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Abstract: Within over a decade of liberalization of the Greek
telecommunications market and given the current adverse conditions
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this paper constitutes a comprehensive financial analysis of the Greek
telecommunications companies that are currently listed in the Athens
Stock Exchange. The respective companies are: Hellenic
Telecommunications Organization (OTE), Forthnet, and Hellas Online
(HOL). These companies’ financial data over the past five years, from

2008 to 2012, are analysed using universally accepted methodse On
other hand, this work presents a relatively original approach of amalysin
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prediction models of Altman, Springate, Ohlson, and Zmijewski. In this
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1 Introduction

Telecommunications constitute an industry, which is probably more relaigd w
technology-oriented sectors than any other industry. It includes a widey\a&frgbducts
and services, from traditional telephony to cutting edge wireless communications.
Entertainment services are also provided by the related market. The relationgleigrbet
telecommunications and the mass media has evolved lately, since the rtedgvely
use the Internet as information provider, while telecommunications compaweestaged
offering video streaming services (IPTV, Video on Demand, satellite @#3ourse, this
trend was greatly attributed by the remarkable technology improvemetits field of
data communications. High-speed Internet access has made possible the efficient
transmission of high quality multimedia content over the IP network archite¢hws,
enabling the evolvement of a new, dynamic market inside the bsssmdor of
telecommunications.

The global recession in the late 2000s affected the telecommunicationsyirdusell,
however, at a lower degree than other industries (Verizon, 2013). Thewd® Icharket
started growing again since 2009, boosted by the remarkable evobftiomobile,
broadband, and video markets. The current estimation for year 2012fe of the whole
ICT (Information and Communication Technologies) sector globally4ig %rillion
(Plankett, 2012), including equipment and services. Moreover, the telagdoations
industry is worldwide one of the largest providers of work, with \wgykorce of 865,300
in the U.S. Regarding the growth in the number of subscriptignthdoend of the year
2011 there were globally about 5.9 billion wireless subscriptions,eakeat the end of
2008 there were 4 billion and in 2003 just 1.41 billion. Apparemtigny people have
multiple subscriptions. Landlines, on the contrary, have stopped in@easihexhibit
slight decrement. Specifically, at the end of 2011 the estimated numbedliriés in the
world was down to 1.16 billion, from 1.21 billion in 2008id obvious that the penetration
of wireless services is much higher than the wired communications.

The purpose of this work is the detailed performance analysis of the telcos
(telecommunications companies) listed in Athens Stock Exchange (A.S.B $dficient
period that fully covers the Greek economic criSigecifically, the main objective is the
comprehensive comparison of the financial position and practices of theseh#tlcos,
as well as the revelation of each company’s financial trends year-by-year, from 2008 up to
2012 The ultimate aim is the estimation of their financial status and the prowsion
recommendations regarding their near-future activities, by utilizing multiigieess
prediction models. In addition, historical data are used to study the applicabiltig of
different models. The target audience of this work includes various gtbapcould find
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the respective analysis useful. Firstly, A.S.E. is now attracting significterest from

international investors, who could find the presented results useful dor dacision

making process. Moreover, Greek telcos stakeholders could consider ahjsisaffior

planning future activities. Furthermore, researchers and analysts rhandiged by the
findings of the comparative study of the financial distress predicti@el®moSumming up,
the contributbn of this work is twofold; on one hand an evaluation of tkedi status and
trends in the Greek telecommunications industry during the crisiadsicted, supporting
decision making on future activities, whereas on the other hand ite®ars distress
prediction models which are validated for the specific conditions.

The adopted methodology aims at the efficient analysis of the finaatéirdorder to
draw valuable conclusions regarding the status and trends of thelfiintdudes detailed
analysis of the most representative financial ratios that fall in the followéhlgkmown
categories: profitability, activity, liquidity, capital structure, and investm&he main
focus is on the application of four popular models that estimate distrassirAlBpringate,
Ohlson, and Zmijewski. We decided to process data from 2008 &) &0te the purpose
of this study is to analyse the evolution of key telcos in the ghdrdginning just before
the start of the domestic economic crisis (which is placed in the late 2009 tdy#z0&8)
to date. In this manner, it can be revealed how the specific field was affectinb
economic crisis and in which way the companies adapted to the feewlgd conditions.
It is worth noting that the literature search revealed that there are not yextangive
comparative studies regarding the specific companies’ operation in the last years.

The rest of the paper is structured as follows: In Section 2, backgrauesd iselated
to this study are presented, focusing on the Greek telecommunications aradkiste
theory behind distress prediction models. The next Section details the adopted
methodology, whereas Section 4 presents the results of the condudiesisaAabrief
comparison with EU telcos is presented in Section 5. Section 6 discusseslitingsfiof
this study and the paper is concluded in Section 7.

2 Background Issues

2.1 The Telecommunications Industry in Greece

The telecommunications industry in Greece has evolved significantlyeidat two
decades. OTE was until 1992 the unique public provider and was exclusivelyvetezte -0
(Constantelou, 1993). An initial effort to privatize the 35% of the cawppeas made by
the government in 1991. Large international companies got interestedasueh&T,
NTT, and France Telecoms, but the project was abandoned, due to \exq@ssests
(Constantinou and Lagoudakis, 1996). Greece was the last Bthctaliberalize its fixed
telecommunications market in 2001 (Moutafides and Economides, 2011) (Zarkbatlou
2010). After 2004, the competitive companies succeeded to acquire ke mosaket share
from OTE. The respective business environment started becoming heawifetitive
with the formation of international strategic alliances.

