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ABSTRACT

In today’s globally competitive environment, companies must keep up with these competitive conditions to be successful.
Failure of companies to show the expected financial performance, fulfil their financial obligations, or reach their financial
targets is considered a financial failure or bankruptcy risk. Real Estate Investment Companies or Trusts (REICs or REITs) are
capital market institutions that qualify as legal entities and are partnerships in a joint-stock company that provides financing to
all kinds of real estate or real estate projects and bring together many investors for the desired real estate. REITs are an essential
investment choice that continues its rapid development in Turkey. This study aims to examine the relationships between the Z-
Scores calculated by periods of REIT companies traded in Borsa Istanbul between 2010-2019 and the stock price performances.
In the study, primarily Altman Z-Score and Springate S-Score values of companies traded in Borsa Istanbul were calculated with
the help of financial ratios. Then, Pedroni and Kao panel co-integration analysis and Dumitrescu-Hurlin panel causality analysis
were performed. According to the analysis results, there is a long-term relationship between the financial failure scores of REIT

companies and their stock prices. However, a causality relationship was found between the series.
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AHHOTAUMA

B cerogHswHern rnobanbHOM KOHKYPEHTHOM Cpefe KOMMNaHUM LOMKHbl COOTBETCTBOBATb KOHKYPEHTHbBIM YCI0BUSM, YTO-
6bl 6bITb yCnewHbIMU. HecnocobHOCTb KOMMAHMIM NPOAEMOHCTPUPOBATL OXMAAEMblE HDUHAHCOBbIE Pe3y/bTaTbl, BbINOAHUTb
CBOM (UMHAHCOBble 0643aTenbCTBa MAM AOCTUYb CBOMX (DMHAHCOBbLIX Lenei cyntaetcsl HUMHAHCOBBIM KPaxoM Mau MNopo-
XOaeT puck 6aHkpoTcTBa. MHBeCTULMOHHbIE (oHAbI (TpacTbl) HeaBMXUMOCTM (REITS) — 3TO MHCTUTYTBHI pbIHKA KanuTana,
topuamMYeckme nuua, Kotopble obecneymBaoT GUHAHCMPOBAHWE BCEX BUAOB HEABUXXMMOCTH UM NPOEKTOB B chepe HeLBu-
XMMOCTU U 0ObEAMHAIT MHOXECTBO MHBECTOPOB AN ee npuobpeTeHus. IHBECTULMOHHbIE TPACTbl HEABUMXMMOCTH B Typ-
LMU NONYNSPHbl KaK MHBECTULMOHHbIE MHCTUTYTbl M MPOAOKAKT ObICTPO pa3BmBaThCs. Llenblo AaHHOro mMccnenoBaHus
SABNAETCS M3yYeHWe B3aMMOCBA3M Mexay Z-kodapduumeHTamm komnanuit REITs, Toprytowmxcs Ha Crambynbckon bupxke
(Borsa Istanbul, BIST) B nepuog 2010-2019 rr., 1 ueHaMu Ha Ux akumm. PaccumntaHbl 3HaveHus Z-Score AnbtMaHa u S-Score
CnpuHreiTa KoMnaHui, TOprytoLmxca Ha Borsa Istanbul, c nomoubio puHaHCOBbIX KO3 PuLMeHTOB. lpoBeaeH NaHeNbHbIN
KOMHTErpaumMoHHbI aHanu3 MNeapoHn 1 Kao n naHenbHbIM aHanus npuunHHocTM [lymutpecky-XypnvHa. CornacHo pesynb-
TaTaM aHanM3a CAenaH BbIBOA, YTO CYLLECTBYET LO/ITOCPOYHAS CBA3b MeXAy NokasaTensiMmmu GUHAHCOBOWM HECOCTOATENbHO-

ct1 REIT-KOMNaHWi 1 LeHAMM Ha UX akumn. Mexay 3TMMM psaaamu obHapyKeHa NpUYMHHO-CIeACTBEHHASA CBA3b.
Knroueswle cnoea: GHaHCOBas HECOCTOATENbHOCTb; pUCK 6aHKpoTcTBa; REITS; Z-ko3dduumneHT AnbTMaHa; S-koadpduumeHTt
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INTRODUCTION

Recently, with the increasing complexity and
liberalizing markets, the level of competition and
risk factors that drive companies to financial failure
has increased. Financial failure is a factor that can
affect not only companies and their stakeholders but
also the whole economy of the country in which it
operates. The country’s cumulative risk of financial
failure has led to a more in-depth investigation of
the issue by researchers, financial analysts, business
managers, and business owners. As a result of the
studies carried out in this direction, quantitative and
qualitative models have been put forward to predict
financial failure and bankruptcy before it occurs [1].

Today, the development of technology and the
information world has made the competition even more
challenging. Under these conditions, businesses that
contribute significantly to the development process
of countries and international financial markets are
also more exposed to the risk of financial failure in the
competitive environment brought by globalization. In
an environment where competition is so fierce, the most
important factors of financial failure in businesses are
internal reasons and economic conditions. However, the
financial failure of the companies can have a significant
negative impact on the economy of the country in
which they operate. All parties involved in the business
can be adversely affected by the financially unsuccessful
business. Business-related parties especially want to
get out of such a process with as minor damage as
possible. The enterprise in financial failure imposes
high costs on all interest groups. Therefore, financial
failure should be predicted in terms of enterprise and
the whole country [2].

There are various internal reasons such as
insufficient working capital, excessive increase in short-
term debts, increased resource costs, unsuccessful
budgets and other financial plans, delayed payments,
and inability to find financing sources that cause
financial failure in the companies [3]. In addition
to internal reasons, there are also external reasons
that drive companies to financial failures, such as the
country’s economic growth level, financial or economic
crisis or recession periods, inflation rates, high-interest
rates, excessively fluctuating exchange rates, the
tight monetary policy implemented by the central
bank, changes in customer preferences, attitudes and
behaviour [4].

