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Abstract:

The Greek banking system was greatly affected by the financial crisis that began to plague
Greece in 2010. Therefore, in order to have competitive Greek banks, a rally of
acquisitions and mergers of Greek banks began in 2010 and ended mainly in 2015. So, in
essence, the Greek economy was left with only four large Greek systemic banks, which
took over the other large and small distressed Greek banks under the specter of
bankruptcy. This wave of acquisitions and mergers in the Greek banking system created
strength in Greek banks mainly in terms of assets and at the same time protected the
interests of Greek depositors. This paper deals with the assessment and calculation of the
credit risk that led to the bankruptcy of the four Greek systemically important banks with
Z-Score models. These banks are Piraeus Bank, National Bank, Eurobank, and Alpha
Bank. The time period for conducting our study is limited from 2015 to 2020. The year
2015 is essentially the last year in which all the important and large mergers and
acquisitions of Greek systemic banks that occurred immediately after the onset of the
tinancial crisis in Greece in the year 2010, were completed. The last year of our study is
the year 2020 when the pandemic started in Greece. In our paper, extensive reference is
made to the credit risk models that we apply in our study, namely the Z-Score, the Z-
Score for banks, and the Zeta model. The analysis of our findings is accompanied by
tables, diagrams, and comments on them. The final comparative results obtained are
forecasts for imminent possible or non-bankruptcy of the Greek systemic banks we
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examined. At the end of our paper, we present some conclusions about the Greek banking
system and its future.

JEL: G21, G33, G34
Keywords: banks, mergers & acquisitions, credit risk, bankruptcy
1. Introduction

The global financial crisis that began in 2008 with the collapse of the investment bank
Lehman Brothers brought the term systemic risk to the fore. The fact that banking
systemic risk can lead to a huge financial crisis with devastating consequences for the
financial environment created the need for the financial industry and policymakers to
clarify this term so that the relevant regulatory authorities can manage to control it to
make the banking system less vulnerable to economic shocks. The global financial crisis
invaded Greece essentially in 2010 and then the financial problems of Greek banks began
to appear in the economic foreground with a direct impact on the Greek economy. The
Greek banking system suffered a serious freeze after 2010 with the influx of the global
financial crisis into the Greek economy. The effect of the financial crisis on Greek banks
resulted in the appearance of problems such as liquidity and capital insufficiency. The
reaction of the Greek banks, in the face of the emerging financial problems, was their
attempt to create strong banking groups, in order to be able to deal with issues of
liquidity, insolvency, credit, and operational risk, as well as aggressive acquisitions by
foreign financial institutions. For this purpose, they proceeded with acquisitions and
mergers within the Greek area. This effort started shortly after the year 2010 and
somehow ended in the year 2015. Thus, in Greece four large banking groups were
created, which became systemic domestic banks, avoiding at the same time a future
bankruptcy, which would cause significant problems to the Greek economy with a direct
impact on Greek households and in the business world and probably a financial distress
would appear.

As it is known a pervasive financial distress can cause systemic risk. Systemic risk
refers to "the risk that many market participants are simultaneously affected by severe losses,
which then spread through the system" (Benoit, Colliard, Hurlin, & Perignon, 2016).

The main purpose of carrying out this study is to investigate and analyze with
numerical results, the probability of insolvency and distress of the four systemically
important banks vis-a-vis the creditors, as well as the possibility of their direct or indirect
bankruptcy. This work is a comprehensive and thorough research and analysis of the
four systemically important banks of Greece, Piraeus Bank, National Bank, Eurobank,
and Alpha Bank, with indicators and bankruptcy models in the years 2015-2020.

In the year 2014, all the important acquisitions in the Greek banking system mainly
were completed and thus the year 2015 is considered as a short time period after the
acquisitions. The time period from 2016-2020 is considered as a long time period in our
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analysis of all Z-Score models as well as the findings according to the Standard & Poor’s
ratings.

This choice of time period was not accidental. First let us mention that the year
2015 was a milestone year for the Greek financial system because:

1) The intense political uncertainty at the beginning of the year led savers to
successive outflows of deposits from credit institutions.

2) The third support program (memorandum) was signed.

3) Capital controls were imposed on cash withdrawals and the transfer of funds
abroad from bank accounts.

4) The four systemically important banks were recapitalized for the third time.

At the same time, banking institutions have been managing the problem of non-
performing exposures for all these years, which has a direct impact on their balance
sheets. The most important consequences they face are:

e The shrinking of their assets.

e The formation of increased provisions for credit risk.
e The reduction of their equity.

e The decrease in interest income.

In 2018, the third memorandum ended definitively, while in 2019, capital controls
were completely abolished. Finally, in the last year of the time period we have chosen,
the COVID-19 pandemic broke out, an event that affected the operation of banks,
resulting in the initial motivation that was chosen to carry out this work, which is the
recording and analysis of the effects of the above events, over time on the finances sizes
of the systemically important Greek banks.

