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ABSTRACT

The financial performance measurement is essential for all businesses from small one to large scale enterprises. This
significance is more remarkable for the companies trading on financial markets in particular. Based on this, the 18-year
financial performances of 43 holdings and investment companies listed in the BIST Holding and Investment Index trading on
BIST Istanbul were calculated by taking their annual data between 2000 and 2017. Total 5 stock market performance
indicators including price earnings ratio, market to book value ratio, earnings per share, dividend yield ratio and dividend
payout ratio were used.

The entropy technique was used to determine the weight of the criteria used in the study. The financial performances
of the companies were measured in analyses through Additive Ratio Assessment (ARAS) and Weighted Aggregated Sum
Product Assessment (WASPAS) that are among the Multiple criteria decision making (MCDM) methods. Spearman
correlation analysis was conducted to determine the relation between the results of the methods used in the analysis. A
positive and strong relation was found between the methods of ARAS and WASPAS as a result of the Spearman correlation
analysis.
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BIST Holding ve Yatwum Endeksinde Yer Alan Sirketlerin  Finansal
Performanslarinin MCDM Yontemleri Ile Olgiimii

OZET

Finansal performanslarin él¢iilmesi kiigiik olgekli igletmelerden biiyiik olgekli igletmelere kadar her isletme i¢in 6nem
arz etmektedir. Ozellikle finansal piyasalarda islem goren sirketler icin bu énemin ¢ok daha fazla oldugu soylenebilir.
Buradan hareketle ¢alismada Borsa Istanbul’'da islem géren BIST Holding ve Yatirim Endeksinde yer alan 43 holding ve
yatirim girketinin 2000-2017 yillik verileri dikkate alinarak 18 yillik finansal performanslari hesaplanmigtir. Sirketlerin
performans gostergesi olarak fiyat kazang orani, piyasa degeri / defter degeri orani, hisse senedi basina kar payr orani, kar
payt verim orani ve kar payi dagitim orani olmak iizere toplam 5 borsa performans géstergesi kullanilmistir.

Calismada kullanilan kriterlerin agirliklarint belirlemek i¢cin Entropi tekniginden yararlamilmistir. Multiple Criteria
Decision Making (MCDM) yéntemlerinden Additive Ratio Assesment (ARAS) ve Weighted Aggregated Sum Product
Assessment (WASPAS) ydntemleri ile yapilan analizlerde sirketlerin finansal performanslar: olgiilmiistiir. Analizlerin
sonuglarimin basarisimt ve sonuglar arasindaki iliskiyi belirlemek icin Spearman korelasyon analizi yapilmistir. Spearman
korelasyon analizi sonucunda ARAS ve WASPAS ydntemi arasinda pozitif yonlii ve giiclii bir iligkinin oldugu saptanmustir.
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1. INTRODUCTION

Together with globalization, businesses have had to realize their basic goals in
international markets such as getting profits, providing sustainability and growing. It has
become unavoidable for the businesses operating in the global arena to grow and to develop
operation areas in order to compete with each other. In markets with intensive competition,
businesses prefer to apply different types of merger including cartel, concern, trust and
holding in order to combine their strength and increase their market shares.

A holding is another version of company growth and it is defined to be a group of
companies that is formed by the gathering of two or more companies in order to make profit.
The purpose in conglomeration is to merge into and to take control of a company whose
stocks are purchased. Therefore, conglomeration in Turkey is considered to be a show of
force and a safe investment area for the investors (Okka, 2009: 895-896; Simsek and Celik,
2011:78-79). Holdings have several advantages including the achievement of international
dimension, effective management, managing big capital with small capital, specialism,
investment, production, R&D, financing, profitability, competition, risk distribution and
benefitting from tax incentives (Ece, 2019: 64; Otlu, 1999: 103; Kuloglu, 2019: 5-7). These
advantages are very important for the survival, growth and economic contribution of
businesses in a financial system. As known, businesses provide contribution to the economy
of a country from various aspects including the provision of employment, tax payment and
commercial cycle. In this context, holdings play key role especially for the developing
countries such as Turkey.

Starting in 1960s, conglomeration process in Turkey has gained speed in recent years.
It is known that the annual revenues of many publicly-traded holdings worldwide are greater
than the gross domestic products of some countries and that the said holdings are essential for
the economies of their countries. Looking at the data of Borsa Istanbul, we can say that the
holdings are financially successful with regards to both market value and profitability despite
the fluctuations in the last twenty years. When we review the literature, we noticed few
studies on holdings. Therefore, when creating the population, we aimed to calculate the 18-
year financial performances of 43 companies traded in the BIST Holding and Investment
Index between 2000 and 2017. The reason of keeping the period so long is to differentiate the
study from the other studies and to provide sharper interpretations by reaching more reliabile
results. Comparing the financial performances of holdings contains informative, guiding,
decisive and predictive qualities not only for companies and interest groups but also for
investors.

Financial performance analysis is used for different purposes among various interest
groups including company owners, managers, investors, competitors and creditors. Financial
performance analysis contains decisive functions including the evaluation of the capital
structure of companies, measurement of current profitabilities, estimation of future
profitabilities, liquidity, internal control, evaluation of momentary financial situations and
opportunities, effectiveness and efficiency of fund resources, ensuring the measurement of
present and future yields of stocks and carrying out the financial plans of companies. Taking
these functions into consideration, financial performance analysis is becoming more
important for holdings that are also called to be a group of companies.
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The term “holding” reminds of very strong financial structures in Turkey. These
strong structures become a distinct sector after growing in number and being listed in the
stock exchange. It is expected that reaching greater dimensions by large holdings worldwide
with respect to capital management would have a huge impact. Therefore, it is necessary to
use multiple indicators when making decisions among the holding companies which are
particularly planned to invest in (Kuloglu, 2019: 117).

Financial ratios are the criteria indicating the financial position of a company within
the period that is examined. However, financial ratio analysis is an insufficient method to
compare the financial performance achievements of companies. Therefore, companies and
interest groups calculate financial performance through statistical and econometric models
including regression, correlation, panel data, time series and MCDM methods by using their
financial ratios as data. The present study uses the ARAS and WASPAS methods among the
MCDM methods based on the stock exchange performance ratios to calculate the 18-year
financial performances of 43 companies traded in the BIST Holding and Investment Index.
The Spearman correlation analysis was conducted to test the relation between the ARAS and
WASPAS methods used in the financial performance analysis after which the direction and
strength of the relation between the methods were determined.

2. STOCK MARKET PERFORMANCE RATIOS

Stock market performance ratios for the investors wishing to invest in stock market are
divided into five basic headings: price/earnings ratio, market value/book value ratio, dividend
ratio per share, dividend yield ratio and payout ratio.

Price/Earnings Ratio; the price/earnings ratio is calculated by the ratio of the stock
market price to the profit per share and it is generally published on a daily basis for publicly-
traded companies. Stock market price refers to the daily closing price while profit per share is
the ratio of the net profit to the number of shares (Pearson, 1998: 49). Price/earnings ratio is a
performance indicator that constantly varies depending on the growth expectation of the
company, the changes in the risk profile and the sectors which the companies belong to. The
price/earnings ratio is a tool widely used by investors for analyzing the status of companies,
sectors and markets (Zarei, 2018: 582). While ratio increase means that the shares of the
business gain value, that is they are purchased; ratio decrease means an increase in the
tendency of being purchased (Haftaci, 2005: 227).

