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Introduction

This study deals with the contagion effect that occurs due to 
insolvency. In our case, we examine the bankruptcies of 
debtors that do not repay their debts. The financial state-
ments of the creditor companies affected by the insolvency 
situation are analyzed.

Companies are constantly evolving in an environment of 
business risk. Part of this risk consists of the credit risk and 
uncertainty about the possibility of collecting a future com-
mercial debt. This default in payment, which is understood 
as delinquency, is intrinsically associated with a probable 
loss (García & Gutiérrez, 2005), with the consequent damage 
to the company’s results.

Brachfield (2006) argues that delinquency can have disas-
trous consequences for the good performances of those cred-
itors that have been surprised by the entry into bankruptcy of 
any of their debtors. The reason is that this event limits the 
regular financing of a creditor’s currency and results in 
important changes to its profitability, liquidity, and degree of 
indebtedness (to name a few examples).

The Statistical Institute of Catalonia (IDESCAT) (2007) 
established that in recent years, 50.8% of the companies 
that were born in Spain did not last 5 years. Late payments 
and lack of business training are two main threats. In turn, 

the Plataforma Multisectorial de Lucha contra la Morosidad 
(2010) adds that the first cause of insolvency between com-
panies (67% of business closures that have occurred since 
2007) is a late payment that has left them without liquidity 
and with treasury problems.

Therefore, the main objective pursued in this work is to 
determine whether there is a deterioration in the economic-
financial situation for a sample of companies that are all part 
of the list of creditors of others who have undergone a bank-
ruptcy at a certain time. We consider companies in Catalonia 
that submitted a creditors’ file during the 2004–2005 bien-
nium. To observe the desired impact, we constructed a data-
base (309 companies) to conduct an analysis of the annual 
accounts of five consecutive periods: the year of entry in ten-
der, the two previous years, and the two subsequent years.

The main contribution of this work lies in showing 
empirical evidence of the economic-financial deterioration 
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of creditors caused by insolvency of some clients who have 
entered bankruptcy. The sample of companies used in this 
research are commercial creditors of the insolvent clients 
from 2004 to 2005.

The rest of this article is structured as follows: In section 
“Literature Review,” we give a review of the previous litera-
ture that addresses the problem of the domino effect to frame 
our research; section “Data and Method” describes the meth-
odology applied to the analysis of the data. In section 
“Results,” the results are presented. Sections “Discussion” 
and “Conclusion” develop the discussion and finally the con-
clusions on the research and the topic studied.

Literature Review

To establish the theoretical framework for our research, it is 
important to highlight a series of extremely interlinked con-
cepts. The first concept is the domino effect in the economic-
financial field; it entails a series of situations that occur in a 
chain in which one is usually a consequence of the other. We 
refer especially to the credit risk that we assume when we 
sell or make a provision of services, and because we do not 
charge cash, the insolvency situation that a debtor may enter 
could end in business failure. The scientific literature already 
points to a close relationship between these concepts and the 
economic-financial costs associated with them (Box et al., 
2018; García-Apendini, 2014; Schönfeld et al., 2018).

In terms of the credit risk, Schmalenbach (1953) argued 
that credit sales revenues are associated with presumed loss 
due to insolvency that is derived from the loans granted with-
out any indication of default. This author describes the expe-
rience accumulated by the same company from the loss ratio 
of commercial loans. Cea (1995) adds that this debt deferral 
is intrinsically associated with credit risk, and a potential loss 
suggests a priori a negative financial impact on the financial 
statements of the creditor companies. Calvo and Bonilla 
(1999) define credit risk as the possible loss assumed by an 
economic agent due to a breach of the contractual obligations 
of the relevant parties. Along the same lines, Garrido (2000) 
states that a customer credit policy involves quantifying the 
cost of financing sales and taking on the risk of possible 
losses due to the final insolvency of one or more of the cus-
tomers. García and Gutiérrez (2005) maintain that a nonpay-
ment originates a loss for the creditor company that includes 
not only the amount not recovered but also the expenses 
incurred in the process. Jiménez and Saurina (2006) offer 
evidence of a positive relationship between the rapid growth 
of credit and future delinquency ratios. Jacobson and von 
Schedvin (2015) explore the importance of commercial 
credit chains for the propagation of corporate failures. As a 
database, they used commercial creditors on debtors who 
have gone bankrupt in Sweden. The study shows losses 
caused by the contagion effect. These losses resulting from 
financial restrictions imply greater indebtedness, especially 
in the short term. Lamieri and Sangalli (2019) study 

commercial credit as the key source of the contagion effects 
in the 2009–2013 post-economic crisis period for a sample of 
12,000 Italian manufacturing companies. The study shows 
financial and liquidity imbalances of the sample. This evi-
dence sheds light on the importance of moving away from a 
static view of the commercial credit phenomenon and inte-
grating solvency models with specific information on busi-
ness-to-business transactions increasingly available through 
the compilation of large databases.

Regarding insolvency and business failure: To the already 
seminal works of Altman (1968, 1977) and Beaver (1966) of 
the 1960s–1970s, we can mention, among others, Edminster 
(1972), Blum (1974), and Deakin (1977). These three contri-
butions compose the classic compilations in the literature on 
business insolvency prediction, whose main contribution is 
to diagnose in good time the state of economic-financial 
health of companies and show the consequent negative 
repercussions for their creditors. These works compose the 
formal basis of this article.

From the 1980s–1990s, many authors, including Ohlson 
(1980), Altman et al. (1981), Zavgren (1983), Theodossiou 
(1996), Lizarraga (1998), and González Pérez et al. (1999), 
have used previously published works in prediction models 
to delve into some aspects of this topic and give new per-
spectives. These more recent articles incorporate new mod-
els of prediction, comparisons of models, or methods and 
definitions without abandoning the adverse effect that the 
insolvency or business failure of the debtor company pro-
duces for its creditors.

More recently, with the new era of information and the 
greater ability to collect data, works of this type have been 
further refined in the study of insolvency prediction, busi-
ness failure, and associated costs. González and González 
(2000) directly assume the insolvency costs for the creditors 
in the insolvency proceedings when comparing companies 
that resolve their financial difficulties under judicial supervi-
sion, as opposed to those that reach private agreements with 
their creditors. García and Gutiérrez (2005) incorporate the 
concepts of cost and loss associated with the risk of insol-
vency or failure. The default causes a credit loss or expected 
loss for the entity, which includes not only the unrecovered 
capital but also the expenses incurred in the process, which 
induces this economic-financial contagion that reverberates 
negatively in the financial statements.

