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Abstract

Purpose — This paper proposes using operating cash flow (OCF) as an instrument
to determine a firm’s likelihood of bankruptey. It presents a new model capable
of predicting business failure based on data derived from financial statements.

Design/methodology/approach — In this study, logit analysis was employed because
of its frequently-cited conceptual advantages relative to multiple discriminant
analysis. Through the logistic regression, we identified an integrated function for
several ratios, which is useful when assessing whether a firm can be classified as

solvent or insolvent in the future. The sample consists of Spanish medium-sized
enterprises (MEs) included in the SABI.

Findings — We identified an integrated function for several ratios, including
information derived from cash flow statements, which is useful when assessing
whether a firm can be classified as solvent or insolvent in the future. The analysis
suggests the usefulness of taking into account information provided by cash flow
statements when making decisions regarding lending to firms and, also, in relation
to the acceptable level of leverage that can be assumed by a firm.

Originality/value — The model is capable of predicting the probability that a
medium-sized firm might have financial problems three years before this occurs,
increasing the capacity to take corrective measures.

Keywords — business failure prediction, operating cash flow, Spanish medium-
sized firms, accounting ratios.
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I Introduction

This paper examines a model based on accounting
information derived from financial statements and that
is mainly focused on one variable, operating cash flow
(OCEF), which is not frequently used in these studies.
Furthermore, the study seeks to contribute to the literature
on predicting failure in medium-sized firms. As Tascén,
Castano and Castro (2018) pointed out, although recent
studies generally recognise that SMEs require specific tools
for risk management in accordance with their particular
characteristics, these kinds of businesses have received
less attention than large and/or listed firms. The current
accounting regulations in Spain require medium-sized firms
to provide such information in their cash flow statement.
However, cash flow statements are not compulsory for
small firms; therefore, small businesses have not been
included in the sample.

The obtained model achieves its highest success
rate, of 95.24% accurate classifications, at three years,
which is a high success rate compared to previous models
and provides longer notice until the time of failure.
According to the review carried out by Jardin (2015), the
accuracy of traditional models decreases beyond one year.
According to the same review, the model with the highest
accuracy at three years (Gepp & Kumar, 2008) achieved
90.5% correct classifications and a year in advance only
three models exceeded 95% (Gepp & Kumar, 2008;
Korol, 2013; Sun, Jia, & Li, 2011). According to Jardin
(2015), the accuracy of this estimation over a mid-term
horizon is relevant to value the risk of financial institutions,
which exists until the maturity of their loans. Moreover,
from the perspective of the debtor firm, the possibility
of foreseeing business failure with a margin of three years
increases the capacity to take measures to correct the
situation before it happens.

As the literature (Mari-Vidal, Marin-Sdnchez,
Segui-Mas, & Michael-Zamorano, 2014; Tascon & Castafio,
2012) has pointed out, there is no commonly accepted
framework regarding business failure or its determining
factors, and most of the research is geared toward testing
the informative content of financial statements as a
predictor, looking for a relationship between accounting
data and future solvency. The use of non-accounting data
in these models has been scarce, even though, according
to Tascén and Castafio (2012), the results tend to improve
when some of these non-financial variables are included.

Authors such as Campillo, Serer, and Ferrer (2013) have
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shown that the accounting information provided by
firms is useful when conducting this kind of research,
yielding consistent results. In the same line, Altman,
IwaniczXDrozdowska, Laitinen, and Suvas (2017) cite
several recent reviews of the efficacy of these models that
conclude that the difference in the predictive accuracy
of accounting-based and market-based models is not
significant; however, the use of accounting-based models
allows for a higher level of risk-adjusted return on credit
activity (Agarwal & Taffler, 2008).

Finally, as Serer, Campillo, and Feres, (2009)
pointed out, the timeframe must be considered a key
variable in business failure predictions. Taking this idea
into account, the present study follows the proposal made
by Pina (1998) and cited by Enguidanos (2009), which
involves using values of ratios calculated for several years
prior to failure.

The rest of the paper is as follows. A literature
review on business failure prediction is presented in section
2. Section 3 describes the data and methodological aspects,
including a description of the sample, the definition of
variables, and the methodology employed in the empirical
research. Next, section 4 sets out the results obtained,
and finally, section 5 presents the main conclusions of

the research.