Price/Earnings Ratio (PER) = Market price of the share/Earnings per share

Ratio of Market Value/Book Value; market value is obtained by multiplying the stock
price of a share by the total number of shares. Book value can be defined as the accounting
value of the net assets of a company (Li et al., 2015: 27). It is defined as the total market
value of a company divided by total equity (McNichols, 2014: 1394). It shows how many
times is the stock value of the company bigger than its equities. While the increase in the ratio
of market value/book value means that the company's shares gain value and therefore are
sold, the decrease in the ratio means that the shares of the company lost value and thus its
purchase tendency is supported. For the healthy interpretation of the ratio, sector averages
need to be taken into consideration (Haftaci, 2005: 1639, Cabuk & Lazol, 2009: 201). The
market value/book value ratio provides the relationship between the stock price of the stocks
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and the book value and assists the investors in their decisions to buy, sell and hold shares
(Akdogan and Tenker, 2003: 645; Cabuk and Lazol, 2009: 201).

Market Value/Book Value (MVBV)=Total Market VValue/Total Equity (capital stock)

Earnings per share ratio is calculated by dividing company’s net profit after tax to the
number of shares. The high ratio of earnings per share causes an increase in dividends per
share and thus increases the market prices of stocks (Okka, 2009: 112). Earnings per share
can provide different returns in different markets considering the microeconomic factors such
as price/earnings ratio, market value/book value ratio and enterprise size and the
macroeconomic factors including market liquidity, market stability and inflation (Oloidi and
Adeyeye, 2014: 498). The ratio of earnings per share is based on the distribution of the
company's net profit among its shareholders in proportion to their owning. In countries where
the stock market is developed, investors give great importance on this ratio and prefer to
invest in companies that distribute high amounts of dividends (Berk, 2003: 49).

Earnings Per Share (EPS) = Net Profit/Number of Stocks

Dividend Yield Ratio is one of the most important financial ratios and it measures
dividend payout of the current earnings per share (Gibson, 2009: 340). For investors who
invest in stocks, dividend yield ratio is very important in terms of maintaining the company's
financial performance and the market price of the stock (Gill et al., 2010: 8). Dividend Yield
Ratio is calculated by dividing the ratio of earnings per share to the market price of the share.
Dividend yield ratio is a financial ratio that measures the amount of cash dividends paid
according to the market price per share of the shareholders. It is very important in terms of
increasing the current income of investors and establishing a sustainable source of income
(Auxilia and Krithika, 2018: 67). The companies have the right to not distribute some or all of
the profits according to their dividend policies of their profits. Companies generally use their
undistributed profits for capital increases or new investments.

Dividend Yield Ratio (DYR) = Earnings Per Share/Market Price of Stocks

Dividend Payout Ratio is calculated by dividing the total dividend amount by net
profit and it generally refers to the percentage of net profit paid to shareholders (Sead, 2014
44). 1t is very important for the publicly trading companies to determine the policy and time
of dividend payout. Factors including changing economic conditions, growth rate of the
companies and their future values affect the dividend payout policies of companies (Jiang and
Pistorius, 2012: 450). Companies can pay the dividends of the shareholders in cash or in
stock. When companies carry out dividend payout, this can be considered successful by the
investor’s perspective (Fu, 2019: 1). However, dividend payout ratios are generally low, as
companies with high growth potential re-invest a large part of their profits. Companies with
low growth potential can have high dividend payout ratios as they can distribute a large
portion of the profits to the shareholders (Dag, 2007: 88).

Dividend Payout ratio (DPR) = Total Dividend/Net Profit for the Period
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3. LITERATURE STUDY

MCDM methods are a multi-criteria analysis method that evaluates alternatives by
reducing the effect of different dimensions to a single dimension, taking numerous criteria
and alternatives into account. As summarized below, many researchers, at home and abroad,
conducted MCDM analysis using different methods, countries and sectors and interpreted the
results.

Voulgaris et al. (2000) intended to develop evaluation methods to predict the
performance of 143 SMEs in the Greek industry between 1988-1996 by using the financial
ratio analysis and UTilities Additives DIScriminantes (UTADIS) method among the MCDM
methods. As a result of the study; they determined the performances of SMEs by means of
cluster analysis of three pre-defined homogeneous groups: strong, medium and weak.

Baourakis et al. (2002) listed companies according to their financial performances by
taking into consideration the strengths and weaknesses of 10 agricultural cooperatives
operating in the field of agricultural food production and marketing in Greece covering the
years between 1993 and 1998 by using the Preference Ranking Method for Enrichment
Evaluation (PROMETHEE) among the MCDM methods.

Yurdakul and I¢ (2003) analyzed the financial performances of five large-scale
publicly traded automotive companies between 1998 and 2001 by the Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS). By converting the general performance
of the companies into a single score with the TOPSIS method, they tested the success of the
method by comparing the performance scores of each year to the value of the stocks of that
year. As a result of the analysis, it was concluded that the results of the TOPSIS method and
the stock values were compatible with each other and the method was successful taking
certain conditions into account.

Kayalidere and Kargin (2004) evaluated the activities of publicly traded businesses in
textile and cement sectors with Data Envelopment Analysis (DEA). Using the data of 2002,
they carried out 4 different analyzes including 15 cement plants and 27 textile companies. It
was concluded upon the analysis that 3 companies were effective in the analysis I, 4
companies were effective in the analysis 11, 5 companies were effective in the analysis 111 and
5 companies were effective in the analysis IV.

Kalogeras et al. (2005) aimed to evaluate the financial performance of the companies
of Greece operating in the sectors of agriculture and food between 1993-1998 by using their
financial ratios with PROMETHEE, one of the MCDM methods. The financial performances
of the companies were evaluated per years by applying 7 different weight combinations to the
data.

Eleren and Karakul (2008) intended to carry out a performance evaluation of the
Turkish economy covering a period of 21 between 1986 to 2006. They attempted to determine
the years with the best performance in economy according to the success score of each year
by using 7 different macro variables with the TOPSIS method, one of the MCDM methods.
According to the success scores calculated as a result of the analysis, the best year was 1986,
followed by 1990, 1987 and 1993, respectively.
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Biilbiil and Kose (2011) calculated the financial ratios selected to be the financial
performance indicator of 19 businesses operating in Food, Beverage and Tobacco Industry
between 2005-2008. The financial performances of the companies were calculated separately
for the years 2005, 2006, 2007 and 2008 by using TOPSIS and Elimination and Choice
Expressing Reality (ELECTRE) methods among the MCDM methods and the companies
were listed according to their performance for each year.

Hemmati et al. (2013) used DEA and TOPSIS techniques to measure the relative
performance of 16 private and state banks operating in Iran. They used the Entropy method to
determine the weight of the criteria used in the study. As a result of the study, it was
determined that 9 out of the 16 banks were effective, the relative performance ratio for private
banks was 82% and 75% for state banks.

