- Research Article International Journal of Research - GRANTHAALAYAH
*Z‘inz ISSN (Online): 2350-0530 December 2023 11(12), 130-148
“ ISSN (Print): 2394-3629

EVALUATION OF FINANCIAL PERFORMANCES OF TECHNOLOGY COMPANIES
TRADED IN BORSA iSTANBUL USING TOPSIS MULTI-CRITERIA DECISION-MAKING
METHOD

Hatice Ozkurt Cokgiingor ' PX

! {stanbul-Cerrahpasa University, Social Sciences Vocational School, Istanbul, Turkey

(N
‘ Biaen s The technology sector, which makes significant contributions to the economy of

updates countries, has the ability to provide high added value. When we look at the distinction
between developed and developing countries in the world, we see that the technology
sector is at the forefront. Especially when we look at the distinction between developed
Received 27 November 2023 and developing countries, we see that the importance given to the technology sector is

‘:C::i!’fddzz?’l)ecembe;ggf more prominent in developed countries in terms of sector. Investors use many ways to
ublishe January evaluate their investments. One of these is the stock market. Although it is a very

CorrespondingAuthor challenging process, it requires knowledge, experience and detailed strategy. By
Hatice Ozkurt Cokgiingér, following what is happening in the markets, analyzing moment by moment, and using the

right time and strategies, investing in the stock market can become profitable. The aim of
DOI this study is to reveal the financial situation of the activities of the companies in the

technology sector in BIST 100 using the TOPSIS method.
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1. INTRODUCTION

The technology sector has many different areas such as computer software,
hardware, networks, information and communication technologies, internet and
intranet. Since it has a very dynamic structure, new developments emerge in this
field every day. Therefore, the technology sector facilitates the strategies of
businesses, their decision-making methods, and their methods of solving the
problems they encounter. Rapid technological changes, especially in recent years,
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have begun to be felt in every aspect of life. With developing technology, production
methods and other sectors change accordingly. Although developing technologies
affect all life, businesses operating in the technology sector are increasing day by
day, and the sector is expanding and deepening.

At the same time, information technologies also attract attention as one of the
sectors that has gained momentum in growth recently. Investments in technology
companies in the field of IT and technology are increasing in Turkey. One of the most
important factors in the formation of economic growth differences between
countries is the issue of how quickly countries can develop their technological
capabilities. From this perspective, the performance of companies operating in
technology and sectors intertwined with technology becomes important.

In this context, the study consists of four parts: introduction, literature review,
methodology and interpretation of the findings and results of the research. 19
companies operating in the Borsa Istanbul (BIST) technology sector between 2020
and 2022 were included in the study, and ratio analyzes were made based on the
financial statements of the companies between these years. The data obtained from
these ratios analyzes were evaluated with the TOPSIS method and the performance
levels of the companies were compared.

2. LITERATURE REVIEW

TOPSIS method created by Hwang & Yoon in 1981; It contributes to the
decision-making process of businesses. When the literature on the TOPSIS method
is examined, it is seen that the method is used to evaluate financial performance in
line with certain criteria. Under this heading, previous studies on financial
performance evaluation through financial ratios will be included. Purpose of
financial statements; It is to provide information about the financial situation,
financial performance and cash flows of businesses that help a wide range of users
make decisions.

At this point, the numbers in the financial statements can be described as raw
accounting data. In order to be used in decision making, these numbers must be
converted into accounting information Al-Qatnani (2004), 31. One of the methods
used to transform the numbers revealed by accounting into information is financial
ratios. Financial ratios; It is used to describe the relationship between figures shown
in the statement of financial position, profit and loss statement, budget control
system or any part of the accounting organization Batty (1969). Financial
performance analysis; It defines the process of analyzing and interpreting financial
statements in terms of liquidity and working capital use, asset efficiency and
profitability. One of the techniques commonly used for financial performance
analysis today is "Ratio Analysis" Vataliya (2009), 212. In support of this assertion,
it is observed that many studies in the literature on financial performance
evaluation use financial ratios. Some of these studies are given below.'.

Considering the studies of Feng & Wang (2000) and Feng & Wang (2001), in the
first study; In the analysis of the performance of five airline companies operating in
Taiwan using the TOPSIS method, 22 variables were considered as transportation
and financial indicators and the performances of these companies were ranked in
line with these variables. In the second study, the performances of four bus
companies were analyzed by using the TOPSIS method, taking into account the
ratios of their production activities, marketing efforts and financial indicators, and

! Considering the focus group of this study, only previous studies conducted on businesses operating in Turkey are included.
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the companies were ranked. The study concluded that determining correct financial
ratios is extremely important in calculating performance.

