy deals with
financial management and control (internal reason) while in Estonia it is associated with
changes at the market, specifically demand and competition (external reasons).

For making data comparable between Finland and Estonia, a classification to cover the
whole spectrum of possible failure reasons was synthesized based on several different
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taxonomies (i.e. Boyle, Desai 1991; Baldwin et al. 1997; Argenti 1976; Gaskill et al.
1993; Mellahi, Wilkinson 2004; Crutzen, Van Caillie 2010). This classification consists
of five classes, two classes for external reasons (namely general and specific causes),
and three classes for internal reasons (namely general management, financial manage-
ment and control, and operations management). The classes of external reasons show
that two different types of reasons contribute to failure: some specific event or so-called
external shock and overall changes at the market where the firm functions, the latter of
which can arise from the general economic conditions, demand or supply of goods. Rea-
sons from inside the firm (i.e. internal reasons) are broken into three classes: general,
financial and operations management issues. While general management problems point
to overall deficiencies in running the firm (e.g. lack of proper education, overoptimism,
poor business planning), the two other classes reflect specific functional deficiencies.

Initial data was re-classified by distributing all reasons (i.e. 55 Finnish reasons and 16
Estonian reasons) to given five classes and therefore the maximum number of reasons in
each new class usually exceeded unity. Because the Finnish original classification con-
sisted of a large number of reasons, the maximum frequency in a new class can be high
which weakens the comparability. In order to increase comparability, two transforma-
tions were implemented. Firstly, the sum of frequencies for each class was constrained
by unity (i.e., when one or more initial reasons belonging to given class is reported,
then the value is 1, and otherwise it is 0) and after that the mean frequency directly
tells the proportion of the firms reporting the reason belonging to relevant class. Still,
a problem resulting from first transformation for further statistical analysis is that all
firms have values for all reason classes either 0 or 1. In order to solve that issue, new
frequencies were re-scaled by dividing them with the initial maximum frequency for
that class, after which the value for each firm in both countries varies between 0 and
1. The resulted re-scaled frequency of re-classified bankruptcy reasons can be seen in
Table 2, but in given table and following text they are noted shortly as reasons (vari-
ables) of bankruptcy.

3. Comparison of Finnish and Estonian firms

3.1. Logistic regression analysis

In the present study, logistic regression analysis (LRA) will be applied to estimate the
classification models of Finnish and Estonian bankrupt firms, based firstly on financial
variables and secondly on reasons of bankruptcy. For this estimation, the dependent
variable ¥ = 1 when the firm is from Finland and Y = 0 when it is from Estonia. The
application of LRA results in a logit score L for each firm, which is in turn used to
determine the conditional probability to be a Finnish bankrupt firm as:

1 1 .
p(Y =1]X) = = , (1)
1+€_L 1+ef(b0+b1x1..+bnxn)

where b; (i = 0,..., n) are coefficients and 7 is the number of independent variables
x (i=1,.,n).
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The LR models are estimated by the maximum likelihood method in the Statistical Pack-
age for the Social Sciences (SPSS). The linearity of logit is assessed by the Hosmer-
Lemeshow test. The statistical significance of the coefficients is tested by the Wald test.
The strength of association is mainly assessed by the Nagelkerke R Square. The clas-
sification accuracy of the models is evaluated by the per cent of Type I and II errors in
the Lachenbruch cross-validated sample.

3.2. Empirical results

LRA is used here to identify the differences in financial variables and in bankruptcy
reasons between Finnish and Estonian bankrupt firms. Since the number of financial
variables is high, a stepwise LRA is used for these variables. Table 3 shows the resulting
final LR model based on five variables (after five steps). It shows that Finnish and Es-
tonian bankrupt firms can be discriminated by a very high accuracy. In the model, size,
profitability, liquidity, and solidity all show an equal significance (Panel 2 of Table 3).
In fact, the final model includes quick ratios from both the first and second year be-
fore bankruptcy, referring to dynamics of liquidity. The equity ratio refers to solidity
two years prior to bankruptcy, showing that differences in solidity diminish when the
failure process is going ahead. The results show that the probability to belong to the
Finnish bankrupt firms’ group is higher, the higher the size and liquidity (both one year
prior to bankruptcy), and the lower the profitability and solidity (two years prior to
bankruptcy) are. The smaller size of Estonian firms reflected by the natural logarithm
of pre-bankruptcy total assets also reflects the fact that before insolvency is declared,
Estonian firms have exhausted remarkably more of their assets, which is also supported
by lower claim satisfaction rate in Estonia. The Nagelkerke R? (Panel 1 of Table 3)
shows that the strength of the dependence is extremely high. In addition, the LR model
correctly classifies as many as 95.7% of the sample firms (Panel 3 of Table 3). The rate
of classification is very high for both Finnish and Estonian firms. Thus, the LR results
imply that there are significant differences in pre-failure financial processes of bankrupt
firms across the two countries.