In Greece, the transformation from a state monopoly into a highly efitiae market
was quite challenging (Giokas and Pentzaropoulos, 2000). An efficienvglhdefined
regulatory framework had to be established, while the mentality of emplarets
managers had to significantly change. The telecommunications compawiésddo be
flexible, focus on clients’ needs, and provide high quality services at low prices (Caloghiro
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and Constantelou, 1995). Moreover, their marketing strategies had e ewval adapt to
this new business environment of high competition and rapidly growing customers’
demands (Papadimitriou and Kargas, 2012).

Regarding the mobile telecommunications, Greece was the first European ¢ountry
award frequency licenses through sealed bid auction in 1992 (Grubg}, Z0o licenses
were initially awarded to Panafon and Telestet at the 900 MHz band for $1&hredich.
COSMOTE, the subsidiary of OTE, entered the market much later.

Nowadays, the telecommunications industry in Greece is considered talfyragiach
a saturation point, since the penetration of the fixed and mobile telephengxeeeds
100% of the population. The broadband connections are still growintharelseems to
be some space left for new subscriptions, however, businesduwpfies focus more on
very high speed landline and especially mobile connections. The rapichdealby the
market liberalization is now slowing down and “over-supply” causes profitability
constraints or even losses in some cases.

Generally speaking, the telecommunications market in Greece could be classified in
fixed and mobile service provision. As far as fixed telecommunicationscereerned,
OTE has heavily invested on broadband networks and undoubtéiddydesminant player
holding the largest market share. In the last years, the alternative providersdsaged
to acquire a significant market share (almost 24%) from OTE S.A. natetobasing their
profitability margins. Regarding mobile telecommunications, the three refwoviders
in Greece had in 2012 a total of 15,254,000 connections (i.e. 138%# pbpulation).

In more detail, the impact of the financial crisis on the telecommunicationgimeak
significantly notable in year 2011, with the telcos suffering greatainents in their
revenues (EETT, 2011Yhe intense competition between OTE and the “alternative”
providers continued, with OTE losing approximately 5% of its fixed telephmarket
share. The mobile telephony suffered a 2% drop in subscription.3%ddrop in active
connections in 2011, however, there was an increase of 7% omelntiexffic. Regarding
the interconnection rates between different networks, the rates for OTE’s network dropped
by 7% in 2011 and 21% from fixed to mobile networks. In theesg@ar, 506,000 mobile
numbers and 623,000 fixed numbers were ported, retaining this wapetton at high
levels. As far as the broadband lines are concerned, penetration kept growirggdée Gr
reaching 22% of the population in 2011. In general, the latest trend in the
telecommunications market in Greece considering financial data seems to bes tineard
drop in OTE’s market share, due to the increased share of the surviving “alternative”
operators, which are mainly represented by the two largest telecommunicatigpenies
in fixed telephony (following OTE), Forthnet and HOL.

2.2 Predicting Financial Distress

The economic crisis in Greece has set a harsh business environmentdeladiofyfirms
to bankruptcy due to inability to meet their obligations. Turnover hasifisantly
decreased with the reduction of demand, funding through bank i®argably limited,
while alternations in taxation has impacted profitability. In such difficult nass
conditions, it becomes necessary to assess the financial status of alfestianate distress
probabilities. Hence, distress prediction models, also known as bankruptégtipned
models (the two expressions are used interchangeably inutlis since financial distress
is considered directly related to the probability of bankruptcy (Hopwoo#elhn and
Mutchler, 1994)), constitute a valuable tool in the hands of invest@aeagers, and
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creditors who need to estimate the business risks (Reckers, 200@oveio distress
prediction is essential for auditors, too, when they try to conclude abouiatikty of a
firm (Anandarajan, Anandarajan and Srinivasan, 2004)

Academics in the field of finance and accounting have studied distredictpn
technigues for many decades. Toward this direction, models have been dewdaged
calculate bankruptcy probability based on financial data. Some of the mostapo
approaches are based on data that can derive from financial statement.ahbbsgs
distress prediction models utilize historical data over multiple years for a lardeenoim
firms in order to decide on the factors/coefficients of some tf/pegoession and conclude
on a formula that classifies the firm according to its bankruptdyatnitity. Various studies
have been contacted that evaluate the accuracy of the models and compare résim on
data (Chava and Jarrow, 2004) (Kumar and Kumar, 2012). In thigsés) we utilize four
of the most popular financial statements based bankruptcy prediction modedy tize
Altman test, the Springate test, the Ohlson test, and the Zmijewski test, to egtienate
probability of distress and acquire a clearer view of the financialsstat the three
telecommunications companies that are examined here.

In regards to any concerns about potential statistical problems arisingheause of
the models over the 5yrs period, it should be clarified that each model iiseadnfiscal
year’s current data and predicts the distress status approximately for the following two
years. Hence, the adoption of distinct models for every different fé&ae specific period
neither causes nor suffers from statistical problems. However, wéghigthle fact that the
models’ predictions in the beginning of the considered period are criticized and in general
are contradicted by the fiscal results of the following years.