Rezaie et al. (2014) used fuzzy Analytic Hierarchy Process (AHP) and Vise
Kriterijumska Optimizacija | Kompromisno Resenje (VIKOR) analysis to evaluate the
performances of 27 cement companies traded on the Tehran Stock market between 2008 and
2009. The study was conducted using financial ratios and financial performance was
calculated separately for 2008 and 2009. They applied the fuzzy AHP method in order to
determine the weights of the 13 criteria used in the stud and they ranked the companies by
their performance through the VIKOR analysis to carry out financial performance evaluation.

Shaverdi et al. (2016) aimed to perform financial performance analysis of 7
petrochemical companies traded on Tehran Stock market. They used fuzzy AHP and fuzzy
TOPSIS analysis among the MCDM methods for performance evaluation using the financial
ratios of the companies for the period of 2003-2013. Fuzzy AHP analysis was used to
determine the weight of the criteria and fuzzy TOPSIS analysis was used to determine the
success rank of the financial performances. As a result of the study; it was determined that the
results of the analysis conform to the averages of the sector which the companies belong to.

Ceyhan and Demirci (2017) aimed to evaluate the financial performance of 6 financial
leasing companies operating in the financial leasing sector of Borsa Istanbul in 2015 by using
their financial ratios. MULTIMOORA method, one of the MCDM techniques, was used in the
study. As a result of the study, the performance results of the companies are listed by using
the reference point approach and full product form methods.

Sharma (2018) evaluated the financial performance of 7 companies traded in the
banking sector in the National Stock market (NSE) between 2014 and 2017. AHP analysis
was used to calculate the weights of the criteria used in the study. PROMETHEE and TOPSIS
methods among the MCDM methods were used to evaluate the financial performance of
companies and to determine the company with the best financial performance for a period of
four years. The results of the methods used in the study were compared with the Spearman
Rank Correlation Coefficient.

4. RESEARCH SAMPLE

In the study, publicly held holdings and investment companies registered to Borsa
Istanbul were examined. The data of 43 companies operating as a publicly held holding and
investment company were acquired through the Finnet program. Data set consists of the
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annual data of 18 years between 2000 and 2017. The stock-performance indicators of 43 firms
used as sample were examined. Stock-performance indicators are price-to-profit ratio,
Dividend Payout ratio, Dividend Yield Ratio, share of profit per share and market value/book
value, price earnings ratio, dividend payout ratio, dividend yield ratio, earnings per share and
market to book value ratio.

5. METHOD OF THE STUDY

Three MCDM techniques were used in this study. The first technique, Entropy
technique, was used to calculate the weights of the variables used in the study.

5.1. The Entropy Method

The first method used in the study is the Entropy method. Entropy is a measure of
uncertainty and it was used for the first time by Rudolph Clausius in 1865. The method was
transformed into its current use by Wang and Lee in 2009 and it includes 5 steps (Wang and
Lee, 2009: 8982):

1st Step:
X11 X12 . Xin
X: X2'1 XZ'Z e XZn] (1)
Xmi1 X;112 Xmn
2nd Step:
Pij = _—; Vj (2)
XL ay
3rd Step:
Ej=—kZ[Pijl”Pij]iVj 3
i=1
4th Step:
5th Step:
d
W, = Y )
X1 g
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The total weight equalling to 1 should be checked to confirm and determine the
correctness of the entropy method. If this cannot be met, steps need to be checked and
performed again.

5.2. The ARAS Method

The ARAS method, the second one, was used to rank the holding and investment
companies according to their stock market performances.

The ARAS method was introduced to the literature by Zavadskas & Turskis (2010).
The most important difference of this method compared to the other MCDM techniques is
that it compares optimal data to alternative data and that optimal data is included in the
analysis as a different alternative.

The ARAS method consists of 4 steps (Zavadskas et al., 2010: 128):

1% Step:
X01 X02 =+ Xon
X = |:X151 XlEZ Xlsnl (6)
Xm1  Xm2  Xmn
2" Step:
Xij
Xj =——— (7
2i%o Xij
1/ %5
Xj = (8)
X1/ Xij

The formula number 7 is a calculation based on the benefit of the variable while
formula number 8 indicates the calculation based on cost. The only difference between them
is that the cost data is calculated as 1/cost before taking the share of the cost data within the
total.

3" Step:

iwj =1 (o)
i=1

According to the level of significance:

X = fi'i“ri I:].U)
New matrix is created by the formula no 10.

4™ Step:
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5= ) % (11)

i=L

It is done by the above formula. It is necessary to determine the benefit levels of the
alternatives by using this formula. Benefit levels are found with the following formula: Ki=Si/
So.

The calculated Ki values show the effectiveness of the benefit function of the
alternatives. It shows the Ki values from big to small and the alternatives from good to bad.

5.3. The WASPAS Method

The WASPAS method was one of the MCDM techniques developed by Zavadskas et
al. in 2012. The word WASPAS is the abbreviation of “weighted aggregated sum product
assessment”. The WASPAS method consists of the combination of the WSM model
(Weighted sum model) and WPM model (Weighted product model). The WASPAS method is
a technique that uses the weights and performance values of criteria, provides a ranking of
alternatives and aims to reach high consistency in estimation (Lashgari et al., 2014: 738-740).

The WASPAS method consists of 5 steps (Zavadskas et al., 2012: 3; Chakraborty and
Zavadskas, 2014: 2-3):

1st Step: A decision matrix has to be created from the data set that is used. The
decision matrix is shown in the formula no 12.

Hyq Hyg Hin
Xﬂ- Xﬂﬂ an Kﬂ .

X =" H (12)
Em1 Emz " Emn

2nd Step: It includes the standardization of the data in the decision matrix. This is
shown by the Formula 13 and 14.
X

X =— i=12..,mvej=12 ....,n 13
B max;; (X;; ) : )

X =—3——  §i=12.,mvej=12 ..,n (14)

mingj | X |

The Formula 13 is used in the standardization of the income resources with positive
quality including profitability and earning while the Formula 14 is used in the standardization
of the resources that are an expense such as cost.

3rd Step: WSM (weighted sum model), which is in the combination of the WASPAS
method, is calculated. This model is calculated by the formula 15.
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Q" ) myw; (15)
2

The weighted sum model is found by multiplying and adding the standardized data in
formula 15 by the calculated weight of every variable.

4th Step: WPM (Weighted product model) is calculated. This model is calculated by
using the formula no 16.

n

Q=] [x (16)

=1

The data standardized in the Formula 16 are used and powers of every variable as
much as their own weight are taken and added to find the weighted production model.

5th Step: The WSM and WPM models calculated in the Formulas 15 and 16 were
multiplied and added with the lambda ()) values as shown in the Formula 17.

(1) L2y

Q; =1Q,” +(1-qQ, (17)

The WASPAS score of the alternatives in the Formula no 17 was found to determine
which alternative is superior. The lambda value used when conducting this finding varies
between 0 and 1 depending on the choice of the decision maker. However, it is preferred to be
used as 0,5 to make sure the balance is not disrupted by adding more weight to one side.

6. FINDINGS

The first method used in the study is the Entropy method. The levels of significance of
the ratios used in the study were determined by the Entropy method. The Entropy scores are
shown in Table 1.

