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Zoom for Opening Session
https://zoom.us/j/94235938458

OPENING SPEECHES | SESSION 1 | ROOM 1 | December 23, 2024, Monday

10.00-10.10

Prof. Suat Teker| Isik University | Welcoming Speech, Congress President

10.10-10.20

Prof. Hasan Bulent Kahraman |Rector, Isik University |Opening Speech

10.20-10.40

Keynote Speaker | - Assoc. Prof. Guzhan Gulay | Executive Vice President, Borsa Istanbul

Borsa Istanbul and Sustainability

10.40-11.00

Keynote Speaker Il - Prof. Ghassan Omet | University of Jordan

Financial Development and Artificial Intelligence: Some Regional Analysis

PRESENTATION SESSIONS

ZOOM LINK

https://zoom.us/j/94235938458

https://zoom.us/j/99433386028

11.00 - 13.00

ROOM 1 | SESSION 2.1

ROOM 2 | SESSION 2.2

Chair: Prof. Elcin Alp, Istanbul Ticaret University

Chair: Assoc. Prof. Cuneyt Dirican, Istanbul Arel University

Navigating financial | shifts: Integrating agile

for future succe

across g

Social media sentiment and its effects on cryptocurrency price volatility

11.00-11.15  [Kalman Botond Géza, Kodolanyi University, Hungary 0Ozge Arabaci Urgenc, Istanbul Technical University, Turkiye
Malatyinszki Szilard, Kodolanyi University, Hungary Oktay Tas, Istanbul Technical University, Turkiye
Horvath Géza, Kodolanyi University, Hungary
) . 5 ) . The role of envir | taxes in g ing tax and reducing
The impact of financing agriculture from European funds on climate change . . .
g gas in the p Union
11.15-11.30 - " - - " - - " " -
Gabriela Badareu, University of Craiova, Romania Fortea Costinela, University Dunarea de Jos of Galati, Romania
Nicoleta Mihaela Doran, University of Craiova, Romania Valentin Marian Antohi, University Dunarea de Jos of Galati, Romania
Marius Dalian Doran, West University of Timisoara, Romania Monica Laura Zlati, University Dunarea de Jos of Galati, Romania
How green bonds affect clean energy investments and carbon emissions? Factors reshaping investor risk perception: social media, news, and behavioral
11.30-11.45
Gulden Poyraz, Bandirma Onyedi Eylul University, Turkiye Bahar Koseoglu, Bahcesehir University, Turkiye
Tugba Guz, Istanbul Yeni Yuzyil University, Turkiye
Gender diffi in risk and fid| T ion: impl ith logit
Marketing aspects of the consumer culture theory ! fnrh Ll - Wi B
model
11.45-12.00 Petra Platz, University of Gyor, Hungary Dilek Teker, Isik University, Turkiye

Suat Teker, Isik University, Turkiye

Beyda Demirci, Isik University, Turkiye
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Measuring the sensitivity of different Monte Carlo models in forecasting

L R Under ding the {5 ical background of modern portfolio theory
12.00-12.15 airline stock prices
Olcay Olcen, Aviation Consulting Group, Turkiye Ibrahim Kaya, Allbatross Asset Management, Turkiye
Twitter lysis for op | portfolio construction Financial development and income inequality relationship: a study on Turkiye
12.15-12.30
Oktay Tas, Istanbul Technical University, Turkiye Beyza Gunes, Bilgi University, Turkiye
Burak Kucukaslan, Istanbul Technical University, Turkiye Sema Tur Bayraktar, Bilgi University, Turkiye
Winery tours and tasting experiences as key factors in a successfull wine o - . . . . . . L
. ) ) N y linear reg; on: g predictive y in stock price prediction
marketing strategy — based on the analysis of family-owned wineries’ in the |
. using ensemble methods
12.30-12.45 DAC
" : Petra Platz, University of Gyor, Hungary Samir K. Safi, United Arab Emirates University, UAE
Mariam Daiban, United Arab Emirates University, UAE
Dania Awwad, United Arab Emirates University, UAE
The impact of artificial intelligence on the audit pi and Fil ial marketing through hine learning techni and data lytics for
efficiency gains behavi dicti
12.45-13.00 eency[eS B
Samir Errabih, University of Sidi Mohamed Ben Abdellah, Morocco Tugce Ekiz Yilmaz, Dokuz Eylul University, Turkiye
Arabi Abdelbasset, University of Sidi Mohamed Ben Abdellah, Morocco
ROOM 1 | SESSION 3.1 ROOM 2 | SESSION 3.2
13.00-16.45
Chair: Prof. Oktay Tas, Istanbul Technical University Chair: Dr. Fahrettin Pala, Gumushane University
. . B . . Energy consumption-outward foreign direct investment-natural resource rents
The use of social networking websites as a recruiting practice . .
13.00-13.15 nexus: evidence from BRICS-T countries
Alexandra-loana Popescu, West University of Timisoara, Romania Suat Mumcu, Gebze Technical University
Denisa Abrudan, West University of Timisoara, Romania Huseyin Ince, Gebze Technical University
Rising value of data in c porary higher ed ion C:::oer::se governance and artificial intelligence: transition, responsibilities and
13.15-13.30 prosp
Ali Eskinat, Netkent University, Turkiye Antonio Tipaldi, Universita degli Studi di Salerno, Italy
Suat Teker, Isik University, Turkiye
Economic competitiveness and population well-being in Europe: strategies for
Bitcoin prices using ARCH and GARCH models: a backcasting study . o [ E g E
sustainable growth
13.30-13.45 Dilek Teker, Isik University, Turkiye Alexandrina Brinza, University of Galati, Romania
Suat Teker, Isik University, Turkiye Cristea Dragos-Sebastian, University of Galati, Romania
Esin Demirel, Isik University, Turkiye Lazdrescu loana, University of Galati, Romania
Cash flow, efficiency and financial stability lysis for ble b Enacting entrepreneurship and leadership: a longitudinal exploration of
13.45-14.00 development gendered identity
Lucian Gabriel Maxim, Transilvania University of Brasov, Romania Mohamed Fitouri Fsegmahdia, University of Monastir and LISEFE, Tunisia
Akram Belhadj Mohamed, Taif University Arabie Saoudite, Saudi Arabia
The distance between the profit and the tax base for Hungarian enterprises
. . . . E E Impact of cross-border e-commerce on growth of Turkish SMEs
14.00-14.15 |consequences for the Hungarian accounting regulation
Laszld Péter Lakatos, Budapest Corvinus University, Hungary Irmak Orman, Isik University, Turkiye
Suat Teker, Isik University, Turkiye
A ative lysis of hybrid mid imax dels for GDP forecasting: - . . L L.
L ) ) Transition to modular architecture in mobile finance applications
empirical evidence from Palestine
14.15-14.30 Samir K. Safi, United Arab Emirates University, UAE Pinar Celdirme Kaygusuz, Turkcell, Turkiye