2 Background

2.1 The concept of failure

First of all, it is important to clarify what we
understand by failure in this paper, since there are different
definitions for this concept in the literature. As indicated
by Mari-Vidal et al. (2014), we can basically group
these definitions into two blocks: those that opt for an
economic approach and those that apply a legal approach.
The economic perspective gives rise to a wide variety
of options. Tascén and Castano (2012) cite Graveline
and Kokalari (2008), who mention three groups of
concepts: ceasing to repay a debt; meeting the conditions
set forth in current bankruptcy regulations; or having a
patrimonial situation that is a precursor to future failure.
One representative of this third option is Altman (1981),
who defines failure as technical insolvency or in the sense
of capital with a lack of liquidity. In turn, another group of
authors (Gilbert, Menon, & Schwartx, 1990; Hill, Perry,
& Andes, 1996) refers to the prolongation of continued
losses. Gazengel and Thomas (1992) consider a failed
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firm to be one that cyclically generates more financial
burden than income. And more recently, Davydenko
(2007) argues that when the equity situation reflects a
reduced value in assets or a shortage of cash, this can trigger
business failure. Misas (2008) and Rodriguéz, Molina,
and Pérez (2003) consider an entity to be unsuccessful
when it incurs technical bankruptcy, understanding this
to mean negative net equity (Tascén & Castano, 2012).

The fact that in the legal approach an objective
criterion can be used to classify firms between failed
and unsuccessful has been decisive in its greater use, as
indicated by Mari-Vidal etal. (2014) and Somoza-Ldpez
and Vallverdu-Calafell (2003). It has used done in the
case of Spain, for example, by Campillo etal. (2013) and
Garcfa-Mari, Sdnchez-Vidal, and Tomaseti-Solano (2016).
The first authors defended the option, indicating that its
drawbacks (basically the considerable reduction of sample
sizes) were overcome “by the advantages of objectivity
and setting the date of failure in the selection process”
(Campillo et al., 2013, p. 31). Consequently, this work
understands failure to refer to a firm’s initiation of legal
insolvency proceedings, or “concurso de acreedores” in the
Spanish legislation, and establishes the date of failure to

be the moment the judge issues a ruling in this regard.

2.2 Financial ratios and bankruptcy
prediction

The main line of research into business failure
has so far focused on estimating a reliable prediction
model, aiming to build a useful tool to prevent and correct
business failure before it occurs (Garcia-Mari et al., 2016).
Most of the research aims to test the informative content
of financial statements as a predictive element, seeking a
relationship between accounting data and future solvency
(Mari-Vidal et al., 2014).

As mentioned, the literature cites Beaver (1966)
as a pioneering author in studying the usefulness of
accounting information to predict business failure,
although his main objective was not to predict business
failure, but rather to show the informative potential of
accounting data. His contributions represented a great
qualitative leap in the research, incorporating univariate
discriminant analysis and evaluating the predictive capacity
of the ratios separately. Subsequently, Altman (1968)
included multivariate analysis, being the first to apply

this technique to predict business failure.

These models were followed, with notable
improvements, by those proposed by Altman, Haldeman
and Narayanan (1977), Deakin (1972), Edmister (1972),
Sinkey (1975), and TafHler (1983). This body of research
achieved good results with small classification errors, although
the statistical restrictions to which this methodology is
subject (independence and normality of the variables
and equality of the variance-covariance matrices) greatly
distorted the results, lowering their degree of reliability
(Campillo et al., 2013). Later works have used logistic
regressions with logit or probit models (Martin, 1977),
artificial intelligence techniques (Bell, Ribar, & Verchio,
1990; Serrano-Cinca, 1996; Shin & Lee, 2002), or DEA
(Paradi, Asmild, & Simak, 2004). In the case of Spanish
firms, a pioneering model was developed by Professor Amat
in his doctoral thesis of 1990 and reformulated in 2008,
obtaining a score where positive values indicate that the
firm has a high probability of enjoying good economic-
financial health. Both for Spanish and international cases,
the abovementioned literature reviews by Campillo et al.
(2013) and Tascén and Castanio (2012) show an increasing
group of techniques that use financial ratios to predict
business failure, such as multiple discriminant analysis
(MDA), logistic regression (LR), artificial neural network
(ANN), support vector machines (SVM), rough sets
(RS), case-based reasoning (CBR), decision tree (DT)
and genetic algorithm (GA), which are mentioned in
the review developed by Alaka et al. (2018). Of all
these techniques, Tascon et al. (2018) indicate that the
most used techniques for predicting business failure in
SME:s are linear discriminant analysis (LDA), quadratic
discriminant analysis (QDA), logit and probit. These
authors (Tascén et al., 2018) add a remarkable recent
innovation, based on the use of differences in percentiles
to calculate the distance to failure in a specific group of
firms. This work tested its model on a sample of small
Spanish firms from the construction industry.