By predicting financial failure and responding to this
situation as early as possible, the business’s financial
failure can be minimized. Moreover, investors and
lenders can reduce the risk of investment depreciation
or failure to collect receivables by considering the risk of
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financial failure while evaluating the issues of investing
in businesses and lending [5]. Accordingly, it is seen in
the literature that different estimation methods such as
artificial neural networks, logistic regression analysis,
cluster analysis, discriminant analysis, fuzzy logic are
used in determining financial failure. Furthermore, in
detecting financial failure, it is seen that methods such
as the Altman Z-Score and Springate S-Score models,
which are among the multiple discriminant analysis
methods, logistic regression, multi-criteria decision-
making methods come to the fore.

Within the scope of this study, the relationship
between financial failure and share price was
investigated based on REITs. As stated by J. Shen
[6], there are several reasons for this. The first is that
financial failures are observed more intensely in the
REIT sector compared to other sectors. So much so that
REICs or REITs were highly affected by the financial
crises in the Turkish economy in the early 2000s. While
losses of up to 70% were observed in returns, severe
losses were experienced in REITs’ portfolio and market
values [7]. Representatives of REITs established the
Real Estate Investors Association (GYODER)! in 1999 to
promote and represent the real estate sector, encourage
its development, and set standards in quality control
and training in the sector [8].

REITs also use more debt financing than firms in
other sectors and are subject to regulation. It has to
pay a significant portion of its earnings to investors
as dividends. In this context, REITs are likely to have
a higher distress risk than similar firms in other
industries [9]. For the same reasons, stock prices can
be expected to be more volatile. Third, there have
been significant developments and changes in the
REIT sector, such as organizational changes, shifting
the large investor base from individual investors to
institutional investors, and rapid asset growth. The role
of these changes in the interaction between financial
failure and stock price is also becoming important [6].

The financial failure or bankruptcy risk, which are
the essential topics in the literature, is frequently
examined in the Altman Z-Score and Springate S-Score
context. In this study, also these methods were used to
examine financial failure. However, in this study, the
aim is not only to calculate the scores. In this context,

' GYODER was founded in 1999 by the representatives
of existing real estate investment trusts and those under
establishment process in Turkey (REIT). The organization that
gathers all sub-industries of the sector under the same roof
as “Turkey Real Estate Platform” changed its name in 2013 as
“Real Estate and Real Estate Investment Trusts Association”
and transformed into a structure that embraces the overall
sector (https://www.gyoder.org.tr/en/about-us (accessed on
12.03.2020).
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the relationships between REITS’ Z-scores and S-scores
and the stock price performance of REITS are examined.
The REITs in the scope of this study are traded in Borsa
Istanbul continuously between 2010: Q1 and 2019: Q4
and whose data can be fully accessed. In the analysis
section following steps were followed:

o First, Altman Z-Score and Springate S-Score
values of companies traded in Borsa Istanbul were
calculated with the help of financial ratios.

« Second, quarterly stock prices of 18 companies
determined for Altman Z-score and 17 companies
determined for Springate S-score were obtained from
Borsa Istanbul.

o Third, Pedroni, Kao and ARDL Bound panel co-
integration analyses and Dumitrescu-Hurlin panel
causality analysis were performed.

Analysis results prove that there is a long-term
relationship between financial failure scores and
stock prices. Furthermore, we determined that there
is causality between the series. The main differences
of the study from previous studies are as follows:

o This is the first study on the relationship
between financial failure and stock price in REITs and
carried out in such a broad scope.

e For the first time in the literature, Panel
ARDL co-integration analysis, Pedroni and Kao co-
integration analysis, and Dumitrescu and Hurlin
panel causality analyses were used together.

In the following sections of the study, firstly, REITs
and the current situation of the sector in Turkey will be
discussed. In the following sections, literature review,
data and methodology and findings will be given, and
the study will be concluded with the conclusion part.

REITs IN TURKEY
The construction sector in Turkey has an essential
share in the economy and economic growth. Since
real estate purchases are seen as an investment tool
simultaneously in Turkey, the sector’s volume has
grown more and more each year. REITs are capital
market institutions that qualify as legal entities and
are partnerships in a joint-stock company. If the
public joint-stock company establishes to operate
the portfolio consisting of real estate, real estate
projects, rights based on real estate, capital market
instrument, and assets and rights determined by
the board are called “Real Estate Investment Trusts.”
Real estate investment trusts have advantages in
terms of corporate tax. Regardless of the amount of
profit they make, they are not subject to corporate
tax in any way and have a 100% exemption. Therefore,
real estate investment trusts allow small investors to
generate income from the profits made in this field
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and to direct the large funds that these investors will
create to this sector. In addition, REITs also have
objectives such as building real estate necessary for
the increasing population, decreasing the informal
economy, and increasing the use of capital market
instruments. The majority of assets in the financial
statements of real estate investment trusts listed on
the stock exchange are investment properties [10].

With the development of financial markets,
investment instruments and financing alternatives are
also increasing. In this context, Real Estate Investment
Trusts (REITs) are one of the most important
institutional investors in the real estate sector. REITs
first started operations in 1961 in Massachusetts
(USA). In Turkey, REITs started their activities with
legal regulation in 1995. In 1997, the shares of REITSs
began to be traded on the Borsa Istanbul. The primary
duty of REITs is to meet the financing needs of the real
estate sector and bring transparency to the market.
However, REITs have become a critical capital market
institution that enables large-scale real estate projects
to be implemented [11]. Currently, there are REITs in 36
countries around the world. In addition, global mutual
funds mainly include REITs in their portfolios [11].