From our review of the scientific literature, it can be 
deduced that the majority of researchers do not differentiate 
greatly between insolvency and business failure. However, 
researchers do point out the administrative costs associated 
with both events, that is, the time and resources used in judi-
cial proceedings when a bankruptcy situation occurs and the 
negative repercussions these events have for the creditors in 
the debtor businesses’ financial statements (Čámská, 2016). 
In this line, Eklund et al (2018) research on protecting credi-
tors who have been surprised by a bankruptcy of one of their 
clients. The study raises the problem that government 
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institutions, when managing bankruptcies, have to protect 
the economy. For this reason, it is as much as saying that 
creditors could see their loans recovered to continue invest-
ing in new businesses and to continue creating added value 
to the economy. In this case, the vision of bankruptcy is 
understood as a natural component of the life of the company 
and the market. Gavurova et al (2017) have investigated the 
same issue in Slovak companies. Thus, a latent domino effect 
is uncovered.

Finally, the use of traditional financial statements (bal-
ance sheets and income statements) is an essential require-
ment for our objective. Despite this, no less important will be 
the use of tools to homogenize all this information, such as 
economic-financial ratios.

In our case, 14 ratios are selected to carry out the study. 
All of these ratios provide us with the necessary information 
to explain the evolution of liquidity, indebtedness, and profit-
ability. We derive explanatory variables that will help us 
explain the phenomena studied following the example of 
Lev (1974), Foster (1986), Bernstein (1989), Downes (1991), 
Cañibano (1991), Altman (1993), Rees (1995), De Andrés 
(2001), and Rivero Torre (2002).

To deepen the study of the economic-financial evolution 
of these companies 10 years later, we incorporate some addi-
tional variables: the size effect measured through the turn-
over volume (Chuliá, 1993; García Pérez de Lema et al., 
2000; García Vaquero and Maza, 1996; Hernández de Cos 
and Hernando, 1999) and the credit risk through the rights 
pending collection (García & Gutiérrez, 2005; Jiménez & 
Saurina, 2006) and investments (Bayldon et al., 1984; 
Courtis, 1978; Gallizo, 2005; Laurent, 1979). In addition, we 
employ all of the variables commonly used in the Balance 
Scorecard of Kaplan and Norton (1992) to analyze the strate-
gies of companies from a financial perspective.

However, despite the numerous scientific works carried 
out in this field, it has not yet been possible to establish a 
theory on business failure or on the factors that determine it. 
Although there is a relative consensus in the scientific com-
munity on the predominant role of accounting information 
and especially economic-financial ratios as more efficient 
explanatory variables, there is no clear agreement as to what 
these ratios are (Becchetti & Sierra, 2003).

If we examine the monitoring of the economic structure 
indicators of the Statistical Institute of Catalonia (IDESCAT) 
(2015) with regard to the evolution of companies that have 
entered into competition in recent years, there is a consider-
able increase. However, it is true that the emergence of the 
financial crisis has directly contributed to this boom (Table 1).

Data and Method
Data

The data set is based on the information contained in the 
Mercantile Courts of Catalonia. From this source, it was 
found that 173 companies (100% of the population) faced a 
bankruptcy situation in the 2004–2005 biennium.

The study focuses on a database prepared by the authors 
who analyzed using the creditors of these 173 bankrupt com-
panies. The file of each 173 bankrupt companies was 
observed and focuses on the list of creditors.

Thus, the sample that meets two requirements was 
obtained: Each company must be a commercial company 
(not financial entities, public institutions, or foreign compa-
nies) (Jacobson & von Schedvin, 2015; Lamieri & Sangalli, 
2019) and must have an outstanding balance of more than 
€50,000. With these criteria, we obtain 309 companies. The 
reason for establishing this lies in the fact that 77% of the 
sample of 309 companies (i.e., 238 companies) had a debt 
pending collection of €50,000 to €100,000.

The selection of the 2004–2005 biennium is justified by 
the limitations for the years prior to 2004 as well as for the 
years after 2005. Regarding the years prior to 2004, it is dif-
ficult to compile a solid database with sufficient guarantees, 
as the information on the bankrupt companies was dissemi-
nated by different courts without a centralized file. The bank-
ruptcy law (22/2003 of July 9) appeared in mid-2003, and 
with it came the creation of the courts of the mercantile to rule 
on these issues. It was not until fiscal year 2004 that real and 
concentrated information on the bankruptcy situations was 
presented. To analyze the financial situation for the 2 years 
after the contest, there is a barrier based on the difficulty of 
obtaining comparable information due to the appearance of 
the new general accounting plans (Royal Decrees 1514/2007 
and 1515/2007), which came into force on January 1, 2008.

The data used to carry out the economic-financial valuation 
for the five periods have been calculated from the information 
included in the balance sheets and the profit and loss accounts. 
We obtained these records through publications in different 
Commercial Registries, and they were prepared through the 
Iberian Balance Sheet Analysis System (SABI) database.

The variables liquidity, profitability, and indebtedness are 
the objects of study in the 14 economic-financial ratios cho-
sen in this research article (Table 2).

In the realization of this work, we have encountered some 
limitations in the database: We obtained 100% of the compa-
nies in Catalonia that faced a bankruptcy situation during the 
2004–2005 biennium. When we analyzed all of their files 

Table 1. Evolution of Companies That Have Entered Into a Bankruptcy Situation in Catalonia During the Period 2004–2015.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

32 141 206 258 705 1,287 1,203 1,288 1,697 1,866 1,380 981

Source. Statistical Institute of Catalonia (IDESCAT, 2015).
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individually, we found 552 that met the requirement to main-
tain a collection right with the common debtor of over 
€50,000. Only 309 companies out of 552 (i.e., 56%) fulfilled 
their obligation to deposit annual accounts during the 5 years 
in question. The other 243 companies (the remaining 44%) 
either did not meet this obligation in any of the 5 years 
requested or did not have any records.

The majority of companies in the sample (89%) were not 
required to submit to an audit, which affects the reliability of 
the published data.

Empirical Strategy

Therefore, the proposed hypothesis is as follows:

Hypothesis: There is empirical evidence of a deteriora-
tion in the economic-financial structure of creditors pro-
duced by the insolvency of some of their clients who have 
entered bankruptcy.

We use positional multivariate statistical techniques to order, 
analyze, and represent a set of data; the goal is to properly 
describe the characteristics of the 309 companies through 14 
economic-financial ratios and in five consecutive periods. 
We selected the technique of multidimensional scaling 
(MDS), which has been widely applied to accounting science 
(Garcia Ayuso, 1994; Green & Maheshwari, 1969; Kruskal, 
1976, Kruskal & Wish, 1978; Libby, 1979; Mar Molinero & 
Serrano Cinca, 2001; Neophytou & Mar Molinero, 2004; 
Pratt, 1982; and, more recently, Padhi et al., 2012; Sagarra 
et al., 2013; Sarlin, 2013; Tenreiro & Mata, 2013).