Yurdakul & I¢ (2003) using the balance sheets of five large-scale companies
operating in the automotive industry in Turkey between 1998 and 2001, financial
ratios (current ratio, stock turnover rate, gross sales profit/net sales, short-term
debts/total debt, main These financial ratios, which are used in performance
measurement, were first explained and calculated for the companies by rating the
companies with the help of operating profit/net sales ratios). Then, the calculated
ratios were converted into a single score showing the overall company performance
for each company using the TOPSIS method. When the findings of the studies are
examined, similarities are detected between the performance rankings created as a
result of the TOPSIS method and the stock return rankings of companies, and the
ranking made according to financial ratios and the performance rankings based on
stock returns are consistent.

Akkaya (2004) analyzed the performance of an airline operating in Turkey
using the TOPSIS method. It is stated in the study that 13 of the 63 ratios in question
are successful in representing financial performance. It is stated in the research that
these ratios will help practitioners to evaluate the financial performance of airline
companies.

In a study conducted by Wang & Hsu (2004) on Wang et al. (2010) companies
traded on the Taiwan stock exchange, using four financial ratios (current ratio,
return per share, net profit margin and stock turnover rate), it was stated that the
TOPSIS method could be useful in determining investment strategies and investors'
decisions.

Eleven financial ratios (Stock and asset turnover rate, return on capital, acid
test ratio, working capital ratio, borrowing ratio, asset profitability, receivables,
liquidity ratio, net flow ratio) were developed by Bo & Haidong (2008) on one
hundred and twelve companies traded on the Chinese stock exchange, current
liabilities/net flow ratio), it was determined that the TOPSIS method can be used as
an early warning system by businesses during financial crisis periods.

Yiikeli & Atagan (2010) examined the financial performance of three hotel
businesses affiliated with the same holding using financial ratios. It was stated in the
study that TOPSIS management gives successful results in performance evaluation
and that this method offers different evaluation options to decision makers.

Demireli (2010) used 10 financial ratios in his study examining the financial
performance of three public banks providing services in Turkey. It has been
determined that public banks operating widely in Turkey were affected by local and
international financial crises, their performance scores fluctuated based on
international data, and in this context, there was no noticeable improvement in the
banking sector.

In the study conducted by Wang etal. (2010), the analysis was carried out using
6 financial ratios (return on assets, return on capital, current ratio, return per share,
net profit margin ratio and stock turnover rate) of 13 companies traded on the
Vietnam stock exchange. As a result, it was stated that the TOPSIS method could be
useful in evaluating the financial performance of businesses and in creating
portfolios for investors.

Torlaketal. (2011) evaluated the performance of 4 airline companies operating
in the Turkish national airline industry with the fuzzy TOPSIS method, using data
such as efficiency, advertising, customer service, product quality and e-commerce.
As a result of the study, when all success factors were considered, Turkish Airlines
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was determined to be the most successful company, followed by Pegasus, Atlas Jet
and Onur Air, respectively.

In the study conducted by Ozgiiven (2011), the performance of three large
hypermarkets operating in the retail sector was analyzed with the TOPSIS method.
In the study findings, five basic criteria used to evaluate the performance of retailers
between 2005 and 2009 were taken into account. These criteria; It was determined
as total number of stores/population, number of employees/population, number of
newly opened stores/total number of stores, marketing sales and distribution
expenses/total expenses and net profit/net sales. When the performances of
retailers between 2005 and 2009 are evaluated, it is seen that Carrefour ranked first
in terms of performance in 2005 and 2006, 2008Tesco-Kipa in 2009, and Migros in
2007 and.

Factor analysis was conducted by Kim & Jung (2011) on eight companies traded
on the Korean stock exchange with sixteen financial criteria. By making a correlation
analysis between the results of the method used and the results of the financial
ratios, it was seen that the relationship was low. It has been observed that the
TOPSIS method is an adequate method in selecting investment alternatives.

Uygurtiirk & Korkmaz (2012) examined the financial performance of 13 main
metal industry enterprises traded on the ISE. First of all, financial ratios were
calculated in order to reveal the financial structure of the businesses, and then the
calculated ratios were; Using the TOPSIS method, it is converted into a single score
that represents overall company performance. In the study; 8 financial ratios were
used: Current Ratio, Total Asset Turnover Rate, Stock Turnover Rate, Fixed Asset
Turnover Rate, Liquidity Ratio, Total Debts/Total Assets, Net Profit Margin and
Return on Equity. The calculated financial ratios were used as the input of the
TOPSIS method and accordingly, the performance ranking of the enterprises and
similar enterprises were compared within the framework of the same criteria, and
their numerical success was determined and ranked. Finally, two portfolios
consisting of businesses with high and low performance rankings determined by the
TOPSIS method were created and the relationship between the returns of these
portfolios and the performance ranking of the TOPSIS method was tried to be
determined.