2. Literature Review

A systemically important financial institution (SIFI) is a bank, insurance company, or
other financial institution whose failure could trigger a financial crisis. Systemically
important financial institutions, as far as banking institutions are concerned, are
distinguished in global systemically important banks (G-SIBs) and in domestic
systemically important banks (D-SIBs).i

The four Greek systemic banks that we dealt with in this study are considered
domestic systemic banks. The assessment of the effects of the bankruptcy of a bank at the
domestic level should in principle be based on the following parameters: (i) size, (ii)
interconnectivity, (iii) possibility of substitution with evaluation, (iv) degree of
concentration of the country's banking system and (vi) complexity of activity, including
issues arising from any cross-border activity of the bank.i

Systemic risk is a default by one financial institution that may possibly create a
"ripple effect" that leads to defaults by other financial institutions and threatens the

i https://www.investopedhttps://www.investopedia.com/terms/s/systemically-important-financial-

institution-sifi.asp ia.com/terms/s/systemically-important-financial-institution-sifi.asp
i https://www.bis.org/basel framework/chapter/RBC/40.htm?inforce=20191215&published=20191215
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stability of the financial system. In order to predict and avoid bank failure situations and
their subsequent economic disaster a regulatory framework for the banking sector was
necessary to be established Hull (2015) pointed out the importance of regulations in order
to avoid bank failure. (Hull, 2015, p.326). He justified this necessity and explained it with
the phrase "...main purpose of bank regulation is to ensure that a bank keeps enough capital for
the risks it takes. It is not possible to eliminate altogether the possibility of a bank failing, but
governments want to make the probability of default for any given bank very small. By doing this,
they want to create a stable economic environment where private individuals and businesses have
confidence in the banking system" (Hull, 2015, p. 325).

Credit risk is the possibility that a bank borrower or counterparty will fail to meet
its payment obligations regarding the terms agreed with the bank (GARP, 2014, p. 14). In
this study we demonstrate the credit risk of Greek systemic banks using linear
bankruptcy models and more specifically we use Altman's Z-Score model, the Z-Score
for banks, and the Zeta model.

The early prediction of financial distress is essential for investors or lending
institutions who wish to protect their financial investments. As a consequence, modeling,
prediction, and classification of firms to determine whether these are potential candidates
for financial distress have become key topics of debate and detailed research. Financial
distress is defined as “... a condition where a company cannot meet, or has difficulty paying off
its official obligations to its creditors. The chance of financial distress increases when a firm has
high fixed costs, illiquid assets, or revenues sensitive to economic downturns” (Sofat and Hiro,
2015, p. 406).

Despite all the arguments and criticism from the scientific community, nowadays
financial analysts and scientists are still considering Altman’s Z-Score model as one of
the most effective and suitable models of a firm's / bank's ability to avoid credit risk that
leads to bankruptcy. All over the scientific world, professors, and financial and credit
professionals are constantly using Altman's Z-Score models in order to mitigate credit
risk and predict bankruptcy. It is quite popular because it is easy to use and also uses
multiple ratio variables to measure the financial distress and credit risk of any firm or
bank. Since Z-Score is an open system, the ratio variables employed in the formula can
easily be understood by its users. So, Z"’-Score models help to measure credit risk and
predict the financial distress of banks so they would be able to avoid bankruptcy in the
future. Altman (1968) expanded on the work of Beaver by using multiple discriminant
analysis for various bankrupt and non-bankrupt groups and used a variety of different
ratio groups to predict business failures. After almost forty years, Altman’s Z-Score is still
widely regarded by researchers as an indicator of a company’s financial well-being. In
1993, Altman revised his model to incorporate a “four variable Z-Score” prediction model
(Altman, 1993). Altman felt this revised model significantly improved the predictive
ability of his model and made it simpler to incorporate (Meeampol S, et al., 2014).

The Z-Score is a linear combination of four or five common business ratios,
weighted by coefficients. The coefficients were estimated by identifying a set of firms that
had declared bankruptcy and then collecting a matched sample of firms which had
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survived, with matching by industry and approximate size (assets). The formula may be
used to predict the probability that a firm/bank will go into bankruptcy within two years.
Z-Scores are used to predict corporate defaults and an easy-to-calculate control measure
for the financial distress status of companies/banks in academic studies. The Z-Score uses
multiple corporate income and balance sheet values to measure the financial health of a
company.

The new improved bankruptcy model was:

Z'=6.56* X1+3.26 * X2+ 6.72 * X3+ 1.05 * X4 (1)

In order to standardise the Z”-Score results Altman, Hartzell and Peck (1995)
added a constant (+3.25) so that the scores that equal or less than zero would be
“equivalent to the default situation” (Altman, Danovi, and Falini, 2013:4). The revised
equation of Altman's Z”’-Score model for credit risk measurement transformed into:

7" =3,25+6.56* X1+3.26 * X2+ 6.72 * X3+ 1.05 * X4 (2)

From this proposal, Altman and Hotchkiss (2006) translated this score to Standard
& Poor's ratings. This bond rating equivalent (BRE) of the Z”’-Score makes the model very
relevant and useful for investors. This is displayed in the following tablev.

Table 1: Altman Z"-Score Model and Standard & Poor Ratings

Safe Zone Grey Zone Distress Zone
Standard & Z-Score Standard & Z-Score Standard & Z-Score
Poor’s Rating Poor’s Rating Poor’s Rating
AAA >8.15 BBB- 5.65-5.85 B- 3.75-4.15
AA+ 7.60-8.15 BB+ 5.25-5.65 CCC+ 3.20-3.75
AA 7.30-7.60 BB 4.95-5.25 CCC 2.50-3.20
AA- 7.00-7.30 BB- 4.75-4.95 CCC- 1.75-2.50
A+ 6.85-7.00 B+ 4.50-4.75 D <1.75
A 6.65-6.85 B 4.15-4.50
A- 6.40-6.65
BBB+ 6.25-6.40
BBB 5.85-6.25

Source: Altman E., I, (2005). "An Emerging Market Credit System for Corporate Bonds" Emerging Market
Review 6 (2005) pp 311-323

We present below an analysis of the Standard & Poor Ratings and information for
investors in emerging stock markets in combination.

https://www.altmanzscoreplus.com/articles/AltmanZScorePlus ANF Abercrombie Fitch Co Class A.
html

v Chieng J., R., (2013). "Verifying the Validity of Altman’s Z” Score as a Predictor of Bank Failures in the
Case of the Eurozone" MSc. Management National College of Ireland
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a. Investment Grade*
AAA: An obligor rated 'AAA' has an extremely strong capacity to meet its financial
commitments. 'AAA" is the highest issuer credit rating assigned by Standard & Poor's.

