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at around 96%.

Corporate governance

Although there has been a growing interest by researchers worldwide over the past decades to identify the fac-

tors pertaining to corporate financial distress and to develop financial distress prediction models that serve

as early warning signs to the various firm stakeholders, notably to date, studies that were conducted were con-

text specific and cannot be objectively generalized to other countries and rendered mixed inconclusive results.
Therefore, the main objective of this study is to thoroughly investigate the factors that affect corporate financial
distress in Egypt and to develop a multidimensional financial distress prediction model. Using comprehensive data
of EGX100 listed firms, the researcher examines the role played by financial ratios, market-based indicators, macro-
economic factors, and corporate governance mechanisms in modeling corporate financial distress. Empirical results
indicate that after controlling for the COVID-19 effects, the most significant financial ratios in predicting corporate
financial distress are the working capital to total assets ratio, earnings before interest and taxes to total assets ratio,
and the sales to total assets ratio. Such ratios are negatively related to the likelihood of corporate financial distress.
However, the market value of equity to total liabilities ratio, and GDP growth rate have a positive impact on the likeli-
hood of financial distress. However, the retained earnings to total assets ratio, the corporate governance mechanisms,
the firm market capitalization, the interest rate, and the consumer price index are insignificant in predicting corpo-
rate financial distress in the Egyptian context. The resulting model demonstrates outstanding classification accuracy
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Introduction

Corporate financial distress identification and predic-
tion has been a topic of major interest for academics
and practitioners for decades, owing to its importance
for the different stakeholders including investors, busi-
ness partners, debtors, creditors, management, employ-
ees, auditors, suppliers, retailers, insurance companies,
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government regulators, and the economy as a whole [1,
2].

The terms corporate financial distress, insolvency,
financial failure, default, and bankruptcy have been
used interchangeably in the literature to refer to the
situation where the firm can no longer meet its finan-
cial obligations [3]. Previous studies endorsed various
delineations of financial distress comprising low inter-
est coverage ratio, proof of layoffs, restructurings, fail-
ure to pay dividends, inability of cashflows to fulfill due
long-term obligations, negative earnings before interest
and taxes, a decline in market capitalization, or nega-
tive net income before interest and taxes [4]. Financial
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distress precedes bankruptcy, can be inferred as the
possibility of bankruptcy, which is costly in direct and
indirect ways, and should therefore be identified early
and prevented [5].

Researchers have tremendously tried to investigate the
factors pertaining to corporate financial distress, using
financial ratios, market-price indicators, macroeconomic
factors, corporate governance attributes and manage-
rial variables, and to derive econometric models for its
identification and prediction in different contexts over
the years that serve as early warning signs to the various
stakeholders by employing univariate analysis, multi-
variate discriminant analysis, logit and probit regression,
dynamic time-varying hazard models, and artificial intel-
ligence neural networks.

For instance, financial ratio analysis has pioneered the
empirical work in identifying and predicting the prob-
ability of corporate financial distress [6-9]. Several
researchers employed accounting-based data to derive
econometric models for assessing the likelihood of finan-
cial failure [10, 11]. Nevertheless, accounting-based indi-
cators of financial distress are backward-looking and,
therefore, insufficient in predicting financial failure.

Complementary to this, market-based models enhance
the predictive power of financial distress models as they
consider a comprehensive mix of financial information,
allow for measuring “a finer partition of time,” and can
directly account for volatility [12].

In addition, macroeconomic variables define the overall
economic environment in which firms operate and sig-
nificantly affect their performance and profits. The prob-
ability of financial distress rises during times of recession
due to the reduction in sales, cash flows, and profitabil-
ity. Incorporating the impact of changes in interest rates,
inflation rates, and monetary policy is therefore crucial
in understanding the effect of economic uncertainties on
financial distress risk [3].

Furthermore, good corporate governance practices
alleviate agency conflicts and protect shareholders’
interests, thereby, enhance corporate performance by
increasing market value, reducing the cost of capital,
and improving corporate strategic decisions, and hence,
reduce the likelihood of financial distress [13].

As such, the main objective of this study is to thor-
oughly investigate the factors that affect corporate
financial distress in Egypt. Using comprehensive data
of EGX100 listed firms, the researcher examines factors
pertaining to financial distress including financial ratios,
market-price indicators, macroeconomic variables, and
corporate governance attributes. Based on a review of
the determinants of corporate financial distress and stud-
ies on financial distress prediction, such potential fac-
tors allow for modeling corporate financial distress and
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developing a multidimensional model for predicting cor-
porate financial distress in Egypt.

Literature review

Financial distress identification and prediction is pivotal
to multiple stakeholders including creditors, investors,
suppliers, and regulators and allows corrective actions to
be taken before the company exhibits bankruptcy.

There is no commonly accepted definition for financial
distress. Financial distress is considered as the “likelihood
of bankruptcy” and can be viewed as continuum extend-
ing from financial weakness to default, which could
be incurred as a result of poor management decisions,
market maturity, increased competition, new technolo-
gies, insufficient cash inflows, or a decrease in demand
[14]. As such, defining and measuring corporate finan-
cial distress is challenging due to the discretionary and
insufficient classification criteria. Accordingly, corporate
financial distress is still an ambiguous term that does not
directly translate into an absolute state like bankruptcy or
insolvency [1, 15, 16].

For instance, Pindado et al. [17] argued that default can
be viewed as a more restricted postulation than financial
distress. They introduced a financially based definition
of financial distress based on the insufficiency of operat-
ing cash flows to satisfy financial expenses and a decline
in market value. Whereas Koh et al. [5] postulated that a
company is deemed to be in distress if its earnings before
interest, taxes, depreciation, and amortization (EBITDA)
are less than its financial expenses in any two successive
years, or when Taffler’s Z-score is negative after two posi-
tive scores.

In addition, Ong et al. [18], Alifiah [19], and Ahmad
[20] defined a firm as financially distressed in terms of
restructuring and arrangement, debt restructuring, and
deteriorating financial conditions in accordance with the
Malaysian laws. Oz and Yelkenci [21] employed negative
stock return, restructuring, and low credit score classifi-
cations for identifying financial distress.

Meanwhile, numerous researchers employed Altman’s
model Z-scores in identifying financially distressed firms
[22-26]. Furthermore, Waqas and Md-Rus [27] used the
State Bank of Pakistan definition of financial distress
where a company is classified as financially distressed
after three successive years of negative value of equity.
Ogachi et al. [28] identified the company as financially
distressed in the year it was delisted due to financial
distress.