REITs sector takes the lead among the other
sectors as it acts as such an anchor in the economies
of developed and developing countries. However, as
in the world, the financing problem in the real estate
sector in Turkey constitutes a significant problem.
Some real estate projects require too much capital
that a single investor cannot handle. Therefore, this
obstacle to realizing projects is eliminated by REITS.
In this way, the required liquidity is provided through
the securitization of real estate. Therefore, REITSs have
an essential place in the effective use and management
of their resources for the stable growth of developed
and developing countries [12].

As of the 4th quarter of 2019, the number of REITs
traded in Turkey and Borsa Istanbul is 33. While the
free float rate of the REIT sector in Turkey is 53%,
stocks in the actual circulation rate are 36%. The
total REITs market value is 27 billion 777 million .
In 2019, the total transaction volume was 70 billion
436 million P in the REITs market. According to the
residence addresses of the investors, it is seen that most
investments are made from the USA (1,039,357,609 P).
USA is followed by the United Kingdom (727,741,216
P), Netherlands (287,198,909 P), Italy (135,846,803 P)
and Bahrain (127,020,000 £).2 The total asset value of

2 GYODER (The Association of Real Estate and Real Estate
Investment Company). GYODER Indicator Turkish Real Estate
Sector 20194th Quarter Report. 2020: Vol. 19.
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REITs traded in Turkey has reached the level of about
12.965 million € as of December 31, 2019.3 The sector’s
return on assets has seen the lowest level since 2011,
with 6% in 2018. The gross profit of REITs in Turkey
increased continuously from 2011 to 2018 and rose
from approximately 1.6 million £to 5.2 million £. Due
to the significant increase in the § exchange rate in the
2014-2018 period, the sector’s profitability decreased
in $ terms in this period.*

Although it is such an essential sector for developing
countries such as Turkey, few studies in the literature
evaluate the financial failure probability of REITs.
Therefore, this study, besides evaluating REITSs’
financial failures, aims to reveal beneficial results
for investors and focus on the relationship between
financial failure and stock prices.

THE CONCEPT OF FINANCIAL FAILURE
Financial failure is defined as the companies not
paying their debts on time, declaring concordat,
making a loss for three years in a row [13]. According
to W.H. Beaver [14], financial failure is the companies’
inability to fulfil their due financial debts.

In order to talk about financial failure in a company,
at least one of the following situations must exist [15].

1. Cessation of company activities or bankruptcy;

2. The company encounters events such as pledge,
execution, and foreclosure;

3. Realization of court processes such as liquidation
of the company, appointment of a trustee or
restructuring;

4. The company’s voluntary agreement on the
payment of its due debts.

Companies faced with one of the four situations
mentioned above are considered to be financially
unsuccessful. Most studies define financial failure
as filing for bankruptcy in the literature. That is why
bankruptcy comes to mind first when it comes to
financial failure. However, bankruptcy is only one of the
situations of financial failure, or it is possible to state
that financial failure does not only mean bankruptcy
[16].

If financial failure cannot be prevented, bankruptcy
occurs. This situation indicates that a legal process has
been entered into. Unlike financial failure, defining
bankruptcy in relevant laws makes this concept more
understandable [17]. Bankruptcy occurs when the
company’s assets cannot meet its debts, and the net

5 European Public Real Estate Association (EPRA). Global REIT
Survey 2020.

* GYODER (The Association of Real Estate and Real Estate
Investment Company). GYODER Indicator Turkish Real Estate
Sector 2019 4th Quarter Report. 2020: Vol. 19.
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asset of a bankrupt business becomes negative in real
terms. However, the loss incurred by businesses is not
always expressed as a financial failure. For example,
it is estimated that there is a risk of financial failure
for the company, although it is not seen as a financial
failure if a company makes an intermittent loss one or
two times in ten years operating period [18].

ALTMAN Z-SCORE AND SPRINGATE
S-SCORE
Many methods are used in the literature to determine
the financial failures of companies, and Altman Z
Score and Springate models are among the most
commonly used methods.

Altman Z-Score Model

Anticipating financial failure and taking necessary
measures are very important for the continuity of
companies. However, for this purpose, although it
is a general opinion, it is not sufficient to examine
the tendency of some rates of companies. One of
the methods developed due to this deficiency is the
Altman Z-Score model. The Altman Z-Score model is
a multivariate discriminant analysis used to predict
companies’ financial failures and bankruptcy risks.
The general structure of the Altman model was
revealed in 1968, then the model was re-developed
for non-public companies in 2000 and then for
companies other than manufacturing companies [19].

The Altman Z Score model has highly reliable
applications in various areas, including merger and
disposal activity, asset pricing and market efficiency,
capital structure determination, credit risk pricing,
distressed securities, bond ratings, and portfolios [20].

Altman [21] determined many financial ratios that
can be used to measure financial failure and stated
that among these ratios, those related to company
profit, liquidity and solvency should be considered
primarily compared to others. However, in the studies
carried out in the following period, it has been shown
that different ratios may be important. Therefore, no
definite conclusion has been reached on this issue.
Altman [21] expressed the model with the following
equation:

Z=0.012X1+0.014 X2+0.033 X3+
+0.006 X4 +0.999 X5

M

X1=Working Capital /Total Assets,
X2=Undistributed Profit /Total Assets,

X 3= Profit Before Interest and Taxes /Total Assets,
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X4=BookValueof Equity / BookValueof Total Debts
X5=Sales /Total Assets and

The ranges determined for the Z-Score results
obtained from the first equation above are given below:

Z > 2.99 is financially successful,
1.8 < Z<2.99 is Gray zone and
Z < 1.8 is determined as a financial failure.

A Z-Score greater than 2.99 indicates that the
company is financially successful, and a lower
than 1.8 indicates that the company is financially
unsuccessful.