Olajide Idris Sanusi, University of Wisconsin, USA

Umar Kabir Abdullahi, Ahmadu Bello University, Nigeria
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The impact of business intelligence on admini i ision-
Amman Arab University

[
.

Analysis of economic regulatory and supervisory authontles in Turkey in the
context of public interest theory: the le of and
Supervision Agency - Tiirkiye'de ekonomik diizenleyici ve denetleyici otoritelerin

14.30-14.45 kamu yarari teorisi baglaminda analizi : Bankacilik Diizenleme ve Denetleme
Kurumu 6rnegi
Mahmoud Hussein Abu Joma, Amman Arab University, Jordan Ahmet Kavakli, Istanbul Commerce University, Turkiye
Ali Osman Gurbuz, Istanbul Commerce University, Turkiye
I of ble energy and bility reports: the case |The impact of the widespread use of digital payment systems on individual
14.45-15.00 of Canadian solar - Siirdiiriilebilir enerji kaynaklari ve siirdiirilebilirlik spending habits and savings - Dijital ddeme sistemlerinin yayginlasmasinin bireysel
: : raporlarinin degerlendirilmesi: Canadian solar érnegi harcama aliskanliklarina ve tasarruflarina etkisi
Merve Vaysal, Karabuk University, Turkiye Fahrettin Pala, Gumushane University, Turkiye
D d devel t of rt POS d
Financial fragility in resource-rich high-income economies - Yiiksek gelirli e obIer Lo ¥ an
o . ) transaction efficiency - Akilli POS sistemlerinin tasarimi ve gel/;tmlmesr komisyon
kaynak zengini ekonomilerde finansal kirilganlik
15.15-15.30 optimizasyonu ve islem verimliligi
Sami Kucukoglu, Istanbul Ticaret University, Turkiye Begum Al, Turkcell, Turkiye
Elif Guneren Genc, Istanbul Ticaret University, Turkiye Gamze Sezgen, Turkcell, Turkiye
Analysis of the impact of climate policy and energy uncertainties on the
¥ P 'p v ; g,y . = The impact of fintech investments in Turkey on e-commerce - Turkiye’deki fintek
stock exchange: the case of Turkiye and USA - /klim politikasi ve enerji atirmlarinin e-ticarete etkisi
15.30-15.45 belirsizliklerinin borsa tizerindeki etkisinin analizi: Tiirkiye ve Amerika 4
Kiibra Saka Ilgin, Erzincan Binali Yildirim University, Turkiye Anll Atas, Firat University, Turkiye
Gamze Ayca Kaya, Firat University, Turkiye
The relationship between social securif | and life i d din
Green fi : develop current sif and future in Turkiye and the ! ) P W n ', urity p . ) ,I, ) !
e s T o e el mea e e gl OECD countries - OECD tilkelerinde sosyal giivenlik politikalarinin hayat sigortasi
15.45-16.00 b . U DRI, Y Y talebi iizerindeki yansimasi
Esra Aksoylu, Maltepe University, Turkiye Hasan Meral, Marmara University, Turkiye
Mainstream economics and finance dogmas and neoclassical memorizations:
The effects of trade tariffs on inflation in Cameroon: the d ion effect les of Milton Friedman, Eugene Fama and Nobel - Ana akim ekonomi ve
16.00-16.15 of exchange rate finans dogmalarin ve neoklasik ezberler: Milton Friedman, Eugene Fama ve Nobel
: : ornekleri
Nzembanteh, University of Bamenda, Cameroon Cuneyt Dirican, Istanbul Arel University
namic leadership in Al-driven economies: navigating disruption through
Dy ) . P B L gating p 8 Weather shocks and fii | performance during the Covid-19 pandemic
strategic foresight and adaptive capabilities
16.15-16.30
Benja Stig Fagerland, USN School of Business, Norway Dastan Aseinov, Kyrgyz-Turkish Manas University, Kyrgyzstan
The impact of subsidies and incentives on firms’ innovation performance
16.30-16.45

Ahmet Iskender, Istanbul Technical University

Oktay, Tas, Istanbul Technical University
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TWITTER SENTIMENT ANALYSIS FOR OPTIMAL PORTFOLIO CONSTRUCTION