Table 4 shows the results of the LR analysis based on the reasons for bankruptcy. The
results show that the model is not as efficient as for the financial variables (Panels 1 and
3 of Table 4 compared to Panels 1 and 3 in Table 3). However, two of the five reason
variables are statistically significant in discriminating between Finnish and Estonian
bankrupt firms. The model shows that the probability to belong to the group of Finnish
firms is higher the more the reasons are traced to financial management and control
and general management skills (Panel 2 of Table 4). The logistic model correctly clas-
sifies about 72.1% of the firms into the groups of Finnish and Estonian bankrupt firms
(Panel 3 of Table 4). The rate of correct classifications is over 70% for both Finnish
and Estonian bankrupt firms.

The degree of multicollinearity in the logistic models of financial variables and reason
variables was measured using the VIF (variance inflation factor) measure of multicol-
linearity. For all variables in the both regression equations, VIF was close to unity
referring to a very low degree of multicollinearity. Therefore, multicollinearity is not
an issue when interpreting the logistic regression results.
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Table 3. Logistic regression model of financial variables (Estonian and Finnish bankrupt firms)

Panel 1. Goodness of fit of the financial variables model

Hosmer-Lemeshow

-2 Log likelihood ~ Cox & Snell R2 Nagelkerke R2 Chi-square p-value
23.6430 0.7040 0.9390 0.1230 1.0000

Panel 2. Financial variables model (stepwise) (Y = 0 when Estonia, 1 when Finland)
Financial variable Coefficient Standard error Wald test statistic p-value
Ln(Total assets (t — 1)) 3.4050 1.3300 6.5560 0.0100
Return on investment ratio
(t-1), % —0.2410 0.0960 6.2720 0.0120
Quick ratio (t — 1) 7.8060 3.3260 5.5080 0.0190
Quick ratio (t — 2) 10.4750 4.2390 6.1080 0.0130
Equity ratio (t —2), % —0.1430 0.0590 5.9320 0.0150
Constant —50.5940 19.6420 6.6350 0.0100

Note: Financial variables from Table 1 have been applied in analysis, except for net sales (t — 1)
and total assets (t — 1).

Panel 3. Classification accuracy of financial variables model (cross-validated)
Classified as

Country Estonia Finland Percent of correct
Estonia 68 2 971
Finland 4 66 943
Overall percentage 95 7

4. Development of a taxonomy of failure processes

4.1. Clustering by factor analysis

As noted in the literature review, firms follow different (financial) failure processes
(Laitinen 1991; Balcaen, Ooghe 2006) and given processes could be associated with
different causes of failure (Ooghe, De Prijcker 2008). Thus, the aim is to cluster Finnish
and Estonian bankrupt firms into homogenous groups on the basis of financial ratios. As
almost all bankrupt firms are characterized by very poor financial ratios before the event,
it is difficult to reveal relevant subgroups by traditional clustering methods. These clus-
tering methods (namely, k&~-means clustering and hierarchical clustering) in this situation
resulted in finding two or three groups, where the largest group included about 95%
of observations. However, they do not pay attention to the dynamics behind the set of
variables. Therefore, another statistical method (i.e. factor analysis) was applied to find
homogenous groups. First, the information included in the set of variables was reduced

819



E. K. Laitinen, O. Lukason. Do firm failure processes differ across countries. evidence from Finland and Estonia

Table 4. Logistic regression model of bankruptcy reason variables
(Estonian and Finnish bankrupt firms)