However, Zhang et al. [29] and Li et al. [30] used spe-
cial treatment criteria required by China’s securities
industry to denote financially distressed companies
where a listed firm qualified for special treatment when it
reported negative net profit for two successive years, or it
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failed to release its annual report, or due to the likelihood
of dissolution, reorganization, settlement, or bankruptcy
liquidation.

Furthermore, other adverse outcomes have been uti-
lized to denote financially distressed firms in terms of
inactivity, mergers, suspension, dissolution, liquidation,
bankruptcy along with negative net income for three
successive years [31], if the interest coverage ratio was
zero or negative for two successive years [10], when the
company reported financial losses, had not paid out divi-
dends, and book value exceeded market value of the firms
for two successive years [32], if the firm reported negative
net income for two or more successive years [33], or if it
reported negative earnings per share [34—36].

Besides, Kliestik et al. [37] considered a company as
insolvent if it had negative earnings after taxes, indica-
tor of financial independence less than 0.04, current ratio
below 1, firm’s liabilities exceed firm’s assets, or at least
two liabilities that were more than 30 days past due from
various creditors.

More importantly, numerous recent studies adopted
the financial distress definition developed by [17] where
a firm is classified as financially distressed when EBITDA
are less than financial expenses for two successive years
along with a decline in market capitalization [13, 38, 39].

In this respect, financial distress prediction models
have evolved over time, from univariate discriminant
analysis to artificial intelligence, and from bankruptcy
prediction; ex post perspective, to the evaluation of cor-
porate financial distress; ex ante perspective while con-
tinuing to focus on the early warning signs of financial
distress [1]. Moreover, artificial intelligence techniques
such as decision trees, fuzzy set theory, case-based rea-
soning, genetic algorithms, support vector machines, and
neural networks have been utilized to predict financial
distress since the 1990s in an attempt to address the limi-
tations of univariate, multivariate, and logit regressions
[40]. However, such techniques do not provide informa-
tion to assess the significance of the predictor variables
[41].

Financial ratios and financial distress prediction

The accounting-based models estimate profitability,
liquidity, and solvency ratios using financial data and are
frequently employed to examine the significance of rely-
ing on financial statements information to accurately
assess the risk of financial distress [41].

In this regard, Altman Z-score model variables are
still widely used as a primary or supporting tool for
bankruptcy or financial distress analysis and predic-
tion. The widespread application of the Z-Score model
and its determining variables for assessing financial dis-
tress and carrying out robustness tests suggests that it is
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acceptable as a fair, straightforward, and consistent indi-
cator of financial distress [42]. Several empirical studies
showed that ratios from Atlman’s original model are sig-
nificant predictors of financial distress [27, 38, 42—45]. As
such, the following hypothesis is formulated:

H,, Financial ratios are significant predictors of corpo-
rate financial distress.

Market-based indicators and financial distress prediction
Empirical literature on the determinants of financial dis-
tress suggests that stronger inferences could be attained
by integrating both financial and market-based indicators
in modeling financial distress [3, 10, 12, 17, 46, 47].

Typically, financial distress is associated with declin-
ing stock prices due to negative market valuations [17].
Empirical studies by [10, 48] demonstrated that firm
share price and market capitalization were significant
predictors of corporate financial distress reflecting inves-
tor confidence in the firm’s stock. Accordingly, the fol-
lowing hypothesis is formulated:

H,, Market-based indicators significantly affect the
likelihood of financial distress.

Macroeconomic variables and financial distress prediction
Furthermore, financial distress could arise from non-
financial causes, pertaining to macroeconomic condi-
tions and subsequent effects on firm industry sector [1].

Macroeconomic variables affect the likelihood of finan-
cial distress through the effect of economic growth, inter-
est rates, and credit policy [42]. Accordingly, interest rate,
inflation rate, political stability and violence absence,
employment rate, GDP growth rate, and consumer price
index have widely been incorporated in the literature of
predicting corporate financial distress [10, 32, 38, 44,
48-50].

In this regard, previous empirical studies rendered
mixed results. For instance, Alifiah [19] and Mohamed
[10] found that interest rates were significant positive
predictors of the likelihood of corporate financial dis-
tress, whereas Li et al. [30] and Zhang et al. [29] dem-
onstrated that interest rates negatively affected the
likelihood of financial distress. Nevertheless, Agrawal
and Maheshwari [51] pinpointed insignificant effects of
interest rates on the probability of financial distress.

Besides, Charalambakis and Garrett [44] found that
GDP growth rate negatively affected the likelihood of
financial distress. Meanwhile, Alifiah [19], Shahwan and
Fadel [32], and Li et al. [30] found that GDP growth rate
was an insignificant predictor of financial distress.

Furthermore, studies by El-Ansary and Bassam [38], Li
et al. [30], and Fernidndez-Gamez et al. [50] demonstrated
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that as the consumer price index increased, the likeli-
hood of corporate financial distress increased. However,
Agrawal and Maheshwari [51] found a negative relation-
ship between consumer price index and the likelihood
of financial distress, whereas Alifiah [19] and Mohamed
[10] found that consumer price index was insignificant in
predicting financial distress. Jones [48] showed that the
consumer price index was the least significant predictor
of corporate financial distress. Therefore, the following
hypothesis is postulated:

H,;, Macroeconomic variables have an impact on finan-
cial distress prediction.

Corporate governance practices and financial distress
prediction

Empirical research confirmed the negative relationship
between corporate governance mechanisms and the like-
lihood of financial distress [26, 48]. Corporate govern-
ance variables affecting financial distress include board
characteristics, CEO characteristics, and ownership
structure [3]. Specifically, the auditor type and CEO com-
pensation were shown to be considered among the most
significant determinants of financial distress [48].

In addition, previous empirical studies found that the
board of directors’ independence was a significant nega-
tive predictor of the likelihood of corporate financial dis-
tress [30, 35, 39, 52]. Furthermore, empirical previous
research pinpointed that the presence of female mem-
bers on the board of directors was negatively related to
the likelihood of corporate financial distress [24, 35, 36].
Li et al. [30] further showed that institutional investors’
ownership was negatively related to the likelihood of cor-
porate financial distress. Moreover, Shahwan [26] found
that ownership type was significant in estimating finan-
cial distress. In addition, the percentage of stock owned
by the top five stockholders, ownership structure, and
ownership concentration were highlighted as significant
determinants of corporate financial distress [48]. Issuing
special shares was found to be a significant predictor of
corporate financial distress [52].