AA: An obligor rated 'AA" has a very strong capacity to meet its financial

commitments. It differs from the highest-rated obligors only to a small degree.

Includes:

o AA+: equivalent to Moody's Aal (high quality, with very low credit risk, but
susceptibility to long-term risks appears somewhat greater).

o AA:equivalent to Aa2.

o AA-:equivalent to Aa3.

A: An obligor rated 'A' has a strong capacity to meet its financial commitments but

is somewhat more susceptible to the adverse effects of changes in circumstances

and economic conditions than obligors in higher-rated categories.

o A+:equivalent to Al.

o A:equivalent to A2.

BBB: An obligor rated 'BBB' has adequate capacity to meet its financial commitments.

However, adverse economic conditions or changing circumstances are more likely

to lead to a weakened capacity of the obligor to meet its financial commitments.

b. Non-Investment Grade (also known as speculative grade)

BB: An obligor rated 'BB' is less vulnerable in the near term than other lower-rated
obligors. However, it faces major ongoing uncertainties and exposure to adverse
business, financial, or economic conditions, which could lead to the obligor's
inadequate capacity to meet its financial commitments.

B: An obligor rated 'B' is more vulnerable than the obligors rated 'BB', but the
obligor currently has the capacity to meet its financial commitments. Adverse
business, financial, or economic conditions will likely impair the obligor's capacity
or willingness to meet its financial commitments.

CCC+: An obligor rated 'CCC' is currently vulnerable, and is dependent upon
favorable business, financial, and economic conditions to meet its financial
commitments.

CCC: An obligor rated 'CC' is currently highly vulnerable.

CCC-: highly vulnerable, perhaps in bankruptcy or in arrears but still continuing
to pay out on obligations.

D: has defaulted on obligations and S&P believes that it will generally default on
most or all obligations.

vi https://en.wikipedia.org/wiki/S%26P Global Ratings
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3. Material and Methods

The Z-Score for banks estimates the distance from insolvency for a given bank by
combining bank profitability, capitalization, and yield volatility. The Z-Score is defined
as:

ROA+EA
= SAROA (3)

where:

ROA- = Profit before Tax to Assets is the ROA average of the ROA ratios of the considered
time period and saw the profitability of the bank's asset.

= - Equity to Assets is the ratio of average Equity in relation to Assets and saw
insolvency and the financial leverage of a bank.

sdROA = sdROA = /ﬁZil(ROAi —ROA)?is the standard deviation of the ROA ratio

during the considered time period and saw volatility of ROA.

The Z-Score is an indicator of a bank's probability of insolvency as it estimates the
number of standard deviations that the bank's earnings would have to fall below their
expected value before its equity becomes negative. The value of the Z-Score for banks
depends on (i) positive from the bank's profitability and capital ratio, (ii) negative from
the fluctuation of the bank's profits. A higher Z-Score for banks indicates that the bank is
more stable or less likely to fail. In other words, a higher value of the Z-score for banks
indicates a lower risk."

Edward I. Altman in the year 1968, developed the Z-Score bankruptcy model,
which is a multivariate linear analysis separating bankrupt and non-bankrupt
companies. The separation is based on the sequential calculation and combination of
more than one indicator in a combined Z-Score. This model is based on the use of the
financial data and financial sizes of the companies, enabling analysts to predict the
bankruptcy of the companies up to five years before it occurs. Over the years, the Z-Score
model has improved to become one of the most reliable predictors of bankruptcy.i

The Greek stock market belongs to the category of emerging markets. Thus, in our
study, we use the revised Altman Z"’-Score model for the emerging market listed firms
and banks. The equation is as follows:

vi_Casu B., Girardone C., Molyneux P., (2018). "Introduction to Banking", Book 2nd Edition, Giola
Publications, Athens, Greece.

vi. Altman, E., 1., (2013). "Predicting financial distress of companies: revisiting the Z-Score and ZETA®
models, "Chapters, in: Adrian R. Bell & Chris Brooks & Marcel Prokopczuk (ed.), Handbook of Research
Methods and Applications in Empirical Finance, chapter 17, pages 428-456, Edward Elgar Publishing.

ix Altman, E., L, (2002). "Revisiting Credit Scoring Models in a Basel II Environment". Prepared for "Credit
Rating: Methodologies, Rationale, and Default Risk", London Risk Books, 2002.
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Z'=656*X1+3.26* X2+ 6.72* Xz+1.05* Xa 4)
7" =3,25+ (6,56 xX;) + (3,26 * X,) + (6,72 * X3) + (1,05 * X4) (5)
Whereas:

X1=Working Capital (Current Assets - Current Liabilities) / Total Assets,
X2 = Retained Earnings / Total Assets,
X3 ROA = Earnings Before Interest and Taxes / Total Assets,
Xa=Book Value / Total Liabilities,
The interpretation of the emerging market Z”’-Score model after discounting the
constant 3.25 from the score (equation No. 2) are:

e Z'-Score >2.60 means “Safe” Zones,

e 1.1 <Z-Score <2.60 means “Grey” Zones,

e Z-score <1.1 means “Distress” Zones.

The equation of the Z-score model for emerging markets No. (3) is related to the
Standard & Poot’s ratings.x

AltmanE., I, analyzed the accuracy of a four-variable Z-Score model that excluded
the Sales / Total assets ratio, from the revised model because of a potential industry effect
that is more likely to take place when this kind of industry-sensitive variable (asset
turnover) is included in the model .