Panel 1. Goodness of fit of the bankruptcy reason variables model (Y = 0 when Estonia, 1
when Finland)

Hosmer-Lemeshow

-2 Log likelihood ~ Cox & Snell R2 Nagelkerke R2 Chi-square p-value
154.4490 0.2470 0.3290 20.7130 0.0080
Panel 2. Bankruptcy reason variables model
Bankruptcy reason Coefficient St:?r((l:;rd \th(ijs:[;cSt p-value
1. General external development 1.2180 0.7950 2.3490 0.1250
2. Specific external event —0.6360 0.7230 0.7740 0.3790
3. General management skills 2.0650 0.7680 7.2320 0.0070
4. Financial management & control 3.3900 0.7530 20.2490 0.0000
5. Operations management 0.2790 0.5540 0.2540 0.6140
Constant —1.6600 0.5050 10.8110 0.0010

Note: Bankruptcy reason variables from Table 2 have been applied in analysis.

Panel 3. Classification accuracy of bankruptcy reason variables model (cross-validated)
Classified as

Country Estonia Finland Percent of correct
Estonia 49 71 70.0
Finland 18 52 743
Overall percentage 71

and used to find independent latent dimensions by factor analysis. These independent
dimensions were further used to extract a taxonomy of bankrupt firms to illustrate the
differences in their financial characteristics.

With clustering the firms, the objective was to find a taxonomy which would be interesting
and useful in comparing Estonian and Finnish bankrupted companies. Therefore, factor
analysis was used to extract the most important latent characteristics based on the load-
ings of the original 16 financial variables (the two unlogarithmed size variables were not
applied in analysis). In this way, we were able to find five latent variables characterizing
Finnish firms while the number of significant latent variables for Estonian firms was six.
Because of the orthogonal Varimax rotation, these country-specific latent variables were
independent of each other and thus connected to different characteristics of firms. Because
the factor scores are standardized, they efficiently describe the relative importance of each
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characteristic to the firm. Because each factor describes a significant characteristic of a
set of characteristics which are independent of each other, the highest factor score is as-
sociated with the most important characteristic of a specific firm. We have used this, the
most important characteristic, to determine the group of a firm. In that way, we were able
to extract groups that are interesting, describe different important characteristics, and are
also independent of each other, which is essential for a good taxonomy.

The number of the factors was decided on the basis of the scree test so that the ei-
genvalue of each extracted component (factor) exceeded unity. For the Finnish firms,
the extracted five-factor solution explained 81.5% of the total variation of all sixteen
financial variables. For the Estonian firms, this proportion for the six-factor solution
was 81.9%. Thus, the extracted factors explain a very high proportion of total variation
and therefore catch the main part of information included in the financial ratios. One
way to interpret the five- and six-factor solutions for Finland and Estonia is by using
the loadings of the factors (see Appendix 1). Namely, high (absolute) loadings on two
financial variables show that the variables are strongly associated, firstly, with each
other and, secondly, with the hidden dimension behind the factor solution. When factor
scores are used in clustering, the firms with high (absolute) values for the variables are
classified into the group associated with the factor. Current study implements a second
(ex post) way to interpret the factor solutions by comparing the financial characteristics
of the bankrupt firms in different groups. This interpretation can be done by the median
values of the variables presented in Table 5 for each group.