Lastly, every interesting party needs to be aware that all distresstimednodels have
limitations regarding their reliability. Specifically, it is certain that the modelsot
provide credible results under all conditions. In (Nwogugu, 2006)atlkigor presents a
critique on this type of models. According to it, the bankruptcylet®fail to take into
account non-quantitative factors, such as market psychology, legal issi&apaviedge,
hence, they lack accuracy especially when applied to businesses owsidl& tland in
emerging countries. In more detail, the findings of (Grice and Du@®1,) 2which focus
on the Ohlson and Zmijewski models, reveal that the predictionegrsensitive to time
periods. In other words, the authors note that when applgsmgibdels in different time
periods than those considered when the models were developed, accuratfidarsiy
affected. Consequently, the models considered in this work are certaimly watepted
and extensively used, however, accuracy issues are justified by theafabe application
period is very different than the models’ development period and by the current exceptional
conditions of the Greek market.

3 Methodology

Regarding the data collection method, the original data were retrieved by the financial
results published by the companies at their official websites, the A.S.E. officisiteyeb

the Bloomberg database systemi by telephone contact with firms’ representatives when
needed.
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3.1 Financial Analysis Financial Ratios

Financial analysis is a very useful tool that significantly assists bugdeesgon making
(Subramanyam and Wild, 2013). However, the financial data publishadiby do not
always reveal its real current financial status. This may be related tedagns, the
company’s creditworthiness, and other business strategic reasons. Moreover, the arithmetic
data that are extracted from the financial statements are not usually consédehedo
lead to conclusions and being used in their raw form by the interestitigsp

It is evident that the financial data become useful when they are comparéeegnd
create logical connections which lead to relations that can be further analysed. These
logical relations can then be examined for different companies or time pedotiet
valuable conclusions can be drawn. If the resulted information is efficiexploited, it
may lead to significant investing decisions. The financial statementspécally used by
people who are not directly involved with the specific company, such as exteahyatan
investing firms, academics, and competitors. Apparently, every intergsdity reforms
the financial data according to its specific needs. In order to draul esaclusions, the
available information needs to be processed with the suitable tools.

Financial ratios constitute one of the most widely used tools for financial statem
analysis (Bragg, 2012). The reason is that they can be easilyntetdrand they can
present a variety of information in a summative and compressive manner.\&loreo
financial ratios can be used as means of predicting business failurels dhevcalculation
of these ratios is typically a simple mathematical operation, however, thenghetiion of
the type of ratio to use and its explanation is not always a straightfb procedure. It
should be noted that financial ratios have no meaning as values on theindware useful
only when considered as means of comparison.

At this point, it is stressed out that except from the financial ratios sisdhere are
also other popular methods of financial analysis, such as the conmirgostatement
analysis. The specific methodhiwh is also called “vertical analysis” (Eriotis, 2005), is
usually applied on the income statement and involves the transformatiochadlesolute
size in percentage of a reference value. In this manner, it is eas@npare companies
of different type or size. However, this kind of analysis is not as detadl¢ke financial
ratio analysis and it does not provide such sophisticated comparisons (P2eh3¢r |t is
mostly suitable for quick and simple financial data analysis. The maiarréashe fact
that common statement analysis is classified as univariate analysistiastdo the
financial ratios analysis which is multivariate. The former is considerecthtist basic
form of gquantitative analysis, since it involves just one variabla time, whereas the
multivariate analysis is based on multiple variables and is considered mueh mor
sophisticated, since it considers interdependencies, relationships, and correlamns (
2011). Hence, the multivariate financial ratios analysis provides more detailadatiqns
than the univariate common statement analysis and is considered a itairie shoice
for this study. It is noted that the common size statement analytsially involves two
variables to compute the percentages, however, the one is always thergznikeisithe
reference value, hence, it can be classified as univariate.

The following types of financial ratio analysis may be considered (Weil,e2Cdl2)
(Warren and Reeve, 2003): i) Trend analysis. It involves the easionirof financial ratios
in different time periods, in order to determine the progress of the company’s financial
status. ii) Comparison of the corresponding ratios of competitive finntisei same time
period. iii) Comparison of the average ratios of the corresponding sealothe under
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examination firm in the same time period. This study consider$offowing classes of
financial ratios (Eriotis, 2005): profitability, activity, liquidity, capital wstture, and
investment. The specific ratios used are commonly adopted in most sitadés and are
presented in the following subsections.

Lastly, for examining the possible correlations among specific dataghrthe five-
year period, we have analyzed the correspondingudatg Kendall’s tau statistic, which
is effective for modelling based on non-parametric hypothesis testimgadif size samples
(Prokhorov, 2002), a proper choice for this case.

3.2 Distress Prediction Models

3.2.1 Altman Distress Prediction Model

The Altman distress prediction model (Altman, 1968), also known sso#& model or
Altman test, is probably the most popular and most widely used ugatokrprediction
model. The corresponding formula was developed to predict the probalbifityancial
distress in the next two years. One of the biggest advantages pktliicsmodel is the
fact that it is quite easy to calculate, just by utilizing data available in the bal&stesd
the income statement. The computed Z-score constitutes a linear equation af fiue
(depending on the case) financial factors. The coefficients of thosesfastoe estimated
by considering the financial status of the companies that eventaalkyupted, compared
to healthy firms.