Table 1. The Entropy Scores Between the Years 2000 and 2018

Years/Ratios | PER | MVBV EPS DYR DPR
2000 0,191 0,175 0,159 0,247 0,228
2001 0,200 0,171 0,168 0,233 0,228
2002 0,180 0,164 0,181 0,247 0,228
2003 0,212 0,221 0,182 0,188 0,197
2004 0,197 0,175 0,207 0,200 0,222
2005 0,192 0,177 0,195 0,217 0,219
2006 0,196 0,174 0,192 0,226 0,212
2007 0,195 0,182 0,195 0,216 0,212
2008 0,215 0,185 0,137 0,244 | 0,219
2009 0,243 0,170 0,173 0,211 0,203
2010 0,187 0,259 0,168 0,192 0,194
2011 0,208 0,180 0,178 0,208 0,226
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2012 0,178 0,276 0,167 0,194 | 0,185
2013 0,192 0,156 0,230 0,244 | 0,179
2014 0,175 0,169 0,221 0,244 | 0,191
2015 0,181 0,147 0,233 0,231 | 0,209
2016 0,188 0,184 0,235 0,195 | 0,198
2017 0,189 0,208 0,207 0,194 | 0,201

Table 1 includes the Entropy scores of the stock market performance ratios according
to which:

> In 2000, the most important ratio among the stock market indicators was the dividend
payout ratio with 24% and the least important ratio was the earnings per share ratio with 15%.

> In 2001, the most important ratio among the stock market indicators was the dividend
payout ratio with 23% and the least important ratio was the earnings per share ratio with 16%.

> In 2002, the most important ratio among the stock market indicators was the dividend
payout ratio with 24% and the least important ratio was the market value to book value ratio with
16%.

> In 2003, the most important ratio among the stock market indicators was the market
value to book value ratio with 22% and the least important ratio was the earnings per share ratio with
18,2%.

> In 2004, the most important ratio among the stock market indicators was the dividend
yield ratio with 27% and the least important ratio was the market value to book value ratio with 17%.
> In 2005, the most important ratio among the stock market indicators was the dividend

yield ratio with 21,8% and the least important ratio was the market value to book value ratio with
17%.

> In 2006, the most important ratio among the stock market indicators was the dividend
payout ratio with 22% and the least important ratio was the market value to book value ratio with
17%.

> In 2007, the most important ratio among the stock market indicators was the dividend
payout ratio with 21,5% and the least important ratio was the market value to book value ratio with
18%.

> In 2008, the most important ratio among the stock market indicators was the dividend
payout ratio with 24% and the least important ratio was the earnings per share ratio with 13%.
> In 2009, the most important ratio among the stock market indicators was the

price/earnings ratio with 24% and the least important ratio was the market value to book value ratio
with 16%.

> In 2010, the most important ratio among the stock market indicators was the market
value to book value ratio with 25% and the least important ratio was the earnings per share ratio with
16%.

> In 2011, the most important ratio among the stock market indicators was the dividend
yield ratio with 22% and the least important ratio was the earnings per share ratio with 17,7%.
> In 2012, the most important ratio among the stock market indicators was the market

value to book value ratio with 27% and the least important ratio was the earnings per share ratio with
16%.

> In 2013, the most important ratio among the stock market indicators was the dividend
payout ratio with 24% and the least important ratio was the market value to book value ratio with
15%.

> In 2014, the most important ratio among the stock market indicators was the dividend
payout ratio with 24% and the least important ratio was the market value to book value ratio with
16%.
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> In 2015, the most important ratio among the stock market indicators was the earnings
per share ratio with 23,2% and the least important ratio was the market value to book value ratio with
14%.

> In 2016, the most important ratio among the stock market indicators was the earnings
per share ratio with 23% and the least important ratio was the market value to book value ratio with
18,4%.

> In 2017, the most important ratio among the stock market indicators was the market
value to book value ratio with 20,7% and the least important ratio was the price/earnings ratio with
18%.

Tables 2 and 3 show the results of the ARAS method which is the 2nd method used by
the help of the Entropy scores.

Table 2. ARAS Scores of the Holding and Investment Companies
(between 2000 and 2008)
Companies / Years | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Alarko Holding 0,152 |0,192 |0,437 |0,064 |-0,341 |0,298 |0,042 |0,111 |-0,003

Anadolu Grubu
Holding

Art1 Yatinm Holding | 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,003 [0,028 |0,042
Atlantis Yatirim

0,152 (0,283 |0,089 |0,206 |0,365 |0,362 |0,249 |0,255 |-0,066

-0,072 {0,095 |-0,055 |0,139 |0,238 |0,072 |0,003 |0,200 |0,113

Holding

ﬁ:;lrgﬁi; Yatm 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
Bera Holding 0,000 {0,000 {0,000 {0,000 {0,000 |0,000 |0,000 |0,000 |-0,037
Borusan Yat. Paz. 0,094 (0,050 {0,082 0,050 |0,153 |0,172 |0,065 |0,143 |0,060
5‘;{”” Perakende 14 449 |.0784 |0,125 {0,007 |0,123 |0,050 |0,009 |0,141 |0,020

Cosmos Yat. Holding |-0,164 | 0,540 |0,050 |0,007 |0,016 |0,148 |0,127 |0,339 |-0,531
Dagi Yatirnm Holding |0,573 {0,392 |1,913 |0,322 |0,601 |0,589 |0,036 |0,403 |-0,062
Denge Holding 0,000 (0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
Dogan Holding 0,057 |0,009 |0,056 |0,014 |0,045 |0,182 |0,084 |0,149 |-1,116
Eczacibas1 Yatirim 0,052 (0,075 |0,112 |0,137 |0,095 |0,104 |0,055 |0,142 |0,209

Egeli&Co Enerji 0,027 0,073 |-0037 |0,025 0,069 0077 |0621 0372 |-0,199
Yatirim

E%‘I’(ljli‘f]f‘wamm -0,029 | 0,072 0,084 0006 [0014 0066 |0147 |0143 |-0,051

Euro Yatirim Holding | 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,002 |0,013

ngéli‘nga““m -0,068 |0,108 |-0,014 |0,009 |0,082 |0,180 |0,100 |0,249 |-0,130
Global Yat. Holding | 0,048 |-0,002 [0,016 |-0,002 |0,014 |0,080 |0,027 |0,082 |0,040
GSD Holding 0186 |0058 |0090 |0532 |0070 |0085 |0029 [0057 |-0,005
Giiler Yat. Holding | 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,142 |0,045 |0,009
Ilj;kllarEne”‘Yapl 0,154 |-0,068 |0,037 |-0,001 |0,010 |0,034 |0,008 |0028 |0,027
ihlas Holding 0,039 |-0,164 |-0,021 |0,007 |0,054 |0,104 0,002 [0,022 0,030
ihlas Yaym Holding |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |-0,001 [-0,015
isbir Holding 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000 0,000 |0,000
ittifak Holding 0,000 |0000 |0000 |0000 [0000 |0000 [0,128 0,169 |-0,072
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Kapital Yat. Holding |0,000 |0,000 |0,000 |0,000 |0,000 |0,375 |0,057 |0,523 |0,015
Kervansaray Yat.

