EGE AKADEMIK BAKIS | EGE ACADEMIC REVIEW

Volume 25 « Number 3 « July 2025
Cilt 25« Sayi 3 « Temmuz 2025

Contents

The Relationship Between Compliance with the Principles of
Transparency and Best Practice and Journal Sustainability in Scientific Publishing
Tugce PEKCOSKUN, Kadri KIRAN, Didem AYDAN, Fatma BASAR, Cem UZUN ...........coucceomneveeeneeeenn. 475-482

Human Development-Crime Nexus in the European Countries:
Do Unemployment and Inflation Matter?

Mustafa Batuhan TUFANER 483-494

From Cyberpunk to Cypherpunk:
The Tecnical and ideological Roots of Bitcoin

Ahmet Aydin ARI, Ramazan BEKTAS, Kerim Eser AFSAR 495-510

Determination of the Industries that Integrate Tiirkiye to the World: An Empirical
Analysis Using Intercountry Forward and Backward Linkage Coefficients

Misra CAKALOGLU, Selim CAGATAY 511-522

Financial Soundness Performance in Member Countries of the Organization of
Turkic States: An Application Using Multiple MCDA Methods for the Period of 2018-2022
Yusuf PALA, Hakan YILDIRIM 523-554

The Effect of Environmental Concern and Brand Hate on Purchase Intention: Mediating
Role of Greenwashing and Moderating Role of Consumerr Captivity in Airline Industry

Zeynep UNAL, Zeliha ESER 555-566

Health Tourism Potential of Turkey under the Different Regimes:
Macroeconomic Factors Affecting the International Competitiveness

Coskun AKDENIZ, Ugur SINET, Umit GABERLI 567-578

An Exploratory Study on the Reconceptualization of Inclusivity as a
Management Practice in the Turkish Institutional Context

Koray KARTALKAYA, Yiicel SAYILAR 579-594

A Smart - Selection - Based Genetic Algorithm for Delivery and Pickup Problem
with Order Time Windows

Ural Gékay CICEKLI, Aydin KOCAK, Ege CIHANGIR 595-608

Time-Varying Betas and Effects of Data Frequency and Estimation Window Preferences:
Case of Istanbul Stock Exchange

Musa OVALI, Koray KAYALIDERE 609-626

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article

Article Type:

Research Article



EGE AKADEMIK BAKIS | EGE ACADEMIC REVIEW

Article Type: Research Article

Cilt 25 « Sayi 3 « Temmuz 2025

SS.523/536

Doi: 10.21121/eab.20250305

Basvuru Tarihi: 12.10.2024 - Kabul Tarihi: 13.04.2025

Financial Soundness Performance in Member Countries of the
Organization of Turkic States: An Application Using Multiple
MCDA Methods for the Period of 2018-2022

Yusuf PALA'®, Hakan YILDIRIM?

ABSTRACT

The growing significance of cooperation between nations has become increasingly evident in recent years, largely due to the
accelerating impact of globalization. Bilateral agreements and regional partnerships have been observed more frequently. One
of the recent successful examples of such efforts is the Organization of Turkic States, which includes Azerbaijan, Kazakhstan,
Kyrgyzstan, Uzbekistan, and Turkiye. This study examines the financial soundness performance of Organization of Turkic States
member countries with sufficient data from the period of 2018 to 2022. Using data from the International Monetary Fund
database, an integrated approach of CRITIC, GRA, and SAW methods is employed. The results, consolidated using the Borda
Count technique, provide a ranking of the financial soundness of these countries during the specified period. According to the
analysis findings, the financial soundness performance rankings are as follows: Kazakhstan, Tlirkiye, Uzbekistan, and Kyrgyzstan.
This study is the first to comparatively examine the financial soundness performances of member countries of the Organization
of Turkic States, and as such, it contributes to the literature in this area.

Keywords: Financial Soundness, Financial Stability, Organization of Turkic States, CRITIC, GRA Method, SAW Method.
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INTRODUCTION

Relations between countries have been rapidly
expanding due to globalization. Growing bilateral and
regional alliances have facilitated access to new trade
markets, financing opportunities and information. One
of the important regional alliances that has been recently
organized is the Organization of Turkic States (OTS). OTS
represents a collaborative effort between the Republic
of Turkiye and the Central Asian Turkic Republics. It is a
social, cultural, and economic community of countries
that have significant energy resources, especially natural
gas, and oil, have a big potential in sectors such as
agriculture, tourism, and construction, and are located
on the trade routes between Asia and Europe, including
the historical Silk Road.

The OTS is relatively young compared to other
organizations established for similar purposes, aiming
at economic and cultural cooperation among Turkic-
speaking countries. Organizations with similar objectives,
such as the Association of Southeast Asian Nations

(ASEAN) and the Black Sea Economic Cooperation
(BSECQ), have been often established between countries
with different structures and diverse cultural and
historical ties. What distinguishes the OTS from similar
organizations is that it is a union based on the Turkic
language, emphasizing not only economic but also
cultural cooperation and solidarity among its member
countries. The cultural and geographical proximity of
OTS countries, along with their role as a bridge between
developed European nations and large emerging Asian
economies, are significant advantages for the OTS. With
a population of approximately 160 million, an economic
size of 1.5 trillion dollars, and a trade volume exceeding
1 trillion dollars, the OTS holds significant potential for
economic development. However, the trade volume
of around 42 billion dollars between OTS countries is
relatively low compared to the potential of its member
countries. Increased economic cooperation and solidarity
between countries will contribute to the growth of low-
volume trade.
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The strength and stability of a nation’s financial system,
along with its ability to withstand economic shocks,
play a crucial role in shaping the country’s risk premium.
Therefore, investigating the soundness of countries’
financial structures is of great importance both for
financial stakeholders and for the health of economies
(Okur et al., 2021: 94). Financial Soundness (FS) Indicators
(FSIs) published by the International Monetary Fund
(IMF) are significant indicators in this regard. This paper
undertakes an in-depth assessment of the financial
stability performance of OTS member states, offering
a comparative analysis across recent years. This study
represents the first comprehensive evaluation aimed
at investigating the comparative financial soundness
performance of OTS member countries, and so marking
a significant and original contribution to the body of
research on the economic cooperation and stability of
this organization. This study aims to analyze the financial
performance of OTS countries and identify the financial
strengths and weaknesses of its member states. This study
aims to highlight the issues in the financial structures of
the countries, identify areas for improvement, and guide
the Union’s future economic strategies. The next steps of
the study include introducing the OTS and its members,
discussing the FSls, and reviewing the literature on these
indicators.The study’s final phase involves conducting the
practical implementation and assessing the outcomes.

OVERWIEW OF THE OTS

In 1992, a summit meeting took place involving
Azerbaijan, Kazakhstan, Kyrgyzstan, Turkmenistan,
Uzbekistan, and Turkiye. At the summit, the attendees
discussed the need to strengthen cooperation between
the countries, ensure economic coordination, make
arrangements for free trade, and open up the high natural
resource potential of the newly established Turkic states
to Europe and the world through Turkiye. After the 1992
summit, this process matured and developed further with
new summits. The Turkic Council, officially known as the
Cooperation Council of Turkic-speaking States (CCTS), was

Table 1. Statistics on OTS countries

founded in 2009 through the Nakhchivan Agreement,
which was signed by Azerbaijan, Kazakhstan, Kyrgyzstan,
and Tirkiye. This council serves as a platform for fostering
cooperation among Turkic-speaking countries. With the
7th Summit taking place in Bak( in 2019, the Republic
of Uzbekistan became a member of the CCTS. During
the 8th Summit, the CCTS was officially rebranded as
the Organization of Turkic States. The 9th, 10th, and 11th
Summits of the OTS were held in Samarkand on November
11, 2022, Astana on November 3, 2023, and Bishkek on
November 6, 2024, respectively. During the 9th Summit,
leaders reaffirmed their commitment to Turkic integration
and the Turkic World 2040 Vision. The 10th Summit, held
under the motto “Turkic Era,” focused on strengthening
cooperation among Turkic States.The 11th Summit saw the
adoption of the Turkic Green Vision and the Turkic World
Charter, with Bishkek being designated as the 2025 Turkic
World Digital Capital. At this summit, key agreements
were signed on the digital economy, green finance, and
space activities. The chairmanship was handed over to
Kyrgyzstan, and it was decided that the 2025 Summit
would be held in Azerbaijan, while an informal summit
would take place in Hungary (Organization of Turkic
States, 2024a).

Currently, OTS consists of five member countries:
Azerbaijan, Kazakhstan, Kyrgyzstan, Uzbekistan, and
Turkiye. In addition to its full members, the OTS has several
observer states, including the Turkish Republic of Northern
Cyprus, Hungary, Turkmenistan, and the Economic
Cooperation Organization (ECO). The main objective of
the OTS is to strengthen cooperation in social, political,
economic, and cultural spheres among its member states.
It aims to uphold security and stability in the region and
to foster the development and growth of its member
countries by leveraging the potential of the Turkic world
(Organization of Turkic States, 2024b).

Table 1 presents the population statistics and some
macroeconomic data for the OTS countries in 2023.
Relevant data were obtained from the World Bank Data

Population Gdp CPI Exports Imports EDS FDI (Thousand
(Thousand $) (Million $) % (Millions $) (Millions $) (Millions $) $)

Azerbaijan 10.154 72.356 8.8 35.487 25.016 14.533 252.836
Kazakhstan 20.330 262.642 14.7 90.360 71.882 163.155 5.437.312
Kyrgyzstan 7.100 13.988 10.8 5478 14.127 10.115 1.500
Uzbekistan 35.652 101.592 11.4* 24.067 41335 59.184 2.156.721
Tarkiye 85.326 1.118.253 53.9 356.900 384.240 499.842 10.951.000
World 8.061.876 106.171.668 5.6 31.134.686 30.247.168 - 867.176.687

Source: https://data.worldbank.org/*Uzbekistan inflation data is for 2022
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Portal. OTS countries account for approximately 2% of
the world’s population and contribute about 1.5% of
global GDP. In 2023, OTS countries’ exports accounted for
approximately 1.65% of global exports, while theirimports
represented 1.77% of the global total.

Azerbaijan gained independence in 1991 and has a
population of 10,154 million with a gross domestic product
(GDP) of $72,36 billion as of 2023. In 2023, Azerbaijan’s
exports accounted for 0.11% of global exports, while its
imports made up 0.08%. In 2023, Azerbaijan attracted
USS$ 252,836 million in net Foreign Direct Investment (FDI),
while its External Debt Stock (EDS) was USS 14,533 million.

Oil and gas are the locomotives of the economy
of Azerbaijan. After gaining independence, financial
liberalization becameincreasinglyimportantin Azerbaijan.
During this process, various financial institutions, especially
banks, were allowed to operate. As of 2024, Azerbaijan
is home to a total of 23 banks, with 2 state-owned and
21 privately-owned. 9 of the privately owned banks are
foreign-owned. There are also 55 credit institutions and 39
credit unions operating in the country (Central Bank of the
Republic of Azerbaijan, 2024).

Kazakhstan, Central Asian Turkic state, has a population
of 20,33 million and a GDP of $ 262,6 billion as of 2023.
With an inflation rate of 14.7% in 2023, Kazakhstan has the
second-highest inflation rate among the OTS countries. In
2023, Kazakhstan attracted US$ 5.437 million in foreign
investments, while its EDS stood at USS$ 163,155 billion.
Kazakhstan's exports in 2023 accounted for 0.29% of
global exports, while its imports totaled 0.24%.