Burak Kucukaslan, Istanbul Technical University

Oktay Tas, Istanbul Technical University

This research investigates the efficacy of social media sentiment analysis in constructing alpha-generating investment portfolios. Specifically,
the study examines whether Twitter-derived sentiment indicators can be leveraged to develop systematic trading strategies that generate risk-
adjusted returns exceeding benchmark performance. The research aims to establish quantitative criteria for position initiation and termination
based on sentiment metrics, with the ultimate objective of creating a portfolio that demonstrates significant outperformance relative to the
reference index. The study encompasses 16 companies of the Nasdaqg 100 index, selected to represent diverse market sectors while controlling
for liquidity and market impact considerations. The dataset comprises 708,080 Twitter posts pertaining to the selected companies throughout
the 2022 calendar year, extracted via programmatic data collection methodologies. Sentiment quantification was performed utilizing the
Natural Language Toolkit (NLTK) in Python, generating normalized sentiment scores within a [-1, +1] interval. The investigation employed a
sophisticated aggregation methodology to compute both daily and weekly sentiment indicators for each security, deliberately excluding neutral
sentiment scores (0) to enhance signal clarity. A systematic portfolio construction framework was implemented, whereby securities were
hierarchically ranked based on their aggregate sentiment scores on a weekly basis. Multiple portfolio permutations were tested, incorporating
various combinations of long positions in top-ranked securities and short positions in bottom-ranked securities. Position entry and exit prices
were determined using weekly opening and closing prices, respectively. Portfolio performance was evaluated through the calculation of weekly
returns and cumulative performance metrics over the observation period. The empirical results reveal that portfolios constructed exclusively
with short positions demonstrated superior cumulative returns compared to long-only portfolios. This observation can be contextualized within
the broader market environment, specifically the Nasdag 100's negative 33% return in 2022. The research identified statistically significant
outperformance in portfolios implementing a combined long-short strategy, with these portfolios generating positive absolute returns despite
the challenging market conditions. The empirical evidence substantiates the hypothesis that Twitter sentiment analysis can be effectively
utilized as a signal generation mechanism for systematic portfolio construction. The results demonstrate statistically significant alpha
generation capabilities, particularly when implementing a long-short strategy, suggesting potential applications for institutional investors and
quantitative fund managers.

Keywords: Twitter, sentiment analysis, portfolio construction

JEL Codes: H30, H60, H62

ANALYSIS OF BANKING REGULATION AND SUPERVISION AGENCY (BRSA) ACTIVITIES IN THE CONTEXT
OF THE PUBLIC INTEREST THEORY

Ahmet Kavakli, Istanbul Ticaret University

Ali Osman Gurbuz, Istanbul Ticaret University

In the literature, economic regulation theories are generally approached under two main headings: Public Interest Theory and Private Benefit
Theory. Public Interest Theory examines public regulations in terms of the welfare provided to society and argues that regulations should be
implemented for the purpose of maximizing social welfare by eliminating market failures arising from various reasons. Althought there is a
dominant view in the literature regarding the difficulty of both defining and measuring public interest, the aim of this study is to
analyze/evaluate the effects of the BRSA's activity (regulation and supervision) results on the Turkish banking sector and some macroeconomic
aggregates in the context of the theory. By using the Bankometer Score (S-Score), which is a discriminant analysis method, the effects of BRSA's
activity (regulation and supervision) results on the Turkish banking sector and some macroeconomic aggregates were analyzed | the context of
the Public Interest Theory. For this purpose, in the first stage, S-Score calculations were made for the banking sector at the end of the year for
the period 1989-2023, including the period before and after the BRSA, and the differences between the 2 periods were revealed. Then, using
these S-Score results as a variable for the model (other variables are Capacity Utilization Rate of Manufacturing Industry, Reel Sector Confidence
Index and Foreign Direct Investments) for quarterly periods in 2007 and beyond, Granger Causality test was applied through the Eviews
program. In the pre-BRSA period (1989-2000), it was observed that the S-Score figure showed a steady worsening trend over the years starting
from 1989. After BRSA became operational in 2000, S-Score results on a sectoral basis in the calculations made since 2001 have yielded much
better results than before 2000. In addition, according to the results of the Granger Causality analysis conducted on Eviews in our model, it has
been concluded that S-Score, which shows the robustness of the sector on which the BRSA has a very strong decisive position, is the cause of
FDI, which might contribute to economic growth and productivity in Turkey. It has been concluded that the supervisory and regulatory activities
carried out by the BRSA are very important in restoring the health of the Turkish banking sector and in maintaining the safe activities of the
financial sector, and when looked at in terms of the dimension subject to analysis, the results of the BRSA's activities are in line with the Public
Interest Theory.

Keywords: Public Interest Theory, Banking Regulation and Supervision Agency, Bankometer Score, Granger Causality

JEL Codes: A10, C32, G21
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FACTORS RESHAPING INVESTOR RISK PERCEPTION: SOCIAL MEDIA, NEWS, AND BEHAVIORAL BIASES