The data sample that was taken into account for the computation of thalddogmula
involved 66 manufacturing firms. The original formula of thecdrs is the following:

Zon =121 +1.4,+ 3.3,+ 0.5,+ 0.99 (1)

T1 = Working Capital / Total Assets
T, = Retained Earnings / Total Assets
Tz = EBIT/ Total Assets
T4 = Market Value of Equity / Total Liabilities
Ts = Sales / Total Assets

The Working Capital results by subtracting Current Liabilities framrént Assets and
EBIT represents Earnings Before Interests and Taxes. Based oskrtveug, the firm is
classified to three zones corresponding to distress probability:

- Zor< 1.81-> Distress Zone

- 1.81<%r< 299> Grey Zone

- 2,99 < 5r~> Safe Zone

One concern about the original Z-score was the fact that it was deriveddta about
the financial status of firms decades ago (it was published in 1968joausing on
manufacturing companies of the public sector. For these reasong;rthafavas revised
and two new adapted versions based on new data were developed (R0®@n, The
following is the Z-score formula that can be applied for predicting distfggsvate firms:

Z,, =0.717 + 0.84T,+ 3.10+ 0.998+ OF, (2)

Ts = Book Value of Equity / Total Liabilities
- Zpr< 1.23-> Distress Zone
- 1.23<%r< 2.9 Grey Zone
- 2.9<2%r~> Safe Zone
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The adapted formula for non-manufacturer industrial and emergingeteais as

follows:
Z,, =6.56I +3.26,+ 6.72,+ 1.0 (3)

- Zw < 1.1-> Distress Zone

- 11<4m<2.6-> GreyZone

- 2.6 < 4w > Safe Zone

The accuracy of the Altman Z-Score model was initially (prior to 1968) estirnated
be 72% in predicting bankruptcy two years before it happens, witlal§&negatives. The
revised formulae were found to predict bankruptcy one year beforéme with 80%-
90% accuracy and 15%-20% false negatives. The popularity and thidecwef of the
specific model become evident from the fact that it has been adopted tircases and
loan evaluations.

3.2.2 Springate Distress Prediction Model

The Spingate score is a bankruptcy prediction model which is built on Altman’s model in
an effort to develop it further (Springate, 1978). It was derivedrpeess similar to the
one adopted by Altman, which eventually utilizes four popular finan@tbs to
distinguish between the firms that are financially healthy and thosarthan distress. The
model was developed based on the data of 40 firms initially exhibitin§®acsuracy.
Later studies concluded on achieved accuracy of 83.3% (Sands, Sprir&far ah983)
and 88% (Botheras, 2000). The resulted formula along with the classificagshdhd is
shown below:

S =1.3U,+3.00U,+ 0.66,+ 04, (4)

U, = Working Capital / Total Assets

U, = EBIT/ Total Assets

Us = EBT/ Current Liabilities

Us = Sales / Total Assets
- S$<0.862> High Probability of Bankruptcy
- 0.862< S Low Probability of Bankruptcy

3.2.3 Ohlson Distress Prediction Model

The Ohlson O-score model is a popular bankruptcy prediction model igtatdo known
as the residual income model, due to the fact that it estimates the company value
considering the book value of assets and the present value of expectagseamihose
assets (Ohlson, 1980). The model employs nine measures and was dsirigekbgistic
analysis of the financial data of 105 bankrupt and 2058 non-hkatrikidustrial firms. The
measured accuracy of the specific model greatly varies depending orugimess
environment (initially reported 96.4% overall accuracy). The resulted foriauthe
following:

0 =-1.3-040%+ 6.03,- 143+ 0.07M87- 287 V8 028 W2 W (5)
V1 = log(Total Assets / Price-level index)
V> = Total Liabilities / Total Assets
V3 = Working Capital / Total Assets
V4 = Current Liabilities / Current Assets
Vs = One if Total Liabilities exceed Total Assets, zero otherwise
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Vs = Net Income / Total Assets
V7 = Funds provided by Operations / Total Liabilities
Vg = One if Net Income was negative for the last two years, Zero otherwise
Vy = Measure of change in Net Income

The Price-level index corresponds to the domestic price level normalized tacte pr
level of a base year (which is scaled to 100). Moreover, the Meakuohaioge in Net
Income results from the following mathematical operation:

(Net Incomg — (' Net Income

Previous Year

+‘( Net Income

Previous_ Year|

Current_ Year

‘(Net Incomg

Current_ Year

It is noted that the O-score can be converted to bankruptcy probalsility the

following expression (where O is the O-score):

eO

1+€°

3.2.4 Zmijewski Distress Prediction Model

The Zmijewski bankruptcy prediction model is a wallbwn model similar to Altman’s
(Zmijewski, 1984). The main advantage of it is considered to be itsajeability. It is
based on probit analysis of 40 bankrupt and 800 non-bankieys York and American
Stock Exchange companies. The originally reported accuracy of thel m@8.2%. The
formula that calculates the corresponding score (called b* statistic) is the fglowin
b* =-4.336- 4.518/+ 5.678,+ 0.004 (6)

W, = Net Income / Total Assets
W, = Total Liabilities / Total Assets
Ws = Current Assets / Current Liabilities
It is noted that the b* statistic can be converted to bankruptcy probalsiitg the
following expression:
1

1+ e—l.8138)"

4 Analytical Results

4.1 Financial Ratios Analysis

Two of the most indicative financial ratios of the five well-known categoriedit&bility,
Activity, Liquidity, Capital Structure, Investment) are discussed here. €bpectie
results concern the examined five-year period and a comparison dhtiyee listed
companies (OTE Group, Forthnet Group, HOL) is provided. All resoltsputed in the
context of this financial ratios analysis are presented in Table 1.