4.2. Interpretation of the clusters

Panel 1 of Table 5 shows the median values for Finnish groups. The first group (17.1%)
is characterized by a small firm size, strong negative growth, and very low profitability.
In addition, cash flow and equity ratios have dramatically declined in the first year prior
to bankruptcy. The second group (32.9%) reflects an average, steady failing firm. In this
group, all financial ratios reflect a poor financial situation (profitability, liquidity, cash
flow, solidity), but the ratios do not show any extreme values and are quite similar for
both years prior to bankruptcy. The third group (30.0%) includes large unsteady firms.
For these firms, most of the financial ratios have dramatically declined in the first year
prior to bankruptcy. The fourth group (7.1%) is a small group with very peculiar char-
acteristics. The firms in this group report a very low profitability and cash flow, but at
the same time a very high liquidity and solidity. The financial ratios (quick ratio, equity
ratios) are comparable with average non-failing firms. Therefore, it could be expected
that the reasons of bankruptcy for the firms are not typical. The bankruptcy of this type
of firm is difficult to predict using financial ratios. The last group (12.9%) consists of
small firms when measured by net sales. However, these firms have an exceptionally
large amount of total assets in relation to net sales. These firms have grown very rapidly
both in net sales and total assets. Their financial situation is unsteady and dramatically
declined in the last year as measured by profitability, cash flow, and solidity.
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Panel 2 of Table 5 presents the six groups of Estonian bankrupt firms. The first group
(8.6%) is a small group including quite large firms (in Estonian terms) when measured
by net sales which, however, have very little assets. In the first year before the bank-
ruptcy event, the assets have declined remarkably. At the same time, the equity ratio has
deteriorated in an extreme way. However, due to small assets, debt to net sales ratios
stay almost steady at a low level. The second group (32.9%) is the opposite of the first
group. The firms in this group are quite large in net sales, but have an exceptionally
large amount of assets. The financial situation of the firms has slightly deteriorated in
the last year but due to large amount of assets, the equity ratio stayed at a high level.
However, the firms show problems with high debt to net sales ratios. The third group
(8.6%) is small in number and consists of very small firms. The financial situation of
these firms has significantly deteriorated in the first year before bankruptcy due to strong
negative growth. In the last year, these firms report a very low cash flow, net income and
equity ratios. The most striking point of the fourth group (20.0%) is that the firms in this
group show a very high positive growth. In other aspects, their financial situation is poor
and does not differ from an average bankrupt firm in Estonia. The fifth group (11.4%)
shows a remarkable decline in net sales in the last year whereas total assets are steady.
The profitability in this group does not differ from the average but liquidity and solid-
ity are exceptionally high for an Estonian bankrupt firm. The firms in the sixth group
(22.9%) have little assets and in addition, they suffer from a strong negative growth in
these assets. These firms are unsteady and show a dramatic decline in the first year prior
to bankruptcy, especially in net income, cash flow, and equity ratios.

4.3. Interrelations between Finnish and Estonian clusters

The empirical results reported above indicate more failing firm types compared to find-
ings in Argenti (1976), D’Aveni (1989) and Laitinen (1991). The factor solutions for
Finnish and Estonian firms are very different. This result can be shown by the pairwise
correlations between the factor scores presented in Panel 1 of Table 6. All the correla-
tions are below 0.3 and only four out of 30 correlations (5x6) are statistically significant
at the 0.1 p-level. Two of the four significant correlations are positive. Panel 2 of Table 6
shows the contingency table between the groupings of Finnish firms and their Estonian
pairs. The dependence between the groupings is not statistically significant. However,
the table shows that there is a remarkable dependence between Estonian group 4 and
Finnish group 2 as well as between Estonian group 2 and Finnish group 3. Panel 1 of
Table 6 shows that the correlations between the factors associated with these groups are
positive and statistically significant. Thus, the Finnish and Estonian clusters of bankrupt
firms are not strictly comparable but there are similarities between some clusters.

4.4. Bankruptcy reasons by clusters

Table 7 shows the averages of the reason variables for the Finnish and Estonian bank-
rupt firms by clusters. Panel 1 of Table 7 presents the averages for Finnish firms. Two
of the reason variables show a significant difference between the groups. The firms
in the first group have typically been bankrupted by poor financial management and
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Table 6. Dependence between Finnish and Estonian factors and groups

Panel 1. Pearson correlations between factor scores in Estonian and Finnish
bankrupt firms

Finnish factor

Estonian factor 1 2 3 4 5

1 —0.049 0.067 -0.009 -0.206 -0.018
p-value 0.689 0.579 0.943 0.088 0.880
2 0.041 0.063 0.277 -0.110 0.035

p-value 0.735 0.604 0.020 0.363 0.771

3 0.028 0.060 0.036 0.134 0.103

p-value 0.820 0.623 0.768 0.267 0.396
4 0.039 0.276 -0.134  -0.038 0.046
p-value 0.751 0.021 0.270 0.757 0.706
5 -0.169  -0.193  —0.031 0.028 0.089
p-value 0.161 0.109 0.799 0.820 0.464
6 —0.208 0.018 -0.031  -0.005 0.031

p-value 0.085 0.883 0.801 0.968 0.801

Panel 2. Contingency table of Finnish and Estonian groups of bankrupt firms

Finnish group 1 7 3 4 5 Total
Estonian group

1 0 2 3 1 0 6
2 3 4 9 0 4 20
3 0 3 1 1 1 6
4 1 9 2 1 1 14
5 4 2 0 1 1 8
6 4 3 6 1 2 16
Total 1223 21 5 9 70