The service and agriculture sectors play an important

role in Kazakhstan's economy. Kazakhstan boasts
abundant and robust mineral reserves. The country is
one of the top producers of uranium in the world (Ozer
et al, 2024: 19). Additionally, oil revenues are crucial for
Kazakhstan's economy. From 2010 to 2021, around 65% of
Kazakhstan’s merchandise exports were oil-based. During
this period, oil revenues accounted for approximately 35%
of Kazakhstan's budget (World Bank, 2023: 13). Although
relatively small, Kazakhstan’s financial sector is open to
development. Banks have largely dominated the financial
sector. The Unified Accumulative Pension Fund (UAPF)
stands as a key pillar within the non-banking financial
sector, playing a crucial role in its overall structure (IMF,

2024).

Kyrgyzstan is categorized as a low- to middle-income
nation situated in Central Asia. In 2023, its GDP reached
approximately USS$ 14 billion, with a population of 7,1

million. Kyrgyzstan is rich in natural resources. However,
there are also opportunities in terms of hydroelectricity
generation, agriculture, and the tourism sector. In 2023,
Kyrgyzstan's foreign trade balance showed a deficit of US$
8,6 billion, while its external debt stock stood at US$ 10,1
billion. Kyrgyzstan has a relatively weak outlook in terms of
foreign direct investment.

There are 23 commercial banks operating in Kyrgyzstan's
financial sector. The country is home to 752 non-bank
financial institutions. Additionally, the combined assets
of banks, along with those of non-bank financial and
credit institutions, account for approximately 57.3% of the
nation’s GDP (National Bank of the Kyrgyz Republic, 2023).

Uzbekistan is the newest member of the OTS. As of 2023,
its population is 35.65 million, and its GDP is USS$ 101.59
billion. In 2023, Uzbekistan exported approximately US$
24 billion and imported USS$ 41 billion, resulting in a deficit
in its foreign trade balance. The stock of external debt has
reached US$ 59.184 billion.

The privatization efforts and reforms implemented in
recent years have had a positive impact on Uzbekistan’s
economy. The banking sector has a significant weight in
Uzbekistan’s financial sector. In 2023, the proportion of
banking sector assets relative to GDP is estimated to be
around 61%. In the non-bank financial sector, this ratio is
approximately 1.6% (Central Bank of Uzbekistan, 2023: 26).

Turkiye, a member of the G-20 countries, is the 17th
major economy globally. In 2023, its GDP is US$ 1.118
trillion, and its population is 85.32 million. In this respect,
Turkiye has the highest population and GDP in the OTS.
Turkiye has been experiencing inflation problems in
recent years, and the inflation rate in 2023 was 53.9%. This
rate is significantly higher than the global average. In 2023,
Turkiye's share of global exports and imports was 1.15%
and 1.27%, respectively. In 2023, Turkiye attracted US$
10.951 million in net foreign direct investment, while its
external debt stock reached US$ 499.842 million.

Geographically and in terms of economic relations,
Turkiye has a key position in the opening of the OTS
countries to Europe and the transportation of natural
resources in these countries. Tiirkiye has a well-established
banking sector. As of March 2024, there are 63 banks in
service. Banks’ assets were 90% of the GDP in 2023 (BDDK,
2024).

FS AND INDICATORS REFLECTING FS

FS denotes the capacity of the financial system and its
institutions to effectively manage and withstand financial
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shocks or disruptions. The likelihood of disruption
of intermediation services decreases as FS improves
(Noman & lIsa, 2021: 241). FSIs evaluate the financial
sustainability and stability of both financial institutions
and their clientele (San Jose & Georgiou, 2008: 277).
These indicators are generated using information from
financial institutions. Therefore, it has the ability to
represent financial institutions and the markets in which
they trade (Sundararajan et al,, 2002: 2). The FSls enable
the identification of both the strengths and weaknesses
within a financial system, facilitating a thorough
evaluation across various countries and institutions.

FSls were created to provide strong indicators and a
reliable data set for early identification of financial risks
and vulnerabilities, especially during frequent financial
crises (San Jose & Georgiou, 2008: 277). The Asian financial
crisis of 1997 served as a pivotal moment in the evolution
of FSls. In response to the crisis, both the World Bank
and the IMF launched initiatives to create FSls, aligning
this effort with the ongoing Financial Sector Assessment
Program (FSAP) at that time. Initiated in 1999, this project
received support from other international organizations.
After the study, a comprehensive guide was compiled and
published in 2006 (Gersl & Hemanek, 2007: 69; San Jose &
Georgiou, 2008: 277-278; Navajas & Thegeya, 2013: 5).

In the 2006 Compilation Guidelines, FSls consist of two
parts, a core set, and an incentivized set, and cover a total
of 39 FSls. The core set includes 12 FSls, with key indicators
for the banking sector. The incentivized framework
encompasses a diverse array of entities, including non-
financial corporations, households, the non-bank financial
sector, securities, and real estate markets, alongside
certain data from the banking sector, amounting to a
total of 27 distinct indicators (Gersl & Hemanek, 2007: 69).
Understanding these indicators is crucial for assessing
financial well-being and stability (Sugiyarto, 2015: 1-2).

Efforts to develop FSIs are not limited to the IMF.
International organizations such as the European Union
are working to establish various FSls. Some countries are
also making individual efforts. The IMF’s work also carries
on in line with the 2006 compilation guidelines. A new
guideline on FSls was published in 2019 and then updated
in 2022. In new studies, the number of FSlIs increases, and
their content is renewed to meet current requirements.

LITERATURE REVIEW

Research on FSls typically focuses on individual
countries or groups of countries. Arzova and Sahin
(2024) with 17 countries; Bitetto et al. (2023) with 119

countries have tried to construct a valid FS index. Studies
examining a single country have generally analyzed the
FS and efficiency of the banking sector in that country.
Some of these studies include the analyses conducted by
Almahadin et al. (2020) on Jordan, Ahmed and Dogarawa
(2021) on Nigeria, Sjaus and Zaja (2022) on Croatia, Salina
et al. (2021) on Kazakhstan, and llgin (2024) on Turkiye.
These studies assess the FS of the banking system in the
respective countries using various FSls.

Some authors like Seyedi and Abdoli (2019), have
analyzed the factors affecting FSls. In contrast, some authors
have used FSIs to assess banks'FS or examine their changes
over time. Masud and Haq (2016) conducted an analysis of
the FS of banks in Bangladesh, employing a trend analysis
approach covering the years 2006 to 2014. Rahman (2017)
examined the financial stability of banks in Bangladesh,
while Ouma and Kirori (2019) conducted a similar analysis
in Kenya. They have used the Bankometer method. The FS
of institutions can be investigated both on a sectoral basis
and at a micro-level as a company. Suresh et al. (2019)
conducted an in-depth analysis of the FS of both the Bank
of Bhutan Limited and Tashi Bank at a micro-level.

Various models are used in studies that assess FS.
Multi-Criteria Decision-Making (MCDM) models are also
preferred in studies on FS. Below are some examples of
studies that utilized these models:

Gaganis et al. (2006), have used the Utility Additives
Discriminants (UTADIS) method to study 894 banks in
79 countries. By analyzing six financial and four non-
financial indicators, they found that the primary factors
influencing the classification of banks are asset quality,
capital adequacy, and the specific market conditions in
which the banks operate.

In their study, loannidis et al. (2010) examined 944 banks
from 78 countries and determined that the UTADIS and
Artificial Neural Networks (ANN) models were the most
successful methods for bank classification on average.

Ginevicius and Podviezko (2013), analysed Lithuanian
banks for the period 2007-2009. In addition to methods
such as SAW, TOPSIS, the COPRAS method developed in
Lithuania and the PROMETHEE Il technique have been
used in this article. The results of the study indicate
instability in the Lithuanian banking market and show
significant fluctuations in banks’ positions.

Doumpos et al. (2016), have examined 256 banks
participating in the European Central Bank’s stress tests in
2010, 2011, and 2014 using the FSIs with MCDM models.
According to the study findings, capital adequacy is the
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Table 2. Criteria evaluated in the study

Criteria Definition Explanations References Direction
Tier1 Capital | TIER1 Capital is a frequently used measure in stress tests as an (DZ(SL:rG‘;PgiSneezt\/iac“Lius
to risk- | indicator of the survival capacity of financial institutions. This s .
TIER1 . R . ] - L . and Podviezko Benefit
weighted ratio, which scales quality capital elements with risk-weighted (2013); Okur et al
assets assets, measures the sensitivity of financial institutions to risk. (2021)’ '
Provisions This variable refers to the collateral allocated by banks and
PRO for financial institutions for non-performing loans. It can also be | Marjanovi¢ and Benefit
nonperformi | expressed as reserves for losses arising from non-performing | Popovic (2020)
ng loans loans.
The ROA ratio, used as a measure of the return on assets for Doumpos et al
Return  on | financial institutions, assesses the impact of profitability P B X
ROA —_— ) R (2016); Marjanovic¢ Benefit
assets generated by asset utilization on the health of the financial !
and Popovi¢ (2020)
system
Return  on ROE, as a measure of financial performance, indicates the | Radulescu et al.
ROE equit efficiency of equity capital utilization. ROE is an important | (2017); Roy and Benefit
quity indicator for assessing financial health and profitability. Das (2018)
This is the ratio of net interest margin to gross income. It helps
Interest us understand the proportion of interest income in total U
. . R L T . ) Ginevicius and
margin  to | income. As this ratio increases, it is interpreted as higher income . X
M ) ; o Podviezko (2013); Benefit
gross from interest-earning products and greater sensitivity to Okur et al. (2021)
income interest rates. In this case, the financial institution's interest rate :
risk may increase, and its financial health may deteriorate.
It.(l)qmd i;soertts- This ratio shows the ability of liquid assets to cover short-term
LA term liabilities. A high ratio indicates that the financial institution is | Radulescu et al. Benefit
liabilities resilient to liquidity crises. (2017)
Nonperformi | This ratio, which shows the share of non-performing loans in | Doumpos et al.
NPL ng loans to | total loans, reflects the asset quality of the financial institution. | (2016); Okur et al. Cost
total gross | An increase in this ratio indicates that the asset quality of the | (2021); Radulescu
loans financial institution has weakened and its risk has grown. etal. (2017);
This ratio is calculated by scaling the difference between a
Net open X R X .
. ; financial institution's foreign currency denominated assets and
position in liabilities by capital. A low level of this ratio, which measures a
OFX foreign ) R ; S Okur et al. (2021); Cost
financial institution's foreign exchange risk and the extent to . )
exchange to . S NS ) . Seyedi and Abdoli
. which this risk is covered by capital, indicates that the financial
capital PR L . . (2019)
institution is more resilient to foreign exchange volatility.

most robust indicator. While profitability and liquidity
ratios are other important indicators, management
efficiency is relatively weaker when measuring FS.

Radulescu et al. (2017) performed a comparative
examination of the European banking system in the
aftermath of Brexit, framed within the context of Basel llI
regulations. Their analysis employed the PROMETHEE I
method combined with the entropy method across 28
EU member states. The results indicated that the banking
sectors in Central and Eastern Europe demonstrated a
remarkable level of efficiency and effectiveness. In contrast,
more developed countries, including Germany, Italy, Britain,
and France, demonstrated less favorable results.

Roy and Das (2018), analyzed the financial performance
of 19 Bangladeshi banks from 2012-2013 using the
TOPSIS method. Foreign commercial banks were more
successful according to the findings.

Marjanovi¢ and Popovi¢ (2020) have analyzed banks in
Serbia. The study period was 2012-2017 and used CRITIC
and TOPSIS models. This study suggests that the influence
of liquidity indicators and FSIs on bank performance is
steadily growing.

