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organizational mortality of enterprises is considered an
essential area of social welfare in a society. It affects the
lives and activities of many people and their
organizations, as well as the corporate sustainability and
the overall socioeconomic situation in the country. The
study aims to determine relevant factors influencing the
organizational mortality of enterprises from the group of
social indicators by using data mining methods. The
paper identifies the most influential among such social
factors, using the Sigma-restricted parameterization
method and correlation analysis. The significance of these
social factors is explored through the univariate tests, the
Pareto chart of t-values, and a correlation matrix of their
interdependence. The factors’ force and areas of the
influence have been quantified. A model of a linear
relationship in multiple regression between organizational
mortality of enterprises and relevant social factors is
constructed using the ordinary least squares method
(OLS method). Meanwhile, a graph of the normal
distribution of residuals is built for an analogous linear
regression model. The research results highlight the
problematic social aspects and factors of enterprises’
activity for corporate sustainability, suggesting a practical
use for the calculated dependencies between relevant
indicators. The application of the methodology will make
it possible to influence the pattern of entrepreneurial
activity in developing countries to reduce the national
economic downturn.
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Introduction

In the context of global problems of socioeconomic development of countries
worldwide, studying the organizational mortality of enterprises is essential to ensuring social
welfare in a society. This concept of business demography provides for the liquidation of a set
of production and operation factors of the enterprise, which does not provide for exit from the
market through restructuring, separation, merger, accession, absorption, change in the type of
economic activity when the enterprise has not been operating for two years. The organizational
mortality of enterprises affects the life and activities of many people, their employment,
purchasing power, finances of companies and institutions, cost of capital, investment
attractiveness, liquidity, sales volumes, logistics, the solvency of organizations, employees, the
corporate sustainability, and the general socioeconomic situation in the country. Therefore, the
government, management and owners of organizations strive to have a clear idea of the
probability and factors of such a stage in the life cycle of an organization.

The basis of such a study should be the determination of significant factors of mortality
of enterprises. At the same time, a significant aspect of the implementation of scientific work
is the issue of methods and models for studying the factors of mortality of enterprises. Classical
methods, usually used in factorial analysis models of enterprise mortality, which are based on
single-factor and multi-factor regression methods for analyzing socioeconomic phenomena and
processes (although they work quite effectively in forecasting), still have certain limitations
when the analysis involves the processing of multidimensional information databases,
identification of possible implicit interactions It is necessary to use comprehensive methods of
identifying and evaluating the factors influencing the organizational mortality based on the
management of large statistical economic, social, and political data. Modern methods should
be based on a deep study of data, data mining, identification of patterns and trends, potential,
dynamics, and formation of enterprise mortality forecasts, which are based on statistical,
econometric, and mathematical research methods.

Therefore, determining relevant social factors influencing mortality enterprises for
corporate sustainability of European countries based on Data Mining methods is a particularly
relevant issue in the current socioeconomic situation in the world.

The goal is to determine relevant factors influencing the organizational mortality of
enterprises from the group of social indicators by using Data Mining methods.

1. Literature review

On an ongoing basis, scientists from various branches of entrepreneurial activity seek
and study the factors that affect the operation of enterprises at different stages of their life cycle,
identifying the most important, influential factors among them. Clear examples are papers on
relevant factors of enterprises by the following scientists: Kartanaite et al. (2021) research
essential factors for industrial enterprises; Ouyang et al. (2022) determine factors in the
construction industry using dynamic econometric analysis; Camilleri et al., (2022) review
factors affecting family businesses in tourism and hospitality; Ahmad et al. (2022) perform a
multi-group analysis of essential factors of enterprise architecture; Shvindina et al. (2022),
Kravchenko et al. (2022), Kazeem et al. (2022) examine important factors for institutions in the
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medical field; Kaya (2022) analyze the factors of small and medium-sized enterprises using an
adaptive model; and many others who study essential factors influencing the functioning of
enterprises Maris (2022), Ozkan et al. (2022), Seguer and Hasna (2022).