Amat, Manini and Renart (2017) refer to the
literature reviews developed by Abdou and Pointon
(2011), concluding, among other things, that there is
not yet one technique that dominates over the others.
So, according to these authors, the traditional statistical
techniques are often used rather than techniques such as
neural networks, decision trees and genetic programming
because the former have been proven to perform very well.
The predicting capabilities of both groups of approaches

were sufficiently similar to make it difficult to distinguish
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between them (Abdou & Pointon, 2011), as mentioned
by Amat et al. (2017).

2.3 Use of indicators

Altman Z scores, considered in one of the seminal
works on the use of accounting ratios to predict business
failure, use ratios both in the original model and in more
recent versions, classifiable into five standard categories:
liquidity, profitability, leverage, solvency, and activity.
In the same line, the literature review conducted by Tascén
and Castafo (2012) shows that profitability, indebtedness
and economic-financial balance are the most commonly
used indicators in the literature in models for predicting
failure (see Table 1).

The most frequently used ratios in that sample
are represented in more detail in Table 2.

One of the more recent studies in Spain (Tascén et al.,
2018) uses variables such as TL/TA (total liabilities/total
assets), CA/CL (current assets/current liabilities), EBIT/
TA (earnings before interests and taxes/total assets), NI/
TA (net income/total assets), CA/TA (current assets/total
assets), FE/TL (financial expenses/total liabilities), RP/TA
(retained earnings/total assets), CF/TL (cash flow/total
liabilities), NI/SL (net income/sales) and SL/TA (sales/
total assets). The work, which studies the construction
industry, finds that ratios of cash flow', return on assets
and indebtedness are the most discriminant.

Based on all the above, we propose a model that
takes into account the three most frequently used variables

in the previous Spanish literature:

a) return on assets, as an indicator of economic
profitability measured as operating income/total

assets;

b) total liabilities/total assets, as a ratio belonging

to the indebtedness category;

) current assets/current liabilities, as the most

representative ratio of eco-financial balance.

Our proposal in this paper is to include operating
cash flow (OCF) as the main indicator of a firm’s capacity
to repay its debts. The use of OCF as an explanatory
variable is justified by the following:

a) It takes into account the changes in current
capital, thus reaching a cash flow figure based on

the difference between collections and payments;
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Table 1.
Ratio category
Ratio category Items Percentage
Profitability 64 17.44%
Indebtedness 55 14.99%
Eco-Financial balance 42 11.44%
Table 2.
Most frequently used ratios
NUMBER
RATIO OF
STUDIES
Total Liabilities / Total Asset 18
Current Assets / Current Liabilities 14
BAIT / Total Asset 14
Net Profit / Total Assets 14
Current Assets / Total Assets 10
Undistributed Benefits / Total Assets 7
Financial Expenses / Required Liabilities 7
Resources Generated / Required Liabilities 7
b) It does not take account of flows not directly

related to the main activity of the firm (such as
those obtained from the sale of fixed assets) and
which would tend to be less recurrent in future

periods;

) As all the indicators are based on low measures, it
provides a dynamic measure of cash management,
unlike the static vision offered by ratios based on
the data derived from stock measures such as the

treasury value registered on the balance sheet;

d) The previous literature has emphasised its usefulness
when evaluating the situation of highly indebted
firms or for predicting bankruptcy risk, which,
in our opinion, makes it particularly useful as a
determinant of the financial structure of firms

during periods of tougher lending requirements.

Additionally, the Spanish regulations allow us
to arrange the data in a time horizon and using a sample
with a sufficient number of firms. In short, we agree with
Mills and Yamamura (1990) that ratios based on the cash
flow statement offer a better measure of liquidity than
those included in the balance sheet and income statement.

As for the solvency indicators used, those based

on asset guarantees are mote common than those based
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on the ability to repay debts, or the financial expenses
associated with them, with the resources generated
(Mateos, 2008 cited in Mari-Vidal et al., 2014). Since
cash generation is key to maintaining a firm’s day-to-day
operations, we are troubled by the omission of indicators
that take into account the cash flow statement. In a
similar previous review, Somoza-Lépez and Vallverdu-
Calafell (2009) did not include that type of data either,
but at the time this could be attributed to the fact that
that information was not mandatory for most Spanish
firms undil the entry into force of the Spanish General
Accounting Plan in 2007.

In short, we have included in our model a fourth

ratio, which is the main novel contribution of the study:

a) Operating cash flow/total liabilities. In line with
our theoretical considerations, this ratio includes
darta from the cash flow statement that are used
as a measure of a firm’s ability to repay debts with
liquid resources generated by the firm’s main and
recurring activity. For this ratio we take the value
of the operating cash flow provided by the cash
flow statement. Spanish accounting regulations
opt for an indirect OCF presentation model, so
it is calculated based on the result before taxes

and making subsequent adjustments.?