Altman revised the current model by completely
re-estimating it in 1983 and substituting the book
value of equity for market value. As a result, the revised
Z-Score model is expressed by the following model:

Z '=0.717T1+0.847T2+3.107T3+ @)

+0.42074+0.998T5
T'1= Net Working Capital /Total Assets,
T2=Undistributed Profit /Total Assets,
T 3= Profit Before Interest and Tax /Total Assets,
T 4= BookValueof Equity /Total Debts,
T5=Sales /Total Assets.

The ranges determined for the Z’-Score results
obtained from the second equation are stated below:

If Z > 2.9 financially successful,
1.23 < Z < 2.9 is the grey zone,
If Z < 1.23, financial failure.

Altman has taken into account public and non-
public companies in his first two studies. In his last
study, he developed a model for companies other than
manufacturing companies, and this model is expressed
below:

Z "=6.56X14+3.26X2+6.72X3+1.05X4 (3)
X1= Net Working Capital /Total Assets,
X2=Undistributed Profit /Total Assets,

X 3= Profit Before Tax /Total Assets,
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X4=BookValueof Equity /Total Debts.

The intervals determined for the Z”-Score results
obtained from the third equation are given below:

IfZ" > 2.6, it is financially successful,
If1.1<Z" < 2.6, gray zone,
If Z" < 1.1, financial failure.

Springate S-Score Model

In 1978 L.V. Gordon the Springate S-Score model
developed by Springate is the development of the
Altman Z-Score model, and the four ratios used in the
Altman Z-Score model are weighted with different
weights. According to this model, if the S-Score
value is less than 0.862, the company is considered
financially unsuccessful or close to bankruptcy [22].
The model is stated below [23]:

SScore:(1.03X1)+(3.07X2)+

“)
+(0.66X3)+(0.4X4)

X1= NetWorking Capital /Total Assets,
X 2= Profit Before Interest and Tax /Total Assets,
X 3= Profit Before Tax /Short Term Debts,
X4= Net Sales /Total Assets.

If $<0.862, the company is considered to be at risk
of financial failure or bankruptcy.

LITERATURE
REVIEW
Financial ratios are generally used to examine the
success (H.C. Koh [24]; 1. Ege [25]), failure (R. Aktas
[26]; J. Chen [27]; ]J. Pindado [28]), performance
(R. Kangari, F. Farid, H. M. Elgharib [29]), stock
return (T. Martikainen [30]; J.S. Abarbanell [31];
S. Kheradyar [32]) and profitability (M. N. Khan,
I. Khokhar [33]) in companies.

The studies on financial ratios, at the same time,
focus on measuring financial failure or bankruptcy.
Studies use different models to predict the probability
of financial failure or bankruptcy in the literature. For
example, multiple regression [26], discriminant [26],
logit [26]; [34], artificial neural network ([26]; H.C. Koh
[24]; ]J. Chen [27]), logistic regression (H.C. Koh [24];
J. Chen [27]; M. Bas [1]; H. Li [35]; A.M.I. Lakshan [36]),
decision tree (H.C. Koh [24]), grey relational analysis
(M. Bas, Z. Cakmak [2]).
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In a significant part of other studies, Altman Z
Score and Springate S-Score are preferred. For example
J. Pindado [28], U. Biiyiikarikan [37], I. Kulali [38],
M. Soba [39]), Z. Tiirk [40], O. Jawabreh [41], E. Dizgil
[42], H. Bagc1 [43] used Z and S scores either together
or by choosing one of them.

The common result of the studies using different
methods is that each method used has a consistency
within itself and they claim that the methods used
in their studies predict financial success and failure
correctly to a certain extent.

The studies given in the next part of the literature
review focus directly on the relationship between
financial distress or failure (especially in the context
of Z-Score) and stock price.

Altman [21] stated that failure could be predicted
two years before financial failure. E.I. Altman
and M. Brenner [44] examined the effect of “new
information” that expresses changes in the Altman
Z-score, stock prices and found abnormal returns in
their stock prices studies. I.D. Dichev [45], ].M. Griffin
and M.L. Lemmon [46] and ]. Y. Campbell [47] found a
negative correlation between the probability of default
in companies and stock returns means that firms with
high bankruptcy risk earn lower than average returns
by using the models suggested by E.I. Altman [21]
and J.A. Ohlson [48]. However, M. Vassalou [49] found
that in firms with smaller capital and smaller MV/BV
ratio, default risk is priced in because it is reflected in
the stock price, and stocks with high default risk have
higher expected returns than those with low default
risk.

In another study M.K. Celik [50] tried to determine
the relationship between the stock returns and
financial failure in Turkey and did not find a significant
relationship throughout the 1998-2008 period.
N. Apergis [51] also analyzed the stock price and
bankruptcy according to the Altman Z-Score model
and found a positive correlation between the Altman
Z-Score and the company’s stock price. This means that
the stock prices of companies with low Z-Score are also
low. Similar results were also found by I.B. Robu [52]
in Romania, by E. Susilowati [53] in Indonesia and by
G. Singh and R. Singla [54]. I.B. Robu et al. [52] found
a difference between financially distressed companies
and well-performing companies. The stock returns of
companies in the high-risk category are lower than
others. Simangunsong (2019) determined that the
Z-score has a significant effect on stock prices. R. Singh
and R. Singla [54] found that a positive relationship
between Z-score and stock return. However, R. Afrin
[55] did not find any relationship between Z-score and
stock returns in the cement industry in Bangladesh.
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Based on the findings of the studies given in this part
of the study, we see that the Altman Z-Score model can
substantially affect stock prices. Therefore Z-Score can
be considered as an indicator for market performance
and stock returns. Moreover, it is seen that the focus
is on the Altman Z-Score, and the Springate S-Score
is neglected in the literature. Therefore, the study also
investigates long and short-term relationships between
stock prices and the success grades obtained with the
Springate S-Score and the Altman S-Score and fills the
gap in the literature in this context.