More importantly, it has been concluded that corporate
governance mechanisms do not function in a vacuum,
and hence, all the attributes of corporate governance
should be evaluated collectively [53]. Hence, the follow-
ing hypothesis is presented:

H,,; Corporate governance practices have a significant
negative effect on the probability of financial distress.

Multivariable models and financial distress prediction
Analysis of the previous studies on financial distress pre-
diction shows that the most significant variables widely
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employed in financial distress prediction fall under four
main dimensions which are: the financial ratios, mar-
ket-based indicators, macroeconomic variables, and
corporate governance mechanisms. A review of empiri-
cal literature conducted by Habib et al. [3] classified the
determinants of financial distress into firm-level funda-
mental, macroeconomic, and firm-level corporate gov-
ernance indicators and recommended the development
of more comprehensive models incorporating possibly all
three categories in a study.

According to Altman et al. [42], no single financial dis-
tress model can be applied in every context. Hence, there
is an indispensable need to study financial distress in dif-
ferent countries. A one-size-fits-all approach is irrelevant
in studying the determinants of financial distress in dif-
fering contexts [13]. The best financial distress prediction
model would combine financial, corporate governance
indicators, and macroeconomic variables [30].

Based on the literature review on financial distress pre-
diction, it becomes clear that previous empirical studies
have adopted different approaches in an attempt to cap-
ture the early warning signs of financial distress. In addi-
tion, the statistical models developed rendered mixed
country specific results and incorporated different sets of
variables pertaining to variable dimensions. Furthermore,
very few studies on financial distress prediction were
conducted in Egypt and only focused on specific indus-
try sectors and specific dimensions [22, 26, 32, 38]. Given
the significance of corporate financial distress prediction
that has been highlighted by global financial crises, devel-
oping a multidimensional model for financial distress
prediction in the Egyptian context is the motive for this
study. Therefore, the following hypothesis is developed:

H, A multidimensional econometric model incorporat-
ing various dimensions can predict financial distress.

Research methodology

The multidimensional model building approach involved
designating the most parsimonious model that captured
the desired level of explanation and prediction with as
few predictor variables as possible resulting in a more
numerically stable and a straightforward to implement
model since the estimated standard errors of a model
increase with the number of variables and the model’s
reliance on the observable data increases [54]. Accord-
ingly, only the significant predictor variables from each
dimension were carefully entered, insignificant vari-
ables eliminated, and the final model was refitted and
verified repeatedly till all of the significant variables were
included in the final model. The significance of individual
variables and the overall model fit, and accuracy were
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then evaluated before using it as the final model for infer-
ential functions.

Sampling and data collection procedures

The population of the study is all the firms listed on
EGX100 index for the period 2016 to 2021. This popu-
lation has been selected for many reasons. First, listed
firms were selected for data availability since the multi-
dimensional model incorporates financial, market, and
corporate governance data. Listed firms are required to
prepare and periodically publish their financial state-
ments and corporate governance reports.

Second, the sample of the study includes all the com-
panies listed on EGX100 for sixteen different industry
sectors, excluding banks and firms in non-bank financial
services sectors for their unique financial characteris-
tics, which averts choice-based sample bias [4, 9]. Third,
the data for the research variables were collected for the
period 2016 to 2021 as has been suggested by Altman
et al. [42] to include firm data from recent years that do
not represent multiple business cycles different from the
financial distress years. Furthermore, in order to ensure
the accuracy of results, firms having fewer than 4 years of
historical data were excluded from the sample.

Fourth, financial ratios and market capitalization data
were calculated using data from Bloomberg and Refini-
tiv Eikon databases, the published companies’ financial
statements, and Egypt for Information Dissemination.
The macroeconomic indicators data were calculated
using data from Refinitiv Eikon database. The corporate
governance index score data were calculated using pub-
licly available firm data collected from board of directors
and shareholders structure disclosure forms in accord-
ance with article (30) of disclosure requirements chapter,
the board of directors’ report in accordance with article
(40) of corporate governance, minority rights and finan-
cial statements chapter, the notes to the financial state-
ments, the shareholders reports from Refinitiv Eikon
database, and Egypt for Information Dissemination.

Variables and measurement

The selection of variables is based upon the assessment
and analysis of previous studies on corporate financial
distress prediction which showed that the most sig-
nificant variables widely employed in financial distress
prediction fall under four main dimensions which are:
the financial ratios, market-based indicators, macroeco-
nomic variables, and corporate governance mechanisms.

Dependent variable

The dependent variable is the likelihood of financial dis-
tress (FD), which is determined using two metrics based
on the literature review of previous studies and data
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availability. Firstly, the firm is classified as financially
distressed in the year that follows the fulfillment of two
criteria; its earnings before interest, taxes, depreciation,
and amortization (EBITDA) are lower than its financial
expenses for two successive years along with a fall in its
market value for those two years [17]. This is in line with
numerous empirical studies [13, 38, 39] that adopted
the financial distress definition developed by Pindado
et al. [17]. Secondly, the firm is classified as financially
distressed in the year that follows two successive years
of reported negative earnings before interest and taxes
(EBIT), which increases concerns regarding the effective-
ness of company performance [38, 55].

Independent variables

Independent variables represent four dimensions. In the
first dimension, financial ratios from Altman Z-score
model are employed; namely the working capital to total
assets ratio, retained earnings to total assets ratio, earn-
ings before interest and taxes to total assets ratio, market
value of equity to total liabilities ratio, and sales to total
assets ratio. In the second dimension, market-based indi-
cators include market capitalization, which is the product
of the price per share multiplied by the number of out-
standing shares. The third dimension represents mac-
roeconomic indicators which comprise interest rates,
GDP growth rates, and consumer price index. The fourth
dimension encompasses corporate governance mecha-
nisms where a corporate governance index score is cal-
culated from the answers to 14 questions collected from
secondary publicly available firm data on disclosure and
transparency, board composition and structure, share-
holders rights and investor relations, and firm’s own-
ership structure following Shahwan [26] and adapted
from Lima and Sanvicente [56], Varshney et al. [57] (See
“Appendix”).