2.4 Literature on cash flow statements
and failure prediction

The previous literature on the influence of cash
flow statements on the financial structure and/or predicting
the insolvency of firms does not offer conclusive results.
The work of Casey and Bartczak (1985) states that
although some previous articles (Gombola & Ketz, 1983;
Gombola, Haskins, Ketz, & Williams, 1987) had found
that ratios based on OCF could be useful in describing
and predicting business structures, their results did not
find that relationship for the prediction of bankruptcy.
In fact, the introduction of ratios based on cash flow
statements did not produce any increase in significance
for models based on “accrual” variables. A previous study
by the same authors (Casey & Bartczak, 1984) had already
concluded that multivariate discriminant models based on
accrual-based ratios predicted corporate bankruptcy more
adequately than any simple model based on OCF data.
Several years later, Aziz and Lawson (1989) demonstrated
that operating cash flow and lender cash flow, among others,
are important variables for predicting bankruptcy, making

a contribution to conservative lending/investing activities
without a significant loss in overall prediction accuracy in
comparison with Z models. Mills and Yamamura (1990)
encouraged auditors to take into account — as their work
was already done by lenders, rating agencies and analysts
—cash flow statement data when assessing the solvency of
firms, especially the OCF/current liabilities and interest
coverage ratios. Laitinen (1994) focused on differentiating
between the capacity to predict business failure of cash
flow, understood as the sum of benefits plus amortizations
and depreciations (the author called it TRCF)®, and
the cash flow taken from cash flow statements (OPCF),
finding that the discriminatory power of OPCF fluctuates
cyclically year by year, reaching its highest value in the
second year before failure. The author attributes these
fluctuations to the adjustment behaviour in the sample
firms because they do not emerge in the discriminatory
power of TRCE The discriminatory power of TRCF is
high in comparison to that of OPCF especially in the
first year before failure. However, OPCF outperforms
TRCEF as a discriminator in the fourth year before failure.

There does seem to be agreement, however, regarding
the greater importance of cash flow statement darta in
cases of firms with high levels of leverage and/or financial
difficuldies. Beaver (1966), DeFond and Hung (2003),
and Ohlson (1980) argue in favour of the importance of
cash flow information when assessing the credit risks and
predicting the bankruptey of distressed firms. In turn,
Previts, Bricker, Robinson, and Young (1994) found that
cash flows seemed to be more important for analysts when
evaluating firms that are highly leveraged, and Graham,
Harvey, and Rajgopal (2005) report that executives consider
cash flow measures to be more important for external
agents than benefits in cases in which the firm is close to
financial difficulties. Lee (2012) makes reference to the
work of Sharma (2001), who finds that cash flows provide
incremental information for the correct classification of
a sample of firms between failed firms and healthy ones.
A more recent study (Bhandari & Iyer, 2013) proposed a
business failure prediction model based on ratios that take
data from the cash flow statement instead of the income
statement. Its model replaces the variables taken from
the income statement with OCF and is able to predict,
with a considerable rate of success, the failure of North
American firms in a multi-sector sample.

The relatively recent creation of the regulatory
obligation for Spanish firms to publish their cash flow

statements and, therefore, the difficulty in obtaining
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cash flow data until after 2005 or even 2008, explains
the even greater shortage of work in the Spanish field.
Diéguez-Soto (2009) states that the figure for cash
flows from ordinary activities is the key indicator when
assessing technical solvency. The aforementioned study
by Tascén et al. (2018) uses a cash flow/total debt ratio,
although the authors do not identify the origin of this

cash flow data (see footnote 1).

3 Data and Methodological Aspects

3.1 Sample

The sample consists of Spanish medium-sized
enterprises (MEs) available in SABI. This database provides
economic and financial information from Spanish and
Portuguese Central Trade Registers. According to Spanish
accounting regulations, only firms with specific size features
(assets, income and employees) are obliged to produce a
cash flow statement, which is essential to our study. Hence,
the sample is restricted to firms that compile the “normal”
model of financial statements, which excludes small firms,
meaning 97.11% of the Spanish firms registered in the
database in 2017. Furthermore, the cash flow statement
is a relatively recent introduction, brought into force
by the current Spanish General Accounting Plan, from
2008 onwards, which limits the period for which this
statement is available.