Bahar Koseoglu, Bahcesehir University

In the modern financial ecosystem, the rapid dissemination of information through social media and news outlets significantly influences
investor decision-making. However, the impact of these information channels on investor risk perception remains underexplored, particularly
from a behavioral finance perspective. In today’s interconnected world, digital platforms like social media and online news have become pivotal
sources of financial information, often surpassing traditional media in speed and accessibility. Platforms such as Twitter and Reddit allow for
real-time dissemination of market news and opinions, empowering retail investors but also amplifying market volatility. While these platforms
democratize financial knowledge, they also propagate misinformation, rumors, and emotional narratives that can distort investor perceptions
of risk and reward. The influence of digital media in shaping financial behavior underscores the need to critically analyze its role in decision-
making processes, particularly as markets become increasingly driven by collective sentiment. Unlike objective measures of risk, such as
volatility, risk perception is highly subjective and shaped by cognitive and emotional factors, making it a key driver of investment behavior.
Misjudged risk perception can lead to suboptimal decisions, such as overestimating market dangers during a downturn or failing to act on
lucrative opportunities due to fear or overconfidence. Understanding how risk perception is formed and influenced is crucial for improving
investment strategies and mitigating financial market inefficiencies. This study serves as a preliminary analysis for a larger research project
aimed at understanding the influence of social media and news on investor risk perception. Drawing upon a comprehensive literature review,
it explores the mechanisms through which these digital information sources reshape risk perception, emphasizing the role of key behavioral
biases such as herding, framing effects, and representativeness bias. The outcome of this analysis is a proposed conceptual model that
integrates these behavioral factors to form the foundation for a comprehensive project design. The model hypothesizes that media content
impacts risk perception through behavioral biases, moderated by financial literacy levels. This framework sets the stage for future empirical
validation and project development, ultimately contributing to the understanding of investor behavior in an increasingly digitalized financial
environment.

Keywords: Investor risk perception, behavioral finance, social media, financial literacy

JEL Codes: G41, G53, D81

RISING VALUE OF DATA IN CONTEMPORARY HIGHER EDUCATION

Ali Eskinat, Netkent University

Suat Teker, Isik University

The purpose of this study is to reflect the importance of effective use of data to predict and improve academic success as an essential criterion
for assessing the quality of higher education institutions in the 21st Century. This paper intends to clarify importance of data and its evaluation
components, namely Educational Data Mining (EDM), Learning Analytics (LA), Artificial intelligence (Al) and Machine Learning (ML), as integral
part of Fifth Generation Universities (UNIVERSITY 5.0) era in the globalized competitive higher education sector. For this reason, this paper
advocates “Rising Value of Data in Contemporary Higher Education” for the university of the new age. The study employs a literature review
aiming to reflect the new atmosphere and requirements in the higher education system based on selected topics. A comprehensive analysis
on the game changer role of data in the higher education institutions was considered. The aim was to identify the difference created by effective
use of data in higher education institutions to predict and improve academic success in the competitive academic environment of the new era.
The analysis reveals that higher education institutions should understand the essential role of educational data with the expansion of digital
revolution and rapid change in technologies in the 21st Century and design their strategies accordingly. Notably, it is clearly seen that the
universities have not only effectively use educational data and its evaluation components namely Educational Data Mining (EDM), Learning
Analytics (LA), Artificial intelligence (Al) and Machine Learning (ML) but also internalize the reality of their rising value to predict and improve
academic success as well as creating a significant financial contribution to their development. As a matter of the fact, universities established
many projects and effectively used their Learning Analytics (LA) tools. Besides, the emergence of Artificial intelligence (Al) and Machine Learning
(ML) enhanced the efficiency and effectiveness of management operations. Findings may be concluded that universities need to apply the
effective use of data particularly in the context of new era like Industry 5.0, Society 5.0 and University 5.0 to obtain academic success, which is
considered as an essential criterion for assessing the quality of higher education institutions. Indeed, universities have to follow a data- driven
culture as greater demands of universities already appeared for retention, completion and graduation rates of students to improve student
success. As a matter of fact, the effective use of Educational Data Mining (EDM) and Learning Analytics (LA) is going on for the last two decades
in higher education institutions. Indeed, Artificial intelligence (Al) and Machine Learning (ML) are effective in data management as two
impressive game changers for universities changing educational world from the financial perspective. For this reason, it may be argued that
the effective use of data and its evaluation components, namely Educational Data Mining (EDM), Learning Analytics (LA), Artificial intelligence
(Al) and Machine Learning (ML) are considered as the integral part of Fifth Generation Universities (UNIVERSITY 5.0) era in the globalized
competitive higher education sector of 21st Century.

Keywords: Higher education, educational data mining, learning analytics, artificial intelligence and machine learning, University 5.0

JEL Codes: A20, 123, M10, 031, 032
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NAVIGATING FINANCIAL AWARENESS ACROSS GENERATIONAL SHIFTS: INTEGRATING AGILE
MANAGEMENT FOR FUTURE SUCCESS

Szildrd Malatyinszki, Kodoldanyi Janos University

Géza Horvath, Kodoldnyi Janos University

Botond Géza Kalman, Kodolanyi Janos University

The purpose of this study is to explore the intersection of financial awareness, generational differences, and agile management practices in
achieving organizational success within the context of rapidly changing economic realities and workforce dynamics. The study aims to
understand how agile management can support financial literacy across different generational groups, thereby enhancing organizational
adaptability and resilience. The study employs a mixed-method approach, combining quantitative surveys and qualitative interviews. The
surveys evaluate financial literacy levels among employees across generational cohorts, while the interviews gather insights from management
teams utilizing agile frameworks. This dual approach ensures a comprehensive analysis of the relationship between generational financial
literacy and agile management practices. The analysis reveals significant generational differences in financial literacy, with younger employees
demonstrating higher adaptability but lower financial literacy compared to their older counterparts. Agile management practices, characterized
by flexibility, collaboration, and iterative learning, were found to effectively bridge these gaps. These practices facilitated continuous learning
and enhanced cross-generational communication, fostering a more cohesive and financially literate workforce. Based on the analysis, it may
be concluded that integrating agile management practices with targeted financial education programs significantly improves financial literacy
across all generational cohorts. This integration not only equips organizations to navigate generational shifts more effectively but also
strengthens their financial resilience and adaptability to evolving market dynamics.