The outbreak of the Covid-19 pandemic resulted in
negative economic conditions worldwide with the first
reported case in Egypt in February 2020. The lock-
downs worldwide along with partial lockdowns in
Egypt resulted in aggregate effects on economic slow-
down [58] that led to capital outflows of about $16 bil-
lion, a decline in tourism revenues, exports, remittances,
and Suez Canal revenues [59]. According to the OECD
report on the COVID-19 crisis in Egypt, the pandemic
resulted in declining business activities, monthly loss
of tourism-related revenues at about $1 billion USD,
decreased domestic spending, capital outflows, declin-
ing remittances, falling exports and Suez Canal revenues,
declining foreign direct investment, and deterioration
in financial markets performance as EGX30 declined by
around 40% [60]. Moreover, the services sector declined
by 10.9%, and the industry sector fell by 8.3% [58].
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In response, the Central Bank of Egypt cut interest
rates by 4% to ease the strains on the financial market
and stimulate economic activity. Besides, a number of
extraordinary financial sector actions were announced to
ensure a steady flow of credit across the economy, includ-
ing as greater access to credit at favorable interest rates
and a 6-month debt moratorium on current credit, to
relieve pressure on borrowers and ensure liquidity for the
most affected industries [61].

Hence, the COVID-19 pandemic is likely to have a
significant effect on the firm’s likelihood of financial dis-
tress. As such, the model is re-estimated incorporating a
dummy control variable for COVID-19 years to ensure
robust results. Table 1 presents the definition of variables
and measurement methods.

This resulted in a final sample of 472 observations
for 79 firms (2016-2021) in 16 different industry sec-
tors. Financially distressed observations pertain to 20
firms that represent 25.32% of the sample, whereas non-
financially distressed observations are for 59 firms that
account for 74.68% of the whole sample. The panel data-
set is comprised of 53 financially distressed firm year
observations, accounting for 11.23% of the whole sample
and 419 non-financially distressed firm year observa-
tions, accounting for 88.77% of the sample. The percent-
age of the financially distressed observations is consistent
with previous empirical studies in financial distress pre-
diction [21, 44, 62].

Table 2 presents the distribution of the sample among
the industry sectors and shows that the most finan-
cially distressed sectors are the Travel and leisure
sector, Real Estate sector, and the Shipping and Trans-
portation Services sector. Meanwhile, the health care and

Table 1 Definition of variables and measurement
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Table 2 Distribution of the sample according to industry sectors
and financial distress

Industry sector Firms (2016-2021)

N %
Industry NFD FD Frequency Percent
Basic resources 54 6 60 12.71
Health care and pharmaceuticals 30 0 30 6.36
Industrial goods, services, and auto- 18 0 18 3.81
mobiles
Real estate 109 9 118 25.00
Travel and leisure 19 11 30 6.36
Utilities 2 4 6 127
[T, media, and communication 29 1 30 6.36
services
Food, beverages, and tobacco 47 1 48 10.17
Energy and support services 0 6 127
Trade and distributors 12 0 12 2.54
Shipping and transportation services 8 12 2.54
Education services 0 6 1.27
Contracting and construction 23 1 24 5.08
engineering
Textile and durables 28 2 30 6.36
Building materials 30 6 36 7.63
Paper and packaging 2 4 6 127
Total 419 53 472 100.00

FD financially distressed, NFD non-financially distressed

pharmaceuticals sector, the industrial goods, services,
and automobiles sector, the energy and support services
sector, the trade and distributors sector, and the educa-
tion services sector are non-financially distressed.

Variables Abbreviation Proxy for calculation

Financial distress FD Binary variable; financially distressed = 1; non-financially distressed =0

Working capital to total assets ratio WCTA Working capital/total assets

Retained earnings to total assets ratio RETA Retained earnings/total assets

Earnings before interest & taxes to total assets ratio  EBITTA Earnings before interest and taxes/total assets

Market value of equity to total liabilities ratio MVETL Market value of equity/total liabilities

Sales to total assets ratio SalesTA Sales/total assets

Market capitalization InMcap Natural logarithm of market capitalization

Interest rate IR Prevailing annual interest rate

GDP growth rate GDP Annual growth rate in gross domestic product at current prices

Consumer price index CPI Annual change in consumer price index

Corporate governance index score Cal Sum of scores from answers to a questionnaire to total score (three questions
on disclosure and transparency, five questions on characteristics of the board
of directors, two questions on shareholders'rights and investor relations, and four
questions on ownership and control structure); Yes=1,No=0

COVID-19 COVID-19 A dummy variable for COVID-19; Pre-COVID years (2016 -2019); Post-COVID years

(2020-2021)
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Data analysis methodology and model specification
Previous empirical studies showed that the most prevalent
econometric models used in financial distress prediction
were discriminant analysis and logit regression models
[37]. Logistic regression is employed owing to its flexibil-
ity and modeling power as it overcomes the problems of
heteroscedasticity and handles nonlinear impacts between
the independent and dependent variables. As such, logis-
tic regression outperforms discriminant analysis as it does
not require assumptions related to the equality of the vari-
ance covariance matrix, allows for the inclusion of dummy
variables, and yields comparable results with regard to
classification accuracy and diagnostic measures [63]. Fur-
thermore, logistic regression outperforms neural networks
in terms of prediction accuracy [62]. Logistic regression is
employed since the dependent variable is binary.
Therefore,

Logit (P(ED)) = fo + f1 WCTA + By RETA + f3 EBITTA
+ B4 MVETL + B5 SalesTA + BgIn Mcap
+ B7IR + Bg GDP + B9 CPI + B19 CGl +¢

where P(FD) refers to the probability of corporate finan-
cial distress; WCTA is the firm’s working capital to total
assets ratio; RETA is the firm’s retained earnings to total
assets ratio; EBITTA is the firm’s earnings before interest
and taxes to total assets ratioj MVETL is the firm’s mar-
ket value of equity to total liabilities ratio; SalesTA is the
firm’s sales to total assets ratio; InMcap is the natural log-
arithm of market capitalization; IR is the annual interest
rate; GDP is the GDP growth rate; CPI is the consumer
price index; CGI is the corporate governance index score;
¢ is the error term.

Results and discussion

Stata/MP version 17 software is used for all the statistical
analyses.

Table 3 Descriptive statistics
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Descriptive statistics

Table 3 presents the descriptive statistics of the study
variables. The mean, median, and standard deviation
are presented for the non-financially distressed years,
the financially distressed years, and for the whole sam-
ple. The mean and median values are higher for the
non-financially distressed firms than for the finan-
cially distressed firms for all the variables except for the
MVETL ratio and the GDP growth rate.

The mean market value of equity to total liabilities
ratio, which relates to the firm’s leverage, signifies the
degree to which the value of the stock would fall upon
financial distress, and reflects investors’ confidence in
the firm’s stock, is higher for financially distressed than
for non-financially distressed firms indicating ineffi-
cient market response and inappropriate fundamental
valuation. This implies that financially distressed firms
are more financially leveraged relative to their market
capitalization denoting overvaluation.