The graphical representation we obtained shows the simi-
larity of the observations we analyzed (i.e., the companies) 
according to their representative variables (i.e., the ratios). 
The observations are located on the map in the form of 
points. When the distance between the points is small in the 
representation obtained from the MDS, the structures of their 
data are similar (Fernández Gómez, 2006).

The MDS technique is combined with the application of 
the Property Fitting (PROFIT) methodology. The back-
ground of the application of this technique together with 
the MDS in the accounting field is found in the works of 
Carroll and Chang (1970), Carroll (1972), Green and Rao 
(1972), Davison (1983), Mora and González (2009), 
Serrano Cinca et al. (2010), and Sarlin (2013). Through 
formalized regressions for each ratio and for each period, 
this technique collects the scores regarding the ratios of 
each company; with these scores, it finds the best corre-
spondence between each ratio and the perceptual space 
occupied by them. For this purpose, management vectors 
that help to interpret the results at an economic level are 
incorporated.

We cannot focus on the signs because that would lead to 
error, as the ratios and dimensions can rotate freely without 
affecting the relative positions of the companies. Instead, we 
must concentrate only on the following (Hair et al., 2004): 
(a) the vectors drawn that have an acceptable level of signifi-
cance in the two mapped dimensions; (b) the different angles 
shown by these vectors to determine the degree of indepen-
dence between the variables; and (3) the lengths of these vec-
tors, which will provide information on their importance. 
The mobility and variability of these vectors throughout the 
five time periods studied will provide relevant information 
on the evolution of companies through their economic-finan-
cial ratios by illuminating the determining variables that 
explain the potential economic-financial deterioration during 
the biennium studied. Therefore, we obtain answers to the 
stated question.

After describing the characteristics of these 309 compa-
nies through 14 economic-financial ratios and analyzing 
their evolution over the five periods studied, we created a 
pseudo-panel basis. Through linear regressions, we will 
determine whether there are signs of contagion and whether 
these signs are significant among the companies studied.  
To measure whether there truly is a structural change in the 
ratios of these credit companies over the five periods, the 
Chow test is introduced (Cameron & Trivedi, 2010).

Finally, after 10 years with the 309 companies used in the 
sample, a new panel-type database was prepared. This data-
base complements the data of the 2004–2005 biennium with 
data of the ratios obtained 10 years later for the 2014–2015 
biennium. Through a t test of the means between the two 
periods, we ascertain whether there were significant changes 
over time in the main economic-financial ratios chosen.

Table 2. Economic-Financial Ratios Used in This Research Work.

Ratios group description of the ratios

Solvency/Liquidity ratios
 R1 Liquidity to short term (Acid Test)
 R2 Immediate availability
 R3 Technical solvency
Indebtedness ratios
 R4 Indebtedness to short term
 R5 Indebtedness to long term
 R6 Total indebtedness
 R7 Quality of indebtedness
 R8 % Financial burden on sales
Profitability ratios
 R9 Economic profitability
 R10 Exploitation margin
 R11 Sales rotation
 R12 Profitability of ordinary result
 R13 Shareholder profitability
 R14 Financial or liquid profitability

Source. Self-made.
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Results

Multivariable Analysis Descriptive

The combination of dimensions (1,2) is chosen as an exam-
ple to show the mapped vectors.

In period T1 (Figure 1), which is 2 years before the entry 
into bankruptcy by one of our main customer-debtors, in 
terms of the solvency/liquidity ratios, only the vector of the 
R3 ratio (the technical solvency) associated with the DIM_2 
dimension is significant.

The debt ratios R4 and R6 show a positive relationship. 
From now on, when we refer to a “positive relationship,” we 
mean vectors with the same direction and the same interpre-
tation. On the contrary, when we refer to a “negative relation-
ship,” we are referring to vectors with the same direction and 
the opposite interpretation. The vector of R4 (the short-term 
debt) is much longer than the vector of R5 (the long-term 
debt), which shows a greater weight of short-term financing 
with respect to the total indebtedness.

We see that whereas R3 (the technical solvency), R4 (the 
short-term indebtedness), and R6 (the total indebtedness) are 
associated with the DIM_2 dimension, we have a positive 
direction for R3 and negative directions for R4 and R6. This 
causes the vectors to show a negative relationship. Therefore, 
liquidity and indebtedness follow opposite paths as we go 

into debt. Furthermore, in the short and long terms, this 
indebtedness does not translate into liquidity for the com-
pany, as it serves to pay the current debt.

Because the profitability ratios are orthogonal with 
respect to the liquidity and indebtedness ratios, they are inde-
pendent, that is, they follow their own evolution regardless 
of the level of treasury and financial leverage.

In period T2 (Figure 2), 1 year before the entry into ten-
der, the vector of the technical solvency ratio R3 disappears 
(the technical solvency) and no liquidity ratio is shown. 
Therefore, this variable is not significant in the space we are 
analyzing (DIM 1,2) for period T2 and has no economic sig-
nificance with respect to the other ratios.

Regarding the debt ratios, ratios R4 (the short-term debt) 
and R6 (the total debt) continue to show a positive relation-
ship with very long vectors. Companies need financing to 
deal with their debts, and they will seek it quickly, as short-
term financing lines tend to be smaller and easier to obtain 
than long-term financing. Therefore, this increase in short-
term financing increases the total debt ratio (R6).

It should be noted that in this second period, the vector of 
R8 (the weight of the financial burden on sales) appears with 
a segment of short size and is currently insignificant.

In period T3 (Figure 3), the year of the contest, the vector 
of R1 (the short-term liquidity of the company) appears for 

Figure 1. Graphical representation of the PROFIT analysis for the combination of dimensions (1,2) in period T1.
Source. Self-made.
Note. PROFIT = Property Fitting.
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Figure 2. Graphical representation of the PROFIT analysis for the combination of dimensions (1,2) in period T2.
Source. Self-made.
Note. PROFIT = Property Fitting.

Figure 3. Graphic representation of the PROFIT analysis for the combination of dimensions (1,2) in period T3.
Source. Self-made.
Note. PROFIT = Property Fitting.
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the first time, and the vector of R3 reappears again (the tech-
nical solvency); both vectors are associated with the dimen-
sion DIM_2. The two previous ratios have this feature: In 
their calculation, they incorporate the outstanding debt in 
their numerator. In addition, the vector of R2 (the immediate 
availability) that only and exclusively measures the avail-
ability of cash in the company still does not appear.

It should be noted that the vector of the R7 ratio (the 
quality of debt) appears for the first time, which indicates 
the growing evolution of short-term debt for the group of 
companies studied. The lack of liquidity has resulted in an 
increase in the short-term debt, which is mainly motivated 
by the imperative need for companies to satisfy their short-
term debts to continue operating.

The problem of a lack of liquidity due to the failure to col-
lect part of the clients’ debt does not translate into a negative 
effect on the profitability because the firms remain intact.