Starting with profitability ratios, the most indicative one is the Returnatal Assets.
The fact that the companies exhibit losses during the last years resuligiiven@®eturn
on Total Assets with stabilization trends. Only OTE has really managed tosedrea
efficient use of its assets lately, by decreasing its total assets and enjoyingefiom
its subsidiaries. Moreover, only OTE has achieved a positive Net Profit Margik6 in
2012, exhibiting increasing trends compared to the previous year resuktahilization
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in the five-year period. Forthnet and HOL on the other hand continugriagflosses in
2012 resulting in negative values. However, it is noted that these two oi@®gaem to
bereaching a breakeven point with promising results for the neaefutur

The analysis of activity ratios shows that the efficiency of OTE iinguiss assets to
produce sales is steadily in satisfactory levels, as the almost 60% Asseveruratio
implies. What is impressing, however, is the constant growtheofespective ratio for
Forthnet and HOL. HOL in particular has succeeded improving its AssabVer ratio
from 33% in 2008 to 80% in 2012. This tremendous growtinamly attributed to the
significant increase of revenue. A similar trend, but at lower rates,ésvaasfor Forthnet,
which reached 60% Asset Turnover ratio in 2012. The steady perfcen@nOTE
considering the efficiency in using its different types of assets isalgmed by its Cash
Turnover ratio, which is slightly varying around 5 in this fiveay period. Forthnet
managed to reach a value of 13 in 2012, demonstrating an incifeB8gaoints in five
years. Lastly, HOL is the company with the most notable alternation©&gis Turnover
ratio, since it started with a value2®in 2008, reache#i19in 2011, and dropped back to
50 one year later. This behavior is justified by the variations &y and mostly by the
remarkably low reported cash and cash equivalents in years 2020hd

As far as liquidity is concerned, the Current Ratio results find HOL stelaelibyv the
market threshold of 1 and actually below 0.5. In fact, the compasynanaged to lower
its current liabilities during the last years, however, the simultanesigction of its
current assets has kept current ratio to particularly low levels, indicating possitkenms
to meet current debts. The situation is no better for the Forthnet Gvbigh experiences
current ratio reduction from right above the threshold of 1 in 20@&talarming value of
0.3in 2012. The reason is a combination of declining curreetsaasd increasing current
liabilities. In 2011, OTE recorded a significant increase in current assetdaocease in
current liabilities, which resulted to a current ratio elevated over the threshold of 1
However, the current liabilities increment and current assets reductitie débllowing
year pushed the ratio below this threshold. Probably the most represemsdio of
liquidity examined here is the Cash ratio. The OTE Group enjoys thedtigalue of 0.38
in 2012, quite higher than the market threshold of 0.2. Thigislydue to the contribution
of its subsidiaries to the increase of its cash and cash equivalentsefbeh experienced
86% reduction in its Cash ratio from 2008, resulting in the signifizémitl value of 0.06
in 2012. Finally, HOL seems to constantly have liquidity issues, witlareably low Cash
ratio (in the region of 0.02). However, it is noteworthy that the compaanaged to
quintuple it in year 2012 compared to the previous year, recordistyr@ao of 0.05. This
increment is mainly attributed to the substantial rise of its cash an@gaistalents.

A representative metric of the companies’ capital structure is the Debt ratio. It becomes
evident that OTE and HOL follow rather stable related policies, whereas Eoettinibits
increasing Debt ratio throughout the five-year period. Specifically, thertair@roup has
increased its Debt ratio by 40 percentage points since 2008, reachingn 12082,
significantly higher than the internationally acceptable upper limitiyfdue to decreasing
Total Assets. HOL has steadily remarkably high Debt ratio, around tiom iefgl, notably
higher than all other companies. OTE, on the other hand, enjoys the lolest oithe
three companies, with a value of 0.76 in 2012. Regarding the abilitgetaghe Current
Assets to meet the Total Liabilities, the results reveal that the OTE Group has managed
during the last four years to increase the corresponding ratio and éibibighest value
of 0.38 in 2012, higher than the other companies. This has come as afriésuttexlining
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liabilities policy. The worst position belongs to HOL, with Current Assets to Total
Liabilities ratio forming to 0.2 in 2011 and 0.21 in 2012.

Lastly, the fact that the telecommunications companies in Greece experiessesl lo
in the last years is obvious when examining the investment r&pesifically, the resulted
Earnings per Share reveal that Forthnet and HOL were not in positay tividends in
this five-year period, whereas OTE did not pay dividends or29i?. OTE was the group
with the highest Earnings per Share in 2012, amounti€d 102. The corresponding value
for HOL is constantly close to O, while Forthnet exhibits notable variatifies 2010.
Specifically, the company suffered great losses in 2011, whereas themofshares was
significantly reduced in 2012. The last of the investment ratioshenldst of all financial
ratios examined in this analysis is the Book Value per Share. Fro8nt@Q@012, the OTE
Group enjoys the highest value of alm&dtper share. HOL has steadily null Book Value
per Share, while the Forthnet Group started f&h®d per share in 2008 and droppeéto
2.751in 2012. This trend was a result of the declining equit/talvetained losses, and the
decreased number of shares in 2012.

In the effort to further analyse the possible effect of the Greek firlagrisés on the
domestic telecommunications industry, the correlation among the GDP and the industry’s
major financial indicators is examined. Specifically, the considered variable® fiveh
year period are: Greek GDP, Total Assets of the Greek telecommunicationsyindus
Turnover of the Greek telecommunications industry, and Turnover &. Qe latter
indicator was opted due to the dominant position of OTE in the domestetneraking
the company the most representative of the sector. The corresponding dataalysedan
using Kendall’s tau statistic, one of the most valid options for the specific study, as it is
already explained. The computed results, presented in Table 2, reveal thaa&®trong
positive correlation with the considered fiscal indicators at a significance leGed%f
Hence, it could be assumed that there is dependence of the fiscal performh#mee o
domestic telecommunications sector on the country’s GDP. The latter is definitely a strong
indicator of the financial crisis, therefore, it could be concluded that tkis andeed
affected the fiscal status of the Greek telcos.