Keywords: Agile management, financial literacy, generational differences, workforce adaptability, organizational resilience.

JEL Codes: M14, J24, G53

BACKCASTING BITCOIN VOLATILITY: ARCH AND GARCH APPROACHES

Dilek Teker, Isik University

Suat Teker, Isik University

Esin Demirel Gumustepe, Isik University

The primary purpose of this study is to model Bitcoin price volatility and forecast its future price returns using advanced econometric models
such as ARCH and GARCH. The study aims to enhance risk management strategies and support informed investment decisions by addressing
the time-varying nature of Bitcoin’s volatility. The research explores the persistence of volatility shocks and the clustering of price movements
to provide insights into market dynamics. This research examines daily Bitcoin closing prices over the period from January 2020 to October
2024. The data was preprocessed to ensure reliability, including applying logarithmic transformations to standardize the data and eliminate
trends. Stationarity tests, such as the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and KPSS tests, were conducted to confirm the
series' stationarity. The ARCH-LM test was utilized to detect volatility clustering which is essential for validating the use of ARCH and GARCH
models. Following this, ARIMA models were employed to define mean equations and GARCH models were used to estimate conditional variance
and capture volatility dynamics. The dataset was split into training and validation subsets with data from July to October 2024 reserved for
validation. The findings demonstrate that Bitcoin’s price movements exhibit significant volatility clustering and persistence of shocks which are
key characteristics effectively captured by ARCH and GARCH models. These models provide valuable insights into the volatility patterns of
Bitcoin, supporting their application in cryptocurrency analysis. Despite their robustness, the models face limitations in precise return
forecasting during highly volatile periods, suggesting the need for further refinement or integration with advanced approaches. The research
concludes that ARCH and GARCH models are effective tools for understanding and forecasting Bitcoin’s volatility. The study underscores the
importance of acknowledging volatility persistence and clustering effects when analyzing cryptocurrency price behavior. However, it also
highlights areas for improvement in econometric modelling by including the exploration of hybrid models and the integration of
macroeconomic factors to enhance forecasting accuracy.

Keywords: Bitcoin, ARCH Models, GARCH Models, Forecasting, ARIMA Models

JEL Codes: C58, G10, G12

THE IMPACT OF THE WIDESPREAD ADOPTION OF DIGITAL PAYMENT SYSTEMS ON INDIVIDUAL

SPENDING HABITS AND SAVINGS

Fahrettin Pala, Gumushane University

The aim of the study is to examine the impact of digital payment systems on individual savings rates and spending habits in Turkiye. Additionally,
it is to evaluate the impact of digital payment systems on individual spending and savings within the framework of the COVID-19 crisis.
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The research aims to examine the impact of digital payment systems on individual savings rates and spending habits by adopting a quantitative
approach. Additionally, as a sub-objective, it aims to evaluate the impact of digital payment systems on individual spending and savings within
the framework of the COVID-19 crisis. In the study, quarterly data for the period 2016Q1-2023Q4 were analyzed using household consumption
expenditures, gross savings amount, digital payment systems (mobile payment, online banking, contactless payments, and all other digital
payment methods), consumer price index, deposit interest rate, consumer credit interest rate, and consumer confidence index. The Newey—
West Standard Errors Estimator has been used for data analysis. It has been shown digital payment systems have a statistically significant and
positive effect on household final consumption expenditures and gross savings. Again, it has been concluded the pandemic period had a
statistically significant and negative impact on household final consumption expenditures and gross savings. Additionally, it has been observed
digital payment systems had an impact on increasing household consumption expenditures and savings during the pandemic period. In the
study, the effects of digital payment systems in Turkey on individual savings rates and spending habits were examined. The findings obtained
indicate that digital payment systems have a statistically significant and positive impact on household final consumption expenditures and gross
savings. In addition, it has been determined that the COVID-19 pandemic has a statistically significant and negative impact on household
consumption expenditures and gross savings. Additionally, it has been observed that digital payment systems played a positive role in increasing
individuals' consumption expenditures and savings during the pandemic period. These findings reveal how digital payment infrastructure
shapes individuals' financial behaviors during times of crisis, providing an important foundation for future research examining the interaction
between digital finance and crisis dynamics.

Keywords: Digital payment systems, household final consumption expenditure, gross savings rate, Covid-19 pandemic.

JEL Codes: D12, E21, E32

HOW GREEN BONDS AFFECT CLEAN ENERGY INVESTMENTS AND CARBON EMISSIONS?

Gulden Poyraz, Bandirma Onyedi Eylul University

Tugba Guz, Istanbul Yeni Yuzyil University

The negative effects of climate change and environmental degradation on national economies have led many countries to invest in renewable
energy to create low-carbon economies globally. In this context, green bonds have emerged as a financing tool contributing to developing clean
energy. This study aims to examine the impact of green bonds (GB) on clean energy investment (CEl) and carbon emissions (CO2) in 28 countries
that issued green bonds between 2014 and 2020. The System Generalized Method of Moment (GMM) is used in the study. Two different
models with CEl and CO: as dependent variables are used. In the model where CO: is taken as the dependent variable, it is observed that the
GBs significantly reduce CO2 emissions with a coefficient of -0.024%. In this model, a significant and positive relationship was found between
CO2 and GDP and dirty energy consumption (dirty) taken as a control variable, and a significant and negative relationship was found between
the urban population and CO.. In the model where CEl was taken as the dependent variable, no significant relationship was observed between
GB and CEl, while a significant and positive relationship was found between dirty energy consumption and CEl. No relationship was observed
between CEl and other control variables in the model. This study primarily contributes to the growing literature on the market for green bonds.
The study findings will also assist policymakers in creating inclusive policies to reduce CO2 emissions and promote clean energy investments.
Additionally, the ability of green bonds to direct capital towards environmentally friendly projects and enhance financing efficiency will
encourage more countries to issue green bonds.