Atmaca (2012) focused on four sports businesses traded on the ISE in his study.
In the research, 16 financial ratios were used to represent the financial performance
of sports businesses. The study was based on the basic financial statements (balance
sheet and income statement) of Trabzonspor, Fenerbahce, Besiktas and Galatasaray
Sportif A.S. between 2003 and 2010. Using these tables, a total of 16 financial ratios
showing the assets, financial structure, capital, activity, liquidity and profitability
levels of sports companies were used. It has been determined that the successes or
failures of the four sports companies included in the study play an important role in
the financial performance level and this situation is reflected in the financial
statements of the companies.

Bulgurcu (2012) can be given as an example of studies conducted on technology
companies operating in Turkey. In the study conducted for technology companies
traded on ISE, 10 financial ratios were used. The research results were obtained
using the TOPSIS method, similar to the above studies.

In their study, Kahveci & Turna (2016) measured the financial performance of
tourism partnerships listed on Borsa Istanbul using the TOPSIS method. Companies
were ranked according to their financial performance scores calculated using
financial ratios for the years 2010-2015, and priority financial ratios that were
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effective in determining the performance scores of companies operating in the
sector were determined.

Orcun & Eren (2017) is another study conducted on technology companies
traded in Borsa Istanbul. Similar to other studies, this study tried to determine
financial performance with financial ratios. TOPSIS method was used in this study
for financial performance ranking purposes. Among the findings of the study; It was
mentioned that there was no statistically significant similarity between the ranking
made according to TOPSIS and the ranking made according to stock returns.

When the studies mentioned above are evaluated collectively; It is seen that
financial ratios are frequently used in financial performance evaluation. The items
included in the financial statements of businesses are first converted into financial
ratios using ratios. Afterwards, businesses are ranked according to their financial
performance using one of the multi-criteria decision-making techniques in line with
the determined ratios. As a result of the literature review, it can be said that the most
frequently used multi-criteria decision-making method is TOPSIS.

3. EVALUATION OF FINANCIAL PERFORMANCE OF
TECHNOLOGY COMPANIES
3.1. DATA SET AND METHOD OF THE RESEARCH

In the study, the financial performance of 19 technology companies traded on
Borsa Istanbul was examined for three periods between 2020 and 2022. The
companies within the scope of the research are presented in Table 1.

Table 1
Table 1 Companies Within the Scope of the Research

Stock Exchange Code Business Name

KRONT KRON TEKNOLO]Ji
ARENA ARENA BILGISAYAR
ESCOM ESCORT TEKNOLOJi

LINK LINK BiLGISAYAR

10 INDES INDEKS BILGISAYAR

DGATE DATAGATE BILGISAYAR

14 SMART SMARTIKS YAZILIM

KFEIN KAFEIN YAZILIM HiZMETLERI

18 NETAS ASELSAN

Within the scope of the research, first of all, the financial ratios of the companies
used in the research were calculated. The financial statements used in the
calculation of financial ratios were downloaded from the official website of the

International Journal of Research - GRANTHAALAYAH 134


https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/

Evaluation of Financial Performances of Technology Companies Traded in Borsa istanbul Using Topsis Multi-Criteria Decision-Making Method

Public Disclosure Platform (www.kap.gov.tr). Literature review was used to
determine the financial ratios used within the scope of the research. First of all,
financial ratios frequently used in the literature were determined; Afterwards,
taking into account the studies of Bulgurcu (2012) and Or¢un & Eren (2017), 8
financial ratios that were considered suitable for technology companies were
preferred. The financial ratios used within the scope of the research are presented
in Table 2.

Table 2

Table 2 Financial Ratios and Calculation Method Used in the Research

Symbol  Financial Ratio Name Calculation Method TOPSIS Ideal
Solution Tariet
Ratio 2 Cash Rate Cash and Cash Equivalents / Maximum

Short-Term Liabilities

Ratio 4 Financial Leverage Total Liabilities / Total Assets Minimum
Ratio
Ratio 6 Period Net Profit Period Net Profit / Net Sales Maximum
Mariin Ratio
Ratio8  Return on Equity Ratio Net Profit for the Period / Total Maximum
Equity

Technology companies often have high entrepreneurial ambition and are on the
path to rapid growth. It can be said that high liquidity is important in the technology
sector, where acquisitions occur frequently. In line with this explanation, Ertugrul
& Karakasoglu (2009), Similar to the studies of Bulgurcu (2012), Uygurtiirk &
Korkmaz (2012) and Or¢un & Eren (2017), the TOPSIS ideal solution target for
liquidity ratios (Ratio 1, Ratio 2 and Ratio 3) was determined as maximum ratio.