4.2 Distress Prediction Analysis

4.2.1 Altman Distress Prediction Results

The Altman distress prediction model involves three different formulaadaromputation
of the corresponding Z-scores. In Figure 1, we present the resultshesoriginal formula
for the fiscal years 2008 to 2012. It is obvious that all companielsdiaiiv the threshold
of 1.81, hence, they all fall in the distress zone for the wholeyfae-period. However,
the specific formula is now considered obsolete, since revised \&egppeared, thus, the
results are not really represetive of the companies’ status.

The revised Altman’s formula for private firms and the new thresholds are probably
more suitable to use for the examined three companies. In Figue &nsee that the
results do not greatly differ from those produced from the aidormula, however, the
lower threshold for entering the distress zone is 1.23. All coimpame in this zone, but
OTE is higher than the other two close to value 1. HOL experiences loasyalut with a
growing trend (0.37 in 2012).
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Altman’s third formula is about non-manufacturer industrial and emerging markets. As
it can be seen in Figure 3, the results are now quite different. The dgiresshreshold
is 1.1 and OTE manages to stay close to it. HOL has been intifesslizone for the whole
period, while Forthnet is in this zone since 2010.

4.2.2 Springate Distress Prediction Results

The results of Springate’s bankruptcy prediction formula are depicted in Figure 4. Values
lower than the threshold of 0.862 indicate high bankruptcy pilityalt is evident that
OTE enjoys the highest values, however, all companies lie in the “high probability of
bankruptcy” zone. The performance is similar to the one revealed by Altman’s model, but

it should be noted that so far the two models are proven too pessinmsticnene of the
examined telcos has gone bankrupt, yet. Of coursecauid argue that they are all in
financial distress.

4.2.3 Ohlson Distress Prediction Results

The Ohlson’s distress prediction model produces the O-score which can be converted to
bankruptcy probability. The results are presented in Figure 5. OTE hagextthe lowest
bankruptcy probability, whereas Forthnet exhibits increasing trends. bahkruptcy
probability for the Forthnet Group has been rising, reaching theiaaralue of 89% in
2012. The bankruptcy probability for HOL has been constantly higltlase to 80%.

4.2.4 Zmijewski Distress Prediction Results

Similarly to Ohlson’s model, Zmijewski’s formula can also produce a bankruptcy
probability. The depicted results in Figure 6 reveal that the prediction for &h@Lthe
Forthnet Group are quite pessimistic. Specifically, the 2012 bankrupbdbakulity for
HOL was 96% and for the Forthnet group 97%, higher than the prevéaus.yOn the
contrary, OTE exhibits significantly lower bankruptcy probabilities, clog8¥%6 in 2012.
It is noteworthy that Ohlson’s and Zmijewski’s predictions were proven in some cases too
pessimistic, since none of the three companies have actually gonagiastkfar.

5 Brief Comparison with Foreign Telcos

In order to better assess the status and trends of the Greek telecommunicdtistny, it
is interesting to compare against the performance of similar foreign teldwssame time
period. For this reason, a brief comparison between the major doplaser, OTE, and
four EU telcos is provided in this section. The four considered aniep are: Eircom
(ERC) in lIreland, Telecom Italia (TIT) in Italy, British Telecom (BT) in UKnd
TeliaSonera (TLSN) in Sweden. Btget of companies involves countries from southern
Europe that recently faced financial crisis as well as countries from noEbeope which
did not suffer a major fiscal distress in the examined period.

In Figures 7 and 8, two of the most indicative financial ratios, Returfiotal Assets
and Debt Ratio, respectively, are graphically depicted. The former reveatsfitebgity
of the five telcos for the five-year period. In particular, it is evidbat two groups are
eventually formed: one that includes BT and TLSN with superior perfarensgarding
profitability and one that includes OTE, ERC, and TIT which are nptabk efficient in
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transforming assets into earnings. It is worth mentioning that &cfieves Return on
Total Assets almost identical to ERC, which could be possibly attributed sintilar
financial conditions in Greece and Ireland. Regarding capital structure, accturéigure

8 the trend is analogous; OTE, ERC, and TIT suffer a higher debtiratiddT and TLSN.
The findings strengthen the argument that OTE, as the most representaidle Gr
telecommunications company, is among the firms that were affected lopndéions
formed in the national economy.