In the year 1977, Altman, Halderman, Narayanan, introduced a modern revised
form of the Z-Score model multivariate analysis model, called ZETA model.

The reasons that contributed to the development of the revised model were the
following:xi

1) The change in the size and financial profile of the failing firms, as the average size
of their assets had increased significantly.

2) The temporary nature of the data. The new model had to reflect the current
situation, given the temporal nature of the data.

3) The need to introduce retail companies into the classification sample for the first
time.

4) The need to test and evaluate the new, controversial dimensions of multivariate
discrete analysis (MDA), as its application was constantly increasing, but also
creating many controversies. The new model would try to improve and eliminate
the weak elements of the MDA statistical technique.

5) The need to create a model that would be equal or even better than the previous
ones, but could also deal with data that would probably arise in the future. This

x https://www.spglobal.com/ratings/en/about/intro-to-credit-ratings

xi Altman E. I., Kaufman H., Iwanicz-Drozdowska M., Laitinen E., K., (2017). "Financial Distress Prediction
in an International Context: A Review and Empirical Analysis of Altman’s Z-Score Model" Journal of
International Financial Management & Accounting 28:2 pp. 131-171

i Altman. E., I, Haldeman, R. G. and Narayanan, P., (1977), "Zeta Analysis, A new model to identify
bankruptcy risk of corporations", Journal of Banking and Finance Volume 1, Issue 1, Pages 29-54.
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could be achieved by an accurate analysis of the data, while it was also positive

that all the research data and footnotes were thoroughly analyzed, including all

recent changes in financial standards and previously known accounting practices.

The main advantage of the zeta credit model is that the use of the ZETA model
managed to accurately assign the probability of bankruptcy up to five (5) years before
bankruptcy, with a sample classification success rate of over 90% for one year before
bankruptcy, while for five years before, the classification success rate reached 70% for
bankrupt and 82% for healthy businesses.*

The seven indicators of the Zeta model are presented below:

X1: Return on assets (ROA) = earnings before interest and taxes / total assets,
> EP:l[-xl - @2.

Xz: Stability of earnings n

Xs: Debt service = earnings before taxes and interest / financial expenses,
Xa: Cumulative profitability = retained earnings / total assets,
Xs: General liquidity index = current assets / current liabilities,
Xe: Capitalization = current value of equity / total assets),
X7: Company size (size) = percentage change in a company or bank assets from year to
year.
In Table 2 below we recorded the contribution of the variables to the ZETA
pattern.

Table 2: Influence of Variables on the ZETA Model

Variables of ZETA Model Percentage contribution to the ZETA Model
X1 5%
X2 20%
X3 6%
X4 25%
Xs 11%
X 18%
X7 15%

Source: Altman. E,, I, Haldeman, R. G. and Narayanan, P., (1977), "Zeta Analysis, A new model to identify
bankruptcy risk of corporations"”, Journal of Banking and Finance Volume 1, Issue 1, pp. 29-54

The ZETA Model has only two zones to predict bankruptcy >
1) Critical price Zeta model > 2.675, the company or the bank is outside the
bankruptcy zone,
2) Critical value Zeta model < 2.675, the company or the bank is in bankruptcy zone.
The most important differences between Altman's Zeta model and Z-Score are (i)
the Zeta model can predict the probability of bankruptcy of a firm or bank equally well
one year before bankruptcy with an accuracy of over 96% against 94% of the Z-score and

i Altman. E., I, Haldeman, R.G. and Narayanan, P., (1977), "Zeta Analysis, A new model to identify
bankruptcy risk of corporations”, Journal of Banking and Finance Volume 1, Issue 1, Pages 29-54.
xv Altman. E., I, Haldeman, R.G. and Narayanan, P., (1977), "Zeta Analysis, A new model to identify
bankruptcy risk of corporations"”, Journal of Banking and Finance Volume 1, Issue 1, Pages 29-54
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(ii) the Zeta model is much more accurate for years 2-5 before bankruptcy. Specifically,
its accuracy for this period is 69.8% compared to only 36% for the first Z-Score developed
in 1968.

The main similarities between the two Altman models Zeta model and Z-Score
are:

a) two of the seven variables in the new model are shared with the Z-Score model,
and
b) The Current Value of Equity / Total Funds is similar to the Current Value of Equity

/ Book Value of Total Liabilities of the first example.*

It should be mentioned, however, that none of these models can give fully
satisfactory results for the ranking of companies (bankrupt or not).

The main advantages of the Altman Z”’-Score model are:

1) the modelis easy to use,

2) the results are reliable, with more than 80% accuracy in predicting bankruptcy,
and

3) it is available to any interested user who wishes to carry out an analysis of the
business of interest. The main disadvantage of the Altman Z-Score model is that it
cannot be applied to new businesses or banks.

The problem of using lies in the fact that the banks/financial institutions are
usually operating under conditions of high current liabilities. A consequence of that is
the appearance of a great negative impact on the first variable X1 (Working Capital/Total
Assets) which actually affects and reduces the calculated total Z-Score of banks under
examination. In most cases, the current liabilities of banks are exceeding their current
assets. Therefore, the outcome of Working Capital (Current Assets minus Current
Liabilities) is always negative for the banks/financial institutions. This liquidity ratio is
very important for the calculation of the Z-Score because it helps to screen for serious
tinancial problems that a firm could face in the future (Altman, 1995).