The average annual GDP growth rate is 5.491% for the
whole sample. The mean value of the GDP growth rate
is higher in financially distressed years than in non-
financially distressed years. This could be interpreted as
firms are more likely to seek debt to expand their oper-
ations when the economy is growing and thus, more
likely to face financial distress with increased leverage.

Logistic regression analysis and hypotheses testing

Table 4 presents the logistic regression results and
Table 5 summarizes the hypotheses testing results. All
the models are statistically significant as the likelihood
ratio chi square (LR X?) [64] is significant with p value
less than 0.01.

Non-financially distressed

Financially distressed

All observations

Variable Mean Median SD Mean Median SD Mean Median SD

WCTA 0171 0.160 0215 0.055 0.040 0454 0.158 0.150 0.255
RETA 0.104 0.140 0.667 —1405 —0.059 4.083 —0.066 0.115 1.569
EBITTA 0.070 0.057 0.115 —0.140 —-0.022 0.315 0.047 0.048 0.165
SalesTA 0.682 0.552 0.629 0.262 0.090 0.299 0.635 0.508 0615
MVETL 2465 1.156 3.597 10.570 0.881 39.305 3.403 1.109 13.927
Cal 0.640 0.643 0.123 0.592 0.571 0.084 0.634 0.643 0.120
R 13.781 15.179 3459 12464 10.100 3615 13.633 13.808 3498
GDP 4.186 11.995 16.571 15.813 12314 4,056 5491 12314 16.094
CPI 13450 13.723 8.544 8.199 5212 3794 12.861 9.365 8314
InMcap 21.190 21.071 1.570 20.044 19.994 1.044 21.057 20.920 1.562
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Table 4 Logistic regression results

FD Model 1 (Financial Model 2 (CGI) Model 3 (Market) Model 4 Model 5 Model 6
Variables) (Macroeconomic) (Restricted/nested) (Unrestricted/

non-nested)

WCTA —2.093**(0.877) —1.975%(1.034) —2.323**(1.054)

RETA 0.765%**(0.242)

EBITTA —12.328*** (2.892) —17411%*(3.852) —24.904***(4.538)

SalesTA —2.118%** (0.657) —2.072***(0.6863) —2.062***(0.634)

MVETL 0.092** (0.037) 0.183***(0.070) 0.185***(0.070)

Cal —3.318*%(1.213)

InMcap —0.546***(0.114) —0.311**(0.161)

IR —0.446*%(0.222) —0.538**%(0.129)

GDP 0.204***(0.075) 0.462***(0.102) 0.736***(0.155)

CPI 0.191(0.159)

COVID-19 5.761**(1.277)

Constant —1.122%**(0.280) —0.002 (0.741) 9.199%**(2.312) —0.822(0.778) 4.994*(3.453) —15.513%%%(3.147)

Observations 458 463 458 472 458 458

Log likelihood —114.4788 —160.955 —150421 —142.847 —80.824 —78.549

LR X2 99.26%** 7.530%%* 27.370%%* 45.910%%* 166.57%%* 171.12%%%

Pseudo R? 0.3024 0.023 0.083 0.1384 0.508 0.521

McKelvey and Zavoi- 0.965 0.984

na's R’

Cragg and Uhler's R? 0596 0.609

Pearson X? 17833 188.84

Hosmer-Lemeshow 239 4.88

X2

LR test—nested 7.21%%%

model X?

Wald test 5.84**

AIC 177.648 171.098

BIC 210.662 199.986

Area under ROC 0.946 0.955

curve

Accuracy ratio (AR) 0.892 0911

Model 1: Model with financial variables; Model 2: Model with corporate governance index score; Model 3: Model with market indicators; Model 4: Model with
macroeconomic variables; Model 5: Multidimensional model; Model 6: Multidimensional model after controlling for COVID-19 effects FD: Financial Distress; WCTA:

Working capital to total assets; RETA: Retained earnings to total assets; EBITTA: Earnings before interest and taxes to total assets; MVETL: Market value of equity to total
liabilities; SalesTA: Sales to total assets; CGI: Corporate governance index score; InMcap: Natural logarithm of market capitalization; IR: Interest rate; GDP: GDP growth
rate; CPI: Consumer price index; COVID-19: Dummy variable for COVID-19 years. LR X2 : Pregibon [64] likelihood ratio test for model significance Pseudo R McKelvey
and Zavoina’s R% Cragg and Uhler’s R? : measures of goodness-of-fit tests AIC and BIC: The Akaike information criteria and Bayesian information criteria for model
selection Area under ROC curve: measure of classification accuracy,AR: Accuracy ratio=2 x (AUC —0.5) [42]. Figures in brackets are standard errors, ***P value <0.01; **P

value <0.05; *p value<0.1

Testing the significance of the financial variables

Model 1 tests the hypothesis that financial ratios are sig-
nificant predictors of corporate financial distress. Results
show the statistically significant variables that affect the
likelihood of financial distress with p values less than 5%.
Findings indicate that the working capital to total assets
ratio, the earnings before interest and taxes to total assets
ratio, and the sales to total assets ratio are negatively
related to the likelihood of financial distress. These find-
ings are in line with previous empirical studies of numer-
ous researchers [25, 38, 43].

Meanwhile, the retained earnings to total assets ratio
are positively related to the likelihood of financial dis-
tress. This is contrary to the results of the previous
studies of [27, 38, 44, 45] who found an inverse rela-
tionship between the firm’s retained earnings to total
assets ratio and the likelihood of financial distress. A
possible explanation is that even though higher levels
of retained earnings indicate profitability, this could
also suggest inefficiency in reinvesting profits into
growth opportunities which increases the likelihood of
financial distress.
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Table 5 Summarizing hypotheses testing results
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Market
indicators
model

Financial
variables
model

Hypotheses

Macroeconomic
variables model

Multidimensional model
controlling for COVID-19
effects

Multidimensional
model

Corporate
governance
mechanisms model

H14: Financial ratios are
significant predictors
of financial distress

H1p: Market-based indica-
tors significantly affect
the likelihood of financial
distress

Accept

Accept

H1c: Macroeconomic
variables have an impact
on financial distress
prediction

Accept

H14: Corporate govern-
ance practices have

a significant effect

on the probability

of financial distress

H+: A multidimensional
model incorporating
various dimensions can
predict financial distress

Accept Accept

Accept Reject

Accept Accept

Accept Reject Reject

Accept Accept

Furthermore, results indicate that the market value of
equity to total liabilities is positively related to the likeli-
hood of financial distress, which contrasts the findings of
[6, 34].