Currently, among the factors influencing the activities of enterprises, international
society attaches particular importance to social factors of enterprises, which are described in
their works by the following scientists: Castro (2022), Hazem and Sharif (2022), Vidic (2022)
shift the focus of their research to social value in capital markets; Xu et al. (2022) suggest a
model for making managerial decisions in an enterprise with social responsibility in mind;
Kuzior et al. (2021) explore the characteristics and factors of a socially oriented entrepreneur;
Safarov et al. (2022), Shazly et al. (2022), Habib (2022), Swiatkiewicz (2022) study the nexus
between social and corporate environment, and governance performance and cost of enterprise
capital; Beisland et al. (2021) carry out a global study of measuring social performance in
enterprises; and other contemporary scientists Adda et al. (2021), Baharudin and Nik Azman,
(2019), Bilan et al. (2022), Melnyk et al. (2021), Skrynnyk et al. (2020), Yang et al. (2021).

In recent years, the problems of organizational mortality of enterprises, which are
revealed in various aspects in the treatises of the following scientists, are relevant for research:
Garcia et al. (2022) — on the study of mortality risk factors in micro and small businesses;
Kychko et al. (2021), Michalkova et al. (2021) — in part of the implementation of the health-
centrist policy in the context of the development of corporate social responsibility; Kiicher et
al. (2020), Durana et al. (2021) — regarding age dependent explanations for business failure,
i.e., approach to age dependence in organizational mortality; and other Poliakov and Zayukov
(2022), Kljucnikov et al. (2022).

The study of mortality of enterprises is inextricably linked with corporate
sustainability in the country. Therefore, within the framework of the issue under study, it is
also necessary to investigate the features of this concept. Yes, corporate sustainability the
following scholars cover in their treatises: Ofori - Parku and Koomson 2023) consider corporate
sustainability as a hegemonic discourse of globalization; Oe et al. (2022) explores the
relationship between corporate sustainability and the firm's business strategy; Singhania et al.
(2023) study the social issue of connection gender diversity and corporate sustainability; and
others: Lahouirich et al. (2022).

For factor analysis, the specific practice of applying sigma-restricted
parameterization, using sigma-restricted coding to display effects for categorical types of
predictor variables used in the practice of building general linear models and generalized linear
models, is of interest. An example of this is the work of scientists: Gockel et al. (2009), who
developed a prediction model in the medical field, where they used the technique of sigma-
restricted parameterization; He and Zelikovsky (2006) proposed a prediction method based on
multivariate linear regression in sigma-limited coding; and others Kuzmenko et al. (2020).

Especially popular is the correlational analysis technique, which allows a statistical
analysis of relationships, and their strength, between random variables. Although the
application of correlation analysis of enterprises to enterprise research is a less commonly used
method, the practice of using it is described in the works of the following scientists: Siqueira
and Lobo (2022) uses correlation analysis for factors that affect the ability of business entities
to use research results in their fields; Bokhari and Aftab (2022) used a multi-correlation survey
to study employee traits in small and medium-sized enterprises; Owusu et al. (2022) apply a
quantitative correlation approach using questionnaires to study predictors of fraud in
enterprises; Urban and Lehasa (2022) investigate financial investment in a social enterprise
through correlation analysis; Kafaji (2022) uses modeling of correlation relationships that
influence the study of project impact factors and business performance; and others.
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In recent years, a particularly popular modeling technique has been one of the most
effective modern methods of Data Mining, which provides for extracting information, deep
data mining. Modern examples of the application of this technique in various fields of science
are as follows: in Ocean Engineering — a data mining method for automatic identification and
analysis (Liu et al., 2022); in the medical field — evaluation of factors using data mining
techniques (Eskandari et al., 2022); in Bioinformatics — data mining for prediction model (Yang
et al., 2022); in Financial Innovation — data mining approaches for analysis of economic
recession (Taylan et al., 2022); in Computer Science and Engineering — protection of data
privacy with an algorithm in data mining (Dhinakaran et al., 2022); and many others
(Kuzmenko et al., 2019).