Taking a step further, we examine possible correlations between surwvabilit
estimations regarding OTE and each one of the four considered EU telcoma®u
objective is to reveal any dependencies among distress indicattve gatamined period,
which could contribute in concluding on potential relations amongdhganies’ fiscal
status. Moreover, the corresponding findings could lead to deductions inggé#ne
validity of financial distress modelling, in case the correlation results contadient
experience and well-established knowledge. For this analysis, we cottsdenost
representative and widely accepted relevant statistic, Altman’s original Z-score. The
respectivalata were analyzed using Kendall’s tau statistic. The results, presented in Table
3, show that the only statistically significant finding (at 0.05 lewlich could be used for
drawing inference is the correlation between OTE’s and BT’s Z-score. Specifically, a
negative correlation is deduced based on the -0.8 coefficient, which actjedhg the null
hypothesis of independence of the two variables. Hence, it could beesshiat from
2008 to 2012 OTE and BT, operating in countries of different@oanconditions, were
inversely related regarding survivability. Nevertheless, the correlatioheoZiscores
failed to lead to any conclusions as far as the relation of OTE witbtkiee southern
European (ERC, ITI) or northern European (TLSN) telcos is corder

6 Discussion

The conducted financial analysis reveals OTiau@’s policy to systematically reduce its
fixed assets by 33% from 2008 to 2012. This policy is in atigmt with the reduction of
its total liabilities by limiting the long-term borrowings. The same dewjnirend is
followed by the reported revenues, as a result of the decrement of the company’s market
share and the effects of the ongoing economic crisis. Howevern@hBaged to recover
profitability by exploiting the effectiveness of COSMOTE and the othesidigies. On
the other hand, in this five-year period, Forthnet and HOL havededateady assets and
rising revenues enjoying the increased market share, nevertheless, \tkefailel to
produce net profit.

By analyzing the most representative financial ratios in five categories, detailed
comparative results have been acquired regarding the three companies’ financial status and
time trends. First of all, it is obvious that the OTE Group exhibits the stighefitability,
since it is actually the only one that did not suffer losses in 28d®ever, Forthnet and
HOL have achieved growing efficiency in using their assets, a pronfesttdor their
future profitability. The standard procedures and policies in billing telecaoncations
services have assisted the three telcos in stabilizing their accounts collection period leading
to more efficient scheduling of business operations. Meanwhile, OTEH&Md have
managed limiting the time required to meet their liabilities, however, the capéded by
Forthnet to fund its investments, such as Pay-TV related activities, has phaestied
liabilities” coverage. It is also evident that the economic crisis has greatly affected liquidity,
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which is notably low for HOL and below the international thresholdghRet suffers a
significantly decreasing trend, whereas OTE is the only compaithwhems to have no
particular problems in meeting its short-term debt, since the followedgiésit¢hat also
involve selling non-critical subsidiaries, such as HellasSat, have supported liglidity.
company that is definitely in the most critical position regarding its dabd©Ois, which
has financed its operations using borrowed funds in a timeless maméar as the
investment metrics are concerned, the lack of net profits for Forthnéi@hdesult in
negative stock evaluations, whereas OTE exhibits promising earningisgeer

It should be made clear that the combination of the economic crisis andgthe hi
competitiveness of the telecommunications market has driven multiple related campanie
into financial distress or even bankruptcy. The conducted distress prediciidyss
confirms the harsh financial position of the examined telcos. Indicatiefour adopted
models place HOL in the “under-distress” zone with estimated bankruptcy probability
reaching even 100%. The main reason is the continuous lack of profitabilitythe
increased debt. Forthnet is in a slightly better financial position, while OfFig tompany
with the lowest bankruptcy probability.

At this point, it needs to be highlighted that while the four distress preditialels
have succeeded on revealing the existing financial distress, theydwv@ioven wrong
in the bankruptcy predictions. Specifically, none of the companies tweneelgnkrupt in
this five-year period, despite the fact that predictions were extremelynpssieven
when considering the 2008 data. In a similar way, in most cases the hel® failed to
surpass the internationally accepted thresholds regarding the financial ratios’ results. Thus,
we could conclude that the current economic conditions and the specific industry
characterized by special features, which cannot be sufficiently interpreted ibipriedd
models which consider typical past financial information.

7 Conclusions and Future Directions

This analysis of the last five fiscal years leads to some valuable comslusgarding
the status and the financial trends in the Greek telecommunications market.
Telecommunications constitute a large domestic industry with great contribatibe
national GDP. The respective market liberalization in 2001 had a major impact on the
business environment with the appearance of the so-called alternatistocperhe new
telcos acquired a significant market share from the previously national opédater
which however retained the resources and the customer base to tieenaimdisputable
leader in the telecommunications market. Moreover, OTE managed to enfqasititsn
by investing in the domestic mobile telecommunications market through COEMG
main subsidiary, and in other Balkan countries. Furthermore, the acquiititost of the
public sector’s share by Deutsche Telecom in 2010 seems to have boosted the company’s
internal restructuring. On the other hand, the two main alternative opefddtmet and
HOL, have increased their share in the Greek telecommunications markstt@rglirvive
in the current harsh economic environment via strategic alliances of adbled Vhe
distress prediction models reveal that the largest telcos in Greece face majoiaffinan
difficulties that could even lead to bankruptcy. However, the applicabilitigoSpecific
models is proven questionable for the specific case, despite the fatiethhtive shown
significant accuracy in the past and in different markets. In more detapetsmistic
predictions of the models were not confirmed the previous years, iterte that the
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examined companies still survive. Hence, the current special condition$ieof t
telecommunications industry in the context of the Greek crisis do not conatiteady
environment for applying such models. It is clarified that concludintherapplicability

of the distress prediction models in the specific sector for thisyfee period has been
one of the initial objectives of this work and could not be taken as a @peucifically, it

is definitely expected that the financial crisis by forming special condiiiothe domestic
market affects every forecasting technique, however, its specific impaice @xamined
industry could be only verified after the conducted analysis.