0,041 (0,121 |0,127 |-0,007 |0,143 |0,123 |0,078 |0,275 |0,264

Holding

Kog Holding 0,167 |0,157 [0,298 [0,049 (0,131 [0,099 [0,049 |0,195 |-0,126
%g{;ﬁ;“ﬂm 0,000 | 0,000 {0,000 |0,000 {0,000 |0,351 |-0,261 |0,273 |1,124
Mazhar Zorlu Holding | 0,021 |0,021 [-0,010 |0,002 |-0,055 |-0,093 |-0,046 |-0,016 |0,197
Metro Holding 0,071 |0,175 [-0,027 [0,006 [0,031 |0,192 |0,093 |0,237 |0,015
Q("a'\t"c San.and Tic. |4 500 0000 0,000 |0,000 |0,000 |0,000 |0,000 0,000 |0001
Net Holding 0,020 |0,027 |-0,010 |0,005 |0,114 |0,076 |0,087 |0,124 |0,015
Ostim Endiistriyel Yat | 0,000 |0,000 |0,000 [0,000 |0,000 [0,004 |0,005 [0,009 |-0,009
Polisan Holding 0,000 |0,000 {0,000 (0,000 (0,000 |0,000 |0,000 |0,000 |0,000
Ral Yatiim Holding | -0,105 | 0,054 |0,082 [0,006 |-0,028 [-0,092 |-0,057 [0,115 |-0,004
Sabanct Holding 0,077 10,079 [0,108 [0,047 [0,115 |0,144 |0,085 |0,178 |-0,101
Salix Yatirim Holding {0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,010 |0,125 |0,026
Tekfen Holding 0,000 |0,000 {0,000 {0,000 {0,011 [0,023 [0,037 |0,141 |-0,019
Ufuk Yatim 0,000 |0,000 |[0,000 |0,000 |[0,000 |0,000 0,157 |0,141 |-0,160
Umpas Holding 0,000 |0,000 {0,000 {0,000 (0,000 |0,000 |0,000 |0,000 |0,046
Verusa Holding 0,000 |0,000 {0,000 (0,000 (0,000 |0,000 |0,000 |0,000 |0,000

Yesil Yatirrm Holding | 0,000 |0,000 |0,000 |0,000 |0,013 |0,075 |-0,001 |0,061 |0,032

Table 3. ARAS Scores of the Holding and Investment Companies

(between 2009 and 2017)
Companies / Years 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Alarko Holding 0,047 |0,053 |1,311 |0,049 |0,037 | 0,038 |0,019 |-0,018 | 0,086

Anadolu Grubu Holding {0,134 (0,176 |1,758 |0,418 |0,050 |0,007 |-0,003 |-1,168 | 0,045
Art1 Yatirim Holding 0,031 |-0,022 /0,965 |-0,041 |0,036 | 0,006 |0,002 |-0,323 |-0,003
Atlantis Yatirrm Holding | 0,131 |0,013 |4,739 (0,002 |0,016 |0,001 | 0,007 |-0,089 |0,062
Avrupa Yatirim Holding |-0,010 | 0,003 |3,736 |0,063 |0,087 |0,020 {0,075 |-0,273 | 0,151
Bera Holding 0,012 |0,046 |2,417 {0,138 |0,030 | 0,001 |0,089 |-0,010 |0,054
Borusan Yat. Paz. 0,059 |0,108 |1,828 |0,165 |0,066 | 0,058 |0,086 |0,283 |0,098
Boyner Perakende Yat. |0,059 |0,266 |1,294 |2,352 |0,106 | 0,035 {0,041 |-4,231 |0,274
Cosmos Yat. Holding 0,162 {0,233 |1,559 |0,500 |0,013 |0,092 |-0,097 |-0,002 |-0,010
Dagi Yatirim Holding 0,175 |0,522 |5,304 |0,300 |0,011 |0,015 |0,010 |-0,021 | 0,002

Denge Holding 0,000 |0,009 |1,798 | 0,019 |0,014 |0,014 |0.016 |0349 |0.023
Dogan Holding 20,002 | 0,210 | 1,288 |0,017 |0,006 | 0,002 |0.006 |-0,050 | 0,001
Eczacibas1 Yatirim 0,076 |0,096 |3,988 |0,113 |0,025 {0,033 {0,448 |0,055 |0,140
Egeli&Co Enerji Yatm | 0,220 | 0,567 |5,555 | 0,408 | 0,017 | 0,013 | 0,008 |-0,172 | 0,007
%‘I’gi‘f]‘;”a““m 0,064 |-0019 | 1461 |0171 |0,120 |0,073 |-0,001 |-0,198 |0,033

Euro Yatirim Holding 0,001 |0,013 |4,614 |-0,030 |0,016 | 0,010 | 0,000 |-0,008 |0,002
Gedik Yatirim Holding {0,115 |0,010 (1,220 |0,077 {0,058 | 0,035 |0,025 |-0,007 |0,013
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Global Yat. Holding 0,028 |0,072 |1,486 |0,088 |0,070 | 0,039 |0,011 |-0,353 |-0,002
GSD Holding 0,020 |0,017 |1,373 |0,014 |0,011 | 0,607 |0,207 |-0,572 |0,322
Giiler Yat. Holding 0,027 |0,161 |4,398 |-0,016 |0,009 | 0,009 |0,013 |0,087 |0,002
Isiklar Enerji Yap1 Hol. | 0,045 |-0,071 0,621 |0,031 |0,022 |0,019 |0,002 |-0,113 | 0,007
Ihlas Holding 0,014 |0,015 |4,914 |-0,022 |0,006 | 0,002 |0,004 |0,018 |0,009
fhlas Yaym Holding 0,004 |0,318 |1,069 |-0,017 |0,006 | 0,005 |0,003 |-0,033 |0,002
Isbir Holding 0,000 |0,111 |2,842 |-0,309 |0,526 |0,315 |0,365 |-7,418 |0,121
Ittifak Holding 0,689 |0,094 |5,350 |-0,032 |1,317 {0,013 |0,014 |0,221 |0,017

Kapital Yat. Holding 0,016 |-0,035 |6,151 |0,029 |0,018 |0,013 {0,036 |-0,213 | 0,086

Kervansaray Yat.
Holding

Kog¢ Holding 0,100 (0,173 |1,336 |0,118 |0,050 |0,041 [0,069 |0,813 |0,070
Marka Yatirnm Holding | 0,197 |-0,018 |3,285 |-0,034 |0,061 |0,020 |0,009 |0,079 |0,000
Mazhar Zorlu Holding 0,028 (0,000 |3,795 |-0,009 |0,003 |0,014 [0,008 |0,489 |0,017