Testing the significance of the corporate governance
mechanisms

Model 2 tests the hypothesis that corporate governance
practices have a significant effect on the probability of
financial distress. Results indicate that an increase in the
corporate governance index score reduces the likelihood
of financial distress and is statistically significant with
p value less than 0.01. Such findings conform with the
studies conducted by [13, 24, 26, 30, 36, 48, 52].

Testing the significance of the market indicators

Model 3 tests the hypothesis that market-based indica-
tors significantly affect the likelihood of financial distress.
Results indicate that the firm market capitalization is
a significant predictor of the likelihood of financial dis-
tress with a p value less than 0.01, which is similar to the
results indicated by [48]. As the market capitalization
of the firm increases, the likelihood of financial distress
decreases.

Testing the significance of the macroeconomic variables

Model 4 tests the hypothesis that macroeconomic vari-
ables have an impact on financial distress prediction.
Results indicate that interest rates and GDP growth rates
are significant predictors of the likelihood of financial

distress with p values less than 0.01. Interest rates are
negatively related to the likelihood of financial distress.
This is in line with the findings of [29, 30]. However,
GDP growth rate is positively related to the probability of
financial distress. This is in contrast to the findings of [44]
who found a negative effect and [19, 30, 32] who reported
an insignificant effect. The consumer price index is insig-
nificant, in line with the results of the studies conducted
by [10, 19].

Testing the multidimensional model

Models 5 and 6 test the hypothesis that the multidimen-
sional econometric model incorporating various dimen-
sions can predict financial distress. Model 5 is the initial
multidimensional model with all the significant financial,
market, macroeconomic, and corporate governance vari-
ables. Model 6 is the multidimensional model after con-
trolling for COVID-19 effects.

The likelihood ratio test (LR test), which tests whether
model 5 is nested within model 6, and Wald test are
significant with p values less than 0.05 indicating that
including COVID-19 control variable creates statistically
significant improvement in the fit of the model.

Results indicate that both models are statistically sig-
nificant as the likelihood ratio chi square (LR X?) [64] is
significant with p value less than 0.01. The results indi-
cate that the most significant financial ratios in predict-
ing financial distress are the working capital to total
assets ratio, earnings before interest and taxes to total
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assets ratio, the sales to total assets ratio, and the market
value of equity to total liabilities ratio.

In particular, the working capital to total assets ratio
negatively affects the likelihood of corporate financial
distress. This can be explained as this ratio relates to the
firm’s ability to meet short-term financial obligations
through current assets and reflects the firm’s liquidity
in proportion to its size. Accordingly, a firm in financial
distress would demonstrate decreasing working capital to
total assets ratio. This finding is consistent with several
empirical previous studies that confirmed the negative
relationship between the firm’s working capital to total
assets ratio and the likelihood of financial distress [27, 31,
32, 38, 42, 43, 45, 50].

Results also show that as the firm’s earnings before
interest and taxes to total assets ratio decrease, the likeli-
hood of corporate financial distress increases. This find-
ing is reasonable as this ratio is a measure of operating
efficiency, reflecting the firm’s profitability from its oper-
ations. This is in line with the previous empirical studies
of [25, 27, 38, 42, 43, 45, 65].

As for the sales to total assets ratio, which is a measure
of asset turnover and reflects the efficiency of the firm’s
management in generating revenues from assets; contrib-
uting to the firm’s profitability, the findings confirm the
negative effect of this ratio on the probability of corpo-
rate financial distress. Such finding is in line with the pre-
vious empirical studies of [18, 25, 31, 34, 38, 43, 66].

Interestingly, the results reveal that the market value
of equity to total liabilities ratio is directly related to the
likelihood of financial distress. One possible explanation
lies in the market efficiency level of emerging economies
like Egypt and irrational, suboptimal investment deci-
sions since this financial ratio relates to the firm’s lever-
age and incorporates the market aspect reflected in stock
prices. This finding supports the results reported by [67]
who found that the market value of equity to total liabili-
ties ratio was a significant predictor of corporate financial
distress. This is, however, in contrary to the findings of
[34] who found that the market value of equity to total
liabilities ratio negatively affected the probability of
financial distress.

Furthermore, the findings result in evidence to indicate
that the GDP growth rate has a significant and positive
effect on the likelihood of corporate financial distress.
This can be justified as during the higher economic
growth periods, firms are encouraged to expand their
operations and hence, need more credit to finance their
expansion and investment opportunities and the debt
ratio is positively correlated with the likelihood of finan-
cial distress. This is in contrast to the findings of [44] who
found a negative effect and [19, 30, 32] who reported an
insignificant effect.
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The firm’s retained earnings to total assets ratio are
shown to have an insignificant effect on the likelihood
of financial distress. This is in contrast to the findings
of [27, 38, 42-45] who found an inverse relationship
between the firm’s retained earnings to total assets ratio
and the likelihood of financial distress. This shows that
after considering the external effects of the economic
conditions as measured by the GDP growth rate, the
retained earnings to total assets ratio becomes insignif-
icant in predicting the likelihood of corporate financial
distress. This might be attributable to potential colline-
arity between the retained earnings to total assets ratio
and GDP growth rate as companies retain more earn-
ings during periods of high economic growth. As such,
the final model might struggle to isolate the independ-
ent effect of each. Accordingly, the positive influence of
the retained earnings ratio on the likelihood of financial
distress might be overshadowed by the even stronger
influence of the GDP growth rate.

Firm’s conformance to corporate governance mecha-
nisms related to disclosure and transparency, board of
directors’ characteristics, ownership and control struc-
ture, and rights of shareholders and investor relations is
shown to be insignificant in predicting the probability
of financial distress. This can be explained as the aver-
age corporate governance index score, which reflects
the strength of corporate governance mechanisms,
was quite low at 63.4%. This result is consistent with
the findings of studies within the Egyptian context by
[26]. Nevertheless, this result contradicts the findings
in other contexts. For instance, the study conducted
by [13] on Spanish firms found that conformity with
the recommendations regarding the board of directors
was significant in decreasing the probability of finan-
cial failure. The study by [56] showed that good corpo-
rate governance practices promote transparency and
thereby reduces the cost of capital for firms, contrib-
utes to operating performance, and increases the com-
pany’s market value. The study by [36] showed that the
percentage of females on the board negatively affected
the likelihood of financial distress in India. In the Euro-
pean context, [24] found that the proportion of female
directors on the board and board independence were
inversely related to the probability of financial distress.