We work with the most frequently used sampling
method, according to Garcia-Gallego and Mures-Quintana
(2013), which consists of selecting the sample of failed
firms and then choosing the same number of non-failed
firms, matching them with the failed ones according to
their sector and size. This kind of sample, which Zmijewski
(1984) defines based on a state-based sample, presents the
advantage of assuring a sufficiently large number of failed
firms in the sample, as there is a low rate of companies
that have failed in the economy in general, compared
to the non-failed ones. In this case, we used a mixed
procedure to select the sample. The final sample consists

of 1,964 firms and is divided into the following groups:
a. An initial sample, selected according the

aforementioned method, comprising 142 firms;
b. A second group that comprises 1,812 firms.

The initial sample comprised 142 firms, 71 of
which failed in 2015 and 2016, and 71 of which belong to
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the non-failed group from the same period. We included in
this group all the failed firms where accounting information
was available in the SABI database.

Financial and insurance firms were excluded, along
with education and government organisations, because
of their particular characteristics. We also excluded firms
that do not provide some of the data within the selected
time period. Subsequently, we selected another group of
non-failed firms in which features of size, age, location
and industry had a similar weight as the failed group.
The remaining group, used as a control sample, comprises
1,792 non-failed firms at the time the database query was
submitted and 30 failed firms in 2011-2014 and 2017-
2018, found in webconcursal”. This control sample is used
to test our model, and all the firms included fulfil the
original requirements regarding accounting information
availability.

The main period of the study, 2015-2016, is
subsequent to the global financial crisis, thereby seeking to
avoid the possible influence of it on our results. The time
horizon is constrained by the availability of accounting

information.
3.2 Definition of variables

As mentioned before, we propose a model that
takes into account the three most frequently used variables
in the prior Spanish literature according to the review
conducted by Tascén and Castafio (2012), and we add
a variable aimed at measuring the ability to repay debt.
Below we present the definitions and implications of each

of these variables.
Dependent variable

The objective of this study is to determine the
probability of firm failure. Therefore, in the dependent
variable we estimate this probability under the assumption
of a logistic distribution expressed in binary form (0,
1) (Alaka et al., 2018). Consequently, the dependent
variable takes the value 1 if the firm is financially healthy

and 0 otherwise.
Independent variable

The explanatory variables, and their expected
relationships with the dependant variables, are as follow:
Return on assets: an indicator of performance
or economic profitability measured as operating income/

total assets. The ratio considers the returns generated from

Jomon
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the assets regardless of financing, via equity or liabilities,
and the cost thereof. ROA is used in 14 of the studies
analysed by Tascén and Castafio (2012). A firm’s ability
to generate profits must contribute to its financial health
and, therefore, the sign given in the formula for this ratio
is positive. The higher the profitability, the greater the
possibility of the business increasing its equity, therefore

reducing the probability of default.

a) Level of indebtedness is a core point for testing
the solvency of a firm. It is measured as total
liabilities/total assets, so we calculate the percentage
of assets financed by external resources or, in
other words, financed by resources that the firm
has an obligation to repay in the future. It also
represents the proportion of external financing in
the total financial structure of the firm. It is the
most widely used ratio according to the results of
Tascén and Castafio (2012), being used in a total
of 18 studies. A negative relationship is expected
between the company’s level of indebtedness
and probability of financial health, given that
a greater amount of debt in proportion to the
company’s own funds will make it more likely
that the firm will have problems in meeting its
payment obligations, so the sign in the regression

of this indicator should be negative.

b) The current ratio, used as a liquidity measure,
compares the assets that will become cash in the
short term with the liabilities that the firm has
to repay in that same period. Liquidity problems
can be the consequence of a firm’s excessive or
inadequate overall debt, or be directly caused
by inadequate management or poor operating
activity performance. In any case, the lack of
liquidity to cover short-term payments is a cause
for bankruptcy. We use the traditional current
ratio, current assets/current liabilities, as the
liquidity variable in this study. According to
Tascén and Castafo (2012), 10 previous models
have included the liquidity ratio. The existence
of more cashable assets than payable liabilities in
the short term decreases the probability of default
for the company, so the sign in the formula for
this ratio is positive. The reasoning is similar to

that presented for the level of indebtedness, but

with the focus on the required obligations, and
the available resources, in the short term.

19) The final variable seeks to measure a firm’s ability
to repay its debts through its normal activity.
Traditional solvency ratios compare the value of
assets with the amount of liabilities. However,
these comparisons do not take into account the
rate at which assets become liquid following
their expected period of use or the possible
differences between book values and liquidation
values, focusing on the possibility that creditors
will recover their loans and not so much on the
ability of the firm to repay whilst maintaining its
regular activity. In the words of Mateos (2008,
cited by Marf et al., 2014), traditional solvency
indicators are not focused enough on the firm’s
capacity to generate resources in order to cope
with the repayment of debts and the associated
financial expenses. Therefore, we include the
variable operating cash flow/total liabilities to
measure this ability to repay. The greater this
ability, the lower the risk of bankruptcy, so the

expected sign is positive.