However, a negative Working Capital might be an ambiguous indicator as well.
In some cases, this can be interpreted as a sign of a firm’s managerial efficiency for
example a firm with low accounts receivable might also mean that it operates effectively
on a cash basis (Damodaran, 2012, p. 268; Stockopedia, 2017). Another significant
limitation of prediction models like Altman’s Z-Score is that their applicability is
principally based on historical information. Eisenbeis (1977) pointed out the insufficient
value information used in prediction models like Altman’s where the prediction of a
tirm’s future financial status is only based on analysis of past data. The economy as life
is changing dynamically.

According to Grice (2001), "the models” accuracies may significantly decline when using
samples from time periods, industries, and financial distress situations other than those used to
originally develop the models."

« Altman. E., I, Haldeman, R. G. and Narayanan, P. (1977), "Zeta Analysis, A new model to identify
bankruptcy risk of corporations"”, Journal of Banking and Finance Volume 1, Issue 1, Pages 29-54
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4. Results and Discussion

In the present study we examine, calculate, and try to predict a possible bankruptcy,
using three of the main Z-Score models, of the four Greek systemic banks after the year
2015, which was essentially the year when the acquisitions of all financially sick banks by
these four banks were completed. Our research covers the period from 2015 to 2020. It
should be noted that the year 2020 was the year of the pandemic in Greece and it changed
a lot in the Greek economy, bringing about financial effects on banks, businesses, and
households.

In Table 3 below we respectively present the results and the course of the values
extracted from the Z-Score for banks for the four Greek Systemic Banks from 2015 to 2020.

Table 3: Z-Score for Banks of the Four Greek Systemic Banks between 2015 and 2020

Years Piraeus Bank National Bank Eurobank Alpha Bank
2015 -1.82 -2.34 -0.28 -3.42
2016 -0.94 0.062 0.003 0.77
2017 -0.77 -0.15 0.007 0.45
2018 -0.014 0.091 0.017 -0.72
2019 0.151 0.1489 0.012 0.38
2020 -2.15 0.22 -2.43 0.58

Source: Authors' calculations from published financial statements of the 4 Greek systemic banks

From the analysis of the above Table 3 we notice that in the considered period 2015-2020,
all four Greek systemic banks are in the bankruptcy zone. Particularly impressive is the
course of Alpha Bank's Z index, which although in 2015 showed the maximum negative
value compared to the other 3 banks, its positive development ranked it in first place in
2020, showing the maximum value of the Z-Score model for banks 0.77. The values of
Alpha Bank's Z-Score model for banks had strong fluctuations, presenting the largest
negative value of -3.42 and the highest positive value of 0.77 of all other Greek systemic
banks. Of course, this rate is far enough from the desired one to make Alpha Bank to be
no longer in the bankruptcy zone. Contrary to the course of Alpha Bank's Z-Score model
for banks, the Z-Score model for banks for Piraeus Bank started with a negative sign in
the year 2015, and it continued to show negative values, up to the year 2020 with the
exception of the year 2019, which demonstrates the inability of the bank to generate pre-
tax profits to be able to reverse the negative result. For the National Bank, the year 2015
was the year when the Z-Score model for banks showed the lowest value, but the
subsequent course was steadily upward with the exception of the year 2019, however
marginally above zero as a result of which it could not leave the dangerous zone. Finally,
the course of the Z-Score model for banks of Eurobank started negatively, then recovered
at a steady rate, but in the year 2020, it presented the maximum negative value, -2.42. In
the specifically examined Z-Score model for banks for the prediction of bankruptcy, the
values are mainly affected due to the values obtained by the asset profitability ROA ratio.
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Also, the values of the specific Z-Score model for banks are affected by the rates of
financial leverage Equity to Assets ratios.

In Table 4 below we, respectively, present the results and the course of the values
of the Z”’-Score in Emerging Markets with the constant (+3.25) for the four Greek Systemic
Banks between 2015 and 2020 in relation to the Standard & Poor’s ratings.

Table 4: Z”’-Score in Emerging Markets for the Four Greek Systemic
Banks between 2015 and 2020 Standardized with the Standard & Poor’s Ratings

Years Piraeus Bank National Bank Eurobank Alpha Bank
5.57 4.55 591 5.41

2015 | BB+ B+ BBB BB+
Grey Zone Grey Zone Safe Zone Grey Zone
5.45 4.79 5.78 5.54

2016 | BB+ BB- BBB- BB+
Grey Zone Grey Zone Safe Zone Grey Zone
4.19 3.92 5.15 5.34

2017 | B B- BB- BB+
Grey Zone Distress Zone Grey Zone Grey Zone
3.50 3.70 4.18 4.48

2018 | CCC+ CCC+ B B
Distress Zone Distress Zone Grey Zone Grey Zone
3.21 3.44 4.02 4.46

2019 | CCC+ CCC+ CCC+ B
Distress Zone Distress Zone Distress Zone Grey Zone
3.92 3.94 2.70 4.51

2020 | B- B- CCcC B+
Distress Zone Distress Zone Distress Zone Grey Zone

Source: Authors' calculations from published financial statements of the 4 Greek systemic banks.

Comparing the results of the four Greek systemic banks using the application of the
emerging market Z"’-Score model standardized with the Standard & Poor’s Ratings as
presented in the above Table 4, the first conclusion is that in all the years considered in
all four systemic banks, the values of the emerging market Z”’-Score model is above A-.
According to the emerging market Z”-Score model standardized with the Standard &
Poor’s ratings for the examined four Greek systemic banks between 2015 and 2020 we
noticed some useful findings about their credit risk.