Okur et al. (2021) evaluated the financial stability of 18
countries, specifically focusing on the Fragile 5 group.
The TOPSIS method was utilized in this article and,
examined the period from 2016 to 2018. The study’s
findings show that the countries defined as Fragile Five
in the relevant period were not among those with poor
financial performance. Accordingly, compared to other
countries, it is observed that these countries performed
better.

Yilmaz (2023) has examined the financial performance
of US deposit banks with PARIS-ENTROPY methods from
2018t0 2022 by bank groups. It was determined that the
best-performing group of banks in the relevant period
were those with assets between $100 million and $1
billion. Using 10 indicators, the study concluded that
the assets/equity ratio, which carries the highest weight
under the ENTROPI, is the most significant criterion.

As far as we can tell from the literature, there is no
research specifically focused on FS performance within
the OTS. This enhances the importance of this study.
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METHODOLOGY
Data set

In this article, the FSIs have been used for the analysis
of the OTS member countries in the period 2018-2022.To
this end, eight evaluation criteria have been determined
in light of the relevant literature. The countries studied
are Kazakhstan, Kyrgyzstan, Uzbekistan, and Tirkiye.
Azerbaijan, which did not have sufficient data during the
relevant period, has been excluded from the analysis.

The data on the variables used in the study are
obtained from the Financial Soundness Indicators (FSls)
published by the IMF. Table 2 presents the variables used
in the study along with explanations for each variable.
Additionally, the reference studies where these variables
are used are provided in Table 2.

Methods

MCDM is used to select the best choice between
multiple criteria. There are numerous studies in the
literature concerning these methods. One of the
preliminary steps in applying these methods has been
determining the importance weights of the criteria. There
are three primary approaches to criterion weighting:
equal weighting, subjective weighting, and objective
weighting methods. In this research, the significance
weights assigned to the criteria were determined using
two methodologies: the equal weighting approach and
the Criteria Importance through Intercriteria Correlation
(CRITIC) method, which is widely acknowledged in
academic literature as a premier technique for objective
criterion weighting. After the importance weights of the
criteria were calculated, Grey Relational Analysis (GRA)
and Simple Additive Weighting (SAW) methods were
utilized to determine the rankings of financial institutions
in the relevant countries. The implementation steps of
these methods are presented in Table 3.

Table 3 provides the implementation steps of criterion
weighting and performance ranking methods. All
analyses conducted on the article have been performed
by following the implementation steps of the respective
analysis.

EMPIRICIAL FINDINGS

This study has assessed the financial performance of
Kazakhstan (A1), Kyrgyzstan (A2), Uzbekistan (A3), and
Turkiye (A4) using GRA and SAW methods. Defining the
significance weights of the criteria used to evaluate the
FS performance of the countries examined serves as

the initial. CRITIC and Equal Weighting methods were
used for this purpose. Both weighting methods were
separately implemented to the data of the four countries
for each year from 2018 to 2022. The criteria whose
importance weights were determined were analyzed
by GRA and SAW methods and financial performance
ranking has made among countries for each year. To
avoid table pollution, only the implementation results
of 2018 are shared in detail. Since the same procedure
was followed in other years, only the results for these
years are reported. Detailed results for the other years
are presented in the appendices at the end of the study.
Table 4 presents findings using the CRITIC Method for
2018.

The same procedures were used for 2019, 2020, 2021,
and 2022. The final results for all years are displayed in
Table 5. The significance weights of the criteria fluctuate
annually, as illustrated in Table 5. However, when
considering the average values for the relevant period,
criteria NPL, IM, and TIER1 are the top three criteria in
terms of importance weights.

Performance ranking for the year 2018 is conducted
following the steps of the GRA Method as outlined in
Table 3, using the importance weights obtained from the
CRITIC Method. According to Table 6, the country with
the best FS performance in 2018 is Kazakhstan. This is
followed by Tiirkiye, Kyrgyzstan and Uzbekistan.

In Table 7, the GRA method, integrated with the Equal
Weighting method, ranks the performance of countries
for 2018.The findings reveal that the ranking of countries’
performance for 2018 is as follows: Kazakhstan, Turkey,
Kyrgyzstan, and Uzbekistan.

In Table 8, the SAW method is integrated with the
CRITIC Weighting method for 2018.

InTable 9, the SAW method is integrated with the Equal
Weighting method for 2018.In both methods, Kazakhstan
is ranked first, with Kyrgyzstan following in last place. In
the CRITIC Weighting - SAW method, Uzbekistan ranked
second, but in the Equal Weighting - SAW method, it
overtook Turkiye, taking the second spot.

Table 10 reports the results of GRA and SAW analyses
according to both CRITIC Weighting and Equal Weighting
methods. However, similar to some studies utilizing
multiple MCDM techniques findings obtained through
different methods in this study are consolidated using
the Borda Count Method (Akyliz & Aka, 2017; Szymczyk
et al.,, 2023). In this method, an alternative in the best
condition among n alternatives is given n-1 points. The
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Table 3. Application steps of analysis methods used in the study

CRITIC Method GRA Method SAW Method
Step 1: Decision Matrix (DM) Step 1: Decision Matrix (DM) Step 1: Decision Matrix (DM)
Ag[Xi1 X1z Xan Ag[X11 X2 0 Xin A [X11 X1z Xqp
= X X X = X X X = X X X
XS ) | XS P X= A X el )
ApXm1 Xmz " Xmn Ap Xm1 Xmz 0 Xmn Ap Xm1 Xmz ' Xmn

Step 2: Normalization of the DM

Xjj=Xj min
Rij=

_x]. max_ximin e

=1,2,..,n (1.2)

X;max—Xij

Rij:_]—_..... j:1,2,..,n (13)
] )

Benefit-type criteria are normalized
through Equation 1.2, while cost-type
criteria are normalized using Equation 1.3.

Step 3: Formation of the Correlation
Coefficient Matrix

m
Z. (rij=1))-(rix—TR)
i=1

Pik= = (1.4)
Zi=1(rij—ﬁ)2-(rik—fﬁ)2
Step 4: Computation of Cj Values
n
Cj=0'j.z (1 -pj) (1.5)
k=1
j=1,2,..,n
Zm (rij-13)
i=1
oj o~ (1.6)

Step 5: Computation of Criterion Weights

G

T
C
24es

Wi= (1.7)

(2.1)
Step 2: Normalization of the DM
Step 2: Determination of reference

values depending on the orientation of | r, = —1— (3.2)
PP ) max Xjj
the criteria . i
i=1,...,m
Step 3: Normalization of the DM FElan
Xjj—min Xjj I = Xij (3 3)
Xr = M (2.2) 1 min xjj :
max Xjj—min Xjj
X; = AR (2.3) i=1,...,m
max xjj—min X;j j= 1,...n

Benefit-type criteria are normalized using
Equation 22, while cost-type criteria | Benefit-type criteria  are  normalized

follow Equation 2.3 for normalization. Equation 3.2, while cost-type criteria follow
Equation 3.3.

Step 4: Creating the Absolute Value
(difference) Matrix All values must be positive. When there are
Aoi= IXij - ijl (24) negative values, formula 3.4 should be
(i=1,..mandj=1..n) followed to make the values positive.

Ay Ay o Ay ry =1y + |min ri]-| +1 (3.4)
A= Byr By o Ay

Step 3: Calculation of Alternative

Bmi Amz - Amn Preference Values
Step 5: Creating the GRA Coefficient _
Matrix: Sj = ZjZ1 Wiy (3-5)
Amin+nAmax
ij - Ajj+nAmax (2.5) i=1,.,m
The parameter denoted by n in the S) = Ei (3.6)
j=15)

formula is referred to as the weighting
coefficient, which must be between 0
and 1. In the literature, this value is
commonly assigned as 0.5y =

Yii. Y1z " Y
}/?1 y.22 y.Zn

Ymi Ymz * Ymn

Step 6: Calculation of GRA Grades

r =Yk Wik (2.6)

second-best alternative takes n-2 points. The alternative
in the last position takes 0 points, and these points are
then added up to calculate the Borda score. The option
with the maximum point is ranked first. The method is
formulated as follows;

bi = Z(M— i)

where r,_ represents the rank of alternative i under
criterion k, and M indicates the total number of
alternatives (Lansdowne & Woodward, 1996: 27).

Table 10 and Graph 1 presents the findings of the Borda
Counting Technique. Accordingly, Kazakhstan is the
optimal financial stability performance across the years.
Turkiye demonstrates the most successful performance in
2022, while in the other years, it ranks second. Uzbekistan
holds the third position in 2018 and 2020, second in 2019,
and fourth in 2021 and 2022. Meanwhile, Kyrgyzstan ranks
fourthin 2018, 2019, and 2020, and third in 2021 and 2022.
When the country rankings are evaluated in general, the
most financially sound country is Kazakhstan, while the
weakest country is Kyrgyzstan. The decline in Uzbekistan’s
ranking in recent years is significant.
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Table 4. Application of the CRITIC Method for 2018

Direction B B B B B B C C
Criteria TIER1 PRO ROA ROE M LA NPL OFX
A1 16,786 75,056 3,037 21,293 52,680 90,760 7,385 2,518
A2 19,627 54,640 1,612 7,988 64,608 66,927 7,297 3,582
A3 14,291 46,723 2,046 16,187 48,420 41,172 1,279 2,281
A4 13,993 68,345 1,797 13,498 68,888 64,010 3,687 1,522
Min 13,993 46,723 1,612 7,988 48,420 41,172 1,279 1,522
Max 19,627 75,056 3,037 21,293 68,888 90,760 7,385 3,582
Normalized Decision Matrix
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,496 1,000 1,000 1,000 0,208 1,000 0,000 0,516
A2 1,000 0,279 0,000 0,000 0,791 0,519 0,014 0,000
A3 0,053 0,000 0,305 0616 0,000 0,000 1,000 0,632
A4 0,000 0,763 0,130 0414 1,000 0,461 0,606 1,000
Correlation Coefficient Matrix
TIER1 PRO ROA ROE M LA NPL OFX
TIER1 1,000 -0,025 -0,070 -0,443 0,182 0,436 -0,824 -0,941
PRO -0,025 1,000 0,605 0,492 0,267 0,872 -0,545 0,325
ROA -0,070 0,605 1,000 0,922 -0,600 0,640 0,304 0,124
ROE -0,443 0,492 0,922 1,000 -0,665 0,363 0,074 0,444
IM 0,182 0,267 -0,600 -0,665 1,000 0,155 -0,279 0,058
LA 0,436 0,872 0,640 0,363 0,155 1,000 -0,863 -0,170
NPL -0,824 -0,545 -0,304 0,074 -0,279 -0,863 1,000 0,609
OFX -0,941 0,325 0,124 0,444 0,058 -0,170 0,609 1,000
(1-pjk) Matrix
TIER1 PRO ROA ROE M LA NPL OFX
TIER1 0,000 1,025 1,070 1,443 0,818 0,564 1,824 1,941
PRO 1,025 0,000 0,395 0,508 0,733 0,128 1,545 0,675
ROA 1,070 0,395 0,000 0,078 1,600 0,360 1,304 0,876
ROE 1,443 0,508 0,078 0,000 1,665 0,637 0,926 0,556
M 0818 0,733 1,600 1,665 0,000 0,845 1,279 0,942
LA 0,564 0,128 0,360 0,637 0,845 0,000 1,863 1,170
NPL 1,824 1,545 1,304 0,926 1,279 1,863 0,000 0,391
OFX 1,941 0,675 0,876 0,556 0,942 1,170 0,391 0,000
oj 0,465 0,454 0,445 0,417 0,473 0,409 0,487 0,413
G 4,040 2,272 2,532 2,421 3,724 2,277 4,446 2,707
w; 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111
Note: B: Benefit, C: Cost.
Table 5. Importance weights of FSIs for all years according to CRITIC method
TIER1 PRO ROA ROE IM LA NPL OFX
2018 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111
2019 0,152 0,094 0,102 0,088 0,193 0,085 0,176 0,110
2020 0,171 0,096 0,101 0,080 0,214 0,088 0,168 0,083
2021 0,161 0,082 0,107 0,094 0,126 0,179 0,155 0,096
2022 0,112 0,077 0,110 0,082 0,115 0,149 0,169 0,187
Average 0,152 0,088 0,105 0,088 0,160 0,119 0,170 0,117
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Table 6. GRA method results for 2018 (CRITIC Weighting)