Liquidity ratios are described as a measure of the ability of businesses to meet
their short-term obligations. For creditors, high liquidity ratios are considered as
assurance and are expressed as a desirable situation. A similar comment can be
made partly from the perspective of investors. However, high liquidity ratios can
also be interpreted as the company keeping its funds idle. In other words,
excessively high liquidity ratios are considered a sign of poor management, similar
to excessively low liquidity ratios. Therefore, there is uncertainty in terms of the
TOPSIS ideal solution target for liquidity ratios. Within the scope of liquidity ratio,
current ratio, cash ratio and net working capital turnover rate were included in the
study. At this point, the Acid test ratio is excluded because the stock item for
technology companies is relatively unimportant compared to other sectors. The
calculation methods of these ratios are shown in Table 2.

Two ratios were used in the research to analyze the financial structure. The first
of these ratios is the financial leverage ratio; In other words, it is the foreign
resource ratio or debt ratio. Financial leverage ratio shows how much of the
company's assets are financed by foreign resources. Ertugrul & Karakasoglu (2009);
Considering the studies of Bulgurcu (2012), Uygurtiirk & Korkmaz (2012) and
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Orcun & Eren (2017), the TOPSIS ideal solution target of the financial leverage ratio
for Turkey, where borrowing costs are high, was determined as minimum.

The second ratio used within the scope of the research for financial structure
analysis is the interest coverage ratio. The interest coverage ratio is an indicator of
whether the business has sufficient earnings to cover its interest obligations. For
this reason, the TOPSIS ideal solution target was determined as maximum. Three
ratios were used in the research for profitability analysis. At this point, in order to
evaluate profitability from a different perspective, attention was paid to the
profitability ratio on sales, the profitability ratio on assets and the profitability ratio
on equity. For businesses, it is desired that profitability be as high as possible. In this
regard, the TOPSIS ideal solution target was determined as maximum for all three
profitability ratios.

In order to evaluate profitability based on sales, the net profit ratio for the
period was used. This ratio provides information about the net efficiency of business
activities. Asset profitability ratio was used to evaluate profitability on assets. This
ratio is used to analyze to what extent assets are used profitably in the business. To
evaluate profitability based on equity, the equity profitability ratio was included in
the scope of the research. This ratio is calculated to determine to what extent the
values allocated to the business by the partners are used effectively and efficiently.

3.2. TOPSIS METHOD

TOPSIS (Technique for Order Preference by Similarity to Ideal Solution)
method was developed by Yoon (1987) as a multi-criteria decision-making
technique. The method is based on selecting the alternative with the shortest
distance to the positive ideal solution and the farthest distance to the negative ideal
solution. Below is the performance evaluation process of the TOPSIS method, which
consists of 6 basic steps Dumanoglu and Ergiil (2010): 105-107. The calculations
made for 2020 are presented below to serve as an example for the solution process
of the TOPSIS method, which consists of six steps. Similar calculations were made
for 2021 and 2022; However, these calculations are not included in the study.

Step 1: Creating the Initial Decision Matrix (A);

[(111 aqo aln‘l
a21 aZZ es aZn
Ar| j o
Am1 Amz2 - Omn

Step 2: Creating the Standard Decision Matrix (R);

rj = —t— (2)
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1 T2 - Tn
er r22 T an

Ri= (3)
Lml Tma o ran

Step 3: Creating the Weighted Standard Decision Matrix (V);

QO wi=1)
i=1
WiTi1 Wali2 o WpTip
WiT1 Wy Ty . Wplhy
Vi= (4)
lerml Wzrmz Wn Tan

The weights for the evaluation criteria are determined as wy, wy,......,w,. For the
weighted normalized decision matrix to be created, the columns of the V matrix are
calculated by multiplying the values in the columns of the R matrix with the relevant
evaluation criterion weight values.

Step 4: Creating Ideal (A+) and Negative Ideal (A-) Solutions;

A* _ {(max

vy |7 €N, (ol jer ) 5)

A ={v},v;, ..., v}

A= {1 e, (v s e} (6)

A ={vi,vy,...,v.}.

Step 5: Obtaining Distance Values to Ideal and Negative Ideal Points;

n
2 .
s{ E: 1(”1’1“”;*) J=1,2,.., ] (7)
J:

1,2,.., ] (8)

_ n N2
S; Zj=1(vij —v; ) ]

Step 6: Calculation of Relative Closeness to Ideal Solution(C;");
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Here, the calculation of the relative closeness value to the ideal solution by
using ideal and negative ideal separation measures in calculating the relative
closeness to the ideal solution (C;) is shown in the formula below.