In period T4 (Figure 4), which is 1 year after the contest, 
all of the indebtedness ratios continue to appear, just as they 
appeared in the previous period. In addition, these ratios 
show greater activity, which is the result of this constant need 
for financing for firms to be able to face their debts.

However, it is important to emphasize that the vector of 
R8 (the percentage of the financial burden on sales) has con-
siderably decreased its size with respect to the previous peri-
ods. We interpret this change in the sense that the weight of 
the financial burden has reached its maximum point and 

companies do not need additional financing beyond their 
operational needs.

In this period (Q4), significant differences are detected for 
the first time between the profitability ratios affected by the 
financial burden due to external financing with respect to the 
same quantity calculated before interest. Still, all of the ratios 
show margins and positive results.

Finally, in period T5 (Figure 5), 2 years after the contest, 
an especially significant event occurs: All of the vectors 
associated with the solvency/liquidity ratios appear again. 
The three ratios R1 (the short-term liquidity), R2 (the imme-
diate availability), which is drawn for the first time, and R3 
(the technical solvency) have very extensive and significant 
vectors. The fact that the R2 ratio’s vector appears for the 
first time is particularly relevant. This ratio measures the 
immediate availability of treasury resources, and it indicates 
that after 2 years of having passed a bankruptcy to their cli-
ent-debtors, companies return to normal with respect to the 
availability of treasury resources.

In terms of the debt ratios, the disappearance of the graph 
of the vector for R8 (the percentage of the financial burden on 
sales) is particularly significant. This alteration corroborates 
the fact pointed out in the previous period where a significant 
reduction in the mapped vector was already envisaged, which 
we interpreted as this burden having reached its peak.

To conclude this section, and as a summary, we incorpo-
rate Figure 6. In this figure, the combination of dimensions 

Figure 4. Graphical representation of the PROFIT analysis for the combination of dimensions (1,2) in period T4.
Source. Self-made.
Note. PROFIT = Property Fitting.
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(1,2) are grouped in a single graph for the set of five periods 
(Ti), where “i” is a number between 1 and 5 that depends on 
the period represented. Moreover, the displacements suffered 
by the set of three groups of ratios are shown to highlight the 
changes of relative position among them. We observe that 
the liquidity ratios (Trajectory 1) and the indebtedness ratios 
(Trajectory 2) follow opposite trajectories, as has been 
described in the individual graphs by period. In contrast, 
profitability (Trajectory 3) moves in circles and indepen-
dently of the other ratios. It should be noted that for period 
T3 (with the contest year and highlighted circles in bold), all 
of the vectors are located in the quadrants to the left of 
DIM_1.

We would like to clarify that the trajectories are drawn as 
a guideline but without specific meaning; inasmuch as we 
have not defined the dimensions, we cannot give an eco-
nomic sense to the results. Nevertheless, the trajectories 
reinforce the coherence of the study, validate the conclu-
sions we obtained, and could help in the future to begin new 
lines of research in locating new companies with similar 
characteristics.

Econometric Analysis

Through the MDS analysis, we select the most significant 
ratios that explain the general behavior of the family of ratios 

to a greater extent. These ratios are R2 (the solvency/liquid-
ity), R7 (the indebtedness), and R12 (the profitability). With 

Figure 5. Graphical representation of the PROFIT analysis for the combination of dimensions (1,2) in period T5.
Source. Self-made.
Note. PROFIT = Property Fitting.

Figure 6. Graphical representation of the PROFIT analysis for 
the combination of dimensions (1,2) for the set of five periods.
Source. Self-made.
Note. PROFIT = Property Fitting.
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these ratios, we analyze through a panel of companies the 
relationships that exist with respect to the other ratios, and 
we take as references those relationships that have shown 
significant data in the linear regression analysis. The objec-
tive is to determine whether there are structural changes in 
the given time within the set of 309 companies we have ana-
lyzed. Specifically, we examine whether there is a structural 
change in the two post-contest periods (Periods 4 and 5) with 
respect to the three previous periods (the year of the contest 
and the two previous ones).

In Table 3, as there are a large amount of data (309  
companies, 14 economic-financial ratios, and five studied 
periods), a pseudo-panel basis is created. Through linear 
regressions, the authors analyzed whether there are signs of 
contagion and whether these are significant among the com-
panies studied. In the Chow test, the authors analyze the 
dependent variable of the R2 ratio, and this will indicate 
whether there is structural change (Cameron & Trivedi, 
2010) in the 309 creditor companies throughout the five peri-
ods. The significant results explain the evolution of the ratio 
largely, which present a confidence level of 99% (***) or 
95% (**). The same criteria have been established in Table 4 
for the R7 ratio and in Table 5 for the R12 ratio.

Ratio R7 (the quality of indebtedness) is significant for 
periods T1, T2, and T3 and maintains a negative correlation 
with respect to the dependent variable, namely, ratio R2; as 
R7 increases, R2 decreases, that is, when the short-term debt 

increases, the availability of companies decreases. In addi-
tion, ratio R8 (the financial burden on sales) is also signifi-
cant, as it maintains a negative correlation with ratio R2. By 
increasing the financial burden in the form of the interest that 
the company has to pay, the availability of companies 
decreases.

Through the Chow test, we observed the following for the 
dependent variable: For the R2 ratio, there is a structural 
change in periods T4 and T5 (the 2 years after the contest) 
with respect to period T3 (the year of the contest) and the two 
previous ones T1 and T2.

Ratio R4 (the short-term debt) shows a meaningful level 
of significance in the five periods studied. Still, a positive 
correlation is observed for the first three periods: As the 
short-term debt increases, the quality of our total indebted-
ness worsens. In addition, for Periods 4 and 5, a negative 
correlation with respect to the dependent variable R7, or the 
short-term indebtedness, loses prominence and no longer has 
significant influence on the quality of indebtedness.

In addition, ratio R8 (the financial burden on sales) 
maintains a positive relationship in the first three periods 
with ratio R7 (the quality of indebtedness). During this 
time, as firms increase their debt and their corresponding 
financial burden, they worsen their debt quality because it 
occurs in the short term. This relationship is reversed for 
Period 5, where the debt moves from the short term to the 
long term.

Table 3. Chow Test for the R2 Ratio Immediate Availability (Solvency/Liquidity).