Note: Pearson Chi-Square 27.203; p-value 0.130.

control and only rarely by any specific external event. The lack of financial control
can largely explain the low profitability and the sudden decline in cash flow and equity
ratio. The firms in the second group including average steady bankrupt firms also show
average reasons for failure. However, they suffer quite seldom from lack of financial
management and control, which can be the result of the steady (although poor) situation.
The third group consists of large unsteady firms and shows a high frequency of external
reasons. The firms in the fourth group show an exceptionally high liquidity and solid-
ity. Therefore, it is natural that the main reasons of bankruptcy in this group deal with
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general external development and general management skills. The firms in the last group
have grown rapidly and therefore the reasons are not external, but largely associated
with financial management and control (of this growth).

Panel 2 of Table 7 presents the averages of reason variables for Estonian firms. None
of the reasons show a statistically significant difference between the groups, mainly
due to the very small number of firms in several groups. The firms in the first group
have experienced a dramatic decline in the equity ratio which is often caused by a
specific external event leading to bankruptcy. For the firms in the second group with
a quite high equity ratio the reasons are distributed approximately in the same way as
for an average bankrupt firm. The very small firms with negative growth in the third
group mainly suffer from internal reasons of bankruptcy, especially problems in opera-
tions management. The firms in the fourth group show a very high growth rate and the
reasons are, consequently, not associated with financial management and control or
operations management. The firms in the fifth group suffer from a dramatic decline in
net sales which may be due to general external development as a frequent reason for
bankruptcy. These firms only rarely suffer from lack of general management skills or
operations management. The firms in the last group tend to report a dramatic decline in
several financial ratios before bankruptcy. However, they only rarely show any lack of
financial management and control as a reason for bankruptcy.

Thus, empirical analysis of Finnish and Estonian failure processes shows that the finan-
cial processes and the reasons behind them are different. In Estonia as less developed
economy, many bankrupt firms suffer from lack of elasticity for specific external events.
In a developed economy as Finland, internal reasons such as lack of financial manage-
ment and control may be present in most failure processes.

Conclusions

The purpose of this paper was to investigate whether the failure processes described us-
ing financial variables and reasons for bankruptcy differ through countries. Based on the
sample of paired Estonian and Finnish bankrupt firms, it was established that companies
from these two countries are remarkably different before the bankruptcy moment. Spe-
cifically, Finnish and Estonian firms are discriminated by variables of size (total assets),
profitability, liquidity and solidity at a very high rate of precision. Estonian firms show
a very low liquidity, but better profitability than their Finnish pairs. The results indicate
that in a less developed economy bankruptcy is often a consequence of a liquidity crisis
while in a more developed economy it is usually caused by profitability crisis. Both of
these crisis types will lead as a process to a collapse in solidity reflected by the equity
ratio. The analysis showed that the taxonomies of failure processes based on financial
variables significantly differ in Finland and Estonia, even despite the fact that analysed
firms in these countries are pairs. Thus, selected two countries vary a lot and a general
taxonomy cannot be extracted.
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The model of non-financial failure variables (bankruptcy reasons) was not as success-
ful as financial variables in discriminating firms from two countries, indicating that for
similar failed firms in two different environments the non-financial reasons for failure
could be more alike than financial ones. Still, in a more developed country as Fin-
land, bankruptcies are often caused by lack of management skills (i.e. internal reasons),
whereas in Estonia (specific) external events are frequent as a cause of bankruptcy.
Thus, it seems that in more developed countries business survival is strongly connected
with management and control skills while in less developed ones the main challenge
comes from the pressures of economic environment. Frequencies of failure reasons dif-
fer through established financial failure processes, indicating that different failure causes
are connected with different financial variables. Still, statistically significant differences
were found only in case of Finnish firms.