The multivariate adaptive regression splines (MARSplines) procedure is quite
common. This form of regression analysis, a non-parametric type of regression, is used to
expand the construction of linear models and build more flexible models that allow automatic
modeling of aggregate nonlinearities and relationships and influences by factors. They are the
following: Naser et al. (2022) in the context of the application of multivariate adaptive
regression splines (MARS) approach in prediction in the construction industry; (Chen et al.,
2022) on forecast modeling in Applied Energy; (Cao et al., 2022) in terms of using multivariate
adaptive in Engineering Structures; (Pramanik et al., 2022) on deterministic and probabilistic
prediction using multivariate adaptive regression splines in transportation geotechnics; (Zhang
et al., 2022) the use of multivariate adaptive regression splines for predicting in frontiers in
environmental science; and many others.

The latest modeling technique is VAR modeling, which allows simulating of the
dynamics of several time series, and such models do not have the limitations of structure
modeling. The following scientists have recently used such models: Mody and Rangarajan
(2022) - highlight sparse representations of high dimensional neural data using Conventional
Vector Autoregressive (VAR) modeling methods; Apergis and Chatziantoniou (2022) - study
the relations between partisan conflict and development of the stock market through the VAR
model; Yang et al. (2022) — a multivariate time-series analysis of socioeconomic factors in
China; Yousaf et al. (2022) — evaluation of relations in the study of energy cryptocurrencies
using TVP-VAR modeling; Boukhatem and Djelassi (2022) — panel VAR modeling of
monetary policy banking system; and many others Vasilyeva, (Vasilyeva et al. (2021).

2. Methodological approach

The definition of relevant factors influencing the organizational mortality of enterprises
from the group of social indicators to ensure corporate sustainability of European countries is
implemented in 3 stages.

In the first stage of the study, the statistical base of the study is collected based on the
data of the Eurostat and Unece statistical databases for European countries.

At the second stage of the study, factor analysis is carried out, i.e., relevant social
factors of mortality of enterprises are determined for corporate sustainability of European
countries using the sigma-restricted parameterization method, and correlation analysis is
carried out. The second stage of the study was conducted using the Statistica 10 and Statistica
Portable toolkits. At this stage, the Statistics toolkit was used, the package Advanced
Linear/Nonlinear Models - General Regression Models - General Linear Models. The
implementation of this stage includes conducting the univariate tests of the significance and
building a Pareto chart of t-values of the significance of social factors for the organizational
mortality of enterprises (graphical visualization of the 80 by 20 rule), analysis of the coefficients
of the generalized regression model of the relationship between the selected social factors and
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mortality of enterprises, which they determine. Statistical significance is determined based on
the critically acceptable value of the Fischer criterion (p) 0.05 (the indicator must be less than
0.05) and on the highest levels of the sum of squares of deviations (SS).

As part of the second stage of establishing relevant social factors for European countries,
it is also necessary to conduct the correlation analysis. At this stage, the Statistics toolKkit is
used, the Basic Statistics/Tables - Correlation Matrices package. The implementation of this
stage includes the construction of a correlation matrix of the interdependence of important
social factors influencing the organizational mortality of enterprises. The correlation
coefficients calculated in the correlation matrix between the resulting indicator Death of
Enterprises, D and factor social indicators, as well as separately between factor social
indicators, describe the strength of the relationship between the selected features: strong
relationship - the value of the correlation coefficients is more than 0.7, the average connection
— the value of the coefficients correlations from 0.4 to 0.7, weak connection —the value of
correlation coefficients from 0.1 to 0.4.

In the third stage of the study, the strength of influence and the direction of influence
of the relevant social factors selected for Europe on the mortality of enterprises, are determined,
affecting corporate sustainability. For this purpose, at the third stage of the study, one of the
Data mining techniques was used: regression analysis, which has wide practical application
among world scientists (Yang et al., 2019). Within this stage, multiple linear regression is
built using the least squares method — the OLS method. One multiple linear regression panel
data is built on the basis of prepared panel statistics (longitudinal data) in the context of all
indicators, all years, all countries. The third stage of the study was conducted using the Statistica
10 and Statistica Portable toolkits. At this stage, the Statistics toolkit was used, the Multiple
Regression - Summary Regression package. As a result, we obtain in tabular form the calculated
indicators of the regression analysis of the relationship between the organizational mortality of
enterprises and social factors, and relevant social factors, based on the data of which a multiple
linear regression of the relationship between mortality of enterprises and social factors is
constructed; multiple linear regression in the relation between mortality of enterprises and
relevant social factors. An analysis of the model of a linear multiple regression relationship
between the organizational mortality and relevant social factors is carried out, for which.
Among other things, a graph of correspondence to the normal distribution of residuals of a
linear regression model of the established relationship is built in Statistica 10 and Statistica
Portable (the graph is built using the Statistics toolkit, the Multiple Regression package -
Residuals/assumptions/prediction - Perform residual analysis - Normal plot of residuals).