Acronym  
(see Table 12)

(1) (2) (3) (4) (5) (6)

R2 R2 R2 R2 R2 R2

T_4 0.0532 (0.40) 0.0634 (0.47) 0.0537 (0.40) 0.678 (1.38) 0.0989 (0.74) 0.788 (1.53)
T_5 −0.128 (−0.95) −0.128 (−0.95) −0.128 (−0.95) −0.905* (−1.81) −0.124 (−0.92) −0.942* (−1.85)
R4 −0.0000537 (−0.04) 0.00369 (0.66)
R44 −0.0000428 (−0.03) −0.00361 (−0.63)
R45 −0.000339 (−0.11) −0.00107 (−0.08)
R5 −0.0000972 (−0.03) −0.00754 (−0.62)
R54 −0.00727 (−0.41) −0.00913 (−0.44)
R55 −0.000251 (−0.08) 0.00635 (0.49)
R6 −0.0000354 (−0.04)  
R64 −0.0000774 (−0.06)  
R65 −0.000127 (−0.10)  
R7 −3.326*** (−5.82) −3.479*** (−5.96)
R74 −0.846 (−1.40) −0.888 (−1.41)
R75 0.953 (1.55) 1,008 (1.60)
R8 0.0161 (1.07) 0.0285* (1.91)
R84 −0.672*** (−2.61) −0.639** (−2.52)
R85 −0.0156 (−0.57) −0.0269 (−1.01)
_cons 0.419*** (6.35) 0.418*** (6.36) 0.418*** (6.35) 3.055*** (6.68) 0.414*** (6.30) 3.161*** (6.80)
N 1,545 1,545 1,545 1,545 1,545 1,545

Note. t statistics in parentheses. Tests R44, R45, R54, R55, R64, R65, R74, R75, R84, and R85: (1) R44 = 0; (2) R45 = 0; (3) R54 = 0; (4) R55 = 0; (5) 
R64 = 0; (6) R65 = 0; (7) R74 = 0; (8) R75 = 0; (9) R84 = 0; (10) R85 = 0. Constraint 5 dropped. Constraint 6 dropped. F(8, 1159) = 1.85. Prob. >  
F = 0.0641.
Source. Self-made.
*p < .1. **p < .05. ***p < .01.
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Table 4. Chow Test for the Ratio R7 Quality of Indebtedness (Indebtedness).

Acronym  
(see Table 12)

(1) (2) (3) (4)

R7 R7 R7 R7

T_4 −0.0106 (−1.47) −0.0103 (−1.41) −0.0107 (−1.48) −0.00833 (−1.13)
T_5 −0.00989 (−1.35) −0.00967 (−1.32) −0.00970 (−1.33) −0.00833 (−1.11)
R4 0.0000824 (1.05) 0.000945*** (3.12)
R44 −0.0000708 (−0.77) −0.000930*** (−3.04)
R45 0.0000380 (0.23) −0.000510 (−0.71)
R5 0.0000489 (0.29) −0.00192*** (−2.95)
R54 −0.000229 (−0.24) 0.00141 (1.29)
R55 −0.00000280 (−0.02) 0.00174** (2.50)
R6 0.0000439 (0.82)  
R64 −0.0000328 (−0.46)  
R65 −0.00000870 (−0.12)  
R8 0.00363*** (4.47)
R84 0.00685 (0.49)
R85 −0.00356** (−2.43)
_cons 0.793*** (221.04) 0.793*** (221.30) 0.793*** (221.15) 0.790*** (219.80)
N 1,545 1,545 1,545 1,545

Note. t statistics in parentheses. Tests R44, R45, R54, R55, R64, R65, R84, and R85: (1) R44 = 0; (2) R45 = 0; (3) R54 = 0; (4) R55 = 0; (5) R64 = 0; (6) 
R65 = 0; (7) R84 = 0; (8) R85 = 0. Constraint 5 dropped. Constraint 6 dropped. F(6, 1162) = 2.65. Prob. > F = 0.0149.
Source. Self-made.
**p < .05. ***p < .01.

Table 5. Chow Test for the R12 Ratio Profitability of Ordinary Result (Profitability).

Acronym  
(see Table 12)

(1) (2) (3) (4) (5) (6)

81 R12 R12 R12 R12 R12

T_4 1.950* (1.79) −1.342*** (−6.91) 1.807* (1.66) −1.663*** (−7.89) −4,569 (−1.13) 2.381*** (3.16)
T_5 −0.239 (−0.20) −0.0970 (−0.49) −0.0942 (−0.09) −0.171 (−0.80) −1,633 (−0.40) −0.154 (−0.20)
R2 0.0368 (0.13) 0.00855 (0.17)
R24 −0.0924 (−0.18) 0.00915 (0.10)
R25 0.158 (0.08) 0.0834 (0.24)
R4 −0.0283*** (−13.47) −0.0347*** (−4.27)
R44 0.258*** (105.14) 0.266*** (32.33)
R45 −0.00654 (−1.45) 0.0406** (2.12)
R5 −0.0437* (−1.75) 0.0150 (0.86)
R54 0.0991 (0.69) −0.225*** (−7.52)
R55 0.0271 (1.02) −0.0364* (−1.94)
R6 −0.0197*** (−12.54)  
R64 0.248*** (119.22)  
R65 0.0101*** (4.90)  
R7 −0.932 (−0.20) 1,373 (1.60)
R74 8.339* (1.68) −4.384*** (−4.78)
R75 1,841 (0.36) −0.0834 (−0.09)
R8 −0.00256 (−0.02) −0.00565 (−0.26)
R84 −0.624 (−0.30) 0.206 (0.55)
R85 0.00537 (0.02) 0.00711 (0.18)
_cons 0.135 (0.25) 0.271*** (2.81) 0.165 (0.31) 0.251** (2.40) 0.877 (0.23) −0.824 (−1.20)
N 1,545 1,545 1,545 1,545 1,545 1,545

Note. t statistics in parentheses. Tests R24, R25, R44, R45, R54, R55, R64, R65, R74, R75, R84, and R85: (1) R24 = 0; (2) R25 = 0; (3) R44 = 0; (4) R45 
= 0; (5) R54 = 0; (6) R55 = 0; (7) R64 = 0; (8) R65 = 0; (9) R74 = 0; (10) R75 = 0; (11) R84 = 0; (12) R85 = 0. Constraint 7 dropped. Constraint 8 
dropped. F(10, 1156) = 744.43. Prob. > F = 0.0000.
Source. Self-made.
*p < .1. **p < .05. ***p < .01.
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As with the previous ratio, through the Chow test we also 
observe that for the dependent variable of the R7 ratio, there 
is a structural change in periods T4 and T5 (2 years after the 
contest) with respect to the previous periods.

During the first three periods, R4 ratio (the short-term 
debt) maintains a negative relationship with the R12 ratio, 
that is, by increasing the short-term debt, the financial bur-
den has a negative effect on the ordinary results. In contrast, 
for R4 (the short-term debt) in Periods 4 and 5, the relation-
ship with R12 changes sign because companies react to the 
higher cost of short-term debt by replacing their short-term 
financing for the long term. It is well known in the financial 
world that the cost of short-term debt is usually higher than 
the cost of long-term debt; hence, the latter does not penalize 
the operating account as much. This observation is in line 
with what ratio R5 (the long-term indebtedness) shows in 
Periods 4 and 5.