In 2015, three of the four examined Greek systemic banks had their values of the
Z”-Score model standardized with the Standard & Poor’s ratings in the gray area except
Eurobank whose rating was in the safe zone. In 2016 we can see exactly the same behavior
for the values of the Z”-Score model standardized with the Standard & Poor’s ratings. In
the year 2017, three of the four examined Greek systemic banks had their values of the
Z”-Score model standardized with the Standard & Poor’s ratings in the gray area except
for National Bank whose rating was in the distress zone. In year 2018 Piraeus Bank and
National Bank had their values of the Z”’-Score model standardized with the Standard &
Poor’s ratings in the distress area but Eurobank and Alpha Bank had their values of the
Z"'-Score model standardized with the Standard & Poor’s ratings in the gray area. In year
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2019 three of the four examined Greek systemic banks had their values of the Z"-Score
model standardized with the Standard & Poor’s ratings in the distress area and only
Alpha Bank was in the gray area. In 2020, we observed exactly the same behavior for the
values of the Z”-Score model standardized with the Standard & Poor’s ratings.

In Table 5 below, we present the results and the course of the values extracted from
the Z""-Score in Emerging Markets for the four Greek Systemic Banks during 2015-2020
without the constant (+3.25) and without the relation with the Standard & Poor’s ratings.

Table 5: Z’-Score in Emerging Markets of the 4 Greek Systemic Banks between 2015 and 2020

Years Piraeus Bank National Bank Eurobank Alpha Bank
2015 2.32 1.3 2.66 2.16

Gray Area Gray Area Safe Area Gray Area
2016 2.2 1.54 2.53 2.29

Gray Area Gray Area Gray Area Gray Area
2017 0.94 0.67 1.9 2.09

Distress Area Distress Area Gray Area Gray Area
2018 0.25 0.45 0.93 1.23

Distress Area Distress Area Distress Area Gray Area
2019 -0.04 3.44 0.77 1.21

Distress Area Distress Area Distress Area Gray Area
2020 0.67 0.69 -0.55 1.26

Distress Area Distress Area Distress Area Gray Area

Source: Authors' calculations from published financial statements of the 4 Greek systemic banks.

From Table 5 we can see that the course of the Z’-Score in Emerging Markets for the four
Greek Systemic Banks between 2015 and 2020 ranges from the positive zone to the
distress zone. However, the values of the relevant model that are in the gray zone
dominate with twelve observations. In second place are the prices in the distress area
with eleven observations. Finally, there is only one value in the safe zone which concerns
the Eurobank in 2015. We must notice that we have quite similar results from Table 4 in
the Z"’-Score in Emerging Markets for the four Greek Systemic Banks between 2015 and
2020 standardized with the Standard & Poor’s ratings.

In Table 6 below, we respectively present the results and the course of the values
extracted from the ZETA model for the four Greek Systemic Banks between 2015 and
2020.

Table 6: ZETA Model for the Four Greek Systemic Banks between 2015 and 2020

Years Piraeus Bank National Bank Eurobank Alpha Bank
2015 -4.88 -0.81 -0.67 -1.66
2016 -0.05 0.16 0.17 0.36
2017 -0.70 -0.11 0.15 0.28
2018 0.08 -0.09 0.19 -0.19
2019 0.22 0.22 0.17 0.24
2020 -0.23 0.33 -10.95 0.47

Source: Authors' calculations from published financial statements of the 4 Greek systemic banks.
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Comparing the results of the ZETA model in the four Greek systemic banks
presented in Table 4 we conclude that in all the years under consideration, the values of
the ZETA model are below the safe zone of 2.675 that is necessary to characterize a bank
as non-candidate to bankrupt. So, the four Greek systemic banks are headed for
bankruptcy according to the ZETA model. In a more detailed analysis, we can notice that
Eurobank had the highest value of the ZETA model in 2015 and ended up having the
lowest value of all banks in 2020 (=-10.95). Piraeus Bank on the other hand, while it had
the lowest value of the ZETA model, compared to the rest of the banks (-4.8) in the year
2015, in the year 2020 it ended up as the second worst bank based always on the of the
ZETA model value (-0.22). Regarding Alpha Bank, while the year 2015 had the second
worst position based on the values of the ZETA model, the year 2020 ended up being the
best of all with the value of the ZETA model amounting to (0.46) and being the maximum
value of the index of all years compared to the rest of the banks, without certainly
achieving the desired value to avoid bankruptcy. Finally, National Bank followed a more
stable path with low volatility, resulting in the specific bank having the second-best value
of the ZETA model, in the year 2020. Note that the Xs ratio (profits before taxes / financial
expenses), played an important role in the formation of final results of the ZETA model
in all examined Greek systemic banks. More specifically, the prolonged pre-tax losses
that the banks showed, were an analgesic factor in the improvement of their position in
the prices of the ZETA model for bankruptcy prediction.

5. Recommendations

The results and conclusions of the research we conducted, we hope will be a trigger for
the scientific community for further research and analysis regarding the timely evolution
of the four Greek systemic banks.

We would like to recommend the European scientific community and especially
the Eurozone community to try to calculate and value the credit risk of each country's
systemic banks during the short-term and long-term time period after the completion of
a large wave of mergers and acquisitions using the same with our methodology, in order
to make a comparative analysis among the systemic banks of the Eurozone countries and
identify their problems and trigger their solution.

6. Conclusion

From the results of our study, we demonstrated that the four Greek systemic banks that
participated as bidder banks in mergers and acquisitions after the global financial crisis
and before the pandemic did not have any safe area values in the examined Z-Score
models from the acquisitions of several domestic small and distressed banks. On the
contrary, the four bidder Greek systemic banks had negative affection in the examined
Z-Score models, because even though in 2020, the cycle of mergers and acquisitions in
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the Greek banking system was essentially completed the values of all the examined Z-
Score models had not presented any improvement so as to move in a safe area.