Keywords: Green bonds, clean energy investment, carbon emissions, finance, system GMM

JEL Codes: E44, G15, 016

ANALYSIS OF THE IMPACTS OF CLIMATE POLICY AND ENERGY UNCERTAINTIES ON THE STOCK

EXCHANGE: THE CASE OF TURKIYE AND AMERICA

Kubra Saka llgin, Erzincan Binali Yildirim University

It can be stated that global uncertainty indices, which were developed to measure the effects of global uncertainties on markets and the
economy, may have the potential to affect risk perception and investment strategies in the markets. Determining the direction and intensity
of the impact of uncertainty and risks on stock markets has become very important for stock market investors under these conditions. This
paper aims to comparatively examine how the Climate Policy Uncertainty Index (CPUI) and Energy Uncertainty Index (EUI), which are relatively
newer than global uncertainty indices and have been the subject of fewer studies, affect stock prices in Borsa Istanbul 100 (BIST100) and
Standard&Poors 500 (S&P500) stock exchanges, in a developing and developed country stock exchange. The short and long-term relationships
between global uncertainty indices and stock prices were investigated using the ARDL (Distributed Autoregressive Lag) Bounds Test. ARDL is an
approach that has several advantages over classical cointegration methods. It was determined that CPUI and EUI significantly affected the
S&P500 index both in the short and long term, positively and negatively, respectively. For BIST100, this effect was negative but statistically
insignificant for both indices in the long-term. This paper has highlighted the impact of climate policy and energy uncertainty indices on stock
prices, especially in developed countries. In this context, the study emphasizes that investors and policymakers in these countries, especially
those considering investing in developed countries, should consider these uncertainty indices and closely monitor them to reduce risks in their
risk assessments and optimize their investment strategies. The paper contributes to the existing literature by improving the understanding of
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how climate policy uncertainty affects financial markets in developed and developing economies. The findings suggest that investors and
policymakers should consider different effects when assessing the financial impacts of climate policy and energy uncertainty. Future research
could investigate how firms respond to such uncertainties and the financial impacts of corporate strategies at the sectoral level.

Keywords: Uncertainty, climate policy uncertainty, energy uncertainty, stock exchange

JEL Codes: C32, G01, G11

SOCIAL MEDIA SENTIMENT AND ITS EFFECTS ON CRYPTOCURRENCY PRICE VOLATILITY

Ozge Arabaci Urgenc, Istanbul Technical University

Oktay Tas, Istanbul Technical University

Following its introduction in 2008, cryptocurrencies have attracted great deal of attention from the investors. Cryptocurrency market have
grown rapidly in terms of transaction volumes and number of investors involved with the launch of different kinds of alternative coins (altcoins).
Cryptocurrency markets show some differences from the stock market with less institutional investor involvement. With the high proportion
of retail investors in the market, we assume sentiment would be one of the leading forces that can accelerate cryptocurrency price movements
in both directions that leads to higher volatilities. In this study, we try to shed a light on social media sentiment and its effect on cryptocurrency
price volatility for 9 different cryptocurrencies, namely Bitcoin, Ethereum, Ripple, Binance Coin, Dogecoin, Solana, Cardano, Litecoin, Avax. The
study uses Google search volume index and number of tweets weekly collected from Twitter between the dates January 2020 to March 2023
as investor attention measures to attract social media sentiment in addition to economic policy uncertainty index (EPU), CBOE S&P 500 implied
volatility index (VIX) and macro and micro indexes constituted by using the Google search volume indexes for micro and macro fears and taking
the weekly sum of those indexes. We investigated investor attention measures and mentioned indexes’ impact on cryptocurrency volatility by
using seemingly unrelated regression. The analysis reveals that google search volume index has a significant positive impact on volatility of
cryptocurrencies in addition to economic policy uncertainty index and micro pessimism measures. Number of tweets data has no significant
impact on volatility in contrast to Google search volume index. Based upon the analysis, it may be concluded that google search volume index
has better captured investor attention and might give an insight regarding cryptocurrency volatilities where number of tweets collected from
Twitter has no significant impact on volatilities. Internal audit is important for the company's reputation in the market. International financial
crises and especially scandals more clearly reveal the necessity of an effective internal audit system.

Keywords: Cryptocurrency, investor attention, social media sentiment, google search volume index, uncertainty index

JEL Codes: G10, G14, L86

TRANSITION TO MODULAR ARCHITECTURE IN MOBILE FINANCE APPLICATIONS

Pinar Celdirme Kaygusuz, Turkcell

A fintech company As user expectations and market demands continue to evolve, the application undergoes constant updates to ensure it
remains both responsive to user needs and capable of delivering reliable and high-quality services. However, as applications grow in complexity,
maintaining their scalability, flexibility, and manageability becomes increasingly challenging. In this context, adopting a modular software
architecture emerges as a strategic solution, offering a more streamlined approach to reducing the intricacy of mobile applications while
enhancing their adaptability and scalability. It provides a detailed analysis of how modularization can simplify development processes, improve
application performance, and make updates more efficient. Furthermore, the study highlights the key advantages of this architectural shift,
such as easier maintenance, faster feature deployment, and improved testing capabilities. In addition, specific criteria are outlined to guide the
identification and definition of modules, ensuring that the modular design aligns with the application's objectives and delivers optimal benefits.
Through this exploration, the study aims to provide a roadmap for successful modularization and demonstrate its value in modern mobile
application development.