Based on the reached conclusions, we attempt to estimate the current staties and th
future directions of the listed telecommunications companies and the related market i
general. Starting with OTE, it is by far the largest player and thepinidisle market leader.
Despite the fact that it lost part of its market share by low-cost competitodtged to
strengthen its position by exploiting the domestic highly dynamic mobile
telecommunications market and utilizing its expertise and resources to indegétoping
markets in Balkan. Moreover, OTE has adopted differentiation marketing stsategl
used its large customer-base to penetrate other markets, such as Pay-t®s.serv
Considering the internal company restructure and the rising share price evjibdtitive
investors’ prediction, the future estimates are promising. Forthnet appears as the second
player, especially since enforcing its position by acquiring the laRgssTV provider in
Greece, Nova. It is highly relying on bundle-service offeringadwver, the employed low-
cost strategies have not allowed profitability. Investors’ estimates are neutral and the
exhibited efficiency in the following two years is expected to deterfioituge progress.
Lastly, HOL is classified as the third player in the telecommunications maréeitsan
sustainability will be determined by the company’s ability to limit its dependence on debt.

The strategic alliance with Vodafone offering bundle-services in combinafithnthe
provision of added-value services, such as IPTV and cloud compedingtrengthen its
future position.

In overall, the current challenging economic conditions have created an impenative fo
innovative business solutions. The few surviving telecommunicationparies ought to
make efficient use of their own assets, exploit the opportunities thatiajp highly
developing markets abroad, and adjust the provided services to the arisiagarinwlata
communications. In more detail, regarding the approaches to follow in ordecdeer
from financial distress, the telcos are actually required to increase reveanelimost
saturated market. Hence, apart from the effort to maintain and increasaithemer base,
while applying low-cost strategies, they need to be competitive by providgtdy h
qualitative cutting edge services. It is crucial to be able to fully exploit theitable
resources and minimize operating expenses, in order to increase grisgliefimiting
debt dependency. New business activities involving related fields, sgcid and mobile
computing, may notably enhance operations and efficiency. Asefutgearch, it is
expected to be of great interest to further analyze the contribution lodisivess activities
related to state of the art telecommunications services, such as VDSL2 connectibns, Hig
Definition / 3D Pay-TV subgiptions, cloud computing, and 4G mobile access, in telcos’
financial results.
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Table 1 Financial Ratios Results

Ratio Company 2008 2009 2010 2011 2012

Returnon  OTE 0.0523 0.0394 -0.0146  -0.0015 0.06
Total Forthnet -0.0397 -0.0379 -0.0852 -0.2461  -0.1516
Assets HOL 0.1231 -0.1035  -0.0862  -0.0599  -0.0535

OTE 0.0933 0.0684 -0.0253  -0.0027 0.1071

N&;i;i‘:]ﬁt Forthnet  -0.193  -0.1108 -0.2149  -0.4833  -0.2505
HOL 03758 -0.2576 -0.1645 -0.0885 -0.0672
Asset OTE 05608 05773 05748 05542  0.5598
Turnover Forthnet  0.2058  0.3429  0.3967 05093  0.6051
Ratio HOL 03276  0.4019 05241 06763  0.7955
Cash OTE 46698 51893 58542 509706 50735
Turnover Forthnet  3.1225  4.6746  6.9674  12.7953 13.2988
Ratio HOL  20.3626 27.0255 451628 119.2097 50.3507
curem _OTE 11248 12231 06159 10916  0.7776
LIS Forthnet  1.0808 09892 07049 03304  0.3065
HOL 05158  0.4734 04348 04443  0.4422
et OTE 04755 0418 02558 02779  0.3793
ool Forthnet 0416 03676 01352 00494  0.0583
HOL 00279 00338 00101 00111  0.0521
Debt OTE 08098 08174 0.8267 08067  0.7591
oo Forthnet 06219 06786 0742 09197  1.0537
HOL 1.0748 09545  1.0087  0.9909  1.042
Current  OTE 0365 03013  0.3067 0.3659  0.3752
Assets to  Forthnet 0.3229 0.291 0.2512 0.2502 0.245
Liabilities  HOL 0265 02501 02328 02027 02115
Eamings OTE 0469 06416  -04015 00277 10234
oo Share FOrnet  -0.2620  -0.2649 05586 L2771  -7.761
HOL 04251 -0.3404 -0.2121 -0.126  -0.0882
Book OTE 44337 3.8439 33716 35852  4.1085
Value per Forthnet 2.5018 2.2419 1.6908 0.4168 -2.7518
Share  HOL  -0.2584 01494 -0.0213 00192  -0.0693

Table 2 Non-parametric Correlation of Greek GDP and Greek Telecommunicatio
Industry Financial Indicators

Total Assets Turnover Turnover
Telcos GR Telcos GR OTE

Kendall’s GDP  Correlation

tau_b GR Coefficient 1.000 1.000 1.000
Significance 050 050 050
Level

N 5 5 5
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Table 3 Non-parametric Correlation of OTE and Four EU Telcos Origin
Z-scores (2r)

ERC TIT BT TLSN
Zor Zor Zor Zor
Kendall’s OTE Correlation
tau_b Zor Coefficient .000 .200 -.800 .000
Significance Level 1.000 .624  .050 1.000
N 5 5 5 5
Altman's Z 55 Score
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Figure 1. Altman's original score
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Figure 2. Altman's score for private firms
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Figure 3. Altman's score for manufacturer industrials
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Figure 5. Bankruptcy probability according to Ohlson's O-score
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Zmijewski's b* statistic
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Figure 6. Bankruptcy probability according to Zmijewski's b* statistic
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Figure 7. Return on Total Assets of five EU telcos
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Figure 8. Debt Ratio of five EU telcos