* Si
Ci = ST+ S @)
0<C/<1

4. FINDINGS AND EVALUATION

In this part of the study, the performances of the 19 companies included in the
analysis for the years 2020-2022 were determined using the TOPSIS method. To
serve as an example, the stages of the TOPSIS method for 2020 are as follows.

Step 1: Creating the Decision Matrix

The decision matrix is the first step of the TOPSIS method. In the first step, the
decision matrix is created. In the rows are the decision points whose superiority
should be understood, and in the columns are the factors to be used in the decision-
making phase. It was created for technology companies as in Table 3.

Table 3

Table 3 Decision Matrix - Year 2020

Ratiol Ratio2 Ratio3 Ratio4 Ratio 5 Ratio6 Ratio7 Ratio8

KRONT 15307 0,3789  2,5456 04151 11,0098 0,1985 0,1041 0,1779

ARENA 15266 0,2139  9,1478  0,6497 1,7009 0,0127  0,0388 0,1107

ESCOM 3,3289  0,2158 0,0478 0,0339 21,2391 92,7057 0,3458 0,3579

LINK 12,6294 10,6900 0,5320 0,1145 50,7875 0,6183  0,2355 0,2659

INDES 1,1635 0,3908 18,5798 0,8358 6,8924 0,0162  0,0410 0,2497

DGATE 1,5548 0,0645 9,5379  0,6337 23,5271 0,0224 0,0744 0,2033

SMART  2,0997 0,4016 2,2235  0,1981 2,1415 0,1375 0,0460 0,0573

KFEIN 1,2160 0,3396 9,6321 0,3007 10,2846 0,1942  0,1020 0,1459

NETAS 1,0590 0,1801 17,2304 0,7571 0,7338 0,0410 0,0295 0,1214

Step 2: Creating the Standard Decision Matrix

It is the creation of a normalized decision matrix. Thus, the data set with high
values is reduced to the range between -1 and 1. When calculating the normalized
decision matrix, the numbers in the decision matrix must first be squared. Table 4
shows the squares of the numbers in the decision matrix.
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Table 4

Table 4 Squares of Numbers in the Decision Matrix - Year 2020

Ratiol Ratio2 Ratio3 Ratio4 Ratio5 Ratio6 Ratio7 Ratio8

KRONT 0,0454 0,0141 0,0790 0,1904 0,0273 0,0021 0,0902 0,0625

ARENA 0,0453  0,0080 0,2838 0,2981 0,0042 0,0001 0,0336 0,0389

ESCOM 0,0988  0,0080 0,0015 0,0156 0,0526 0,9999 0,2996 0,1257

LINK 0,3748  0,3988 0,0165 0,0525 0,1259 0,0067 0,2041 0,0934

INDES 0,0345 00146 0,5764 0,3835 0,0171 0,0002 0,0355 0,0877

DGATE 0,0461  0,0024 0,2959 0,2908 0,0583 0,0002 0,0645 0,0714

SMART 0,0623  0,0150 0,0690 0,0909 0,0053 0,0015 0,0398 0,0201

KFEIN 0,0361  0,0127 0,2988 0,1379 0,0255 0,0021 0,0884 0,0513

NETAS 0,0314  0,0067 0,5346 0,3473 0,0018 0,0004 0,0256 0,0427

TOTAL 30,5137 1,6473 3,0648 3,6619 1,6988 1,0446 2,7175 2,2576

Equation (2) is used in the creation of the normalized decision matrix. In
Equation (2), lines i; j represents columns. In the numerator part of the equation,
there is the number (a) for the relevant ratio and the relevant company in the
decision matrix; The denominator is the sum of squares of all companies (a;;) for
the relevant ratio, in other words, the numbers in the TOTAL row at the bottom of
Table 4. The decision matrix is standardized by dividing it by the square root of the
sum of the squares of the relevant column values in the decision matrix. The
normalized decision matrix calculated with Equation 2 is presented in Table 5.

Table 5

Table 5 Normalized Decision Matrix - Year 2020

Ratio1l Ratio2 Ratio3 Ratio4 Ratio5 Ratio6 Ratio7 Ratio8

KRONT 0,0502 0,0124 0,0834 0,0136 0,3608 0,0065 0,0034 0,0058

ARENA 0,0500 0,0070 0,2998 0,0213 0,0557 0,0004 0,0013 0,0036

ESCOM 0,1091 0,0071 0,0016 0,0011 0,6961 3,0382 0,0113 0,0117

LINK 04139 03503 0,0174 0,0038 1,6644 0,0203 0,0077 0,0087

INDES 0,0381 0,0128 0,6089 0,0274 0,2259 0,0005 0,0013 0,0082

DGATE 0,0510 0,0021 0,3126 0,0208 0,7710 0,0007 0,0024 0,0067
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SMART 0,0688 0,0132 0,0729 0,0065 0,0702 0,0045 0,0015 0,0019