In turn, ratio R7 (the quality of indebtedness) is decisive 
and significant in Period 4, which is the year following the 
entry into bankruptcy: As R7 increases, R12 decreases. The 
increase in the quality of indebtedness causes a negative 
effect on the economic results.

Finally, as occurred with the previous ratios, through the 
Chow test we observe again that for the dependent variable 
of the R12 ratio, there is a structural change.

Robustness Analysis 10 Years Later

In this section, a statistical analysis is carried out in two 
stages. First, a symmetrical t test of means is used to compare 
the arithmetic means of the economic-financial ratios with a 
period of 10 years of difference (biennium 2014–2015 with 
respect to the 2004–2005 biennium). Then, by means of a 
regression model we try to explain the causes of the uncov-
ered differences. As explanatory variables, we use the ratios, 
the outstanding debt, the investment in assets, and the turn-
over figure.

In the database of 309 companies that we use in the sam-
ple for the 2004–2005 biennium, 10 years later in the 2014–
2015 biennium only 186 companies present annual accounts 
in the respective mercantile registers. This decline represents 
a loss of 123 companies, which is equivalent to 39.8% of the 
sample. This change is a real limitation, and the reason for 
the nonrepresentation is unknown.

Following the criteria used in the previous point, we con-
tinue to use and analyze the most significant ratios that 
explain the general feeling of the selected family of ratios to 
a greater extent.

The R2 ratio shows that the difference in means after 10 
years is not statistically significant (Table 6). Note that when 
we performed regressions of the variables incorporating the 
explanatory variables, we found that the “Debt Total” repre-
sents significant data for the 2004–2005 biennium with a 
result of −0.119 and a confidence level of 95%. We interpret 
this result in the sense that as the outstanding debt increases, 
the R2 ratio of the immediate availability decreases 
significantly.

In turn, the variable “Billing” has a result of 0.090 (Table 
7) and a level of confidence of 95%. Therefore, those compa-
nies that have the highest turnover are those that have 
improved their availability ratio.

The R7 ratio shows significant changes between the 
means (Table 8), which indicates that the average of the 
ratio for the 2004–2005 biennium is higher than the aver-
age of the ratio for the period 2014–2015. Thus, companies 
were more indebted in the short term 10 years ago when 
they were in the bankruptcy period, which corroborates the 
data obtained through the MDS analysis. In that analysis, 
it was observed that it would take 2 years after the contest 
for the companies to begin to replace short-term debt with 
long-term debt.

By incorporating some variables that explain the reason 
for this variation (Table 9), the variable “Debt total” (0.292) 
has a confidence level of 99%. That is, the outstanding 

Table 6. R2: Symmetric t Test for Two Means.

t test R2, by (Period)
Two-sample t test with equal variances

Group Observed M SE SD 95% CI

2004 186 0.6224532 .3328791 4.539865 [−.0342739, 1.27918]
2014 186 1.236578 .4152061 5.662656 [0.4174303, 2.055726]

Combined 372 0.9295156 .2662038 5.134353 [0.4060581, 1.452973]

Diff. −0.6141247 .5321697 [−1.660581, 0.4323318]

Diff. = mean (2004) − mean (2014) t =  −1.1540
Ho: diff. = 0 df =     370

Ha: diff. < 0 Ha: diff. != 0 Ha: diff. > 0
Pr(T < t) = 0.1246 Pr(|T| >|t|) = 0.249.2 Pr(T > t) = 0.8754

Source. Self-made.
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Table 7. R2: Regressions of the Ratios 10 Years Later and Considering the Explanatory Variables.

(R2[2004]) (R2[2014]) (R2[XT])

Acronym (see Table 12) b/SE b/SE b/SE

Total debt −0.119** (0.053) −0.397 (0.448) −0.138 (0.105)
Investment 0.039 (0.051) 0.241 (0.657) 0.056 (0.077)
Invoiced 0.090** (0.044) 0.168 (0.357) 0.050 (0.084)
R5 −0.030 (0.021) −0.226 (0.214) −0.031 (0.052)
R8 2.770*** (0.099) −0.117 (0.219) 0.736*** (0.155)
R10 −3.049*** (0.423) −0.140 (0.215) 0.650*** (0.154)
R11 −0.014 (0.031) 0.028 (0.083) −0.055 (0.054)
R14 −0.031 (0.066) −0.011 (0.063) −0.006 (0.051)
N 186 186 372
R2 .976 .253  

Source. Self-made.
**p < .05. ***p < .01.

Table 8. R7: Symmetric t Test for Two Means.

t test R7, by(Period)
Two-sample t test with equal variances

Group Observed M SE SD 95% CI

2004 186 0.811271 0.0146357 0.1996043 [0.7823967, 0.8401453]
2014 186 0.7477984 0.0188352 0.256878 [0.710639, 0.7849578]

Combined 372 0.7795347 0.0120239 0.2319081 [0.7558912, 0.8031782

Diff 0.0634726 0.0238531 [0.016568, 0.1103772]

Diff. = mean(2004) − mean(2014) t =  2.6610
Ho: diff. = 0, df =    370

Ha: diff. < 0 Ha: diff. != 0 Ha: diff. > 0
Pr(T < t) = 0.9959. Pr(|T| >|t|) = 0.0081 Pr(T > t) = 0.0041

Source. Self-made.
Note. CI = confidence interval.

Table 9. R7: Regressions of the Ratios 10 Years Later and Considering the Explanatory Variables.

Acronym  
(see Table 12)

(R7[2004]) (R7[2014]) (R7[XT])

b/SE b/SE b/SE

Total debt 0.414** (0.202) −0.398 (0.365) 0.292*** (0.099)
Investment −0.268 (0.195) −0.079 (0.536) 0.218*** (0.069)
Invoiced −0.097 (0.168) 0.525* (0.291) −0.076 (0.075)
R5 −0.381*** (0.082) −0.905*** (0.174) 0.144*** (0.045)
R8 −0.614 (0.382) −0.395** (0.179) −0.226 (0.141)
R10 −1.608 (1.627) −0.158 (0.175) −0.051 (0.133)
R11 0.459*** (0.120) 0.155** (0.068) 0.241*** (0.049)
R14 −0.489* (0.253) −0.119** (0.052) −0.036 (0.044)
N 186 186 372
R2 .621 .508  

Source. Self-made.
*p < .1. **p < .05. ***p < .01.
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balance has a positive relationship with the R7 ratio, as the 
number of companies in the sample increases as we increase 
our outstanding balance of debt collection.

In addition, the variable “Investment” is also significant 
with an inverse relationship (−0.218) and the same confi-
dence level of 99%. The higher the level of investment 
required by companies, the lower the level of short-term debt 
they present will be.