DATA AND METHODOLOGY

The data set of the study were accessed from FINNET®
(Financial Information News Network) database
(finnet.com.tr/FinnetStore/En) and Borsa Istanbul
Data Store (datastore.borsaistanbul.com). In this
study, for Altman Z-Score analyses, 18 REITs and
for Springate S-Score 17 REITs that traded in Borsa
Istanbul between 2010: Q1 and 2019: Q4 and whose
data can be fully accessed were considered. The
REITs whose data were used in the study are shown
in Appendix 1.

In the study, quarterly stock close prices of REITs
were used as stock prices, and financial ratios were used
to calculate Altman Z-Score and Springate S-Score.
While calculating the Altman Z-Score, Z”” model was
used. This model was developed for companies except
for the manufacturing sector [20].

In the study, panel co-integration tests were
conducted to examine a long-term convergence among
the relevant variables. Pedroni and Kao co-integration
tests and the Panel ARDL Bound Test were used to
examine the long-term relationship between the
series. If there is evidence of co-integration based
on any of the Pedroni and Kao co-integration tests,
in that case, the long-term co-integration vector
will be estimated with the group-mean panel DOLS
(Dynamic Ordinary Least Square) and FMOLS (Fully
Modified Ordinary Least Square) estimation techniques
developed by P. Pedroni [56] and P. Pedroni [57]. The
causality analysis based on Granger causality analysis
developed by E.I. Dumitrescu and C. Hurlin [58] is used
for causality tests.

The purpose of the panel co-integration test is to
combine similar long-term information among various
panel members [59]. P. Pedroni proposed seven co-
integration tests for panel data based on co-integration
residues of error terms. Three of them are considered
group mean panel co-integration tests and are based

S FINNET (Financial Information News Network) (accessed on
12.02.2020).
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Table 1
Descriptive Statistics
Statistics Price z-Score
Mean 2.247158 43.82678
Median 1.236309 4717263
Maximum 22.98000 1127.642
Minimum 0.000000 -3.489374
Std. Dev. 2.945761 104.5659
Skewness 3.210858 4.735053
Kurtosis 14.87399 34.00045
Jarque-Bera 5466.902 31521.33
Observations 720 720

Source: analysis output.

on between dimensions. They are created by dividing

the numerator by the denominator before adding it

over the N-dimension. The other four, called panel

co-integration tests, are based on dimensions and are

formulated by adding both numerator and denominator
above the N dimension [60]. Another of the panel co-
integration tests is the C. Kao [61] test. In this test, the

null hypothesis suggests no co-integration relationship

between dependent and independent variables is tested.
C. Kao [61] uses Dickey-Fuller and Augmented Dickey-
Fuller (ADF) type test structures while examining the

long-term relationship between the co-integration

analysis panel series.

In the study, the relation between Springate S-Score
and the stock price was also examined with Panel
ARDL Boundary Test. M. Pesaran et al. [62] stated that
ARDL model is based on three estimators: Mean Group
Estimator (MG), Pooled Mean Group Estimator (PMG),
and Dynamic Fixed Effects Estimator (DFE). The mean
group estimator places no constraints on the ARDL
model parameters. The most criticized aspect of the
mean group estimator model is that the parameters
between units in the panel are heterogeneous. On the
other hand, in Pooled Group Estimator; Short-term
parameters are allowed to be heterogeneous, while
long-term parameters are allowed to be homogeneous
between units. Finally, although the Dynamic Fixed
Effects Estimator is similar to the pooled mean group
estimator, it restricts the co-integration coefficient
equally in all panels in the long run and allows
intragroup correlation [63, 64].

Finally, in the study, we apply the panel Granger
causality test for heterogeneous panels proposed by
E.I. Dumitrescu and C. Hurlin [58]. The null hypothesis
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means no causal relationship between variables and
is tested using an alternative z-bar statistic [65]. The
models used in the study are as follows:

Price, =B, + B, zscore, + €,
Price, =B, + B, sscore, + € ..

Where, Price, is the stock prices in i company at
the time ¢, zscore, and sscore, are the financial failure
scores as proxy financial failure in i company at the
time ¢, B, is a constant term, 3 is slope coefficients
of the model, € is an error term.

FINDINGS

Altman Z-Scores, Unit Root, Cointegration
and Causality Results
In the first stage of the analysis, Altman Z-Scores
were calculated. Thus, we see in the table included
in Appendix 2, Z-Scores. The green, orange, and red
colours show success, grey zone, and failure status.
Z-Scores are calculated quarterly between 2010 and
2019.

The calculated descriptive statistics are shown in
(Table 1). Descriptive statistics show mean, median,
maximum, and minimum values, standard deviation,
skewness and kurtosis values, Jargue-Bera statistics,
and the total number of observations for variables.

Unit Root Test
In the study, Fisher-Type ADF and PP tests
(G.S. Maddala and S. Wu [66] and I. Choi [67], one
of the panel unit root tests, were used to determine
the stationarities of variables. The G.S. Maddala and
S. Wu [66] test offer a strategy that transcends the
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Table 2
Unit Root Test Results
Tests Price (Sta.) Z-Score (Sta.)
ADF — Fisher Chi-square (501'6555609) (101.869055;
PP — Fisher Chi-square (70%209092?; (107308;;

according to fixed term models.

Probabilities for Fisher-type tests are calculated using an asymptotic Chi-square distribution. The selection of lag levels for the
Fisher-ADF test was determined by the Schwarz Information Criteria. In calculations that used the Fisher PP test, Newey-West
automatic bandwidth selection, and Bartlett kernel. Contents in parentheses are probability values. Analyzes were carried out

Source: analysis output.

limitations of both LLC and IPS tests. They propose
a nonparametric test based on a combination of p-
values of t-statistics for a unit root in each cross-
sectional unit (ADF test). This approach has the
advantage of allowing as much heterogeneity
between units as possible.