KFEIN 0,0399 0,0111 0,3157 0,0099 0,3370 0,0064 0,0033 0,0048

NETAS 0,0347 0,0059 0,5647 0,0248 0,0240 0,0013 0,0010 0,0040

Step 3: In the third step, the weighted normalized decision matrix is created.
First of all, criterion weights are determined. The point to be considered at this stage
is that the sum of the criterion weights must be equal to 1. In this research, each
ratio was given equal weight and the weight coefficient of the ratios was calculated
as 1/ 8=0.125. It was used to create the weighted normalized decision matrix. In
the equation, w represents the weight coefficient.

Table 6
Table 6 Weighted Normalized Decision Matrix - Year 2020

Ratio1l Ratio2 Ratio3 Ratio4 Ratio5 Ratio6 Ratio7 Ratio8

KRONT 0,0063 0,006 0,0104 0,0017 0,0451 0,0008 0,0004 0,0007

ARENA  0,0063 0,0009 0,0375 0,0027 0,0070 0,0001 0,0002 0,0005

ESCOM 0,0136 0,0009 0,0002 0,0001 0,0870 0,3798 0,0014 0,0015

LINK 0,0517 0,0438 0,0022 0,0005 0,2081 0,0025 0,0010 0,0011

INDES 0,0048 0,0016 00761 0,0034 0,0282 0,0001 0,0002 0,0010

DGATE 0,0064 0,0003 0,0391 0,0026 0,0964 0,0001 0,0003 0,0008

SMART 0,0086 0,0016 0,0091 0,0008 0,0088 0,0006 0,0002 0,0002

KFEIN 0,0050 0,0014 0,0395 0,0012 0,0421 0,0008 0,0004 0,0006

NETAS 0,0043 0,0007 0,0706 0,0031 0,0030 0,0002 0,0001 0,0005

Step 4: In the fourth step, ideal and negative ideal solutions need to be
determined. While the best performance values of the weighted normalized decision
matrix form the ideal solution, the solution resulting from the worst performance
values is the negative ideal solution. The point to be considered at this point is to
choose the ideal solution target (maximum or minimum) correctly. For example,
while the maximum value for profit is the ideal solution; In terms of cost, the
minimum value will be the ideal solution.

Table 7
Table 7 Positive and Negative Ideal Solution Values - 2020

Ratiol Ratio2 Ratio3 Ratio4 Ratio5 Ratio 6 Ratio 7 Ratio 8

Negative Ideal Solution (A-) 0,0043  0,0003 0,0002 0,0001 0,0030 0,0000 0,0000 0,0002
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As can be seen in Table 2, the ideal solution target for ratio 1 was determined
as maximum. Accordingly, in the weighted normalized decision matrix presented in
Table 6, the highest number for Ratio 1, 0.1199, was chosen as the ideal solution
value. For ratio 4, the ideal solution target was determined as minimum. Therefore,
the ideal solution value 0.0043 determined for Ratio 4 is the lowest number for Ratio
4 in the weighted normalized decision matrix. Negative ideal solution values are the
lowest number for ratios whose ideal solution target is maximum; The ideal solution
target is determined as the highest number for minimum ratios.

Step 5: Distances to the ideal solution and the negative ideal solution are
calculated. At this stage, S;* shows how far the alternative is from the positive ideal
solution, and S; shows how far it is from the negative ideal solution. Distances from
the positive and negative ideal solution were calculated using Equation (7) and
Equation (8), respectively.

Table 8
Table 8 Relative Closeness Values to the Ideal Solution - Year 2020

S+ S- C*
KRONT 1,6136 0,0434 0,0262
ARENA 1,6499 0,0376 0,0223

0,3890

LINK 1,4515 0,2149 0,1290

0,0801

0,1012

0,0116

0,0555

0,0704

Step 6: In the last stage, the relative closeness to the ideal solution C; is
calculated. Afterwards, the order is made from largest to smallest according to the
value of closeness to the ideal solution. The business with the highest value close to
the ideal solution means the business with the highest performance. The relative
closeness value to the ideal solution was calculated with the help of Equation 9.