In addition, results indicate that firms with large mar-
ket capitalization are less likely to experience financial
distress, which is in line with the results of previous
empirical studies of [10, 48]. This finding is reason-
able since financial distress is associated with declin-
ing stock prices due to negative market valuations [17].
Nevertheless, after controlling for COVID-19 years,
this variable is insignificant. This could be attributable
to the disrupted market valuation and the government
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interventions and support during the COVID-19
pandemic.

The results further indicate that interest rates nega-
tively influence the likelihood of corporate financial dis-
tress, denoting that rising interest rates discourage firms
from seeking more loans due to the high cost of debt and
thereby reduces the likelihood of financial distress. Such
finding is in line with the findings of [29, 30] and in con-
trast to the findings by [10, 19] who demonstrated that
interest rates were significant positive predictors of the
likelihood of corporate financial distress. However, this
effect is shown to be insignificant, after controlling for
COVID-19 effects. Such finding is similar to the results
demonstrated by [51]. The negative influence of interest
rates on financial distress likely became insignificant after
controlling for the COVID-19 effects due to the Central
bank interventions by lowering interest rates, firms prior-
itizing survival over considerations for long-term conse-
quences of higher debt, and government support during
the pandemic.

Furthermore, results indicate that the consumer price
index is insignificant in predicting corporate financial
distress, which is in in line with the results of the stud-
ies conducted by [10, 19]. On the contrary, studies by [30,
38, 50] demonstrated that as the consumer price index
increased, the likelihood of corporate financial distress
increased. However, Agrawal and Maheshwari [51] found
a negative relationship between consumer price index
and the likelihood of financial distress. Jones [48], how-
ever, found that the consumer price index was the least
significant predictor of corporate financial distress. This
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finding can be attributable to the interconnected effects
of GDP growth rate, interest rate, and consumer price
index. High GDP growth increases demand leading to
inflation captured by the CPI, which drives increases in
interest rates to reduce inflation. In addition, the changes
in the consumer price index do not reflect whether the
firms will respond by raising prices, negotiating with sup-
pliers or adopting cost saving strategies. As such, when
considering the GDP growth rate, interest rate, and con-
sumer price index, the CPI's contribution to predicting
financial distress might become statistically insignifi-
cant as its effects might already be reflected in the GDP
growth rate and interest rate.

The results also show that both models fit reasonably
well as the Pearson X2 and Hosmer—Lemeshow X2 good-
ness-of-fit tests were not significant with p values exceed-
ing 0.1.

Model 6 incorporating COVID-19 effects demonstrates
a better model fit since McFadden’s Pseudo R? value is
0.5214, McKelvey and Zavoina’s R? is equal to 0.984, and
Cragg and Uhler’s R? value is 0.609 compared to values of
0.5075, 0.965, and 0.596 for Model 5, respectively.

The Akaike information criteria (AIC) and the Schwartz
or Bayesian information criterion (BIC) are lower for
Model 6, indicating that Model 6 is a better specified
model.

Model classification accuracy is assessed through the
area under the receiver operating characteristic (ROC)
curve. Model 6 further outperforms model 5 in terms of
classification accuracy since the area under ROC curve is
0.9554 for Model 6 compared to 0.9459 for Model 5. More-
over, the model accuracy ratio is higher for Model 6 at a
value of 0.9108 compared to 0.8918 for Model 5.
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Table 6 Correlation matrix and multicollinearity diagnostics of key variables
Variables Correlation matrix
WCTA EBITTA SalesTA MVETL InMcap IR GDP
WCTA 1.0000
EBITTA 02111* 1.0000
0.0000
SalesTA —0.0044 0.5498* 1.0000
0.9245 0.0000
MVETL 0.3569* 0.3121* 0.1527* 1.0000
0.0000 0.0000 0.0010
InMcap 0.0707 0.5075* 0.2056* 0.2016* 1.0000
0.1310 0.0000 0.0000 0.0000
IR 0.0146 0.1288* 0.0806 0.0823 -0.0103 1.0000
0.7559 0.0058 0.0848 0.0784 0.8260
GDP 0.0102 0.0048 0.0119 —0.0603 0.0720 -0.1281* 1.0000
0.8277 09191 0.8002 0.1979 0.1240 0.0060
Muilticollinearity diagnostics
Tolerance 0.6955 0.6224 0.9050 0.8851 0.8345 0.9214 0.9235
VIF 1.44 1.61 1.11 1.13 1.20 1.09 1.08
Mean VIF 1.24

*Significant at 0.05

Model validation and post-estimation tests

Normality test, correlation analysis, and multicollinearity
diagnostics

The normality of the predictor variables is examined with
the Shapiro—Wilk test. The p value for the variables is less
than 5%, meaning that the null hypothesis that the vari-
ables are normally distributed cannot be accepted. Spear-
man correlation matrix is thus developed to examine the
direction and strength of the relationships between the
predictor variables in Table 6.

Results indicate that the highest statistically significant
correlation is between the earnings before interest and
taxes to total assets ratio and the sales to total assets ratio
with a correlation coefficient of 0.5498, indicating a positive
moderate correlation.

Table 6 also presents multicollinearity diagnostics. The
variance inflation factor is below 2 for all the predictor vari-
ables, the mean variance inflation factor is 1.24, and toler-
ance exceeds 0.6 for all the predictor variables; indicating
the absence of multicollinearity.

Conclusion, recommendations, limitations,

and future research

Conclusion

The main objective of this study was to thoroughly
investigate the factors that affect corporate finan-
cial distress in Egypt and to develop a multidimen-
sional model for its prediction. In order to achieve the
research objectives, comprehensive data of listed firms

on EGX100 for the years 2016 to 2021 were employed
in logistic regression analysis to estimate the probabil-
ity of financial distress. Based on the literature review,
hypotheses related to four dimensions that affect cor-
porate financial distress were formulated and a multi-
dimensional model for predicting financial distress was
developed. This involved financial ratios, market-based
indicators, macroeconomic factors, and corporate gov-
ernance mechanisms.

The final model empirical results, after controlling for
the COVID-19 effects, indicated that the most significant
financial ratios in predicting corporate financial distress
were the working capital to total assets ratio, earnings
before interest and taxes to total assets ratio, and the
sales to total assets ratio. Such ratios were negatively
related to the likelihood of corporate financial distress.
Whereas the market value of equity to total liabilities
ratio, and GDP growth rate had a positive impact on the
likelihood of financial distress. The retained earnings to
total assets ratio, the corporate governance index score,
the firm market capitalization, the interest rate, and the
consumer price index were insignificant in predicting
corporate financial distress in the Egyptian context.