Keywords: Modular structure, refactoring, dependency injection, modularization, mobile finance application
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FINANCIAL FRAGILITY IN RESOURCE-RICH HIGH-INCOME ECONOMIES

Sami Kucukoglu, Istanbul Ticaret University

Elif Guneren Genc, Istanbul Ticaret University

The purpose of this study is to identify the economic, financial, and liberal factors affecting the financial fragility levels of resource-rich high-
income economies and to analyze the interactions between these factors. The methodology of the study includes a panel data analysis for the
period 2006-2023. The research focuses on resource-rich high-income economies with a Gross Domestic Product (GDP) per capita exceeding
$14,005 (based on the World Bank's Atlas method) and natural resource exports accounting for more than 25% of their total exports, according
to TradeMap data. The analysis aimed at determining the financial fragility levels of resource-rich high-income economies revealed that
improvements in the rule of law and judicial effectiveness positively impact the financial fragility index, thereby supporting financial stability.
Similarly, government expenditures, broad money supply, and the asset size of deposit banks were also found to have a positive effect on the
financial fragility index, contributing favorably to stability. However, increases in financial liberalization scores were observed to negatively
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affect the financial fragility index, weakening stability. Additionally, the lagged value of the financial fragility index showed a persistent effect
on the current levels of fragility. Resource-rich high-income economies are distinguished not only by their vast natural resource reserves but
also by their high-income levels and advanced economic structures. Ensuring sustainable financial stability in such economies necessitates
adopting a holistic approach. Controlled implementation of financial liberalization, coupled with the establishment of adequate regulatory and
supervisory mechanisms, can strengthen financial stability. Likewise, a robust rule of law and an effective judicial system can enhance the
confidence of economic actors, contributing to reduced financial fragility. Effective and efficient management of public expenditures supports
economic growth and resilience while ensuring the sustainability of these expenditures. Strengthening the banking sector's structure and
aligning its size to contribute positively to economic stability can enhance the resilience of the financial system. In designing monetary supply
policies, it is essential to manage risks such as inflationary pressures and asset bubbles while increasing liquidity. Policies should not only aim
to reduce dependence on natural resources but also promote economic diversification, thereby supporting inclusive and sustainable growth.
Keywords: Camel analysis, fragility, resource-rich economies, liberalization, panel data.

JEL Codes: G0O, G10, G15

ENERGY CONSUMPTION-OUTWARD FOREIGN DIRECT INVESTMENT-NATURAL RESOURCE RENTS

NEXUS: EVIDENCE FROM BRICS-T COUNTRIES

Suat Mumcu, Gebze Technical University

Huseyin Ince, Gebze Technical University

This research measures the impacts of population, economic development, outward foreign direct investment, and natural resource rent on
energy consumption in BRICS-T countries (Brazil, Russia, India, China, South Africa and Turkey). The main objective of the study is to evaluate
the impact of outward foreign direct investment and natural resource rents on environmental sustainability together and to examine the
structure of the relationship between economic growth and energy consumption with the Environmentally Kuznet Curve (EKC) hypothesis. This
analysis, which was carried out within the framework of the STIRPAT (Stochastic Impacts by Regression on Population, Affluence, and
Technology) theoretical model, examined the effects of factors on energy consumption with Driscoll-Kraay standard error fixed effects
estimator as a result of the determination of country heterogeneity and robustness tests. The analyses show that population and gross domestic
product per capita are positively related to energy consumption. At the same time, outward foreign direct investment decreases energy
consumption in BRICS-T countries through the reverse spillover effect. The findings on the positive relationship between natural resource rents
and energy consumption indicate that energy consumption increases in BRICS-T countries through fossil fuel-intensive production processes.
The study also found a statistically significant inverted u-shaped curve between energy consumption and economic growth, but detecting a
turning point outside the data set suggests that the EKC hypothesis is not valid in BRICS-T countries. The findings of the study show that outward
foreign direct investment makes possible the transfer of environmentally friendly technologies from host countries to the home country and
increases energy efficiency in the production process. Therefore, BRICS-T countries need to see outward foreign direct investment not only as
an economic gain but also as a tool for environmental improvement. The fact that natural resource rents encourage fossil fuel dependency
suggests that some of these resources should be directed to renewable energy projects. In conclusion, it is recommended that BRICS-T countries
adopt green growth strategies, gradually remove fossil fuel subsidies and implement environmental regulations such as carbon tax to achieve
sustainable development goals.

Keywords: Stirpat Model, EKC hypothesis, natural resources, outward foreign direct investment, energy consumption.

JEL Codes: P18, P28, P48

THE IMPACT OF FINTECH INVESTMENTS IN TURKEY ON E-COMMERCE

Anil Atas, Elazig Firat University

Gamze Ayca Kaya, Elazig Firat University

In this study, the diversity and development of fintech investments in the world and in Turkey were examined. Since financial technology
investments are fintech investments developed specifically for the e-commerce system, the impact of fintech companies established in Turkey
and the investments of currently operating companies on e-commerce were investigated. The data set of the study was created with the market
share data, sales volumes and number of users of the e-commerce sector between 2019-2023, the data are obtained from the Republic of
Turkey. Presidential Finance Office and T.R. It was obtained from the websites of the Ministry of Commerce and analyzed with the SPSS program
and regression analysis was applied. The analysis model shows that the effect of the independent variable on the dependent variable is not
significant. Analysis results reveal that Fintech investments alone are not sufficient for the development of e-commerce. The data that will be
obtained with the increase in investments in the field of Fintech in the future will shed light on researches who will conduct research on a
similar subject.