Table 3 summarises the expected signs of the

explanatory variables.
3.3 Methodology

A review of the literature shows a wide range
of techniques, with Beaver (1966) being considered the
pioneer author in studying the usefulness of accounting
information to predict business failure, incorporating
univariate discriminant analysis and evaluating the predictive
capacity of the ratios separately. Subsequently, Altman

Table 3.
Explanatory variables
Notation Explanatory variable Exp.ected.
relationship
ROA Operating Income/Total +
Assets
TL/TA Total Liabilities/Total -
Assets
CURRENT Current Assets/ Current +
RATIO Liabilities
OCF/TL Operating Cash Flow/ +
Total Liabilities

Note. The sample is composed of 1,964 Spanish small and
medium-sized enterprises (SMEs) for the period 2011-2018.

] 923

R. Bras. Gest. Neg,, Sdo Paulo, v.22, n.4, p.917-931, Oct./Dec. 2020

'



Natividad Rodriguez-Masero / Jestis D. Lopez-Manjon

(1968) included multivariate analysis, being the first to
apply this technique to predict business failure. These
models were followed, with notable improvements, by
those proposed by Altman et al. (1977), Deakin (1972),
Edmister (1972), Sinkey (1975), and Taffler (1983).
This body of research achieved good resules with small
classification errors, although the statistical restrictions
to which this methodology is subject (independence and
normality of the variables and equality of the variance-
covariance matrices) greatly distorted the results, lowering
their degree of reliability (Campillo et al., 2013).

Within the conditional probability models, we
will use logit analysis. This is the most widely used analysis
method for modelling bankruptcy prediction since it
does not pose restrictions regarding normality in the
distribution of the independent variables or the equality
of the variance-covariance matrices. Therefore, logit
seems to be more appropriate for this kind of study than
discriminant analysis (Lo, 1986). The literature reviews
conducted by Alaka etal. (2018), Campillo etal. (2013),
Jardin (2015), and Tascén and Castafio (2012) show an
increasing group of techniques that use financial ratios
to predict business failure. The logit model assumes that
the logarithm of the probability ratio is linearly related
to the explanatory variables.

Furthermore, logit analysis was employed in this
study because of its frequently mentioned conceptual
advantages relative to multiple discriminant analysis
(Zavgren, 1983). The main reason is that logit analysis
assumes the dependent variable is dichotomous. Through
the logistic regression, we identified an integrated function
for several ratios, which is useful in assessing whether a firm
might be classified as solvent or insolvent in the future.

Depending on the value of the formula below, we
can determine whether a company is likely to be financially

healthy or to have insolvency problems.

Z=By+BrX;+ Py Xy + By Xs+ Xy

1

L=
Where: 14 o 0 K

and B0 is a constant, Pi are logistic regression coeflicients
and Xi are explanatory variables, these being:
X, ROA

X, = TL/TA
X, = CURRENT RATIO
X, = OCH/TL

We used the STATA statistical software package

to carry out the estimates. The model was nested, which
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involves sequentially adding variables, in addition to
comparing the incremental significance provided by each
one, in order to test how the key variable increases the level
of significance achieved by the model. Table 4 provides
the descriptive statistics, presenting the group means
and standard deviations of the four predictor variables.

The table reports data from the firms included
in the initial sample, that is, 142 valid cases (71 failed
and 71 non-failed firms). Both the size and signs of the
group means are as expected.

Table 5 presents the test of significance of equality
for the group covariance matrices. Significance close to
zero validates the use of the linear discriminate function
for estimation and classification purposes. The OCF/
TL variable has a significant influence on the dependent
variable, as shown by the p value; therefore, the inclusion
of our variable enhances the reliability of the model.

4. Empirical Results

In this section we discuss the findings of the
analysis. Table 6 reports the results obtained using our
logistic regression model. We performed three estimations
of the model, taking into account a different timeframe for
each one, in order to ascertain the behaviour of the firms
as failure approaches. Thus, we developed estimations for
two, three and four years prior to failure.

The logistic regression provides evidence that ratio
analysis is conclusive in predicting failure three years in
advance (Model IT). The signs of the coeflicients confirm
our expectations. The variables are statistically significant
and the model is consistent.