0,100 (2,231 |0,000 |-0,013 |0,009 |0,006 |0,004 |-0,127 |0,001

Metro Holding 0,045 (0,077 |0,000 |-0,008 |0,006 0,006 |0,000 |0,000 |0,006
MMC San. and Tic. Yat. |-0,001 | 0,003 |2,200 |-0,075 |0,419 |0,019 |0,010 |-0,335 |0,003
Net Holding 0,020 (0,013 |0,000 |0,160 |0,121 |0,106 0,039 |-0,018 | 0,008
Ostim Endiistriyel Yat 0,006 |0,005 |5,628 |0,021 |0,008 {0,019 |0,016 |0,112 |-0,001
Polisan Holding 0,004 (0,008 |2,407 |0,037 |0,044 |0,033 {0,091 |0,534 |0,064
Ral Yatirim Holding -0,093 0,053 |4,954 |-0,071 |0,050 0,044 |-0,031 {0,351 |0,020
Sabanci Holding 0,113 (0,168 |3,953 |0,129 |0,042 |0,036 [0,053 |1,157 |0,073
Salix Yatirim Holding 0,032 (0,109 |0,000 |0,049 |0,030 |0,022 |0,042 |-0,296 | 0,020
Tekfen Holding 0,067 |0,115 |1,250 |0,128 |0,196 | 0,051 {0,079 |0,171 |0,102
Ufuk Yatirim 0,015 (0,024 1,199 |0,013 |0,012 |0,012 |0,017 |0,043 |-0,002
Umpas Holding 0,012 (0,014 |-0,003 |-0,002 |0,000 |0,001 [0,009 |-0,051 |0,150
Verusa Holding 0,000 |-0,001 |0,000 |0,113 |0,054 |0,061 [0,133 |0,030 |0,105

Yesil Yatirnrm Holding 0,026 |-0,013 {1,294 |-0,041 |0,018 {0,004 {0,038 |2,522 |0,254

Tables 2 and 3 determine the stock market performances of holding and investment
companies with the ARAS method according to which:

> In 2000, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Cosmos Yatirim Holding.

> In 2001, the company with the best performance in stock market was Cosmos Yatirim
Holding, while the company with the lowest performance was Boyner Perakende Yatirim business.

> In 2002, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Atlantis Yatirim Holding.

> In 2003, the company with the best performance in stock market was GSD Holding,
while the company with the lowest performance was Kervansaray Yatirim Holding.

> In 2004, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Alarko Holding.

> In 2005, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2006, the company with the best performance in stock market was Egeli & Co
Enerji Yatirim, while the company with the lowest performance was Marka Yatirim Holding.
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> In 2007, the company with the best performance in stock market was Kapital Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2008, the company with the best performance in stock market was Marka Yatirim
Holding, while the company with the lowest performance was Dogan Holding.

> In 2009, the company with the best performance in stock market was Ittifak Holding,
while the company with the lowest performance was Ral Yatirim Holding.

> In 2010, the company with the best performance in stock market was Kervansaray
Yatinm Holding, while the company with the lowest performance was Isiklar Enerji Yap1 Holding.

> In 2011, the company with the best performance in stock market was Kapital Yatirim
Holding, while the company with the lowest performance was Umpas Holding.

> In 2012, the company with the best performance in stock market was Boyner
Perakende Yatirim, while the company with the lowest performance was Isbir Holding.

> In 2013, the company with the best performance in stock market was Ittifak Holding,
while the company with the lowest performance was Umpas Holding.

> In 2014, the company with the best performance in stock market was GSD Holding,
while the company with the lowest performance was Umpas Holding.

> In 2015, the company with the best performance in stock market was Eczacibasi
Yatirim, while the company with the lowest performance was Cosmos Yatirim Holding.

> In 2016, the company with the best performance in stock market was Yesil Yatirim
Holding, while the company with the lowest performance was Isbir Holding.

> In 2017, the company with the best performance in stock market was GSD Holding,
while the company with the lowest performance was Cosmos Yatirim Holding.

The WASPAS method is the second ranking technique after the ARAS method. It is
essential to determine the relation, approximity and reliability of the results of the ARAS
method and the WASPAS method. Tables 4 and 5 show the WASPAS scores.

Table 4. WASPAS Scores (between 2000 and 2008)

Companies / Years 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Alarko Holding 1,376 (1,686 {1,819 |1,430 |0,547 |1,822 |1,353 |1,580 |[1,581
Anadolu Grubu Holding | 1,709 |1,657 |2,181 |1,555 ({1,980 |2,049 |1,788 |1,974 |1,843
Art1 Yatirrm Holding 0,000 |0,000 |0,000 |0,000 |0,000 0,000 |0,374 (0,425 |0,466
Atlantis Yatirrm Holding | 0,568 |0,854 |0,314 |0,776 | 1,157 |0,747 |0,346 |1,141 |0,844
Avrupa Yatirim Holding | 0,000 |0,000 | 0,000 |0,000 | 0,000 |0,000 |0,000 |0,000 {0,000
Bera Holding 0,000 |0,000 |0,000 |0,000 |0,000 [0,000 |0,000 [0,000 |0,423
Borusan Yat. Paz. 1,179 (1,048 {1,083 |1,312 |1,771 |1,881 |1,540 |1,783 |1,770
Boyner Perakende Yat. |1,967 |0,138 | 1,147 |0,563 {1,091 (1,014 (0,377 |1,251 |0,364
Cosmos Yat. Holding 0,805 |1,324 |0,700 |0,353 | 0,405 |1,169 |1,117 |1,298 |0,808
Dagi Yatirim Holding 2,101 |1,864 |-0,508 |1,820 | 2,250 |[2,385 {0,992 (2,140 |0,834

Denge Holding 0,000 |0,000 | 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
Dogan Holding 1,107 |0,396 |1,034 |0,609 |1,021 |1,889 |1,563 |1,795 |1,239
Eczacibas1 Yatirim 1,083 |1,046 {1,761 |1,516 |1,610 1,660 |1,460 |1,589 |1,842
Egeli&Co Enerji Yatiim | 0,953 |0,934 [0,312 [0,621 1,026 |1,080 [2,150 |2,050 |0,885
E'%Tgi‘f]‘;o Yatirim 0,300 |0,576 | 0,830 |0,304 |0,411 |0,828 |1,470 |1,451 |0,693