Criteria TIER1 PRO ROA ROE M LA NPL OFX
Weights 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111
Direction B B B B B B C C
References 19,627 75,056 3,037 21,293 68,888 90,760 1,279 1,522
A1 16,786 75,056 3,037 21,293 52,680 90,760 7,385 2,518
A2 19,627 54,640 1,612 7,988 64,608 66,927 7,297 3,582
A3 14,291 46,723 2,046 16,187 48,420 41,172 1,279 2,281
A4 13,993 68,345 1,797 13,498 68,888 64,010 3,687 1,522
Min 13,993 46,723 1,612 7,988 48,420 41,172 1,279 1,522
Max 19,627 75,056 3,037 21,293 68,888 90,760 7,385 3,582
Max-Min 5,634 28,333 1,425 13,305 20,468 49,589 6,107 2,061
Normalized Decision Matrix
Criteria TIER1 PRO ROA ROE IM LA NPL OFX
Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,496 1,000 1,000 1,000 0,208 1,000 0,000 0,516
A2 1,000 0,279 0,000 0,000 0,791 0,519 0,014 0,000
A3 0,053 0,000 0,305 0,616 0,000 0,000 1,000 0,632
A4 0,000 0,763 0,130 0,414 1,000 0,461 0,606 1,000
Absolute Value (difference) Matrix
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,504 0,000 0,000 0,000 0,792 0,000 1,000 0,484
A2 0,000 0,721 1,000 1,000 0,209 0,481 0,986 1,000
A3 0,947 1,000 0,695 0,384 1,000 1,000 0,000 0,368
A4 1,000 0,237 0,870 0,586 0,000 0,539 0,394 0,000
Calculation of GRA Coefficients
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508
A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333
A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576
A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000
A max 1,000
A min 0,000
n(gc) 0,50
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE M LA NPL OFX Roi
A1 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508 0,716
A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333 0,495
A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576 0,488
A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000 0,610
Ranking Considering Importance Weights
TIER1 PRO ROA ROE M LA NPL OFX Roi
Weights 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111
A1 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508 0,648
A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333 0,524
A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576 0,515
A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000 0,612

Note: B: Benefit, C: Cost.
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Table 7. GRA method results for 2018 (Equal Weighting)

Criteria TIER1 PRO ROA ROE M LA NPL OFX
Weights 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
Direction B B B B B B C C

References 19,627 75,056 3,037 21,293 68,888 90,760 1,279 1,522

A1 16,786 75,056 3,037 21,293 52,680 90,760 7,385 2,518
A2 19,627 54,640 1,612 7,988 64,608 66,927 7,297 3,582
A3 14,291 46,723 2,046 16,187 48,420 41,172 1,279 2,281
A4 13,993 68,345 1,797 13,498 68,888 64,010 3,687 1,522
Min 13,993 46,723 1,612 7,988 48,420 41,172 1,279 1,522
Max 19,627 75,056 3,037 21,293 68,888 90,760 7,385 3,582
Max-Min 5,634 28,333 1,425 13,305 20,468 49,589 6,107 2,061

Normalized Decision Matrix

TIER1 PRO ROA ROE M LA NPL OFX

Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,496 1,000 1,000 1,000 0,208 1,000 0,000 0,516
A2 1,000 0,279 0,000 0,000 0,791 0,519 0,014 0,000
A3 0,053 0,000 0,305 0,616 0,000 0,000 1,000 0,632
A4 0,000 0,763 0,130 0,414 1,000 0,461 0,606 1,000

Absolute Value (difference) Matrix

TIER1 PRO ROA ROE M LA NPL OFX

A1 0,504 0,000 0,000 0,000 0,792 0,000 1,000 0,484
A2 0,000 0,721 1,000 1,000 0,209 0,481 0,986 1,000
A3 0,947 1,000 0,695 0,384 1,000 1,000 0,000 0,368
A4 1,000 0,237 0,870 0,586 0,000 0,539 0,394 0,000

Calculation of GRA Coefficients

TIER1 PRO ROA ROE M LA NPL OFX

A1 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508

A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333

A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576

A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000
A max 1,000
A min 0,000
n(gc) 0,50

GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508 0.716
A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333 0,495
A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576 0,488
A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000 0,610

Ranking Considering Importance Weights

TIER1 PRO ROA ROE IM LA NPL OFX Roi
Weights 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
A1l 0,498 1,000 1,000 1,000 0,387 1,000 0,333 0,508 0.716
A2 1,000 0,410 0,333 0,333 0,705 0,510 0,337 0,333 0.495
A3 0,346 0,333 0,418 0,566 0,333 0,333 1,000 0,576 0.488
A4 0,333 0,679 0,365 0,460 1,000 0,481 0,559 1,000 0.610

Note: B: Benefit, C: Cost
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Table 8. SAW method results for 2018 (CRITIC Weighting)

Weights 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111

Criteria TIER1 PRO ROA ROE IM LA NPL OFX
Direction B B B B B B C C

A1 16,786 75,056 3,037 21,293 52,680 90,760 7,385 2,518

A2 19,627 54,640 1,612 7,988 64,609 66,927 7,297 3,582

A3 14,291 46,723 2,046 16,187 48,420 41,172 1,279 2,281

A4 13,993 68,345 1,797 13,498 68,888 64,010 3,687 1,522

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,855 1,000 1,000 1,000 0,765 1,000 0,173 0,604
A2 1,000 0,727 0,531 0,375 0,938 0,737 0,175 0,425
A3 0,728 0,623 0,674 0,760 0,703 0,454 1,000 0,667
A4 0,713 0911 0,592 0,634 1,000 0,705 0,347 1,000

Weighting of Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

Weights 0,165 0,093 0,104 0,099 0,153 0,093 0,182 0,111

A1 0,141 0,093 0,104 0,099 0,117 0,093 0,032 0,067

A2 0,165 0,068 0,055 0,037 0,143 0,069 0,032 0,047

A3 0,120 0,058 0,070 0,075 0,107 0,042 0,182 0,074

A4 0.118 0.085 0.061 0.063 0.153 0.066 0.063 0.111
Si Si% Rank
0,746 0,265 1
0,616 0,219 4
0,729 0,259 2
0,719 0,256 3

Note: B: Benefit, C: Cost

Table 9. SAW method results for 2018 (Equal Weighting)

Weights 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Criteria TIER1 PRO ROA ROE M LA NPL OFX
Direction B B B B B B C C

A1 16,786 75,056 3,037 21,293 52,680 90,760 7,385 2,518

A2 19,627 54,640 1,612 7,988 64,609 66,927 7,297 3,582

A3 14,291 46,723 2,046 16,187 48,420 41,172 1,279 2,281

A4 13,993 68,345 1,797 13,498 68,888 64,010 3,687 1,522

Normalized Decision Matrix

TIER1 PRO ROA ROE M LA NPL OFX
A1 0,855 1,000 1,000 1,000 0,765 1,000 0,173 0,604
A2 1,000 0,727 0,531 0,375 0,938 0,737 0,175 0,425
A3 0,728 0,623 0,674 0,760 0,703 0,454 1,000 0,667
A4 0,713 0911 0,592 0,634 1,000 0,705 0,347 1,000

Weighting of Normalized Decision Matrix

Weights 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125

TIER1 PRO ROA ROE M LA NPL OFX

A1 0,107 0,125 0,125 0,125 0,096 0,125 0,022 0,076

A2 0,125 0,091 0,066 0,047 0,117 0,092 0,022 0,053

A3 0,091 0,078 0,084 0,095 0,088 0,057 0,125 0,083

A4 0,089 0,114 0,074 0,079 0,125 0,088 0,043 0,125
Si Si% Rank
0,800 0,280 1
0,614 0,215 4
0,701 0,246 3
0,738 0,259 2

Note: B: Benefit, C: Cost
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Table 10. Borda points for the 2018-2022 period

Borda Point According to GRA Method Results
2018 2019 2020 2021 2022

E.W cw E.W cw E.W cw E.W cw E.W cw
A1 3 3 3 3 3 3 3 3 2 2
A2 1 1 0 0 1 1 1 1 1 1
A3 0 0 1 2 0 0 0 0 0 0
A4 2 2 2 1 2 2 2 2 3 3

Borda Point According to SAW Method Results
2018 2019 2020 2021 2022

E.W cw E.W cw EW cw EW cw E.W cw
A1 3 3 3 3 3 3 3 3 2 2
A2 0 0 0 0 0 0 1 1 1 1
A3 1 2 1 2 2 2 0 0 0 0
A4 2 1 2 1 1 1 2 2 3 3

Borda Total Point Borda Ranking

2018 2019 2020 2021 2022 2018 2019 2020 2021 2022
A1 12 12 12 12 8 1st 1st 1st st 2nd
A2 2 0 2 4 4 4th 4th 4th 3rd 3rd
A3 3 6 4 0 0 3rd 2nd 3rd 4th 4th
A4 7 6 6 8 12 2nd 2nd 2nd 2nd st

E.W: Equal Weighting
C.W: Weighting According to CRITIC Method

Graph 1. Financial soundness performance in OTS member countries in the 2018-2022 period

4

3

2

1

0

2018 2019 2020 2021 2022

m Kazakhistan 1 1 1 1 2
B Kyrgyzstan 4 4 4 3 3
m Uzbekistan 3 2 3 4 4
m Tiirkiye 2 2 2 2 1

Source: They were prepared by the authors.

EVALUATION OF FINDINGS

This study seeks to conduct a comparative assessment
of the FS performance among the countries that are
members of the OTS. First, in line with data availability,
the four-member countries included in the sample were
analyzed by MDCM methods with eight main evaluation
criteria. Different weighting and ranking methods in
MDCM can lead to varying results. Therefore, the Borda
Counting Technique has been used, to integrate the
findings and determine the final performance rankings.

According to the findings of the CRITIC Weighting
method, the criteria with the highest importance weights
are NPL in 2018, IM in 2019 and 2020, LA in 2021, and
OFX in 2022. When evaluating the average importance
weights of the research criteria over the years, it becomes
evident that the criterion with the highest significance
is the NPL. Criteria with the lowest importance weight
according to equal mean value are PRO and ROE criteria.