According to the Standard & Poor’s ratings in the combination of the Z"’-Score
model for emerging markets, we have the same findings and as we observed there were
more distress zones than grey zones and only one safe zone for one bank for the year 2015
that was the first year of the end of acquisitions. This means that only in the short-term
time period after all the consolidations manage the four Greek systemic banks have one
safe zone.

Perhaps this fact is due to the Xi ratio (working capital / total assets) which played
an important role in shaping the final results of the values of all the examined Z-Score
models. Also, the Xs ratio (earnings before interest and taxes / total assets) had a
significant affection on the configuration of the values results of all the examined Z-Score
models, because there were negative earnings before taxes.

Acknowledgements
We would like to thank Mrs Tsompanou Olga, Msc English teacher who has made all
necessary language corrections and the diligence of this paper.

About the Author(s)

Dr. Kyriazopoulos Georgios have a doctoral degree and two Post Graduate degree. He
is Associate Professor and Vice President of Accounting and Finance Department in
University of Western Macedonia, Kozani, Greece. His scientific interests are mainly
mergers and acquisitions in the banking sector, financial statements analysis, corporate
finance, investments, and managerial and banking accounting. He teaches all these
subjects in graduate and post-graduate lessons. He also has many publications in the
above scientific field in refereed journals and presentations at international refereed
conferences. He also has received certification from Association of International
Accounting London UK in IFRS. He worked as senior banking executive in financing
corporate and retail firms. Finally, he is Vice President of International Conference of
Development and Economy (ICODECON) and editor of Book of Abstracts of this
Conference.

Mrs. Blachava Eleonora has a degree of Msc Banking Insurance and Finance from
Accounting and Finance Department in University of Western Macedonia, Kozani,
Greece. She also studies another postgraduate degree in tax law and EU law in the
Department of European and Economic Studies in University of Western University,
Kozani, Greece. She works as a senior banking executive in Greece.

European Journal of Economic and Financial Research - Volume 7 | Issue 4 | 2023 15


http://oapub.org/soc/index.php/EJEFR

Kyriazopoulos Georgios, Blachava Eleonora
MERGERS AND ACQUISITIONS. A CREDIT RISK EVALUATION IN THE GREEK
BANKING INDUSTRY SHORT- AND LONG-TERM TIME PERIOD AFTER THE EVENT

References

Altman. E. I, Haldeman, R.G. and Narayanan, P., (1977), "Zeta Analysis, A new model to
identify bankruptcy risk of corporations", Journal of Banking and Finance Volume
1, Issue 1, Pages 29-54.

Altman E.I. Hartzell J. Peck M. (1995). Emerging Markets Corporate Bonds: A Scoring
System. Salomon Brothers Inc. New York, and in Levich, R. and Mei, J.P. The
Future of Emerging Market Flaws. Kluwer and revisited in Altman, E.I. and
Hotchkiss, E. (2006) Corporate Financial Distress & Bankruptcy. J. Wiley & Sons.

Altman, E., I, (2002). "Revisiting Credit Scoring Models in a Basel II Environment".
Prepared for "Credit Rating: Methodologies, Rationale, and Default Risk", London
Risk Books 2002

Altman E., I, (2005). "An Emerging Market Credit System for Corporate Bonds"
Emerging Market Review 6 (2005) pp 311-323

Altman E., I., and Hotchkiss E., (2006). "Corporate Financial Distress and Bankruptcy:
Predict and Avoid Bankruptcy, Analyze and Invest in Distressed Debt" Published
by Willey Online Library.

Altman, E., I, (2013). "Predicting financial distress of companies: revisiting the Z-Score
and ZETA® models, "Chapters, in: Adrian R. Bell & Chris Brooks & Marcel
Prokopczuk (ed.), Handbook of Research Methods and Applications in Empirical
Finance, chapter 17, pages 428-456, Edward Elgar Publishing.

Altman E. 1., Kaufman H., Iwanicz-Drozdowska M., Laitinen E., K., (2017). "Financial
Distress Prediction in an International Context: A Review and Empirical Analysis
of Altman’s Z-Score Model" Journal of International Financial Management &
Accounting 28:2 pp. 131-171

Benoit, S., Colliard, J.-E., Hurlin, C., and Pérignon, C., (2017). "Where the risks lie: A
survey on systemic risk". Review of Finance, Volume 21, (1) pp. 109-152.

Casu B., Girardone C., and Molyneux P., (2018). "Introduction to Banking", Book 2nd
Edition, Tziola Publications, Athens Greece.

Chava, Sudheer and Jarrow, Robert A., (2004). "Bankruptcy Prediction with Industry
Effects", Review of Finance, Kluwer Academic Publishers, Vol. 8, pp. 537-569.

Chieng J., R., (2013). "Verifying the Validity of Altman’s Z-score as a Predictor of Bank
Failures in the Case of the Eurozone" MSc. Management National College of
Ireland

Damodaran Aswath (2012). Investment Valuation: Tools and Techniques for
Determining the Value of any Asset, University Edition, Wiley Finance, John
Wiley & Sons, ISBN: 9781118206591.