The present study suffers from limitations. Firstly, a limitation that could be relaxed in
future research concerns the classification of non-financial reasons for failure, as sev-
eral transformations were needed to obtain comparable groups of reasons for analysis.
In future studies, special attention should be paid to gathering the basic information of
reasons using the same classification scheme. Secondly, an inevitable limitation in this
study was the matching of firms, which based on the available data, was conducted
in the best possible way for the current analysis. Still, the authors acknowledge that
selection of different pairs could alter the results and in future research, this pairwise
sampling could be improved by paying more attention to match the size of pairs. Also,
although laws are similar in two countries analysed, their implementation can vary, so
the impact of differences in the implementation of laws on failure processes is a topic
that can be studied further. We hope that this pioneering study will lead to a trend of
studies focusing on differences in failure processes across various countries.
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Appendix

Varimax-rotated factor loadings

Panel 1. Finnish bankrupt firms

Loadings on factors

Financial variable 1 2 3 4 5
Ln(Net sales(t — 1)) 0.375 0.216 0.845 0.025 0.010
Ln(Total assets (t — 1)) —-0.079 0.085 0.924 0.126 0.054
Change in net sales (t — 1), % —0.121 0.153 0.081 —0.108 0.794
Change in total assets (t — 1), % 0.138 0.067 0.001 0.025 0.872
Return on investment ratio 0.111 0.883 0.062 0.141 0.024
t-1),%
Return on investment ratio 0.116 0.590 0.388 0.168 0.333
t-2), %
Net income to net sales 0.518 0.765 0.134 —0.130 0.140
t-1),%
Net income to net sales 0.672 0.571 0.210 0.097 0.168
(t-2), %
Traditional cash flow to net sales 0.546 0.747 0.158 —0.164 0.141
(t-1), %
Traditional cash flow to net sales 0.688 0.541 0.216 0.055 0.178
(t-2), %
Quick ratio (t — 1) —0.031 —-0.057 —-0.265 0.703 —-0.288
Quick ratio (t — 2) 0.146 —0.483 0.186 0.554 —0.034
Debt to net sales (t — 1), % —0.909 -0.224 —-0.033 -0.120 0.086
Debt to net sales (t — 2), % —0.965 —-0.008 —-0.026 —-0.137 0.034
Equity ratio (t — 1), % 0.158 0.465 0.219 0.757 0.043
Equity ratio (t —2), % 0.153 0.053 0.462 0.724 0.200
Panel 2. Estonian bankrupt firms

Loadings on factors
Financial variable 1 2 3 4 5 6
Ln(Net sales(t — 1)) 0355 0.706 0201  -0.017 -0.420 0.061
Ln(Total assets (t — 1)) -0.123  0.901 0.122 0.163 —0.247 0.067
Change in net sales (t — 1), % 0201 -0.162 -0.013  0.774 -0.232 0.150
Change in total assets (t — 1), % 0.025 0.241 -0.267  0.775 0.132 -0.122
Return on investment ratio 0.123  -0.167  0.021 -0.362 -0.011 0.613

(t—1), %
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(End of Appendix)

Return on investment ratio -0.061 0.191 -0.010 0.248 0.019 0.707
(t—2), %

Net income to net sales (t— 1), %  0.784 0.059 0.283 0.457 0.017 —-0.054
Net income to net sales (t —2), % 0.159 0.254 0914  -0.105 0.090  0.007

Traditional cash flow to net sales 0.792 0.144 0.291 0.439 0.036 —0.059
(t - 1)9 %

Traditional cash flow to net sales —0.087  0.244 0.944 -0.095 0.093 0.015
(t—2), %

Quick ratio (t— 1) 0.135  -0.040  0.086 0.006  0.808 -0.210
Quick ratio (t — 2) 0.057 -0.025 0.098  -0.092 0.725  0.382
Debt to net sales (t — 1), % -0.959 0.027  0.025 -0.035 -0.063 -0.102
Debt to net sales (t — 2), % -0.870  0.004  0.235 0242 -0.117 -0.003
Equity ratio (t — 1), % 0.107 0.720  0.354 0.218 0359 -0.197
Equity ratio (t —2), % -0.013  0.689 0308 -0.300 0.359 0.120
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