When evaluating the FSls of the countries included in
the analysis, Kazakhstan is the most successful country
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based on average for PRO, ROA, ROE, LA, and FX. Risk
coverage capacity, asset utilization efficiency, and return
on equity have increased in Kazakhstan's financial system
from 2018 to 2022. IM decreased only in 2020 compared
to other years. The decrease in NPL and FX are positive
developments for the Kazakhstan financial system.
These developments, which enhance the stability of
Kazakhstan's financial system, could result in a greater
interest from investors in Kazakhstan. Particularly,
investments in natural resources, the energy sector, and
infrastructure could present opportunities for potential
investors. The ability to meet short-term obligations has
decreased significantly after 2020. This is one of the most
unfavorable aspects of the Kazakhstan financial system
based on evaluation criteria. This must be considered
for the stability of the financial system. Policymakers’
measures to enhance the liquidity of financial institutions
could be advantageous for the sustained stability of the
financial system. Creating a reserve to guard against
potential financial crises can be viewed as a measure
to be taken in this context. Liquidity problems may also
be regarded as a risk for investors adopting a short-
term investment strategy in Kazakhstan. At this stage,
a long-term investment strategy may be more suitable.
Government bonds and bonds issued by strong private
companies may be considered alternative
investment options. Kazakhstan, which has ranked
first in all years except 2022, has ranked second in the
performance rankings in 2022. Overall, Kazakhstan’s FS
performance is better than other OTC countries.

sector

An analysis of FSls for Tirkiye reveals that Turkiye's
capacity to cover risks increased during the relevant
period. This positive development in the financial
system should be supported by policies that strengthen
macroeconomic stability, such as disinflation, external
debt management, increasing The
proportion of interest income in total revenues had
been increasing until 2022, but there was a partial
decrease in 2022 compared to the previous year. This
rise in interest income is generally beneficial. However,
financial diversification strategies could be promoted to
boost non-interest income. Short-term debt repayment
capacity has remained almost flat over time but increased
significantly in 2022. The decline in both ROA and ROE
and the increase in OFX are negative developments in
terms of FS. Specifically, the increase in OFX poses a threat
to Turkey’s financial stability. Investors might choose to
diversify their portfolios as a hedge against exchange
rate fluctuations. To ensure the sustainability of financial
stability, policymakers need to adopt measures to
stabilize the FX position. Measures like enhancing foreign

and reserves.

exchange reserves and promoting trade in domestic
currency can help mitigate foreign exchange risks.
Turkiye consistently ranks among the top OTC countries
for the soundness of its financial performance across all
analyzed years. According to the ranking to performance
results, Turkiye is ranked first in 2022 and second in all
other years (in 2019, it has the same score as Uzbekistan).
In 2022, the ROA, ROE, and LA criteria improved, while
the NPL decreased. We believe that the improvement
in the criteria has a significant impact on the change in
ranking.

Uzbekistan hasn't experienced a significant change in
its risk-absorbing capacity from 2018 to 2022. While the
ROA experiences a slight increase, the ROE experiences
a decrease. IM increased in 2019 and 2020 but fell below
the 2018 level in 2022. This volatility in IM increases
the sensitivity of financial institutions to interest rates.
Financial institutions could use derivatives to hedge
against interest rate risk. Furthermore, the decrease
in interest income can be balanced by diversifying
Investors should formulate sector-
specific strategies, considering the decline in ROE and
the fluctuations in IM. Non-bank sectors could offer an
alternative for investors looking to mitigate interest
rate risk. In 2019 and 2020, short-term debt repayment
capacity had increased a partial. NPL has increased in all
years compared to 2018. This has an adverse effect on
financial soundness. Enhanced credit monitoring and
evaluation processes, along with stricter supervision of

revenue sources.

financial institutions, can help decrease non-performing
loans. Regulatory actions can be implemented to
restructure distressed loans. There has not been a
significant change in the net open position. Uzbekistan
has ranked third among the OTC states in 2018. In 2019,
it moved up to second place with the same score as
Turkiye, but couldn’t sustain this position and dropped
to third place in 2020 and fourth place in 2021 and 2022.

No significant change in risk coverage capacity
has been observed in Kyrgyzstan. PRO has increased
slightly in the 2018-2022 period. Both profitability
indicators have shown significant increases in 2022. IM
has significantly decreased in 2022. In response to this
development, which could negatively impact interest
income, banks should consider diversifying their revenue
streams and exploring alternative sources of income.
The upward trend in NPL presents a substantial threat
to the stability of Kyrgyzstan's financial system. At this
stage, measures such as enhancing credit assessment
and monitoring processes, as well as strengthening
supervisory mechanisms, can be implemented. Measures
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like restructuring or removing non-performing loans
from the system can be considered. Among the country’s
rankings, Kyrgyzstan, which ranked fourth in 2018, 2019,
and 2020, moved up one place to third place in 2021
and 2022. In 2021 and 2022, there was an improvement
in the ROA and ROE profitability indicators, as well as
the LA criterion. The decrease in OFX also supports this
improvement. We believe that this positive change in the
criteria has played a key role in Kyrgyzstan's improved
ranking.

CONCLUSION

The analysis findings have significant implications
for policymakers and regulatory authorities in the
members of the OTS. Member countries should consider
increasing their risk coverage capacity and short-term
debt repayment capacity, as well as maximizing profit
generation potential and interest income. At the same
time, efforts should be made to reduce non-performing
loans and net short positions in order to enhance FS and
prevent potential financial crises. Based on the findings of
the CRITIC weighting method and the final performance
rankings of the countries, we strongly recommend that
the authorities in Uzbekistan and Kyrgyzstan implement
regulations to reduce the non-performing loan ratio.
Because both countries saw an increase in the NPL ratio
during the years under review. This situation jeopardizes
the financial health of both countries and negatively
impacts their financial performance.

Recently, the OTS countries have concluded joint
industrial and trade agreements to facilitate trade. Steps
are being taken to establish a special economic zone
between member states to promote trade, create a
council of central banks, and set up an investment fund
to strengthen investment activities. The development
of payment systems among member countries and the
mutual sharing of knowledge in banking and financial
technology will enhance the financial performance of
OTS countries and contribute positively to financial
stability.

Azerbaijan holds significant status as a member of this
organization; however, it could not be included in this
analysis due to insufficient data availability. This is one of
the basic limitations of the article. In subsequent studies,
if observer countries are included as members and data
on Azerbaijan are shared within the scope of FSIs by the
IMF, the issue can be investigated more comprehensively
by including these countries. Additionally, country-
specific academic research can be expanded in areas
such as the rise in non-performing loans, the decline in

interestincome, and foreign exchange needs highlighted
in the study’s findings. The results of new studies could
provide valuable insights into identifying the sources of
these issues and developing solutions.
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Appendix 1. Application of the CRITIC Method for 2019

Directions B B B B B B C C
Alternatives/ Criteria TIER1 PRO ROA ROE IM LA NPL OFX
A1 19,108 75,056 3,037 21,293 52,680 95,866 8,143 1,649
A2 19,971 56,911 1,436 6,642 66,867 63,958 7,731 5,105
A3 20,368 56,651 2,126 13,046 50,715 40,322 1,479 11,280
A4 15,341 65,143 1,442 10,827 66,058 64,799 5,023 -0,997
Min 15,341 56,651 1,436 6,642 50,715 40,322 1,479 -0,997
Max 20,368 75,056 3,037 21,293 66,867 95,866 8,143 11,280
Normalized Decision Matrix
Alternatives/ Criteria TIER1 PRO ROA ROE IM LA NPL OFX
A1l 0,749 1,000 1,000 1,000 0,122 1,000 0,000 0,784
A2 0,921 0,014 0,000 0,000 1,000 0,426 0,062 0,503
A3 1,000 0,000 0,431 0,437 0,000 0,000 1,000 0,000
A4 0,000 0,461 0,004 0,286 0,950 0,441 0,468 1,000
Correlation Coefficient Matrix
Criteria TIER1 PRO ROA ROE IM LA NPL OFX
TIER1 1,000 -0,344 0,343 0,063 -0,510 -0,186 0,056 -0,803
PRO -0,344 1,000 0,705 0,833 -0,253 0,897 -0,532 0,668
ROA 0,343 0,705 1,000 0,958 -0,821 0,571 -0,178 -0,052
ROE 0,063 0,833 0,958 1,000 -0,746 0,623 -0,152 0,156
M -0,510 -0,253 -0,821 -0,746 1,000 -0,001 -0,390 0,529
LA -0,186 0,897 0,571 0,623 -0,001 1,000 -0,848 0,700
NPL 0,056 -0,532 -0,177 -0,152 -0,390 -0,848 1,000 -0,629
OFX -0,803 0,668 -0,052 0,156 0,529 0,700 -0,629 1,000
(1-pjk) Matrix

Criteria TIER1 PRO ROA ROE IM LA NPL OFX
TIER1 0,000 1,344 0,657 0,937 1,510 1,186 0,944 1,803
PRO 1,344 0,000 0,295 0,167 1,253 0,103 1,532 0,332
ROA 0,657 0,295 0,000 0,042 1,821 0,429 1,178 1,052
ROE 0,937 0,167 0,042 0,000 1,746 0,378 1,152 0,844
M 1,510 1,253 1,821 1,746 0,000 1,001 1,390 0,471
LA 1,186 0,103 0,429 0,378 1,001 0,000 1,848 0,301
NPL 0,944 1,532 1,178 1,152 1,390 1,848 0,000 1,629
OFX 1,803 0,332 1,052 0,844 0,471 0,301 1,629 0,000
oj 0,457 0,472 0,473 0,421 0,531 0,410 0,461 0,432

G 3,831 2,373 2,589 2,215 4,876 2,151 4,459 2,779

w;j 0,152 0,094 0,102 0,088 0,193 0,085 0,176 0,110

Note: B; Benefit, C; Cost

539



Yusuf PALA, Hakan YILDIRIM

Appendix 2. GRA method results for 2019 (CRITIC Weighting)

Directions B B B B B B C C
Weights 0,152 0,094 0,102 0,088 0,193 0,085 0,176 0,110
Alternatives/Criteria TIER1 PRO ROA ROE IM LA NPL OFX
A1 19,108 | 75,056 3,037 21,293 52,680 95,866 8,143 | 1,649
A2 19,971 56,911 1,436 6,642 66,867 63,958 7,731 5,105
A3 20,368 56,651 2,126 13,046 50,715 40,322 1,479 11,280
A4 15,341 65,143 1,442 10,827 66,058 64,799 5,023 -0,997
Min. 15,341 56,651 1,436 6,642 50,715 40,322 1,479 -0,997
Max. 20,368 75,056 3,037 21,293 66,867 95,866 8,143 11,280
Max. - Min 5,027 18,405 1,601 14,651 16,153 55,544 6,664 12,277
Normalized Decision Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,749 1,000 1,000 1,000 0.1217 1,000 0,000 0,784
A2 0,921 0,014 0,000 0,000 1,000 0,426 0,062 0,503
A3 1,000 0,000 0,431 0,437 0,000 0,000 1,000 0,000
A4 0,000 0,461 0,004 0,286 0,950 0,441 0,468 1,000
Absolute Value (difference) Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,251 0,000 0,000 0,000 0,878 0,000 1,000 0,216
A2 0,079 0,986 1,000 1,000 0,000 0,575 0,938 0,497
A3 0,000 1,000 0,569 0,563 1,000 1,000 0,000 1,000
A4 1,000 0,539 0,996 0,714 0,050 0,559 0,532 0,000
Calculation of GRA Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000
A max 1,000
A min 0,000
n(gc) 0,500
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699 0,758
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502 0,523
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333 0,534
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000 0,553
Ranking Considering Importance Weights
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699 0,676
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502 0,575
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333 0,578
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000 0,577
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Appendix 3. GRA method results for 2019 (Equal Weighting)