Euro Yatirim Holding 0,000 (0,000 {0,000 |0,000 |0,000 |0,000 |0,000 |0,215 |-0,005
Gedik Yatirim Holding | 0,554 |0,582 |0,393 |0,285 {0,913 |1,211 |1,052 |1,228 |0,793
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Global Yat. Holding 1,078 |0,428 0,382 [0,158 [0,406 |1,122 0,943 [1,103 |0,304
GSD Holding 1,263 10,997 |0,971 |1,310 [1,468 |1,566 |1,297 |1,040 |1,025
Giiler Yat. Holding 0,000 |0,000 [0,000 |0,000 |0,000 |0,000 |1,202 [0,977 [0,351
Isiklar Enerji Yapi Hol. | 1,152 | 0,400 0,949 |0,136 | 0,365 |0,483 |0,448 |0,435 | 0,380
ihlas Holding 1,048 0,303 |0,369 |0,560 1,406 |1,521 |0,541 |0,392 |0,296
ihlas Yaymn Holding 0,000 [0,000 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,366
isbir Holding 0,000 |0,000 [0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
ittifak Holding 0,000 [0,000 0,000 |0,000 |0,000 |0,000 |0516 |0,5598 |0476
Kapital Yat. Holding 0,000 |0,000 |0,000 |0,000 |0,000 |2,122 |0873 |2,174 |0363
ﬁg:g?ggaray\(at' 0991 |1,287 1,191 0,153 [1,225 [1.225 [1,165 [1,412 |0,491
Kog Holding 1,755 |1,389 |1,496 |1,319 | 1,760 |1,203 |1,057 |1,304 |1,226
Marka Yatirim Holding | 0,000 | 0,000 |0,000 [0,000 |0,063 |2,072 |0,760 |1,925 |2,234
Mazhar Zorlu Holding | 0,929 | 0,884 |0,350 |0,173 |-0,031 |-0,062 |-0,027 |-0,012 |-0,085
Metro Holding 1,166 |1,161 |0,326 |0,550 |0,934 |1,220 |1,116 |1,305 |0,417
MMC San. and Tic. Yat. | 0,000 |0,000 |0,000 |0,000 |0,000 [0,000 0,000 |0,000 |0,000
Net Holding 0,919 |0,895 (0,302 [0512 [1,157 |0588 |1,123 |1,186 |0,362
Ostim Endiistriyel Yat | 0,000 |0,000 |0,000 |0,000 0,000 [0,221 [0,250 |0,290 |0,337
Polisan Holding 0,000 |0,000 [0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
Ral Yatirim Holding -0,063 | 0,244 0,295 |0,166 |0,004 |-0,020 |0,003 |0,089 |0,368
Sabanci Holding 1,499 1,486 |1,821 |1,313 [1,694 |1,810 |1,625 |1,826 |1,757
Salix Yatim Holding | 0,000 |0,000 | 0,000 |0,000 |0,000 |0,000 [0,375 |1,068 [0,335
Tekfen Holding 0,000 |0,000 |0,000 |0,000 |0262 |0322 |0572 |1,725 |1.248
Ufuk Yatim 0,000 |0,000 [0,000 [0,000 [0,000 |0,000 [1,371 |1,272 1,253
Umpas Holding 0,000 |0,000 0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |-0,019
Verusa Holding 0,000 |0,000 [0,000 |0,000 |0,000 |0,000 |0,000 |0,000 |0,000
Yesil Yatrim Holding | 0,000 | 0,000 | 0,000 |0,162 [0,412 [1,111 |0,364 |1,011 |0,339

Table 5. WASPAS Scores (between 2009 and 2017)

CO”;'ZZ:‘S'GS/ 2000 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Alarko Holding | 1,381 |1562 |1579 |1,607 |1,383 |1,291 |0,783 |1,803 |1,502
ﬁgf‘;‘ag‘ Grubu |1 670 |1842 [1000 |1714 [1302 |0613 |0573 |0515 |1,057
ﬁgtlldﬁa;“m 0429 |0389 |0369 |0466 |0801 |0685 0414 |0211 |0,179
ﬁgﬁ;}ﬂ;Yatmm 1,002 |0,553 |0,334 |0,782 |0,382 |0,315 |0,360 |0,311 |0,667
ﬁgfgﬁ%‘{amm 0,009 |0,255 |0,256 |[1,212 |0,858 |0,415 [1,092 |0,279 |0,893
Bera Holding 0362 |0439 |0398 |1,236 |0740 |0262 |1,032 |0201 |0,799
Borusan Yat. Paz. |1,492 |1,736 |1960 |1,834 |1,717 |1432 |1621 |1,758 |1,579
\B(g%’”er Perakende | g g6 15031 |2201 |-4732 | 1,005 |0552 |0560 |0417 |0,600
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ﬁgfgi'g;Yat' 1048 |1,144 [0640 |1427 |0,368 |0,883 |-0,086 |-0,014 |0,294
azlgéizgtmm 1,802 |2,093 |0728 |1,983 |0358 |0,791 |0,374 [0,800 |0,187

Denge Holding 0,000 |0,319 |0,329 |1,121 0,694 (0,785 |0,830 |0,801 |0,744
Dogan Holding 0,766 |1,771 0,286 |0,921 |0,323 |0,292 |[0,350 |0,241 0,182
Eczacibasi Yatirnm | 1,429 |[1,597 |1,866 |1,663 |1,765 |1,251 |2,093 (2,015 |1,612
Egeli&Co Enerji
Yatinnm
Egeli&Co Yatirim
Holding

Euro Yatirrm
Holding

Gedik Yatirim
Holding
Global Yat.
Holding

GSD Holding 0,822 0,882 10,897 |0,815 |0,641 |2,147 1,645 |1,844 |1,762

Giiler Yat. Holding | 0,860 |1,001 |0,370 [0,292 |0,628 |0,724 |0,807 |0,749 0,182

1,882 (2,106 |0,750 |2,117 |0,385 |0,394 |0,373 |0,224 |0,565

1,163 (0,380 |0,357 1,571 |1,455 |1,009 |0,370 |0,303 0,332

0,243 |1,042 |1,140 (0401 |0,383 (0,703 |0,353 |0,737 |0,179

0,983 |0590 |1,116 (1,089 |0,697 |0,733 |0,752 |0,612 |0,493

0,839 (0,947 |0,304 |[1,548 |1596 (0,703 |0,687 |0,566 |0,462

pular Enett Yapt 1o 468 0626 0316 (0832 0624 (0713 [0304 0210 |0237
ihlas Holding 0,755 |0,997 |0333 |0382 |0327 |0272 0330 |0,675 |0,589
Eé?;izgym 0286 |1272 |0995 [0,356 |0,322 [0,660 |0,320 |0211 |[0,177
isbir Holding 0,000 |0544 |0502 |0579 |1,584 [1,205 |1,645 |0,146 |1,543
ittifak Holding ~ |2,144 |1,616 |1,993 |0,643 |-2,565 |0,754 |0,806 |0,784 |0,671
ﬁﬁ?&tﬂg\m 0,388 |0,430 (0403 |0980 |0,696 [0,733 |0,866 |1,569 |1,436
ﬁgj‘é?r?garay Yot o572 |-4483 |1,361 |0486 |0348 |0328 |0332 |0,243 |0,166
Kog Holding 1631 |1,893 |1,836 |1746 |1,495 |1,338 |1560 |1744 |1472
%g{;ﬁ;wnm 1,753 0,377 |1,639 (0,706 |0,800 (0,416 |0,388 [0,789 |0,172
L"gﬁ;ﬁ;zo”u 0,562 |-0,009 |-0,048 |-0,014 |0,345 [0,501 |0,491 |0,600 |0,528

Metro Holding 0,904 |0975 |0,346 |0,267 |0594 |0,635 |0,301 |0,723 |0,564

?”.2”5 ;a” and | 5001 |0256 |1,288 |0,605 |1238 |0409 [0,753 [0,943 |0,219
Net Holding 0,387 |1,034 |1,267 |2084 |1,754 |1,564 |0,953 |0,256 |0,614
Ostim Endistrivel o315 10200 |-0006 [0.966 [0345 0818 |0837 |0824 (0,180
Polisan Holding | 0,293 |0,311 |0,204 [1,632 |1,580 |1264 |1,564 |1,489 |1,418
ﬁiﬂ;ﬁgnm -0,076 |-0,169 |-0,062 |0,137 |0,317 [0,045 |-0,026 |0,200 |0,328

Sabanci Holding 1612 |1803 |1,790 |1,659 |1412 |1,270 |1,469 |1,669 |1,440

Salix Yatirim
Holding

Tekfen Holding 1510 (1,799 |1,884 1825 |0,696 |1,370 |1,551 |1,748 |1,584
Ufuk Yatirim 0,368 1,034 |1,028 |0,923 |0,656 (0,755 |0,830 (0,746 |0,160
Umpas Holding 0,358 |0,347 |-0,018 |0,000 |0,062 |0,129 |0,749 |0,186 |1,495

0,877 |1,632 |0,636 |1,544 |0,715 |1,164 |0,931 |1,045 |0,296
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Verusa Holding 0,000 |0,000 |0,337 |0427 |1579 |1,457 |1,726 |1,761 |1,418

zgfgi;;a““m 0,846 |0,347 |0,373 [0,399 |0,389 [0,306 |0,918 |0,938 |0,921

Tables 4 and 5 determine the stock market performances of holding and investment
companies with the WASPAS method according to which:

> In 2000, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Ral Yatirim Holding.