As a result of the analysis, it is seen that the null
hypothesis claiming that both variables contain unit
root in level values is rejected (Table 2).

Pedroni and Kao Co-integration Analysis
According to the Pedroni co-integration test results
summarized in (Table 3), five of the seven statistics
show co-integration, and two show no co-integration.
Accordingly, the probability values of the Panel
rho, Panel PP, Panel ADF statistics calculated as a
result of the Pedroni co-integration test indicate a
significant relationship at 1% and 5% significance
levels. According to the Kao co-integration test
result, the H, hypothesis, which suggests no co-
integration between the series, is rejected at the 5%
significance level. For this reason, it can be said that
there is a co-integration relationship between the
series. According to the results of the co-integration
analysis, it can be said that the stock prices and Z-
Scores series of REITs move together in the long run.

Estimation of Cointegration Parameters by DOLS
and FMOLS Methods

After determining that the variables exhibit a long-
term co-integration panel, the variables’ long-run
effects are estimated at the next stage. Considering
that the OLS estimator is a biased and inconsistent
estimator when applied to co-integrated panels, the
long-term structural coefficients were estimated
using DOLS developed by P. Pedroni [56] and FMOLS
developed by P. Pedroni [57] procedures to generate
consistent estimates.
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According to P. Pedroni [56] DOLS method results
in Table 4, where the dependent variable is Z-Score,
the coefficient is estimated to be approximately
24.46. The estimated result is positive and statistically
significant at the 1% significance level; It shows that
the 1% change (increase) in stock prices across 18 REIT
companies causes a change (increase) of approximately
24.46% on Z-Score in the long run. In the model where
there is a dependent variable stock price, the coefficient
is estimated as approximately 0.0036. The estimated
result is positive and statistically significant at the
1% significance level. It shows that the 1% change
(increase) in the z scores across 18 companies causes
a change (increase) of approximately 0.0036% in the
long run on foreign direct portfolio investments. These
results show that the change in stock prices is more
effective on their Z-Scores.

Another method suggested by P. Pedroni [57] is the
FMOLS method. Similar results were obtained in this
method. If the dependent variable is the Z-Score, the
coefficient is calculated to be approximately 16.26.
Since the results summarized in (Table 4) are positive
and statistically significant at the 1% significance level,
the 1% change in stock prices causes a change of 16.26%
on the Z-Score in the long run. In the model where
there is a dependent variable stock price, the coefficient
is estimated at approximately 0.0025. The estimated
result is positive and statistically significant at the
1% significance level; It shows that the 1% change
(increase) in the Z-Score across 18 REIT companies
causes a change (increase) of approximately 0.0025%
in the long run on stock prices. The results obtained
with the FMOLS method also show that stock price
changes are more effective on Z scores, as in the DOLS
method. The fact that the coefficients obtained as a
result of both DOLS and FMOLS methods are positive
indicates a positive relationship between the series in
the long term.
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Table 3
Co-integration results
Panel v-Statistic 0.759129 0.2239 -2.553410 0.9947
Panel rho-Statistic -4.946637 0.0000* -9.039565 0.0000*
Panel PP-Statistic -4.776949 0.0000" -10.12467 0.0000*
Panel ADF-Statistic -2.609403 0.0045* -5.700882 0.0000*

Group rho-Statistic -3.537513 0.0002*
Group PP-Statistic -4.679810 0.0000*
Group ADF-Statistic -1.607361 0.0540"**

t-Statistic Prob.
ADF
1.901743 0.0286**
Residual variance 0.609277
HAC variance 0.454198

and constant.

The null hypothesis is that the variables are not co-integrated. Under the null hypothesis, all statistics are distributed as
standard normal distributions. The finite sample distribution of seven statistics is tabulated in Pedroni (2004). Barlett Kerneli
and Newey-West bandwidth criteria were used in both tests used to determine the co-integration relationship. SIC criterion was
used in calculating the optimum lag lengths for the variables. The
are significant at the 1%, 5%, and 10% significance levels, respectively. Trend assumption is determined as the deterministic trend

¥ and *** signs indicate that the relevant statistical values

Source: analysis output.

Dumitrescu and Hurlin Panel Causality
DH Panel Causality test developed by E.I. Dumitrescu
and C. Hurlin [58] and considers the possible cross-
sectional dependence between the horizontal
sections that make up the panel. This test, which is
insensitive to the size difference between time and
section size, can yield effective results in both cases
[68]. Table 5 shows E.I. Dumitrescu and C. Hurlin
Panel causality test results. According to the analysis
results, since the probability values are lower than
the 5% significance level, there is bidirectional
causality between variables. (Table 5) also gives
detailed information about the causality relationship
between variables. Due to the probability values
being less than 0.05, the null hypotheses that “Z-
Score does not homogeneously cause Price” and “Price
does not homogeneously cause Z-Score” can be rejected.
This means that there is a significant conclusion that
Z-Score influences stock prices and vice versa.
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Springate S-Score, Unit Root,
Long and Short-Term Relations
Springate S-Scores were calculated quarterly between
2010-2019 in the next stage of the study. S-Scores
are shown in the table in Appendix 3. Data from 17
REIT companies that were continuously traded in
Borsa Istanbul between 2010 and 2019 were used in
the study.

The descriptive statistics of variables are shown
in Table 6. In (Table 6), mean, median, maximum,
and minimum values, standard deviation, skewness
and kurtosis values, Jargue-Bera statistics, and total
observations are seen.