The results show than three years prior, there isa
positive relationship between OCF/TL and the possibility

Table 4.
Descriptive statistics of explanatory variables
Variable N  Mean Stmfdﬂ_rd Min Max
Deviation
ROA 138 0 1 2865  6.400
TL/TA 129 0 1 -2.365  6.119
CURRENT 140 0 1 -0.283  11.339
RATIO
OCHTL 113 0 1 2955 6.069

Note. Where N is the number of observations, ROA is the re-
turn on assets, TL/TA is total liabilities/total assets, LIQUID-
ITY is current assets/current liabilities and OCF/TL is the
operating cash flow/total liabilities.
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Table 5.
Correlation matrix s
Z ROA TL/TA CURRENT RATIO OCF/TL
z 1.000
ROA 0.311* 1.000
(0.000)
TL/TA -0.344* -0.388* 1.000
(0.000) (0.000)
CURRENT RATIO 0.165* 0.022* -0.295* 1.000
(0.050) (0.797) (0.000)
OCF/TL 0.310* 0.180* -0.332* 0.436* 1.000
(0.000) (0.055) (0.000) (0.000)

Note. Table 5 presents Pearson correlations; p-values are given in parentheses. All variables are as defined in Table 3. The significance

level is *10 per cent.

Table 6.

Regression results
OCF
7L

7=y +BrROA+ B, % + B;CURRENT RATIO+ 3,

ModellI  Model I  Model IIT

Explanatory Variable (1d) 3) w2)
ROA -0.241 0.606** 0.752
(0.243) (0.331) (0.513)
TL/TA -0.613**  -0.489 -0.952**
(0.265) (0.379) (0.450)
CURRENT RATIO 1.666 6.804***  5.470***
-1.204 -2.643 -2.185
OCHTL 0.051 1.183***  0.809*
(0.275) (0.494) (0.566)
_cons -0.168 0.649 0.221
(0.248) (0.445) (0.392)
Number of obs. 105 111 114
DPseudo-R° 8.65% 24.53% 24.46%
Prob>chi? 0.0149 0.0000 0.0000

Note. Table 6 presents estimated coefficients, where the
independent variables are as follows: ROA is the return
on assets, TL/TA is total liabilities/total assets, CURRENT
RATIO is current assets/current liabilities and OCF/TL is
the operating cash flow/total liabilities. Standard errors
are reported in brackets. * Statistical significance level at
10%. ** Statistical significance level at 5%. *** Statistical
significance level at 1%.

Table 7.
Marginal effect: Model II
Notation Marginal effect (x100)
ROA 0.151
TL/TA -0.122
CURRENT RATIO 1.701
OCFH/TL 0.295

of the firm not having insolvency problems; in this case
we do not reject our preliminary hypotheses. OCF/TL
has the strongest influence over the level of financial
health forecasted by the model; a one-point variation
in OCF/TL implies a 1.18 point increase in the score.
The variable is statistically significant at the 1% confidence
level. Therefore, the variable that includes cash low from
operations explains 99% of the model.

A discrete change in profitability increases the
score by 0.61 points, and we find a positive relationship
with the dependent variable. This variable has a significant
influence on the financial health of the firm, reaching
statistical significance at 5%. We find a negative link
with levels of indebtedness, and if the variable increases
by one point, the probability of financial health decreases
by 0.49 points. Finally, we find a positive relationship
between liquidity and the dependent variable, where a
one point increase in liquidity yields an increase of 6.80 in
the dependent variable, with a significance level of 5%.

In summary, as expected, profitability, liquidity
and ability to repay (measured as OCF/TL) have a
positive and significant influence on the financial health
of the firm, reaching statistical significance at 5% in the
case of profitability, and 1% in the case of liquidity and
ability to repay.

For two years (Model III) in advance, the model
is significant but the results are not as consistent as they
are for three years before failure. Particularly, the level of
statistical significance achieved by the OCF/TL variable
decreases from 99% when used three years prior to failure

to 90% for two years before failure. In the case of four
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years (Model I), the regression results show that the model
must be rejected.

The results obtained in the nested test conclude
that our variable increases the significance of Model II by
2.13%, a relevant percentage of the model’s total significance.
However, this increase is just 0.34% in Model L.

The marginal effects give us a more reliable idea
of how much the probability of predicting business failure
increases given a specific variation in the explanatory
variables when we use logistic regression. The results are
shown in Table 5. The marginal effect (in percentage
terms) of the OCF/TL variable is equal to 0.3 (See Table
7). When this ratio increases by one unit, the probability
that a firm will not have failure problems will increase
by 0.3% when the other variables are controlled. In fact,
the OCF/TL ratio appears to exert more influence on
the probability of predicting business failure than others
frequently used in previous studies, such us profitability
and indebtedness. This is an expected outcome, given
the results obtained in the regression model (Model II).