3. Conducting research and results

3.1. Stage 1. Quantitative formalization of the statistical base of the study

Quantitative formalization of the statistical base of the study — the collection of
statistical information characterizing the organizational mortality of enterprises and the
selection of social factors in European countries that affect the mortality of enterprises, and
including influence on corporate sustainability of countries.

Thus, the following four indicators are attributed to such the factors social: Total
unemployment rate, Percentage of population in the labor force, S1 (includes people who are
currently unemployed, also those who have been looking for work for a short period of time
and are seeking immediate employment, including those who left without work at their own
request); Emigration, Number, S2 (includes the total number of long-term emigrants who left
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the reporting country in the reporting year); Hours worked per week of full-time employment,
Hour, S3 (includes the average number of hours a person actually works); Gross Average
Monthly Wages, US$, at current Exchange Rates, S4 (includes total wages before tax and social
security payments). The effective indicator of enterprise mortality is the Death of Enterprises,
number, D (includes enterprises that ceased operations during the reporting period, not
including mergers, acquisitions, restructurings, or business changes). The study does not
involve the use of descriptive statistics. The statistical database is based on Eurostat and Unece
data from 2010 to 2020 for 29 European countries: Austria, Belgium, Bulgaria, Croatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Netherlands, North Macedonia, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland. The following was
prepared for analysis: statistical data generated in Table 1.

Table 1. Fragment of quantitative formalization of the statistical base of the study

Sl S2 S3 S4 D

Austria 2010 52 51651,0 43,6 4021,3 29551,0
Belgium 2010 8,4 66013,0 41,2 4330,6 17376,0
Bulgaria 2010 11,3 20889,9 41,6 437,0 25650,0
Croatia 2010 11,7 13017,0 42,0 1395,8 23096,0
Cyprus 2010 6,3 4293,0 42,1 2535,5 3745,0

Austria 2011 4,9 51197,0 43,5 4307,2 30399,0
Belgium 2011 7,2 84148,0 41,3 4724,1 17944,0
Bulgaria 2011 12,3 18630,2 41,3 495.4 39183,0
Croatia 2011 13,7 12699,0 41,7 1460,3 17426,0
Cyprus 2011 7,9 4895,0 41,9 2736,4 5069,0

Austria 2020 6,0 62581,0 42,1 4253,5 17268,0
Belgium 2020 5,8 76562,0 40,9 43527 23019,0
Bulgaria 2020 6,1 6649,0 40,7 808.1 50139,0
Croatia 2020 7,9 34046,0 40,7 1392,9 17888,0
Cyprus 2020 7,6 21368,0 41,2 2286,1 5559,0

Slovakia 2020 6,7 2428,0 40,9 1450,6 44430,0
Slovenia 2020 5,0 17745,0 41,2 24947 9261,0

Spain 2020 15,5 248561,0 40,4 2520,2 252042,0
Sweden 2020 8,5 48937,0 40,4 4063,5 45386,0
Switzerland 2020 4,8 109376,0 42,7 7712,7 31078,0

Source: own compilation

3.2. Stage 2. Defining the most influential (relevant) social factors

Establishing the most influential (relevant) social factors for European countries that
determine the organizational mortality of enterprises for corporate sustainability of European
countries by implementing the sigma-restricted parameterization method and correlation
analysis.