Unit Root Tests
In this part of the study, where the relationship
between Springate S-Score and the stock price was
investigated, Fisher-Type ADF and PP tests were used
again for unit root tests. As a result of the analysis,
in (Table 7), the null hypothesis that the S-Score
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Table 4

DOLS and FMOLS Results

Dependent: Z-Score, 2446178

Independent: Price (0.0001) 6053025 4041250
DOLS

Dependent: Price, 0.003585

Independent: Z-Score (0.0001) 0.000921 3893583

Dependent: Z-Score, 16.26137

Independent: Price (0.0002) 4347447 3. 740442
FMOLS

Dependent: Price, 0.002521

Independent: Z-Score (0.0003) 0.000688 3666585

Source: analysis output.
Table 5

Dumitrescu-Hurlin Panel Causality Test Results

Z-Score does not homogeneously cause Price 8.63114 12.1465 0.0000
Price does not homogeneously cause Z-Score 3.40894 2.39098 0.0168
Source: analysis output.
Table 6

Descriptive Statistics

Mean 2.309971 36.63462
Median 1.250000 26.95921
Maximum 22.98000 109.8168
Minimum 0.260000 0.779670
Std. Dev. 3.009476 30.11446
Skewness 3.135836 0.818395
Kurtosis 14.22471 2.517112
Jarque-Bera 4670.513 82.27134
Observations 680 680

Source: analysis output.

variable in the first difference contains the unit
root in the level values of the share price variable is
rejected.
Panel ARDL Bound Test Results

2The ARDL bound test approach introduced by
M. Pesaran et al. [69] was used to investigate the
relationship between the level of financial success
and stock price in real estate investment trust
companies. The ARDL co-integration approach has
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many advantages compared to other co-integration
methods such as R. Engle and C. Granger [70],
S.Johansen [71], and S. Johansen and K. Juselius [72].
First, the ARDL procedure can be applied regardless
of whether the series is I(0) or I(1). This means that
the ARDL procedure has the advantage of avoiding the
classification of variables as I(0) or I(1) and that unit
root pretesting is not required. Second, the validity of
the Johansen co-integration techniques requires large
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Table 7
Unit Root Tests

1(0) 33.5458
o - (0.4897) 1(0)108.023
ADF — Fisher Chi-square (1) 212.150 (0.0000)
(0.0000)
1(0) 35.6528
= T (0.3905) 1(0)145.989
PP — Fisher Chi-square I(1) 484.322 (0.0000)
(0.0000)
Probabilities for Fisher-type tests are calculated using an asymptotic Chi-square distribution. The selection of lag levels for the
Fisher-ADF test was determined by the Schwarz Information Criteria. In calculations that used the Fisher PP test, Newey-West
automatic bandwidth selection, and Bartlett kernel. Contents in parentheses are probability values. Analyzes were carried out
according to fixed-term models.

Source: analysis output.

Table 8
Bound Test Results
k* F-statistic Lower Upper Bound | Lower Bound Upper
Bound PP Bound
1 6.350150 494 5.58 3.62 4.16
* k represents the number of independent variables. Critical values were obtained from the study made by Pesaran et al. (2001).

Source: analysis output.

data samples. At the same time, the ARDL procedure
is a more statistically effective approach used in small

samples to determine the co-integration relationship.

Third, the ARDL procedure allows variables to have
different optimal delays. Finally, while the ARDL
procedure uses a single reduced form equation, they
predict long-term relationships in the context of system
equations in traditional co-integration procedures
[73, 74].

In this study, since the Springate S-Score and
stock price variables are stable at different levels, the
advantages offered by the Panel ARDL method were
used in the analysis. The ARDL boundary test approach
is based on the least-squares estimator’s estimation
and the unbounded error correction model.

In the study, the co-integration relationship
between variables was first tested with the help of the
bounds test approach. Table 8 shows the results of the
margin test analysis. Critical values are valid for the
independent variable and the 1% and 5% significance
levels. Since the calculated F statistic is above the upper
critical levels, it is possible to say a co-integration

relationship between variables. In other words, share
prices and s-scores are integrated. That is, they act
together in the long run. In this context, it can be said
that any change in s-scores will have effects on share
prices. Therefore, it was decided that the ARDL model
can be used to determine the long and short-term
dynamics between variables.

In order to estimate the long-term relationship
between variables, the optimum lag length has been
determined as one, and in this context, ARDL (1, 1)
model is the most suitable. Table 9 shows the results of
the long-term dynamics between the share price and
the S-Score. Lag lengths were determined by taking
into account the values of Schwarz information criteria.
The long-term dynamics results indicate a positive
and significant relationship between share price and
S-Score. Accordingly, a one-unit increase in the S-Score
increases the share price by approximately 0.06 units
in the long run. However, looking at the short-term
dynamics, it is seen that there is no relationship.

In the next step, the analysis was repeated for the
case where the dependent variable was the S-Score.
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Table 9
Results of ARDL (1, 1) (Dependent Variable: Stock Price)

k*

F-statistic

Bound Testing Results

Lower Bound

Upper Bound

Lower Bound

Long Run Equation
S-Score 0.058265 0.019276 3.022718 0.0026

Short Run Equation
COINTEQO1 -0.130080 0.039846 -3.264593 0.0012
D(S-Score) -0.006103 0.003810 -1.601802 0.1097
C 0.000284 0.010530 0.026962 0.9785

Source: analysis output.
Table 10

Upper Bound

1

21.07600

4.94

5.58

3.62

4.16

* k represents the number of independent variables. Critical values were obtained from the study made by Pesaran et al. (2001).

Source: analysis output.

Table 11
Results of ARDL (1, 1) (Dependent Variable: S-Score)

Long Run Equation
Price -1.082561 0.383779 -2.820790 0.0049
Short Run Equation
Cointeq01 -0.407846 0.040539 -10.06063 0.0000
D(Price) -0.650049 3.730520 -0.174252 0.8617
C 2.261466 0.962972 2.348423 0.0192

Source: analysis output.

The co-integration relationship between variables was

tested with the help of the boundary test approach.
(Table 10) shows the results of the bound test analysis.