Two ratios used in the study appear as explanatory factors 
of these changes. The ratio R5 for the long-term indebted-
ness explains significantly and with a level of confidence of 
99% (−0.144) this difference of means between the two peri-
ods. As the long-term debt increases, it is replaced by short-
term debt, as we showed in the MDS analysis. The regressions 
of the ratios already show a level of significance of 1% both 
for the 2004–2005 biennium (−0.381) and for the 2014–2015 
biennium (−0.905).

In turn, the ratio R11 for the sales rotation, which uses the 
investment in assets for its calculation, indicates with a con-
fidence level of 99% (0.241) that there is a significant differ-
ence between the averages of the two periods. We interpret 
this difference as a higher level of investment and a lower 
level of short-term indebtedness shown by the companies in 
the sample, as indicated by the variable “Investment.” This 
pattern is because smaller companies have greater exposure 
to risk because they have a more unfavorable debt structure. 
The regressions of the ratios show a level of significance of 
1% for the 2004–2005 biennium (0.459) and a significance 
level of 5% for the 2014–2015 biennium (0.155).

The R12 profitability ratio does not show at a statistical 
level (Table 10) any significant differences 10 years later in 
the sample of the 186 companies that present annual accounts, 
nor are there significant differences in any of the explanatory 
variables used to complement the analysis (Table 11).

Discussion

In general, and for the set of different combinations of 
dimensions reinforced by the statistical test, we conclude 
that for period T1, which is 2 years before the entry into 
competition by some of the main clients, the liquidity levels 
and the solvency of the companies were not worrisome. 
There was enough treasury to deal with the short-term 
debts. Moreover, the financial leverage showed a balance 
between the level of short-term and long-term indebtedness 
with a volume of indebtedness according to the productive 
activity. That is, these companies were allocating long-term 
financing for investments and short-term financing for their 
current activities.

In period T2, which was the year before the tender, the 
first signs of something occurred: The short-term debt 
increased because firms’ short-term debts were acquiring 
more volume than their long-term debts, which worsened the 
quality of indebtedness.

In period T3, the year of the contest, there was an altera-
tion and a structural change in the composition of the finan-
cial statements. The short-term debt increased considerably 
because companies needed cash to meet their current debts 
and went to the financial market in search of short-term 
financing, which is quicker to obtain. This excessive indebt-
edness was motivated to a great extent by the pending collec-
tions of delinquent clients that entered bankruptcy situations 
and did not materialize the fulfillment of their debt. In short, 
the companies initially reacted by seeking short-term financ-
ing that allowed them to cover their immediate debts, and 
thus not break their normal productive functioning. This 
behavior makes the quality of indebtedness worse: The pro-
portion of short-term debt was gaining ground relative to the 
proportion of long-term debt.

Table 10. R12: Symmetric t Test for Two Means.

t test R12, by (Period)
Two-sample t test with equal variances

Group Observed M SE SD 95% CI

2004 186 0.0770105 0.0517395 0.7056321 [−0.0250647, 0.1790857]
2014 186 −0.1807032 0.2791488 3.807082 [−0.7314274, 0.370021]

Combined 372 −0.0518463 0.1419179 2.737213 [−0.3309107, 0.227218]

Diff. 0.2577136 0.2839032 [−0.3005525, 0.8159797]

Diff. = mean(2004) − mean(2014) t =  0.9078
Ho: diff. = 0 df =    370

Ha: diff. < 0 Ha: diff. != 0 Ha: diff. > 0
Pr(|T| < t) = 0.8177 Pr(|T| >|t|) = 0.3646 Pr(T > t) = 0.1823

Source. Self-made.
Note. CI = confidence interval.
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The solvency and liquidity ratios were directly affected 
by the debt pending collection from delinquent clients, which 
reached their worst levels. The liquidity was diminished, and 
this lack of available cash sent companies into a dangerous 
spiral, as if they sought to meet their obligations to third par-
ties in the short term, and they had to borrow.

In this period (T3), the financial burden of companies 
appeared clearly and forcefully. This burden directly and 
negatively affected the profitability of the ordinary result, 
which is calculated by the result or operating margin minus 
the interest on the debt.

Although until this point the profitability of the compa-
nies had been independent of the levels of liquidity and 
indebtedness, in this third period (the year of the contest) a 
small correlation between profitability and indebtedness 
began to emerge. This short-term debt, which in the usual 
practice of financial markets is typically more expensive 
than long-term debt, caused an increase in the proportion of 
the financial burden borne by companies. This burden 
affected slightly the firms’ results, although we must not for-
get that these results were still very positive.

Upon reaching period T4, which was 1 year after the ten-
der, the increase in short-term debt stabilized. Companies 
reacted and begin to replace short-term debt for the long term, 
as they were aware that this financial maneuver will cause bet-
ter financial results in the future. The cost of the debt will be 
lower yearly. Thus, firms will avoid treasury tensions by hav-
ing to return long-term debt; in addition, it is possible to stop 
the growth of the financial burden in this way.

The immediate consequence was the improvement in the 
debt quality ratio. The weight of the long-term debt began 
to grow to the detriment of the short-term debt, which bal-
anced the financial leverage, as in the years before the 
competition.

Subsequently, in the T5 period, which was 2 years 
after the entry into competition, companies showed a 
general stabilization at the economic-financial level and 
returned slightly to the origins of the years before the 
entry into the contest. As the final consequence, this 
domino effect translated into greater long-term debt. This 
debt would not exist without the entry into bankruptcy of 
the client-debtors.

Table 11. R12: Regressions of the Ratios 10 Years Later and Considering the Explanatory Variables.

Acronym  
(see Table 12)

(R12[2004]) (R12[2014]) (R12[XT])

b/SE b/SE b/SE

Total debt −0.166** (0.081) −0.161 (0.641) −0.019 (0.107)
Investment 0.094 (0.079) 0.363 (0.937) 0.024 (0.079)
Invoiced 0.069 (0.067) 0.051 (0.510) 0.006 (0.086)
R8 0.201 (0.154) 0.103 (0.311) 0.066 (0.159)
R10 1.085* (0.651) 0.089 (0.307) 0.059 (0.159)
R11 0.016 (0.048) 0.003 (0.118) 0.014 (0.055)
N 186 186 372
R2 .281 .024  

Source. Self-made.
*p < .1. **p < .05.

Table 12. Definitions of the Main Variables.