First, at this stage, the univariate tests of the significance of social factors were carried
out for the mortality of enterprises (Table 2).
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Table 2. Univariate tests of the significance of the impact of social factors on organizational
mortality of enterprises in European countries
Univariate Tests of Significance for D (Spreadsheetl.sta)

Effect Sigma-restricted parametrization
Effective hypothesis decomposition
SS Degr. of MS F p
Freedom

Intercept 8.873703*10°8 1 8.873703*10°8 0.3810 0.5375
“S1” 3.926080*10°8 1 3.926080*10°8 0.1685 0.6817
“S2” 1.416621*10* 1 1.416621*10* 608.1629 0.0000
“S3” 1.571969*108 1 1.571969*108 0.0675 0.7952
“S4” 3.997345*10%° 1 3.997345*10%° 17.1608 0.0000
Error 7.314140*10" 314 2.329344*10°

Source: own compilation

According to the data obtained in Table 2, reflecting the results of the univariate tests of
the significance, two statistically significant effects were identified. This statement is based on
the calculated significance levels of the Fisher criterion: for Emigration, S2, — p=0.0000 and
Gross Average Monthly Wages, S4, —p=0.0000, which corresponds to the requirement — less
critically acceptable p=0.05. These two effects make the greatest contribution to the overall
regression model, which is also confirmed by the largest sums of squared deviations (SS): for
Emigration, S2, - SS = 1.41*10'? and Gross Average Monthly Wages, S4, - SS = 3.99*10%°.
For other indicators, Total employment rate, S1 and Hours worked per week of full-time
employment, S3, the contribution of effects is statistically insignificant.

The statistical significance of the two effects of social indicators S2 and S4 was
confirmed by constructing a Pareto chart of t-values of the significance of social factors
(Figure 1). The Pareto diagram allows for the graphical visualization of 80% of influential and
20% of non-influential factors.

Pareto Chart of t-Values for Coefficients; df=314
Variable: D
Sigma-restricted parameterization

ngon

"S4" , 142562

"S1" 11,4105469

"s3" 2507797

p=,05
t-Value (for Coefficient;Absolute Value)
Figure 1. Pareto chart of t-values of the significance of the influence of social factors on
organizational mortality of enterprises in European countries
Source: own compilation
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As Figure 1 shows, the two bands of indicators S2 and S4 cross the red line — the limit
of the critically acceptable level of the Fischer criterion (p) of 0.0500, which indicates their
statistical significance. Thus, indicators S2 and S4 have 80% of the impact and are relevant to
social factors proposed for use in further research. The Pareto chart helps in ranking indicators
by their level of influence, i.e., from the most influential to least influential indicator.

The next step, within the framework of stage 2 of determining relevant social factors, is
to conduct a correlation analysis. At this stage, a correlation matrix of the interdependence of
relevant social factors influencing the mortality of enterprises is constructed (Table 3).

Table 3. Correlation matrix of the interdependence of relevant social factors influencing
organizational mortality of enterprises in European countries

Correlations (Spreadsheetl.sta)

Marked correlations are significant at p<0.0500

N=319 (Casewise deletion of missing data)

Variable Means Std.Dev. S1 S2 S3 S4 D

S1 8.99 5.2 1.000000 0.056754 0.163687 -0.414758 0.121241
S2 85486.35 110763.0 0.056754 1.000000 -0.024408 0.056590 0.801424
S3 41.16 1.3 0.163687 -0.024408 1.000000 -0.057453 -0.017324
S4 3034.67 19725 -0.414758 0.056590 -0.057453  1.000000 -0.108930
D 66985.28 83031.3 0.121241 0.801424 -0.017324 -0.108930  1.000000

Source: own compilation

Table 3 shows that the calculated correlation coefficients between the performance
indicator Death of Enterprises, D, and factorial social indicators have the following
relationship: strong relationship — the correlation coefficient between Death of Enterprises, D
and Emigration, S2 is 0.80; average relationship — the correlation coefficient between S1 and
S4 is 0.41; weak relationship — the correlation coefficient between D and S1 is 0.12, between
D and S4 is -0.10, between S1 and S3 is 0.16. Further, when studying the influence of social
factors, features with a strong and medium relationship should be taken into account.