Implications and practical recommendations

This research introduces a multidimensional model for
identifying and mitigating financial distress risks, with
valuable insights for various stakeholders.
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The results indicate significant negative effects of the
working capital to total assets ratio, earnings before
interest and taxes to total assets ratio, and the sales to
total assets ratio on the likelihood of corporate finan-
cial distress. This highlights the importance of analyzing
financial ratios like working capital to total assets, prof-
itability (EBIT/total assets), and asset turnover (sales/
total assets) to assess a company’s financial health. Inves-
tors can use these ratios alongside industry benchmarks
to make informed investment decisions and avoid firms
with high financial distress risk. Besides, creditors can
benefit from analyzing those financial ratios to assess a
company’s financial health in the light of the macroeco-
nomic conditions to make sound lending decisions. In
addition, companies should focus on efficiently managing
the working capital, maintaining a high level of operat-
ing efficiency, and efficiently managing the firm’s assets to
generate profits in order to improve their financial health
and reduce the risk of financial distress.

The findings also show that the market value of equity
to total liabilities ratio has a significant positive effect
on the likelihood of corporate financial distress. In this
respect, policies should be devised to improve market
efficiency and ensure rational well-informed investment
decisions by investors. Policymakers can leverage such
findings to implement comprehensive financial literacy
programs for investors. This can reduce poor investment
choices and promote fair market valuation, ultimately
improving overall market efficiency.

Results further indicate that the GDP growth rate has
a positive impact on the likelihood of financial distress.
In this regard, companies should continuously monitor
and adapt to the changing economic conditions to make
informed financial decisions that mitigate risks associ-
ated with external macroeconomic factors.

The findings also provide evidence that the corporate
governance index mechanisms are insignificant in pre-
dicting financial distress in Egypt. The average corpo-
rate governance index score, which reflects the strength
of corporate governance mechanisms, was quite low at
63.4%. This emphasizes the need for stronger corporate
governance practices, particularly regarding disclosure,
board structure, ownership control, and shareholder
rights. Policymakers can encourage stricter regulations
and best practices to enhance corporate governance,
leading to better financial performance for companies,
boosting investor confidence and facilitating better
financing decisions by creditors. Furthermore, compa-
nies should ensure consistently updating all the financial
and corporate governance information on their websites.
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Limitations and future research

As with other empirical studies, this research has some
limitations. The first is related to the sample size and gen-
eralizability, as the study sample was selected from the
listed firms on EGX100 index for the period 2016 to 2021
excluding banks and firms in financial services sectors.
The reasons for this were data availability, time, and cost
involved in data collection. This implies that the study
results are only applicable to the listed firms on EGX100
in the Egyptian context, which poses potential limitations
in terms of its representativeness of the broader Egyptian
corporate landscape. In this regard, the researcher sug-
gests the inclusion of more firms in future studies from
different market indices and similar emerging economies
with a longer time span and possibly clustering them
according to industry sectors and firm size.

The second limitation is concerned with the definition
of the study variables, their measurement, and the esti-
mation technique which were mainly based on the review
of literature and data availability. The adoption of differ-
ent measurement methods could lead to different results.
In this respect, the researcher encourages future stud-
ies to compare the results when different measurement
methods are employed.

The third limitation is hindered by data constraints
as the proposed multidimensional model has not been
validated using an external dataset or in a different time
period. This can be explained as logistic regression
employs maximum likelihood estimation method which
maximizes the probability that an outcome will hap-
pen, necessitating large sample size more than 400 [63].
However, the model has been estimated for the whole
study period and then re-estimated after controlling for
the COVID-19 years to ensure robust results, thus, indi-
rectly validating the model by isolating pre-pandemic
trends. Accordingly, future research should incorpo-
rate broader and more diverse datasets covering more
firms and longer timeframes. In addition, the researcher
emphasizes the need for readily accessible, standardized
databases encompassing financial, corporate governance,
macroeconomic, and market data which would enhance
research generalizability and accessibility.

Besides, the researcher recommends investigating the
interaction effect between the financial, market, macroe-
conomic, corporate governance variables, and examining
bidirectional relationships with the likelihood of corpo-
rate financial distress, which could enrich the dataset
and lead to more robust results. In addition, the impact
of exchange rate fluctuations on the likelihood of corpo-
rate financial distress should be assessed in future stud-
ies. Moreover, future studies could explore the effect of
board managerial attributes on the likelihood of corpo-
rate financial distress. Furthermore, different estimation
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techniques could be compared in terms of validity and
accuracy.

Lastly, comparative studies could be performed incor-
porating data from other emerging economies to assess
the role of financial ratios, market-based indicators, mac-
roeconomic variables, and corporate governance attrib-
utes in predicting financial distress and to develop a more
comprehensive multidimensional model for corporate
financial distress prediction in the emerging countries.

Appendix
The corporate governance questionnaire questions

1. Disclosure and transparency:

« Does the firm use one of the Big Four international
auditing firms?

+ Does the firm disclose the amount of executives’
compensations?

+ Does the firm disclose its governance structures
and policies?

2. Board of directors’ characteristics:

+ Does the Board have more than 50 percent exter-
nal directors (non-executive directors)?

+ Does the Board contain at least one-third of the
members as independent members?

+ Are Board committees chaired by independent
members?

« Do Board committees consist of at least three
non-executive board members the majority of
whom are independent?

« Does the Board contain female members?

3. Shareholder rights and investor relations:

« Is there an institutional investor with at least 5
percent of the firm’s equity?

« Does the firm exercise the one-share one-vote rule
indiscriminately?

4. Ownership and control structure:

+ Does the firm disclose its ownership structure?

+ Do controlling shareholders hold less than 70 per-
cent of voting rights?

+ Does the firm have employee stock options?

« Is there an ownership concentration where at least
5 percent of the firm’s equity ownership is held by
an investor?

(Source [26] adapted from [56, 57].
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Abbreviations
EBIT Earnings before interest and taxes
EBITDA  Earnings before interest, taxes, depreciation, and amortization
GDP Gross domestic product
OECD Organization for economic cooperation and development

FD Financial distress

WCTA Working capital to total assets ratio

RETA Retained earnings to total assets ratio
EBITTA  Earnings before interest and taxes to total assets ratio
MVETL  Market value of equity to total liabilities ratio
SalesTA  Sales to total assets ratio

InMcap  Natural logarithm of market capitalization

IR Interest rate

cal Corporate governance index score

CPI Consumer price index

CEO Chief Executive Officer

AIC Akaike information criteria

BIC Bayesian information criteria

VIF Variance inflation factor

ROC Receiver operating characteristic

AUC Area under curve
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