Acronym Description

R + number Ratio according to specifications in Table 2
T_4 Period 4, the year following the entry into bankruptcy
T_5 Period 5, 2 years following the entry into bankruptcy
R45 Ratio 4 in Period 5
Group 2004 Start year of the study (includes years 2004 and 2005)
Group 2014 10 years after the study (includes years 2014 and 2015)
R2/2004 Ratio R2 at the start year of the study
R2/2014 R2 ratio 10 years after the year of study start
(R2[XT]) Panel that brings together 2 years in the same regression
Total debt Explanatory variable Debt Pending Payment
Investment Explanatory variable Investment in assets
Invoiced Explanatory variable Number of Annual Turnover
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Conclusions

The basic conclusion of the research we have carried out is 
the contrast of the domino effect where the non-fulfillment of 
the payment obligations of the customers-debtors and the 
lack of liquidity translate into greater external financing 
needs. Companies remain indebted, lose financial autonomy, 
pay additional costs for interest, and end up with greater trea-
sury pressure because they have to repay a much larger debt. 
The reachability is not affected by the domino effect, as it 
passes independently of this effect.

It is worth highlighting the statistical evidence of a struc-
tural change in the composition of the solvency/liquidity, 
indebtedness, and profitability ratios for Periods 4 and 5 
with respect to the first three periods, which includes the 
year of the contest. Thus, we demonstrate that the differ-
ences that explain the evolution of the ratios over the five 
periods studied are statistically significant and that an entry 
into bankruptcy on the part of a major client causes signifi-
cant damages in the creditor companies. Therefore, the 
study demonstrates a contagious effect that affects the busi-
ness fabric, which can be extrapolated to other regions and 
to other countries. This conclusion has been also demon-
strated by other studies such as Cuñat and García-Appendini 
(2012) and Jacobson and von Schedvin (2015). This event 
could help the economic policies of countries when they 
seek to avoid or reduce the burden of this economic-finan-
cial contagion.

Finally, we analyzed the ratios of these companies 10 
years later, although we have the limitation that 123 compa-
nies are no longer present in the data for unknown reasons. 
The results indicated by the 186 remaining companies show 
that the ratios of liquidity were maintained statistically over 
time. This finding represents an improvement in the level 
of indebtedness in the short term and an unaffected profit-
ability, which continues to evolve regardless of whether the 
company was subjected to a bankruptcy situation by one of 
its clients.

The research presents some limitations. First, when ana-
lyzing the financial statements of a sample of companies, not 
all of them have to be damaged because of the entry into 
bankruptcy of one of their clients. There are an infinite num-
ber of attributable and variable causes, both internal and 
external, which can influence this entire process. Internal 
factors include, among others, poor management of the man-
agement team, wrong decision-making, lack of knowledge to 
understand the evolution of the market, and failures in R&D 
+ I processes (Research + Development + Innovation), 
which place a product on the market without the desired suc-
cess. External causes include the evolution of the market, 
competition, the entry of foreign competitors with better 
conditions and qualities, the sectoral crisis, and a long etcet-
era. These circumstances have an important intrinsic bias, 
which are very difficult to control. Therefore, these circum-
stances are presented as a limitation in this research. One 

possible explanation to solve this limitation could be the con-
sideration that all companies have a common characteristic: 
the fact of appearing on the list of creditors of a client-debtor 
who has entered bankruptcy.

A second limitation is that many of the analyzed compa-
nies assumed risk contracting an insurance specialized in 
risk. Companies contract a surety or guarantee insurance 
which assumes their commercial credit. Its objective is to 
establish preventive measures that help avoid defaulters and 
filter to rule out bad payers and unpaid debts.

In this case, the limitation is that the economic-financial 
impact that these companies may suffer will be moderate. 
This is because once the expected deadlines and the urocratic 
aspects of the event have been met, the insured company will 
normally cover 80% of the debt. This cover could have a 
temporary impact of deterioration on the financial statements 
of the company. To get an idea of the scope of this procedure, 
the insurance company Unespa-Unión Española de Entidades 
Aseguradoras y Reaseguradoras (2009) considers that the 
indicator that best expresses the socioeconomic importance 
of surety or guarantee insurance is the insured capital, that is, 
the operations’ total economic that is protected by the insur-
ance guarantee, €137,000 million (almost 14% of the Spanish 
gross domestic product [GDP]).

A third limitation of this study is the selection of the 
2004–2005 biennium. Regarding the restrictions found 
with respect to the years prior to 2004, these focus on the 
difficulty of making a solid database with sufficient guaran-
tees, given that the information on the companies competed 
was disseminated by different courts without having a  
centralized file. The Insolvency Law (22/2003 of July 9) 
appeared in mid-2003, and with it, the commercial courts 
were created to discern on these issues. It was not until 
2004 that real and concentrated information was available 
on the bankruptcy situations presented. Regarding the 
restrictions found after 2005, when wanting to analyze the 
financial situation of the selected companies for 2 years 
after the bankruptcy, there is a barrier that comes from the 
difficulty of obtaining comparable information. This diffi-
culty is because of the appearance of the new general 
accounting plans (Royal Decrees 1514/2007 and 1515/2007) 
starting on January 1, 2008. For this reason, the configura-
tion and valuation in the balance sheets, as well as the profit 
and loss account show significant differences between the 
old plan (PGC 1990, effective until December 31, 2007) 
and the new one (PGC 2007, effective from January 1, 
2008). This makes their comparability more difficult, and 
the contribution to the research would be scarce. Moreover, 
to reinforce the reason of difficulty to compare these peri-
ods, there exists a commercial legal regulation in the new 
general accounting plan (PGC 2007, effective from January 
1, 2008). This regulation is the third transitory provision of 
the accounting plans (Royal Decree 1514/2007 of the 
General Accounting Plan of November 16 and Royal 
Decree 1515/2007 of the General Accounting Plan for 
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SMEs of November 16), which indicates it is not possible 
to compare accounting plans before and after January 1, 
2008. Concretely, the third transitory provision states,

For the purposes of the obligation established in article 35.6 of 
the Commercial Code, and for the purposes derived from the 
application of the principle of uniformity and the requirement of 
comparability, the annual accounts corresponding to the year 
that begins from the entry into force of the General Accounting 
Plan, considers initial annual accounts, so it does not reflect 
comparative figures in the referred accounts.

Some future research lines are proposed to continue with 
the research topic. First, it could be interesting to compare 
financial statements of companies through economic-finan-
cial ratios between Spain and other European countries. In 
Spain, this is possible since 2008 due to the International 
Financial Reporting Standards (IFRS). Second, use the MDS 
to carry out a positional analysis together with the PROFIT 
procedure. This will create a database with two clearly dif-
ferentiated control groups: (a) companies that have entered 
into bankruptcy and (b) companies that have not entered into 
bankruptcy. Finally, given that financial institutions have not 
been included in this analysis, a future research proposed is 
to include the financial institutions in the study of bankruptcy 
situation of companies. This future research line will rein-
force previous studies as García-Apendini (2014), who 
assures companies that are with a low level of leverage are 
less affected than those that require a higher level of indebt-
edness, and therefore depend more on external financing.
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