> In 2001, the company with the best performance in stock market was Dagi Yatirim
Holding, while there were several businesses with the lowest performance.

> In 2002, the company with the best performance in stock market was Anadolu Grubu
Holding, while the company with the lowest performance was Dagi Yatirim Holding.

> In 2003, the company with the best performance in stock market was Dagi Yatirim
Holding, while there were several businesses with the lowest performance.

> In 2004, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2005, the company with the best performance in stock market was Dagi Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2006, the company with the best performance in stock market was Egeli & Co
Enerji Yatirim, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2007, the company with the best performance in stock market was Kapital Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2008, the company with the best performance in stock market was Marka Yatirim
Holding, while the company with the lowest performance was Mazhar Zorlu Holding.

> In 2009, the company with the best performance in stock market was Ittifak Holding,
while the company with the lowest performance was Ral Yatirim Holding.

> In 2010, the company with the best performance in stock market was Egeli & Co
Enerji Yatirim, while the company with the lowest performance was Kervansaray Yatirim Holding.

> In 2011, the company with the best performance in stock market was Boyner
Perakende Yatirim, while the company with the lowest performance was Ral Yatirim Holding.

> In 2012, the company with the best performance in stock market was Egeli & Co

Enerji Yatirim, while the company with the lowest performance was Boyner Perakende Yatirim
business.

> In 2013, the company with the best performance in stock market was Eczacibasi
Yatirim, while the company with the lowest performance was ttifak Holding.

> In 2014, the company with the best performance in stock market was GSD Holding,
while the company with the lowest performance was Ral Yatirim Holding.

> In 2015, the company with the best performance in stock market was Eczacibasi
Yatirim, while the company with the lowest performance was Cosmos Yatirim Holding.

> In 2016, the company with the best performance in stock market was Eczacibagi
Yatirim, while the company with the lowest performance was Cosmos Yatirim Holding.

> In 2017, the company with the best performance in stock market was GSD Holding,

while the company with the lowest performance was Ufuk Yatirim company.

The Spearman correlation analysis was conducted to determine the relation between
the results of these 3 methods and results were given in Table 6.
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Table 6. Spearman Correlation Analysis

Spearman Correlation Analysis ARAS scores | WASPAS scores
Correlation Coefficient 1,000 6617
Spearman's rho ARAS scores Sig. (2-t.ailed) - o 000
WASPAS scores Correlation Coefficient ,661 1,000
Sig. (2-tailed) ,000

According to the results in Table 6, the data ranking was conducted with the ARAS
and WASPAS methods. The Spearman correlation test was performed to determine the
relations between the methods and a significant relation (Sig. < 0,05) was found between the
2 methods. The correlation coefficient between the WASPAS and ARAS methods is 0,661.
This value shows a strong positive correlation between the WASPAS and GIA methods. The
Spearman correlation test showed that the results from the WASPAS and ARAS methods
were consistent with each other.

6. DISCUSSION

The increasing competitive conditions of the markets today put a strain on companies
that attempted to survive through various practices to continue their existence. One of these
practices is conglomeration or in other words, incorporating a holding. Holdings are joint-
stock companies that consist of several companies with control of their shares. Holdings have
control over the share of the biggest partner in the business established by a person or another.
Holdings also combine the investment, finance and management of several companies under
one company. All these qualities of holdings protect and control businesses and reduce their
risks. However, finding out about the financial position of holdings is among the leading
topics wondered by the subsidiaries of holdings. Therefore, the present study used multi-
criteria decision making methods in order to calculate the financial performances of
companies and rank their performance achievements.

The study used the ARAS and WASPAS methods to examine the 18-year stock
exchange performances of 43 holdings and investment companies trading in Borsa Istanbul
between 2000-2017. The entropy analysis was conducted to determine the weight of
price/earnings, market value/book value, earning per share, dividend distribution and dividend
return ratio which is used as stock exchange performance indicators. The entropy method was
chosen as it doesn’t include any subjective judgment and is an objective method. When we
look at the weights of the ratios that will guide the stock performance ranking of holdings, the
dividend distribution ratio is the most important stock performance ratio for holdings despite
variations from year to year. The facts that the holding structures consist of the combination
of several businesses, that there is no holding directly trading in Turkey, that the purpose of
the activity is to incorporate other businesses and that they only have the shares of other
companies highlighted the dividend distribution ratio in the stock exchange performances of
holdings.

According to the determined weights; achievement ranking is determined according to
the stock exchange performances of holdings and investment companies with the methods of
ARAS and WASPAS. Since the stock exchange performances vary from year to year, there
are also changes in the methods used for the financial performances and achievement rankings
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of companies. Therefore, the Spearman correlation analysis was conducted to measure the
consistency between the methods and to be able to see which methods have healthier results
in the examination of the stock exchange performances. According to the results of the
Spearman correlation analysis, a positive and strong correlation was found between the
ARAS and WASPAS methods. As a result of this finding, the business will have an idea
about which methods would be more suitable to use for finding out about the financial
position of the holdings which they are a subsidiary of and reveal the shortcomings by
determining their stock exchange performances through these methods. In addition, investors
will be able to analyze the most successful holding in the stock exchange by means of these
methods.

When we review the literature, we found very few studies that use among the financial
ratios the stock exchange performance ratios as data set and also use the companies trading in
the BIST Holding and Investment Index in contrary to the studies with analyses using MCDM
methods with the assumption that the criterion weights are equal. There are again very few
studies covering a period of more than 10 years and including more than 30 companies. The
present study is differentiated from the other studies since the weights are determined by the
entropy method, the study uses BIST Holding and Investment Index and stock exchange
performance ratios, it covers a long period of time as 18 years and uses 43 companies. In
addition, holdings comprise other companies and are different than the other companies in the
stock exchange since they effectively manage the companies they possess, distribute risk,
increase investment power, distribute profit within the same group as seen in the analysis
results, increase financing possibilities, have high competitive power, provide tax advantages
and have international dimension.

This study is limited to the 18-year stock exchange performance data of 43 holdings
and investment companies listed in the BIST Holding and Investment Index trading in Borsa
Istanbul between 2000 and 2017. Therefore, the results have to be evaluated within this
limitation. Studies covering different sectors and countries through different methods need to
be conducted to achieve more general results. Therefore, the result of this study is believed to
contribute to future studies.
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