Since the calculated F statistic is above the upper
critical levels, it is possible to say a co-integration
relationship between variables. So, stock prices and
S-Scores are integrated. That is, they act together in
the long run. In this context, it can be said that any

change in stock prices will have effects on S-Scores.

Therefore, it was decided that the ARDL model can be
used to determine the long and short-term dynamics
between variables.

In order to estimate the long-term relationship
between variables, the optimum lag length has been
determined as one. In this context, ARDL (1, 1) model
is the most suitable. (Table 11) shows the results of
the long-run dynamics between the stock price and
the S-Score. The lag lengths were determined by
taking into account the values of Schwarz information
criteria. The long-term dynamics results indicate a
negative and significant relationship between the
S-Score and the stock price. Accordingly, a one-unit
increase in the stock price decreases the S-Score by
approximately —1.08 units in the long run. However,
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Table 12
Dumitrescu-Hurlin Panel Causality Test Results
Null Hypothesis: W-Stat. Zbar-Stat. Prob.
S-Score does not homogeneously cause Price 3.26328 2.05820 0.0396
Price does not homogeneously cause S-Score 2.65511 0.95437 0.3399

Source: analysis output.

looking at the short-term dynamics, it is seen that
there is no relationship.

Table 12 shows Dumitrescu and Hurlin Panel
causality test results. Unlike the Altman Z-Score and
stock price relationship, a one-way causality has been
identified. According to (Table 12), since the probability
values are lower than the 5% significance level, there is
a one-way causality between variables. The direction
of causality is from the S-Score to the stock price. Due
to the probability values being less than 0.05, the null
hypothesis that “S-Score does not homogeneously cause
Price” can be rejected but “Price does not homogeneously
cause Z-Score” null hypotheses can not be rejected.
This means that there is a significant conclusion that
S-Score influences stock prices but not true vice versa.

CONCLUSION AND DISCUSSION
Companies that do not pay attention to their
financial performance may face the risk of financial
failure or bankruptcy. As we see in the literature,
companies’ financial failure or bankruptcy risk can
be measured using Altman Z-Score and Springate
S-Score models frequently. However, the number
of studies investigating the relationship between
financial failure and stock performance is relatively
limited in the literature. Therefore, in this study, the
relationships between financial failure or bankruptcy
predictions and stock prices were investigated to fill
this gap.

Investors want to get the highest return by choosing
the financial investment tools that are most suitable
for them. Stocks have a significant place among
financial investment instruments today. Investors
are looking for ways to earn higher returns from stock
investments, as is the case with all financial investment
instruments. In this direction, investors try to achieve
higher investment performance by considering the
various characteristics of the companies and the stocks
belonging to the companies in question.

In this study, the relationship between financial
failure or bankruptcy risk score and stock price was
investigated in companies operating in the REITSs
traded on Borsa Istanbul in Turkey. The results show
that Z and S scores, which are considered indicators
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of bankruptcy or financial failure, affect stock prices
positively and significantly in the long run. When the
bankruptcy indicator improves, stock prices follow
an upward trend. The causality relationships show
a double-sided causality between the Z-Score and
stock prices and a one-sided between the S-Score
and stock prices. In addition, there is causality
from S-Scores to stock prices. Empirical findings
show that investors consider information about the
economic and financial conditions of the companies
they invest in.

The obtained results in this study are in harmony
with the studies such as I.D. Dichev [45], ].D. Piotroski
[75], ].M. Griffin and M.L. Lemmon [46], N. Apergis
[51], I.B. Robu [52], E. Susilowati [53], G. Singh and
R. Singla [54].

It has been suggested in the literature that
companies with high levels of financial distress (low
Z and S scores) have a higher risk of investing in stocks.
Investing in stocks of companies with scores below
certain levels is riskier, as low Altman Z-Score and
Springate S-Score are indicators of financial distress
and bankruptcy risk. This situation reduces stock prices
and returns [75]. However, in some of the studies in
the literature, it is emphasized that higher risk in any
investment brings together higher expected return.
At the same time, scores from bankruptcy models are
related to the company’s market value and systematic
risk. Therefore, N. Apergis et al. [51] stated that
companies with high scores in terms of bankruptcy
risk should be expected to provide more returns to
shareholders to compensate for the high risk. However,
the number of studies supporting these cases is quite
limited.

The study results are important in revealing
essential conclusions for both REITs and the investors
of REITSs. It is vital for sector representatives whether
the stock prices are related to the financial failure
probability of REITs and to what extent. This study can
be developed by considering different sectors, focusing
on developed and developing financial markets, and
using different econometric methods with financial
failure prediction models other than Altman Z-Score
and Springate S-Score models.
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APPENDIX

Table 1

The REITs used in the study

AKMGY Akmerkez REIT AKSGY Akis REIT
ALGYO Alarko REIT AKMGY Akmerkez REIT
ATAGY Ata REIT ALGYO Alarko REIT
AGYO Atakule REIT ATAGY Ata REIT
DZGYO Deniz REIT AGYO Atakule REIT
DGGYO Dogus REIT AVGYO Avrasya REIT
ISGYO is REIT DZGYO Deniz REIT
MRGYO Marti REIT DGGYO Dogus REIT
NUGYO Nurol REIT ISGYO is REIT
0ZGYO Ozderici REIT NUGYO Nurol REIT
RYGYO Reysas REIT 0ZGYO Ozderici REIT
SNGYO Sinpas REIT PEGYO Pera REIT
TRGYO Torunlar REIT RYGYO Reysas REIT
TSGYO TSKB REIT SNGYO Sinpas REIT
VKGYO Vakif REIT TSGYO TSKB REIT
YKGYO Yapi Kredi Koray REIT VKGYO Vakif REIT
YGYO Yesil REIT YKGYO Yapi Kredi Koray REIT

Source: developed by the author.
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