Moreover, we performed a test to measure the fit
of the model, showing that 77.48% of the observations
are correctly classified. The results indicate that the
probability of correctly classifying the failure of a firm
is 90.48% when the cut-off point is 0.5. If we move the
cut-off point to 0.57, the value increases to 95.24%.

Asaresult of all the above, the formula obtained

in our model can be expressed as follows:

Z=0.649+0.606-X;,-0.489-X, +6.804X;+1.183X,

Where:

X,_ROA

X,=TL/TA

X, = CURRENT RATIO
X, = OCF/TL

If the result provided by the formula is above
0.57 this means that there is a high probability that the
company is financially healthy, whereas if this result is
below 0.57, there is a high probability that the company
has insolvency problems.

As the control sample for Model II, we used a set
0f 1,792 healthy firms in 2017 and 30 firms that initiated
insolvency proceedings in 2013, 2014, 2017 and 2018.
By doing so, we obtain results that verify the reliability
of this model, its high degree of correct classifications
—100% in the case of failed firms — and the increase in
significance provided by the OCF/TL variable.

926]

5 Conclusions

This paper provides empirical evidence on the
influence of variables based on cash flow statements in
relation to business failure prediction. Following Mills
and Yamamura (1990), who indicate that ratios based on
cash flow statements offer a better measure of liquidity
than those taken from the balance sheet and income
statement, we included the variable operating cash
flow/total liabilities among the predictors of business
insolvency. Our study focuses on Spanish medium-sized
firms, thus helping to fill a gap in the literature, because
substantially more previously-published empirical scudies
have focused on failure prediction in large firms than on
SME:s (Tascén et al., 2018).

The model confirms the results of previous studies
regarding the significance of accounting information in
business failure prediction, particularly the key role of
liquidity in bankruptcy forecasting. Our findings show
a model capable of predicting business failure three
years in advance of that failure, with a high degree of
consistency. OCF/TL is a conclusive ratio and useful in
predicting failure, providing significance to the model and,
interestingly, it is more relevant than others frequently used
in previous studies, such as profitability and indebtedness.
Additionally, our findings show that the ability to repay,
measured using the OCF/TL variable, reaches its highest
reliability in predicting failure three years in advance. That
is, this ratio provides signs of failure further in advance
than other ratios, thus allowing greater manoeuvrability
to take corrective action.

The initial timeframe studied was subsequent to
the global financial crisis in order to avoid its influence
on our results. However, when the model is run for the
control sample, which includes failures in years affected
by the crisis, the results of the model are still consistent.

Model II offers a high degree of accurate
classifications of failed firms, reaching 95.24% when the
cut-off is set at 0.57, so the most costly mistakes, which
involve classifying firms as healthy when they actually
had insolvency problems, are minimal.

The results are relevant because they provide
evidence regarding the usefulness of the data obtained from
cash flow statements to predict failure in medium-sized
firms. Consequently, the analysis suggests the usefulness

of taking into account information provided by cash flow
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statements when making decisions regarding lending to
firms and also, from the viewpoint of medium-sized firms,
in relation to the acceptable level of leverage to assume.
We even suggest that using this information could be
relevant for small businesses, for which the cash flow
statement is not compulsory, and the findings of the paper
may suppose an incentive to reveal it. The importance
of OCF as a predictor of business failure implies paying
greater attention to the cash flow statement, and as a
consequence a bigger emphasis on cash management.
On the other hand, the results of our study suggest that
potential creditors should pay special attention to the
information provided by OCF when they make decisions

about financing companies.
Notes

The authors do not explain the calculation of these values.
As this research looks at small firms, which are not obliged
to produce a cash flow statement, we deduce that the authors
used the cash flow obtained from the income statement,
adding depreciation and amortisation expenditure to net
profit, in a similar way to the “generated resources before
taxes/total liabilities” ratio, also provided by the SABI

database.

The adjustments eliminate expenses and income that do
not involve treasury movements, those that correspond
to investment or financing flows and take into account
changes in working capital. Finally, the charges/payments
for interest and taxes on profit, which Spanish regulations

include in the OCE, are presented directly.

iii

TRCF is the most frequently used version of cash flow in
financial studies. Unlike the version we use in this study,
it is not standardized, so the profit figure that is taken as
an initial point can change depending on the studies, and

does not take into account Working capital variations.

¥ www.webconcursal.com consulted in May 2018.
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