Directions B B B B B B C C
Weights 0,125 0125 0,125 0,125 0125 0,125 0,125 0,125
A"Z‘;'i‘taet:i‘; es/ TIER1 PRO ROA ROE M LA NPL OFX
A1 19,108 | 75,056 3,037 21,293 | 52680 | 95866 8,143 1,649
A2 19,971 56,911 1,436 6,642 66,867 | 63,958 7,731 5,105
A3 20,368 | 56,651 2,126 13,046 | 50715 | 40322 1,479 11,280
A4 15,341 65,143 1,442 10827 | 66058 | 64,799 5,023 -0,997
Min. 15,341 56,651 1,436 6,642 50,715 | 40,322 1,479 -0,997
Max. 20,368 | 75,056 3,037 21,293 | 66867 | 95866 8,143 11,280
Max. - Min 5,027 18,405 1,601 14,651 16,153 | 55,544 6,664 12,277

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,749 1,000 1,000 1,000 0.1217 1,000 0,000 0,784

A2 0,921 0,014 0,000 0,000 1,000 0,426 0,062 0,503

A3 1,000 0,000 0,431 0,437 0,000 0,000 1,000 0,000

A4 0,000 0,461 0,004 0,286 0,950 0,441 0,468 1,000

Absolute Value (difference) Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,251 0,000 0,000 0,000 0,878 0,000 1,000 0,216
A2 0,079 0,986 1,000 1,000 0,000 0,575 0,938 0,497
A3 0,000 1,000 0,569 0,563 1,000 1,000 0,000 1,000
A4 1,000 0,539 0,996 0,714 0,050 0,559 0,532 0,000
Calculation of GRA Coefficients |
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000
A max 1,000
A min 0,000
n(gc) 0,500
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699 0,758
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502 0,523
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333 0,534
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000 0,553

Ranking Considering Importance Weights

TIER1 PRO ROA ROE M LA NPL OFX Roi

A1 0,666 1,000 1,000 1,000 0,363 1,000 0,333 0,699 0,758
A2 0,864 0,337 0,333 0,333 1,000 0,465 0,348 0,502 0,523
A3 1,000 0,333 0,468 0,470 0,333 0,333 1,000 0,333 0,534
A4 0,333 0,481 0,334 0,412 0,909 0,472 0,485 1,000 0,553
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Appendix 4. SAW method results for 2019 (CRITIC Weighting)

Directions Max Max Max Max Max Max Min Min
Weights 0,152 0,094 0,102 0,088 0,193 0,085 0,176 0,110
A"g:'i‘tzt:; e/ | Tier PRO ROA ROE M LA NPL OFX
A1 19,108 75,056 3,037 21,293 52,680 95,866 8,143 1,649
A2 19,971 56,911 1,436 6,642 66,867 63,958 7,731 5,105
A3 20,368 56,651 2,126 13,046 50,715 40,322 1,479 11,280
A4 15,341 65,143 1,442 10,827 66,058 64,799 5,023 -0,997

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,938 1,000 1,000 1,000 0,788 1,000 0,182 0,274
A2 0,981 0,758 0,473 0,312 1,000 0,667 0,191 0,141
A3 1,000 0,755 0,700 0,613 0,758 0,421 1,000 0,075
A4 0,753 0,868 0,475 0,508 0,988 0,676 0,294 1,000

Weighting of Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 0,142 0,094 0,102 0,088 0,152 0,085 0,032 0,030

A2 0,149 0,071 0,048 0,027 0,193 0,057 0,034 0,015

A3 0,152 0,071 0,072 0,054 0,146 0,036 0,176 0,008

A4 0,114 0,081 0,049 0,045 0,191 0,058 0,052 0,110
Si Si% Rank
0,725 0,265 1
0,595 0,217 4
0,715 0,261 2
0,699 0,256 3

Appendix 5. SAW method results for 2019 (Equal Weighting)

Weighting of Normalized Decision Matrix
Directions Max Max Max Max Max Max Min Min
Weights 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
Alternatives /Criteria TIER1 PRO ROA ROE M LA NPL OFX
A1 0,117 0,125 0,125 0,125 0,098 0,125 0,023 0,034
A2 0,123 0,095 0,059 0,039 0,125 0,083 0,024 0,018
A3 0,125 0,094 0,087 0,077 0,095 0,053 0,125 0,009
A4 0,094 0,108 0,059 0,064 0,123 0,084 0,037 0,125
Si Si% Rank
0,773 0,286 1
0,565 0,209 4
0,665 0,247 3
0,695 0,258 2

Note: In the analyses performed using the Critic Weighting and Equal Weighting methods within the SAW model, the results diverge solely
in the 'Weighting of Normalized Decision Matrix' step. To prevent redundancy, repeated results have not been included in Appendix 5, as
they are already presented in Appendix 4.
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Appendix 6. Application of the CRITIC Method for 2020

Directions B B B B B B C C
A'éfi't":r:;"“/ TIER1 PRO ROA ROE M LA NPL OFX
A1l 21,288 77,699 3,061 19,277 45,529 103,636 6,868 0,316
A2 21,650 59,149 0,995 4,607 65,483 64,866 10,094 2,805
A3 15,196 63,728 2,189 10,202 54,346 39,856 2,061 4,038
A4 15,676 74,937 1,414 10,758 71,941 58,521 3,890 2,664
Min 15,196 59,149 0,995 4,607 45,529 39,856 2,061 0,316
Max 21,650 77,699 3,061 19,277 71,941 103,636 10,094 4,038
Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 0,944 1,000 1,000 1,000 0,000 1,000 0,402 1,000
A2 1,000 0,000 0,000 0,000 0,756 0,392 0,000 0,332
A3 0,000 0,247 0,578 0,381 0,334 0,000 1,000 0,000
A4 0,074 0,851 0,202 0,419 1,000 0,293 0,772 0,369

Correlation Coefficient Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

TIER1 1,000 -0,066 0,085 0,099 -0,312 0,744 -0,928 0,656
PRO -0,066 1,000 0,603 0,857 -0,255 0,607 0,263 0,705
ROA 0,085 0,603 1,000 0,924 -0,911 0,557 0,290 0,576
ROE 0,099 0,857 0,924 1,000 -0,717 0,700 0,236 0,753
M -0,312 -0,255 -0,911 -0,717 1,000 -0,520 -0,050 -0,483
LA 0,744 0,607 0,557 0,700 -0,520 1,000 -0,521 0,991
NPL -0,928 0,263 0,290 0,236 -0,050 -0,521 1,000 -0,433
OFX 0,656 0,705 0,576 0,753 -0,483 0,991 -0,433 1,000

(1-pjk) Matrix

TIER1 PRO ROA ROE M LA NPL OFX

TIER1 0,000 1,066 0,915 0,901 1,312 0,256 1,928 0,344
PRO 1,066 0,000 0,397 0,144 1,255 0,393 0,737 0,295
ROA 0,915 0,397 0,000 0,076 1,911 0,443 0,710 0,424
ROE 0,901 0,144 0,076 0,000 1,717 0,300 0,764 0,247
M 1,312 1,255 1,911 1,717 0,000 1,520 1,050 1,483
LA 0,256 0,393 0,443 0,300 1,520 0,000 1,521 0,009
NPL 1,928 0,737 0,710 0,764 1,050 1,521 0,000 1,433
OFX 0,344 0,295 0,424 0,247 1,483 0,009 1,433 0,000
Oj 0,541 0,478 0,441 0,413 0,444 0,420 0,438 0,418
G 3,636 2,048 2,149 1,711 4,549 1,867 3,569 1,768
w;j 0,171 0,096 0,101 0,080 0,214 0,088 0,168 0,083

Note: B: Benefit, C:Cost
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Appendix 7. GRA method results for 2020 (CRITIC Weighting)

Directions B B B B B B C C
Weights 0,171 0,096 0,101 0,080 0,214 0,088 0,168 0,083
A“e"‘car:i‘:isa/ TIER1 PRO ROA ROE M LA NPL OFX
A1 21,288 77,699 3,061 19,277 45,529 103,636 6,868 0,316
A2 21,650 59,149 0,995 4,607 65,483 64,866 10,094 2,805
A3 15,196 63,728 2,189 10,202 54,346 39,856 2,061 4,038
A4 15,676 74,937 1,414 10,758 71,941 58,521 3,890 2,664
Min. 15,196 59,149 0,995 4,607 45,529 39,856 2,061 0,316
Max. 21,650 77,699 3,061 19,277 71,941 103,636 10,094 4,038
Max. - Min 6,453 18,550 2,066 14,669 26,412 63,780 8,033 3,722
Normalized Decision Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,944 1,000 1,000 1,000 0,000 1,000 0,402 1,000
A2 1,000 0,000 0,000 0,000 0,756 0,392 0,000 0,332
A3 0,000 0,247 0,578 0,381 0,334 0,000 1,000 0,000
A4 0,074 0,851 0,202 0,419 1,000 0,293 0,772 0,369
Absolute Value (difference) Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,056 0,000 0,000 0,000 1,000 0,000 0,599 0,000
A2 0,000 1,000 1,000 1,000 0,245 0,608 1,000 0,669
A3 1,000 0,753 0,422 0,619 0,666 1,000 0,000 1,000
A4 0,926 0,149 0,798 0,581 0,000 0,707 0,228 0,631
Calculation of GRA Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000
A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428
A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333
A4 0,351 0,771 0,385 0,463 1,000 0,414 0,687 0,442
A max 1,000
A min 0,000
n(gc) 0,500
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000 0,836
A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428 0,486
A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333 0477
A4 0,351 0,771 0,385 0,463 1,000 0,414 0,687 0,442 0,564
Ranking Considering Importance Weights
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000 0,749
A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428 0,538
A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333 0,502
A4 0,351 0,771 0,385 0,463 1,000 0,414 0,687 0,442 0,611
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Appendix 8. GRA method results for 2020 (Equal Weighting)

Directions B B B B B B C C
Weights 0,125 0125 0,125 0,125 0,125 0125 0,125 0,125
A"Z:‘i‘taet:i‘; e/ | TiEr PRO ROA ROE M LA NPL OFX
A1 21,288 | 77,699 3,061 19277 | 45529 | 103636 | 6868 0316

A2 21,650 | 59,149 0,995 4,607 65483 | 64,866 | 10,094 2,805

A3 15196 | 63,728 2,189 10202 | 54346 | 39,856 2,061 4,038

A4 15676 | 74,937 1414 10758 | 71941 | 58521 3,890 2,664

Min. 15196 | 59,149 0,995 4,607 45529 | 39,856 2,061 0316
Max. 21,650 | 77,699 3,061 19277 | 71,941 | 103,636 | 10,094 4,038
Max. - Min 6,453 18,550 2,066 14669 | 26412 | 63,780 8,033 3,722

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

References 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,944 1,000 1,000 1,000 0,000 1,000 0,402 1,000

A2 1,000 0,000 0,000 0,000 0,756 0,392 0,000 0,332

A3 0,000 0,247 0,578 0,381 0,334 0,000 1,000 0,000

A4 0,074 0,851 0,202 0,419 1,000 0,293 0,772 0,369

Absolute Value (difference) Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,056 0,000 0,000 0,000 1,000 0,000 0,599 0,000
A2 0,000 1,000 1,000 1,000 0,245 0,608 1,000 0,669
A3 1,000 0,753 0,422 0,619 0,666 1,000 0,000 1,000
A4 0,926 0,149 0,798 0,581 0,000 0,707 0,228 0,631

Calculation of GRA Coefficients

TIER1 PRO ROA ROE M LA NPL OFX

A1l 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000

A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428

A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333

A4 0,351 0,771 0,385 0,463 1,000 0414 0,687 0,442
A max 1,000
A min 0,000
n(gc) 0,500

GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000 0,836
A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428 0,486
A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333 0,477
A4 0,351 0,771 0,385 0,463 1,000 0414 0,687 0,442 0,564

Ranking Considering Importance Weights

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,899 1,000 1,000 1,000 0,333 1,000 0,455 1,000 0,836
A2 1,000 0,333 0,333 0,333 0,672 0,451 0,333 0,428 0,486
A3 0,333 0,399 0,542 0,447 0,429 0,333 1,000 0,333 0,477
A4 0,351 0,771 0,385 0,463 1,000 0414 0,687 0,442 0,564
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Appendix 9. SAW method results for 2020 (CRITIC Weighting)

Directions Max Max Max Max Max Max Min Min
Weights 0171 0,096 0,101 0,080 0,214 0,088 0,168 0,083
A'te"‘car:i:fisa/ TIER1 PRO ROA ROE IM LA NPL OFX
A1 21,288 77699 | 3,061 19277 | 45529 | 103636 | 6,868 0316
A2 21,650 59149 | 0995 4607 | 65483 | 64866 | 10094 | 2,805
A3 15,196 63728 | 2189 | 10202 | 54346 | 39,856 | 2,061 4,038
A4 15,676 74,937 1414 | 10758 | 71,941 | 58521 3,890 2,664

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,983 1,000 1,000 1,000 0,633 1,000 0,300 1,000
A2 1,000 0,761 0,325 0,239 0,910 0,626 0,204 0,113
A3 0,702 0,820 0,715 0,529 0,755 0,385 1,000 0,078
A4 0,724 0,964 0,462 0,558 1,000 0,564 0,527 0,119

Weighting of Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 0,168 0,096 0,101 0,080 0,135 0,088 0,050 0,083

A2 0,171 0,073 0,033 0,019 0,194 0,055 0,034 0,009

A3 0,120 0,079 0,072 0,043 0,161 0,034 0,168 0,007

A4 0,124 0,093 0,047 0,045 0,214 0,049 0,089 0,010
Si Si% Rank
0,801 0,292 1
0,589 0,215 4
0,683 0,249 2
0,670 0,244 3

Appendix 10. SAW method results for 2020 (Equal Weighting)

Weighting of Normalized Decision Matrix
Directions Max Max Max Max Max Max Min Min
Criteria TIER1 PRO ROA ROE M LA NPL OFX
Weights 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
A1 0,123 0,125 0,125 0,125 0,079 0,125 0,038 0,125
A2 0,125 0,095 0,041 0,030 0,114 0,078 0,026 0,014
A3 0,088 0,103 0,089 0,066 0,094 0,048 0,125 0,010
A4 0,091 0,121 0,058 0,070 0,125 0,071 0,066 0,015
Si Si% Rank
0,865 0,329 1
0,522 0,199 4
0,623 0,237 2
0,615 0,234 3

Note: In the analyses performed using the Critic Weighting and Equal Weighting methods within the SAW model, the results diverge
solely in the 'Weighting of Normalized Decision Matrix' step. To prevent redundancy, repeated results have not been included in Appendix
10, as they are already presented in Appendix 9.
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Appendix 11. Application of the CRITIC Method for 2021

Directions B B B B B B C C
Alternatives/ Criteria TIER1 PRO ROA ROE M LA NPL OFX
A1 19,300 75,614 4,229 30,646 57,694 50,526 3,318 2,026
A2 19,188 63,389 1,276 6,458 63,222 71,272 10,819 5,188
A3 14,616 45,881 1,346 6,103 49,032 46,916 5,130 6,034
A4 14,999 79,520 1,665 13,337 65,643 84,647 2,976 5,461
Min 14,616 45,881 1,276 6,103 49,032 46,916 2,976 2,026
Max 19,300 79,520 4,229 30,646 65,643 84,647 10,819 6,034
Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 1,000 0,884 1,000 1,000 0,522 0,096 0,956 1,000
A2 0,976 0,521 0,000 0,015 0,854 0,646 0,000 0,211
A3 0,000 0,000 0,024 0,000 0,000 0,000 0,725 0,000
A4 0,082 1,000 0,132 0,295 1,000 1,000 1,000 0,143

Correlation Coefficient Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

TIER1 1,000 0,320 0,530 0,474 0,295 -0,114 -0,449 0,705
PRO 0,320 1,000 0,498 0,631 0,798 0,587 0,374 0,532
ROA 0,530 0,498 1,000 0,984 -0,052 -0,408 0,499 0,974
ROE 0,474 0,631 0,984 1,000 0,082 -0,257 0,574 0,953
IM 0,295 0,798 -0,052 0,082 1,000 0,903 -0,153 0,068
LA -0,114 0,587 -0,408 -0,257 0,903 1,000 -0,116 -0,337
NPL -0,449 0,374 0,499 0,574 -0,153 -0,116 1,000 0,307
OFX 0,705 0,532 0,974 0,953 0,068 -0,337 0,307 1,000

(1-pjk) Matrix

TIER1 PRO ROA ROE M LA NPL OFX

TIER1 0,000 0,680 0,470 0,526 0,706 1,114 1,449 0,295
PRO 0,680 0,000 0,502 0,369 0,203 0,413 0,626 0,468
ROA 0,470 0,502 0,000 0,016 1,052 1,408 0,501 0,026
ROE 0,526 0,369 0,016 0,000 0,918 1,257 0,426 0,048
M 0,706 0,203 1,052 0,918 0,000 0,097 1,153 0,932
LA 1,114 0,413 1,408 1,257 0,097 0,000 1,116 1,337
NPL 1,449 0,626 0,501 0,426 1,153 1,116 0,000 0,693
OFX 0,295 0,468 0,026 0,048 0,932 1,337 0,693 0,000
oj 0,548 0,450 0,478 0,469 0,444 0,472 0,463 0,450
C; 2,871 1,466 1,898 1,668 2,245 3,180 2,761 1,708
w;j 0,161 0,082 0,107 0,094 0,126 0,179 0,155 0,096

Note: B: Benefit, C: Cost
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Appendix 12. GRA method results for 2021 (CRITIC Weighting)

Directions B B B B B B C C
Weights 0,161 0,082 0,107 0,094 0,126 0,179 0,155 0,096
é‘::tee':::ti"es 1 1iem PRO ROA ROE M LA NPL OFX
A1 19,300 75,614 4,229 30,646 57,694 50,526 3,318 2,026
A2 19,188 63,389 1,276 6,458 63,222 71,272 10,819 5,188
A3 14,616 45,881 1,346 6,103 49,032 46,916 5,130 6,034
A4 14,999 79,520 1,665 13,337 65,643 84,647 2,976 5,461
Min. 14,616 45,881 1,276 6,103 49,032 46,916 2,976 2,026
Max. 19,300 79,520 4,229 30,646 65,643 84,647 10,819 6,034
Max. - Min 4,685 33,639 2,953 24,543 16,611 37,731 7,843 4,008
Normalized Decision Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 1,000 0,884 1,000 1,000 0,522 0,096 0,956 1,000
A2 0,976 0,521 0,000 0,015 0,854 0,646 0,000 0,211
A3 0,000 0,000 0,024 0,000 0,000 0,000 0,725 0,000
A4 0,082 1,000 0,132 0,295 1,000 1,000 1,000 0,143
Absolute Value (difference) Matrix
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,000 0,116 0,000 0,000 0,479 0,904 0,044 0,000
A2 0,024 0,480 1,000 0,986 0,146 0,355 1,000 0,789
A3 1,000 1,000 0,976 1,000 1,000 1,000 0,275 1,000
A4 0,918 0,000 0,868 0,705 0,000 0,000 0,000 0,857
Calculation of GRA Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX
A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000
A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388
A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333
A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369
A max 1,000
A min 0,000
n(gc) 0,500
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000 0,825
A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388 0,527
A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333 0,373
A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369 0,688
Ranking Considering Importance Weights
TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000 0,795
A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388 0,554
A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333 0,382
A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369 0,712
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Appendix 13. GRA method results for 2021 (Equal Weighting)

Directions B B B B B B C C
Weights 0,125 0125 0125 0,125 0,125 0,125 0,125 0,125
A'tg'i'taet:i‘; e/ | TiER PRO ROA ROE M LA NPL OFX
A1 19,300 75,614 4229 30,646 57,694 50,526 3318 2,026
A2 19,188 63,389 1,276 6,458 63,222 71,272 10,819 5,188
A3 14616 | 45881 1,346 6,103 49,032 46,916 5,130 6,034
A4 14,999 79,520 1,665 13,337 65,643 84,647 2,976 5,461
Min. 14616 | 453881 1,276 6,103 49,032 46,916 2,976 2,026
Max. 19,300 79,520 4,229 30,646 | 65643 84,647 10,819 6,034
Max. - Min 4,685 33,639 2,953 24,543 16,611 37,731 7,843 4,008

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 1,000 0,884 1,000 1,000 0,522 0,096 0,956 1,000

A2 0,976 0,521 0,000 0,015 0,854 0,646 0,000 0,211

A3 0,000 0,000 0,024 0,000 0,000 0,000 0,725 0,000

A4 0,082 1,000 0,132 0,295 1,000 1,000 1,000 0,143

Absolute Value (difference) Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 0,000 0,116 0,000 0,000 0,479 0,904 0,044 0,000

A2 0,024 0,480 1,000 0,986 0,146 0,355 1,000 0,789

A3 1,000 1,000 0,976 1,000 1,000 1,000 0,275 1,000

A4 0,918 0,000 0,868 0,705 0,000 0,000 0,000 0,857

Calculation of GRA Coefficients

TIER1 PRO ROA ROE IM LA NPL OFX

A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000

A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388

A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333

A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369
A max 1,000
A min 0,000
n(gc) 0,500

GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000 0,825
A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388 0,527
A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333 0,373
A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369 0,688

Ranking Considering Importance Weights

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 1,000 0,812 1,000 1,000 0,511 0,356 0,920 1,000 0,825
A2 0,954 0,510 0,333 0,337 0,774 0,585 0,333 0,388 0,527
A3 0,333 0,333 0,339 0,333 0,333 0,333 0,645 0,333 0,373
A4 0.3525 1,000 0,365 0,415 1,000 1,000 1,000 0,369 0,688
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Appendix 14. SAW method results for 2021 (CRITIC Weighting)

Directions Max Max Max Max Max Max Min Min
Weights 0,161 0,082 0,107 0,094 0,126 0,179 0,155 0,096
A'te’"a“"eé L eria TIER1 PRO ROA ROE M LA NPL OFX
A1 19,300 75,614 4,229 30,646 57,694 50,526 3,318 2,026
A2 19,188 63,389 1,276 6,458 63,222 71,272 10,819 5,188
A3 14,616 45,881 1,346 6,103 49,032 46,916 5,130 6,034
A4 14,999 79,520 1,665 13,337 65,643 84,647 2,976 5,461
Normalized Decision Matrix
TIER1 PRO ROA ROE M LA NPL OFX
A1 1,000 0,951 1,000 1,000 0,879 0,597 0,897 1,000
A2 0,994 0,797 0,302 0,211 0,963 0,842 0,275 0,391
A3 0,757 0,577 0,318 0,199 0,747 0,554 0,580 0,336
A4 0,777 1,000 0,394 0,435 1,000 1,000 1,000 0,371
Weighting of Normalized Decision Matrix
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,161 0,078 0,107 0,094 0,111 0,107 0,139 0,096
A2 0,160 0,066 0,032 0,020 0,122 0,150 0,043 0,037
A3 0,122 0,048 0,034 0,019 0,094 0,099 0,090 0,032
A4 0,125 0,082 0,042 0,041 0,126 0,179 0,155 0,036
Si Si% Rank
0,893 0,314 1
0,630 0,221 3
0,538 0,189 4
0,786 0,276 2
Appendix 15. SAW method results for 2021 (Equal Weighting)
Weighting of Normalized Decision Matrix
Directions Max Max Max Max Max Max Min Min
Criteria TIER1 PRO ROA ROE M LA NPL OFX
Weights 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
A1 0,125 0,119 0,125 0,125 0,110 0,075 0,112 0,125
A2 0,124 0,100 0,038 0,026 0,120 0,105 0,034 0,049
A3 0,095 0,072 0,040 0,025 0,093 0,069 0,073 0,042
A4 0,097 0,125 0,049 0,054 0,125 0,125 0,125 0,046
Si Si% Rank
0,915 0,331 1
0,597 0,216 3
0,509 0,184 4
0,747 0,270 2