Thus, taking into account the results of checks conducted for European countries on the
relevance of social factors influencing organizational mortality of enterprises, which was
carried out by implementing univariate tests of the significance, building a Pareto chart of t-
values of the significance of the influence of social factors on mortality of enterprises, building
a correlation matrix of the interdependence of relevant social factors influencing organizational
mortality to ensure corporate sustainability of European countries, the most influential two
factors were established: Emigration, S2 and Gross Average Monthly weights, S4.

3.2. Stage 3. Determining the strength and direction of influence of relevant social factors

Determining the strength of influence and the direction of influence of the relevant
social factors identified on the organizational mortality of enterprises to ensure corporate
sustainability of European countries. At this stage, we build a multiple linear regression using
the ordinary least squares method (OLS method). Based on the prepared panel data
(quantitative formalization of the statistical base of the study-Table 1), a multiple linear
regression was constructed in the context of all selected indicators (S1-S4, D) for the period
from 2010 to 2020 for 29 European countries. To construct the multiple linear regression, we
first use all the social factors that affect the mortality of enterprises: S1, S2, S3, S4, and the
effective factor D. Table 4 shows the calculated indicators of regression analysis.
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Table 4. Calculated indicators of regression analysis of the relationship between organizational
mortality of enterprises and social factors
Regression Summary for Dependent Variable: D (Spreadsheetl.sta)
N=319 R=0.81632106 R?=0.66638007 Adjusted R?>=0.66213014
F(4.314)=156.80 p<0.0000 Std.Error of estimate: 48263.0

Beta Std.Err. B Std.Err. t(314) p-level
of Beta of B
Intercept 55489.85 89903.78 0.61721 0.5375
S1 0.014949 0.036411 239.54 583.47 0.41055 0.6817
S2 0.808797 0.032797 0.61 0.02 24.66090 0.0000
S3 -0.008589 0.033064 -569.91 2193.83 -0.25978 0.7952
sS4 -0.148992 0.035960 -6.27 1.51 -4.14256 0.0000

Source: own compilation

Further, according to the indicators of Table 4, we formulate relationship between the
organizational mortality and social factors:

D = 55489.85 + 239.54-51 + 0.61-S2 — 569.91-S3 — 6.27 - 54 (1)

The resulting model (1) is sufficiently adequate and accurate, taking into account the
corresponding level of the coefficient of determination of 0.8163 and the value of the Fischer
criterion of 156.80, which is greater than the critically acceptable level.

However, Table 4 also shows that not all social factors are statistically significant. Thus,
the following social factors are statically significant: S2 and S4. This was also determined in
the second stage of the study. Therefore, the regression analysis was performed repeatedly for
the relationship between organizational mortality in enterprises and relevant social factors.
Table 5 shows the calculated indicators of regression analysis.

Table 5. Calculated indicators of regression analysis of the relationship between organizational
mortality of enterprises and relevant social factors
Regression Summary for Dependent Variable: D (Spreadsheetl.sta)

N=319 R=0.81618585 R?=0.66615935 Adjusted R?=0.66404643
F(2.316)=315.28 p<0.0000 Std.Error of estimate: 48126.0
Beta Std.Err. B Std.Err. t(314) p-level
of Beta of B
Intercept 34837.69  5284.422 6.59253 0.0000
S2 0.810183  0.032555 0.61 0.024  24.88630 0.0000
S4 -0.154777  0.032555 -6.52 1.370 -4.75428 0.0000

Source: own compilation

Next, according to the indicators of Table 5, we formulate the model of linear multiple
regression relationship between organizational mortality of enterprises and relevant social
factors:

D = 34837,69 + 0.61-S52 — 6.52 - S4 (2)

The resulting model (2) is adequate and accurate, which is confirmed by the coefficient
of determination of 0.8162 (i.e., the variation of the effective indication by 81.62% is
determined by the level of variations of the selected two factorial indicators and the value of
the Fisher criterion 315.28 (which is more than the critically acceptable level) ). All factors
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selected in the model are statistically significant, as evidenced by the t-test and p-levels (which
are not higher than the permissible critical level of 0.0500).