Eisenbeis, Robert A., (1977). "Pitfalls in the Application of Discriminant Analysis in
Business, Finance, and Economics," Journal of Finance, American Finance
Association, vol. 32(3), pages 875-900, June

European Journal of Economic and Financial Research - Volume 7 | Issue 4 | 2023 16


http://oapub.org/soc/index.php/EJEFR
https://www.sciencedirect.com/journal/journal-of-banking-and-finance/vol/1/issue/1
https://www.sciencedirect.com/journal/journal-of-banking-and-finance/vol/1/issue/1
https://onlinelibrary.wiley.com/authored-by/
https://onlinelibrary.wiley.com/authored-by/
https://ideas.repec.org/h/elg/eechap/14545_17.html
https://ideas.repec.org/h/elg/eechap/14545_17.html
https://ideas.repec.org/s/elg/eechap.html
https://ideas.repec.org/b/elg/eebook/14545.html
https://ideas.repec.org/b/elg/eebook/14545.html
https://ideas.repec.org/a/bla/jfinan/v32y1977i3p875-900.html
https://ideas.repec.org/a/bla/jfinan/v32y1977i3p875-900.html
https://ideas.repec.org/s/bla/jfinan.html

Kyriazopoulos Georgios, Blachava Eleonora
MERGERS AND ACQUISITIONS. A CREDIT RISK EVALUATION IN THE GREEK
BANKING INDUSTRY SHORT- AND LONG-TERM TIME PERIOD AFTER THE EVENT

GARP (Global Association of Risk Professionals) (2014). Foundations of Banking Risk:
An Overview of Banking, Banking Risks, and Risk-Based Banking Regulation,
John Wiley & Sons.

Grice, J. S., (2001). The Limitations of Bankruptcy Prediction Models: Some Cautions for
the Researcher, Review of Quantitative Finance and Accounting, Kluwer
Academic Publishers, vol. 17, pp. 151-166.

Hull, John C. (2015). Risk Management and Financial Institutions, John Wiley & Sons Inc.,
4th ed., Hoboken, New Jersey

Meeampol S., Lerskullawat P., Wongsorntham A., Srinammuang P., Rodpetch V., and
Noonoi R. (2014). "Applying Emerging Market Z-Score Model to Predict
Bankruptcy: A Case Study of Listed Companies in the Stock Exchange of Thailand"
Presented at the International Conference of Management Knowledge and
Learning Portoroz Slovenia, June 2014 pp. 1227-1237

Sofat, Rajni, Hiro, Preeti (2015). "Strategic Financial Management", Second Edition, Phi
Learning Pvt. Ltd., 2nd ed., ISBN: 9788120351608.

Shumway, Tyler (2001). Forecasting Bankruptcy More Accurately: A Simple Hazard
Model, The Journal of Business, Vol. 74, No. 1, pp. 101-124. Internet

Liberto D., (2023). "Systemically Important Financial Institution (SIFI) Overview"
https://www.investopedia.com/terms/s/systemically-important-financial-
institution-sifi.asp [Accessed 10 August 2023]

Risk Based Capital Requirements, Systemically important bank buffers from BIS
https://www.bis.org/basel framework/chapter/RBC/40.htm?inforce=20191215&p
ublished=20191215 [Accessed 12 August 2023]

S&P  Global Ratings "A Credit Rating is an Informed Opinion"
https://www.spglobal.com/ratings/en/about/intro-to-credit-ratings [Accessed 11
July 2023]

Sribatsa Das, MBA (Leonard N. Stern School of Business) "Altman Z-Score+ Analysis of
Abercrombie & Fitch Co. Class A (Ticker: ANF)"
https://www.altmanzscoreplus.com/articles/AltmanZScorePlus ANF Abercrom
bie Fitch Co Class A.html [Accessed 24 August 2023]

Stockopedia. (2017). "I don't agree with the Altman Z-Score for company X?", Available
Online: http://ideas.stockopedia.com/knowledgebase/articles/132951-i-dont-
agree-with-the-altman-z-score-for-company [Accessed 25 August 2023]

Wikipedia S&P Global Ratings https://en.wikipedia.org/wiki/S%26P Global Ratings
[Accessed 18 August 2023].

European Journal of Economic and Financial Research - Volume 7 | Issue 4 | 2023 17


http://oapub.org/soc/index.php/EJEFR
https://www.investopedia.com/contributors/68104/
https://www.investopedia.com/terms/s/systemically-important-financial-institution-sifi.asp
https://www.investopedia.com/terms/s/systemically-important-financial-institution-sifi.asp
https://www.bis.org/basel_framework/chapter/RBC/40.htm?inforce=20191215&published=20191215
https://www.bis.org/basel_framework/chapter/RBC/40.htm?inforce=20191215&published=20191215
https://www.spglobal.com/ratings/en/about/intro-to-credit-ratings
https://www.linkedin.com/in/sribatsadas
https://www.altmanzscoreplus.com/articles/AltmanZScorePlus_ANF_Abercrombie__Fitch_Co_Class_A.html
https://www.altmanzscoreplus.com/articles/AltmanZScorePlus_ANF_Abercrombie__Fitch_Co_Class_A.html
http://ideas.stockopedia.com/knowledgebase/articles/132951-i-dont-agree-with-the-altman-z-score-for-company
http://ideas.stockopedia.com/knowledgebase/articles/132951-i-dont-agree-with-the-altman-z-score-for-company
https://en.wikipedia.org/wiki/S%26P_Global_Ratings

Kyriazopoulos Georgios, Blachava Eleonora
MERGERS AND ACQUISITIONS. A CREDIT RISK EVALUATION IN THE GREEK
BANKING INDUSTRY SHORT- AND LONG-TERM TIME PERIOD AFTER THE EVENT

Creative Commons licensing terms

Authors will retain copyright to their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms will be
applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community to copy,
distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in a manner that makes clear
that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this research article
are views, opinions and conclusions of the author(s).Open Access Publishing Group and European Journal of Economic and Financial Research shall not
be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright violations and inappropriate
or inaccurate use of any kind content related or integrated on the research work. All the published works are meeting the Open Access Publishing
requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-commercial purposes under a
Creative Commons Attribution 4.0 International License (CC BY 4.0).

European Journal of Economic and Financial Research - Volume 7 | Issue 4 | 2023 18


http://oapub.org/soc/index.php/EJEFR
https://creativecommons.org/licenses/by/4.0/