Note: In the analyses performed using the Critic Weighting and Equal Weighting methods within the SAW model, the results diverge
solely in the 'Weighting of Normalized Decision Matrix' step. To prevent redundancy, repeated results have not been included in Appendix
15, as they are already presented in Appendix 14.
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Appendix 16. Application of the CRITIC Method for 2022

Directions B B B B B B C C

Alternatives/ Criteria TIER1 PRO ROA ROE IM LA NPL OFX
A1 18,556 76,898 4,197 30,723 61,520 47,034 3,365 0,514

A2 19,166 67,260 6,390 32,617 35,365 82,786 12,455 2,658

A3 14,486 46,637 2,529 13,344 42,135 47,309 3,532 1,695

A4 16,794 86,701 4,904 37,875 66,525 90,865 1,979 3,120

Min 14,486 46,637 2,529 13,344 35,365 47,034 1,979 0,514

Max 19,166 86,701 6,390 37,875 66,525 90,864 12,455 3.120

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1l 0,870 0,755 0432 0,708 0,839 0,000 0,868 1,000
A2 1,000 0,515 1,000 0,786 0,000 0,816 0,000 0,177
A3 0,000 0,000 0,000 0,000 0,217 0,006 0,852 0,547
A4 0,493 1,000 0,615 1,000 1,000 1,000 1,000 0,000

Correlation Coefficient Matrix

TIER1 PRO ROA ROE M LA NPL OFX

TIER1 1,000 0,563 0,841 0,723 0,013 0,328 -0,582 0,048
PRO 0,563 1,000 0,553 0,943 0,757 0,571 0,191 -0,233
ROA 0,841 0,553 1,000 0,797 -0,125 0,758 -0,704 -0,497
ROE 0,723 0,943 0,797 1,000 0,499 0,735 -0,136 -0,395
IM 0,013 0,757 -0,125 0,499 1,000 0,085 0,779 0,113
LA 0,328 0,571 0,758 0,735 0,085 1,000 -0,322 -0,910
NPL -0,582 0,191 -0,704 -0,136 0,779 -0,322 1,000 0,266
OFX 0,048 -0,233 -0,496 -0,395 0,113 -0,910 0,266 1,000

(1-pjk) Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

TIER1 0,000 0,437 0,159 0,277 0,987 0,672 1,582 0,953
PRO 0,437 0,000 0,447 0,057 0,243 0,429 0,809 1,233
ROA 0,159 0,447 0,000 0,203 1,125 0,242 1,704 1,496
ROE 0,277 0,057 0,203 0,000 0,501 0,265 1,136 1,395
M 0,987 0,243 1,125 0,501 0,000 0,915 0,221 0,888
LA 0,672 0,429 0,242 0,265 0,915 0,000 1,322 1,910
NPL 1,582 0,809 1,704 1,136 0,221 1,322 0,000 0,735
OFX 0,953 1,233 1,496 1,395 0,888 1,910 0,735 0,000
oj 0,449 0,427 0,415 0,434 0,481 0,528 0,458 0,443
G 2,273 1,560 2,232 1,662 2,347 3,037 3,439 3,809
wj 0,112 0,077 0,110 0,082 0,115 0,149 0,169 0,187

Note: B: Benefit, C: Cost
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Appendix 17. GRA method results for 2022 (CRITIC Weighting)

Directions B B B B B B C C
Weights 0,116 0,077 0,110 0,082 0,115 0,149 0,169 0,187
2:::::“"“ "1 mEr PRO ROA ROE M LA NPL OFX
A1 18,556 76,898 4,197 30,723 61,520 47,034 3,365 0,514
A2 19,166 67,260 6,390 32,617 35,365 82,786 12,455 2,658
A3 14,486 46,637 2,529 13,344 42,135 47,309 3,532 1,695
A4 16,794 86,701 4,904 37,875 66,525 90,865 1,979 3,120
Min. 14,486 46,637 2,529 13,344 35,365 47,034 1,979 0,514
Max. 19,166 86,701 6,390 37,875 66,525 90,864 12,455 3.120
Max. - Min 4,680 40,064 3,861 24,531 31,160 43,831 10,476 2,606
Normalized Decision Matrix
TIER1 PRO ROA ROE M LA NPL OFX
Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,870 0,755 0,432 0,708 0,839 0,000 0,868 1,000
A2 1,000 0,515 1,000 0,786 0,000 0,816 0,000 0,177
A3 0,000 0,000 0,000 0,000 0,217 0,006 0,852 0,547
A4 0,493 1,000 0,615 1,000 1,000 1,000 1,000 0,000
Absolute Value (difference) Matrix
TIER1 PRO ROA ROE M LA NPL OFX
A1 0,130 0,245 0,568 0,292 0,161 1,000 0,132 0,000
A2 0,000 0,485 0,000 0,214 1,000 0,184 1,000 0,823
A3 1,000 1,000 1,000 1,000 0,783 0,994 0,148 0,453
A4 0,507 0,000 0,385 0,000 0,000 0,000 0,000 1,000
Calculation of GRA Coefficients
TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000
A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378
A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525
A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333
A max 1,000
A min 0,000
n(gc) 0,500
GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients
TIER1 PRO ROA ROE M LA NPL OFX Roi
A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000 0,681
A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378 0,623
A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525 0,419
A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333 0,799
Ranking Considering Importance Weights
TIER1 PRO ROA ROE M LA NPL OFX Roi
A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000 0,701
A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378 0,592
A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525 0,450
A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333 0,771
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Appendix 18. GRA method results for 2022 (Equal Weighting)

Directions B B B B B B C C
Weights 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
A'terzfitti;’:: "1 TiEr PRO ROA ROE M LA NPL OFX
A1 18,556 76,898 4197 30,723 61,520 | 47,034 3,365 0514
A2 19,166 | 67,260 6,390 32,617 35,365 82,786 12,455 2,658
A3 14486 | 46,637 2,529 13344 | 42135 | 47309 3,532 1,695
A4 16794 | 86,701 4,904 37,875 66,525 90,865 1,979 3,120
Min. 14486 | 46,637 2,529 13,344 35365 | 47,034 1,979 0514
Max. 19,166 | 86,701 6,390 37,875 66,525 90,864 12,455 3.120
Max. - Min 4,680 40,064 3,861 24,531 31,160 | 43,831 10,476 2,606

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

Reference 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
A1 0,870 0,755 0,432 0,708 0,839 0,000 0,868 1,000

A2 1,000 0,515 1,000 0,786 0,000 0,816 0,000 0,177

A3 0,000 0,000 0,000 0,000 0,217 0,006 0,852 0,547

A4 0,493 1,000 0,615 1,000 1,000 1,000 1,000 0,000

Absolute Value (difference) Matrix

TIER1 PRO ROA ROE IM LA NPL OFX

A1 0,130 0,245 0,568 0,292 0,161 1,000 0,132 0,000

A2 0,000 0,485 0,000 0,214 1,000 0,184 1,000 0,823

A3 1,000 1,000 1,000 1,000 0,783 0,994 0,148 0,453

A4 0,507 0,000 0,385 0,000 0,000 0,000 0,000 1,000

Calculation of GRA Coefficients

TIER1 PRO ROA ROE M LA NPL OFX

A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000

A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378

A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525

A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333
A max 1,000
A min 0,000
n(gc) 0,500

GRA Coefficients and Alternative Ranking Without Consideration of Significance Coefficients

TIER1 PRO ROA ROE M LA NPL OFX Roi
A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000 0,681
A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378 0,623
A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525 0,419
A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333 0,799

Ranking Considering Importance Weights

TIER1 PRO ROA ROE IM LA NPL OFX Roi
A1 0,793 0,671 0,468 0,632 0,757 0,333 0,791 1,000 0,681
A2 1,000 0,508 1,000 0,700 0,333 0,731 0,333 0,378 0,623
A3 0,333 0,333 0,333 0,333 0,390 0,335 0,771 0,525 0,419
A4 0,497 1,000 0,565 1,000 1,000 1,000 1,000 0,333 0,799
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Appendix 19. SAW method results for 2022 (CRITIC Weighting)

Directions Max Max Max Max Max Max Min Min
Weights 0,111 0,077 0,110 0,082 0,115 0,149 0,169 0,187
A'te’“ati"eérit e{ o TIER1 PRO ROA ROE M LA NPL OFX
A1 18,556 76,898 4,197 30,723 61520 | 47,034 | 3365 0,514
A2 19,166 67,260 6,390 32,617 35365 | 82786 | 12455 | 2,658
A3 14,486 46,637 2,529 13344 | 42135 | 47309 | 3532 1,695
A4 16,794 86,701 4,904 37,875 66525 | 90865 | 1,979 3,120

Normalized Decision Matrix

TIER1 PRO ROA ROE IM LA NPL OFX
A1 0,968 0,887 0,657 0,811 0,925 0,518 0,588 1,000
A2 1,000 0,776 1,000 0,861 0,532 0,911 0,159 0,193
A3 0,756 0,538 0,396 0,352 0,633 0,521 0,560 0,303
A4 0,876 1,000 0,767 1,000 1,000 1,000 1,000 0,165

Weighting of Normalized Decision Matrix

TIER1 PRO ROA ROE M LA NPL OFX

A1 0,108 0,068 0,072 0,066 0,107 0,077 0,099 0,187

A2 0,112 0,059 0,110 0,070 0,061 0,136 0,027 0,036

A3 0,084 0,041 0,043 0,029 0,073 0,078 0,095 0,057

A4 0,098 0,077 0,084 0,082 0,115 0,149 0,169 0,031
Si Si% Rank
0,785 0,291 2
0,611 0,226 3
0,500 0,185 4
0,804 0,298 1

Appendix 20. SAW method results for 2022 (Equal Weighting)

Weighting of Normalized Decision Matrix

Directions Max Max Max Max Max Max Min Min
Criteria 0,125 0,125 0,125 0,125 0,125 0,125 0,125 0,125
Weights TIER1 PRO ROA ROE M LA NPL OFX
A1 0,121 0,111 0,082 0,101 0,116 0,065 0,074 0,125
A2 0,125 0,097 0,125 0,108 0,066 0,114 0,020 0,024
A3 0,094 0,067 0,049 0,044 0,079 0,065 0,070 0,038
A4 0,110 0,125 0,096 0,125 0,125 0,125 0,125 0,021

Si Si% Rank

0,794 0,280 2

0,679 0,240 3

0,507 0,179 4

0,851 0,301 1

Note: In the analyses performed using the Critic Weighting and Equal Weighting methods within the SAW model, the results diverge
solely in the 'Weighting of Normalized Decision Matrix' step. To prevent redundancy, repeated results have not been included in Appendix
20, as they are already presented in Appendix 19.
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