4.1. FINANCIAL PERFORMANCE MEASUREMENT VIA TOPSIS
METHOD

19 businesses were included in the scope of the research and 8 financial ratios
(criteria) were determined to measure their financial performance. In the research;
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Separate decision matrices for the years 2020, 2021 and 2022 using 8 financial
ratios calculated as Current Ratio, Cash Ratio, Net Working Capital Turnover Rate,
Financial Leverage Ratio, Interest Coverage Ratio, Net Profit for the Period Ratio,
Asset Profitability Ratio and Equity Profitability Ratio (19 x 8) was created. In the
application phase of the TOPSIS method, 8 financial ratios (criteria), Ertugrul &
Karakasoglu (2009), It was weighted equally, similar to the studies of Bulgurcu
(2012), Uygurtirk & Korkmaz (2012) and Or¢un & Eren (2017). Therefore, the
weight ratio of each determined financial ratio in the TOPSIS calculation was
determined as 0,125. The calculated financial ratios were converted into a single
score showing the overall business performance through the TOPSIS method;
Afterwards, the companies were ranked and the performance rating process was
completed.

Ranking the financial performances of businesses using the TOPSIS method is
useful for making single-period comparisons. However, in order to make
comparisons covering a period longer than a single period, an index should be
created as suggested by Bayramoglu & Basarir (2016). After Bayramoglu and
Basarir (2016) ranked the financial performances of businesses according to
TOPSIS management for each period; They gave each company a score for each
period according to their success order. The sum of the success scores of companies
for different periods was used to evaluate the long-term financial performance of
that company. Similar to the study of Bayramoglu & Basarir (2016), it was decided
to create a performance index in this study in order to compare long-term financial
performance. However, the performance index in this study differs from the study
by Bayramoglu & Baskar (2016). In this study, the performance index was calculated
as explained below.

Step 1: First of all, the relative closeness values (C*) to the ideal solution
estimated through the TOPSIS method are collected and the share of each enterprise
in the total is calculated as a percentage for each year with the following formula. In
other words, the share of each business in the total is determined as a percentage.
The percentage share of each business also constitutes the performance index score
of that business for that period.

ct
i
Performance Index score = * X 100 9)

P

Ci* : The relative closeness value of business i to the ideal solution

» Ci* : The sum of the relative closeness values of all businesses to the ideal
solution

Step 2: By adding up the financial performance scores calculated separately for
each business period, a long-term financial performance ranking is made based on
three-period totals.

4.2. FINDINGS OF THE RESEARCH

Within the scope of the research, the relative closeness values to the ideal
solution calculated through the TOPSIS method and the performance ranking and
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performance index scores determined according to these values are presented
separately for the 2020, 2021 and 2022 periods.

Table 9
Table 9 TOPSIS Results for 2020

C* Performance Index Score

2 KRONT  0,0262 1,4275

4  ARENA 0,0223 1,2120

6 ESCOM  0,2031 11,0601

8 LINK 0,1290 7,0250

10 INDES  0,0468 2,5502

12 DGATE 0,0608 3,3102

14 SMART 0,0071 0,3880

16 KFEIN  0,0332 1,8086

18 NETAS  0,0409 2,2255

TOTAL 1,8361 100

The business with the highest relative closeness value to the ideal solution, C*,
should be considered as the business with the best financial performance compared
to other businesses within the scope of the research for the relevant period.
According to Table 9, the company with the best financial performance for 2020 is
FONET (0,7964).

Accordingly, FONET with the highest C* value received a performance index
score of 43,3763; SMART, with the lowest C* value, received a performance index
score of 0,3880. It is seen that there is a difference of approximately 42,98
performance index points (43,3763 - 0,3880) between the best financial
performance and the weakest financial performance in 2020.

The relative closeness values of the enterprises within the scope of the research
to the ideal solution with the TOPSIS method for 2021 and the performance ranking
and performance index scores based on these values are presented in Table 10.

Table 10
Table 10 TOPSIS Results for 2021

C* Performance Index Score

2 KRONT  0,0020 0,1630

4  ARENA 0,0019 0,1552

6 ESCOM  0,1795 14,8265
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LINK 0,0026 0,2144

10 INDES  0,0020 0,1676

12 DGATE 0,0019 0,1568

14 SMART 0,0018 0,1493

16 KFEIN  0,0018 0,1510

18 NETAS 0,0015 0,1221

TOTAL 1,2109 100

According to Table 10, the business with the best financial performance for
2021 is LINK (0,8036). In the rest of the table, it is seen that LOGO (0,9861) and
ESCOM (0,1795) businesses perform better financially than other businesses within
the scope of the research. The business with the weakest financial performance for
2021 was determined as IDEAL (0,0490).