The following analysis of the model of the linear multiple regression relationship
between organizational mortality of enterprises and relevant social factors (2) allows for the
following conclusions:

- the incentive of mortality of enterprises is the indicator Emigration, S2 (an increase in
this factor entails an increase as an effective factor in organizational mortality); an increase in
Emigration, S2 by 1 unit entails an increase in the mortality of enterprises by 0.61 units;

- the disincentive of the mortality of enterprises is the indicator of Gross Average
Monthly Wages, S4 (an increase in this factor causes a decrease in the effective factor of the
mortality of enterprises); an increase in Average Monthly Wages, S4 by 1 unit causes a decrease
in the mortality of enterprises by 6.52 units;

- the factors Total unemployment rate, S1 and Hours worked per week of full-time
employment, S3, do not have a statistically significant impact on the mortality of enterprises.

The accuracy and adequacy of the model (2) are confirmed by plotting the compliance
with the normal distribution of residuals of the linear regression model of the defined
relationship (Figure 2).

Normal Probability Plot of Residuals

Expected Normal Value

-11,555 -1E5 -50000 0 50000 1E5 1,5E5 2E5 2,5E5
Residuals
Figure 2. Graphical representation of compliance with the normal distribution of residuals of a
linear regression model of the relationship between organizational mortality of enterprises and
relevant social factors
Source: own compilation

Figure 2 shows that the residuals of the linear regression model of the relationship
between mortality of enterprises and relevant social factors correspond to the normal
distribution. That is, the model's compliance with the normal distribution law is graphically
represented in Figure 2, and the corresponding values of the p-value are represented in Table 2,
Table 4, and Table 5.
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Conclusion

Organizational mortality of enterprises is an extremely negative phenomenon that
profoundly affects the corporate sustainability of countries, the economic and social situation
and development in Europe and the world, leading to recessions and crises that devastate the
economy, causing social changes and worsening the population’s well-being. Therefore, it is
necessary to make comprehensive efforts to identify, analyze, predict and further neutralize
negative factors affecting the mortality of enterprises.

The study quantitatively formalized the input statistical base of the study — the authors
collected statistical information that characterizes the mortality of enterprises and selected
social factors that affect the organizational mortality from 2010 to 2020 in 29 European
countries.

For Europe, the most influential (relevant) social factors that determine the mortality of
enterprises and affect the corporate sustainability of countries, have been established by
implementing the sigma-restricted parameterization technique and correlation analysis. As part
of this stage, univariate tests of the significance were conducted and a Pareto chart of t-values
of the significance of social factors influencing the organizational mortality of enterprises was
constructed; a correlation matrix of the defined interdependence was constructed. Based on the
results of three checks, it was found that the most influential and relevant factors are two:
Emigration, S2, and Gross Average Monthly Wages, S4.

The forces of influence and directions of influence of social factors relevant to the
organizational mortality of enterprises have been determined for European countries, that
determine corporate sustainability of European countries. The model is based on the Data
mining method - regression analysis. Within this stage, indicators of the regression analysis of
the dependence between the mortality of enterprises and, accordingly, all and relevant social
factors were calculated; a model of multiple linear regression dependence between the mortality
of enterprises and, respectively, all and relevant social factors was constructed using the method
of ordinary least squares (OLS method). This allowed concluding that the Emigration indicator,
S2, is an incentive to the organizational mortality; the Gross Average Monthly weights
indicator, S4, is a disincentive to the mortality of enterprises. A graph of compliance with the
normal distribution of residuals of the linear regression model of the relationship between
organizational mortality of enterprises and relevant social factors has been constructed, which
confirmed the adequacy and accuracy of the constructed linear regression model.

The results of this study highlight problematic social aspects and factors of activity of
enterprises, the corporate sustainability and suggest practical use of calculated variations in
mortality of enterprises under the influence of relevant factors.

Implementing the suggested methodology will allow influencing the scheme of
entrepreneurial activity in countries, determining corporate sustainability of countries, the main
ways and policies of enterprise development, and making appropriate, effective management
decisions. This, on a global scale, will help to develop and reduce the national economic
downturn.
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