The relative closeness values of the enterprises within the scope of the research

Table 11 TOPSIS Results for 2022

C* Performance Index Score

2 KRONT 0,9977 5,6348

4  ARENA 0,9977 5,6351

6 ESCOM 0,0022 0,0124

8 LINK 0,9975 5,6340

10 INDES 0,9977 5,6350

12  DGATE 0,9977 5,6349

14  SMART 0,9977 5,6352

16  KFEIN 0,9976 5,6345

18 NETAS 0,9976 5,6346

TOTAL 17,7054 100

In the financial performance evaluation made through the TOPSIS method for
2022, FONET (0,7964) and LOGO (0,9861) appear as the businesses with the highest
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financial performance, similar to the 2020 and 2021 periods. Afterwards, ESCOM
(0,2031) and (0,1795) are seen as the most successful enterprise in terms of
financial performance, respectively. ESCOM again has the weakest financial
performance for 2022 (0,0022).

In order to evaluate long-term financial performance in line with the purpose
of the study, the performance index scores of the enterprises for the three periods
within the scope of the research were combined and presented collectively in Table
12.

Table 12

Table 12 Performance Index Scores of Businesses (2020 - 2022)

Performance Index Scores

1 FONET 43,3763 1,1446 4,2135 48,7344

3 ARDYZ 6,9261 0,2856 5,6342 12,8459

5 INGRAM 0,8190 0,1469 5,6349 6,6008

7 IDEAL 1,8853 0,0490 5,6348 7,5691

9 LOGO 4,6760 81,4359 5,6344 91,7463

11 DESPC 0,9324 0,1516 5,6349 6,7189

13 PAPIL 5,8416 0,1869 5,6333 11,6618

15 KAREL 0,5397 0,1451 5,6355 6,3204

17 ALCTL 0,8898 0,1472 5,6193 6,6563

19 PKART 3,1068 0,2013 5,6347 8,9428

The companies with the most successful financial performance in 2020 - 2022
were LOGO, FONET and ESCOM (Table 12). The companies with the weakest
financial performance in 2020 - 2022 are SMART, KAREL and INGRAM.

According to Bayramoglu and others; The standard value for good financial
performance can be symbolized by the threshold value. Businesses with total
performance index scores higher than the threshold value can be considered
financially successful, and those below can be described as having poor financial
performance Bayramoglu and Basarir (2016). The threshold value of total
performance index scores for 2020 - 2022 for the technology companies analyzed
in this study was calculated as 16. The most successful companies in terms of
erformance between 2020-2022 were LOGO, FONET, ESCOM, LINK, ARDYZ and
PAPIL, respectively. In conclusion; It has also been concluded that since technology
investments are large-scale investments, the liquidity of the companies in the
performance ranking in question, the permanent capital size to finance especially
long-term investments in the financial structure, and fixed asset investments as an
indicator of capacity come to the fore.

o
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This situation is especially true for Borsa Istanbul A.C. It can be interpreted that
investors shape their investments based on the news instead of investing by taking
financial indicators into consideration, and this situation can be interpreted as
taking positions according to the news, especially in the technology sector, causing
a move away from market efficiency. Investors making decisions based on the
results obtained from companies' balance sheets and income statements, instead of
the information they receive when purchasing shares, will both bring the stock
market closer to efficiency and enable it to be interpreted as a long-term investment
alternative by taking advantage of the stock market's profit opportunities more
accurately and accurately.

Financial ratios are frequently used in the literature to measure financial
performance; In the following, it is seen that the TOPSIS method is used for
performance ranking. In the light of this information, in this study, businesses were
ranked according to financial performance through the TOPSIS method, using 8
financial ratios. In addition, unlike previous studies in the literature, the differences
between the financial performances of businesses were revealed more precisely
both in terms of periods, through the developed performance index score; and long-
term performance rankings could be made. Moreover, with the threshold value
calculation, it was possible to consider businesses in a binary structure as financially
successful and weaker than average. In this respect, it is thought that the study will
contribute to both practitioners and the literature.

Although this study is a comparison of the financial performance of technology
companies traded on BIST for the period 2020 - 2022, it should be described as a
situation analysis. The methods and evaluations used within the scope of the study
are guiding for similar studies. Therefore, it can be recommended that both
practitioners, policy makers and researchers repeat similar analyzes frequently.

5. CONCLUSION

The ability of businesses to continue their activities in their environments
depends on their competitiveness. This shows the extent to which the business uses
(performance) functions such as cost, profit, production and workforce. Measuring
and analyzing the performance of businesses with the help of financial ratios
becomes important in determining the market values of businesses and comparing
them with each other.

In this study, it was tried to reveal how the financial performance of businesses
can be evaluated in the long term by using the TOPSIS method. The study focused
on technology companies, taking into account their growth rate in recent years and
their ability to attract investments.

The increasing importance of technology in terms of increasing the
competitiveness of countries and increasing the level of welfare causes companies
in this sector to have a more strategic position. In this context, the financial
performance of companies is important for both their own lifespan and the
country's economy.
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