Keywords: Finance, technology, fintech, e-commerce.
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THE DISTANCE BETWEEN THE PROFIT AND THE TAX BASE FOR HUNGARIAN ENTERPRISES:
CONSEQUENCES FOR THE HUNGARIAN ACCOUNTING REGULATION

Laszlo Peter Lakatos, Budapest Corvinus University,

Financial statements are generated to provide stakeholders with a thorough insight into an entity's financial position and performance. A
comprehensive framework of rules and regulations is essential to govern the content of statements, and the concepts or procedures utilized
in their formulation, ensuring they fulfill their intended purpose. Such regulations can develop through two main approaches: the creation of
overarching concepts or the development of detailed, thorough guidance. Previous studies in many jurisdictions have shown that businesses
often display specific preferences for certain regulation methods. Certain businesses advocate for principle-based frameworks due to their
flexibility and adaptability, whereas others prefer rule-based systems for their clarity and precision. These preferences encompass fundamental
aspects of financial management, particularly the inclination of enterprises to voluntarily separate their tax base from their accounting profit,
a notion generally known as tax-book conformity. This study aims to analyze these processes within the Hungarian corporate sector. The
objective is to ascertain whether particular groups of Hungarian firms exhibit an increased propensity to voluntarily deviate their tax base from
their accounting profit. Our research demonstrates that smaller firms exhibit greater transparency in tax-book conformance, resulting in a
diminished willingness to differentiate between accounting values and tax values. This research elucidates the essential regulatory preferences
of these firms through an analysis of their behavior. The study evaluates the Hungarian accounting regulatory framework to determine its
conformity with either a principle-based or rule-based approach. Understanding this alignment is crucial, as it significantly impacts the quality
and integrity of financial reporting. The results are expected to deepen the overarching discourse on regulation design and its impact on
corporate practices, offering substantial insights into the effect of Hungarian accounting standards on financial decision-making and reporting
quality. This research enhances the academic understanding of regulatory preferences and offers practical insights for politicians and regulators
to augment the effectiveness of financial reporting standards.

Keywords: Tax-book conformity, accounting, regulation

JEL Codes: M40, M41, H25

DESIGN AND DEVELOPMENT OF SMART POS SYSTEMS: COMMISSION OPTIMIZATION AND
TRANSACTION EFFICIENCY

Begum Al, Turkcell

Gamze Sezgen, Turkcell

Traditional POS systems often result in high transaction costs, increased error rates, and insufficient customer satisfaction. To overcome these
limitations, smart POS systems have been developed to optimize transaction processes using advanced routing algorithms. This study aims to
examine the impact of smart POS systems on transaction efficiency, customer satisfaction, and the significant reduction of commission costs
through intelligent routing and data-driven decision mechanisms. Dynamic routing mechanisms were utilized for commission cost optimization.
Big data analytics tools, including Apache Spark and HDFS, were applied to process real-time transaction data, ensuring scalable and adaptive
solutions. The findings demonstrate that smart POS systems significantly reduce commission costs, lower transaction error rates, and improve
operational efficiency. Additionally, integrating customer behavior prediction models with intelligent routing strategies enhances customer
satisfaction and financial performance. This study highlights the significant contributions of smart POS systems to the fintech sector by
addressing gaps in transaction efficiency, commission cost management, and customer satisfaction. Future research should focus on refining
predictive models and further optimizing routing strategies tailored to diverse transaction and asset types to maximize system performance.
Keywords: Smart POS systems, transaction efficiency, commission cost optimization, customer behaviour prediction, big data analytics

JEL Codes: D53, G21, L80

EVALUATION OF SUSTAINABLE ENERGY SOURCES AND SUSTAINABILITY REPORTS: THE CASE OF

Merve Vaysal, Karabuk University

The increase in global energy demand and increasing environmental problems have accelerated the return to renewable energy and made
sustainable energy production and reporting necessary. The aim of this study is to examine the sustainability report of Canadian Solar, one of
the leading companies in the renewable energy sector, within the framework of ESG (environmental, social and governance) criteria and to
determine its impact on financial performance. In this context, how ESG criteria are measured in sustainability reports and the impact of this
measurement on financial performance were examined. In this study, Canadian Solar's sustainability report for 2023 was examined with the
content analysis method and its impact on financial performance was evaluated through financial indicators. According to the relevant year's
financial data, sustainability activities have positively affected profitability and capital efficiency by relatively reducing the company's costs.
These activities have strengthened the company's capital structure while providing environmental awareness. In the study examining the effect
of the sustainability activity report on financial performance, policies to increase the use of renewable energy resources and reduce carbon
emissions more comprehensively positively affected the company image and improved the financial situation.

Keywords: Renewable energy, sustainability, financial performance
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GREEN FINANCE: DEVELOPMENT, CURRENT SITUATION AND FUTURE IN TURKIYE AND THE WORLD

Esra Aksoylu, Maltepe University

Today, the climate crisis has become one of the most urgent problems on a global scale. As a result of the search for solutions to this problem,
the concept of 'green finance' has emerged. Green finance is a system that provides financing for projects developed to support sustainable
development goals and reduce environmental risks. Especially with the deepening of global climate change, the importance of implementing
sustainable initiatives has been better understood and various financial instruments have been developed to support these projects. This study
aims to provide a comparative analysis of the development processes and current status of green finance practices in the world and in Turkey,
and to provide recommendations for the improvement of existing policies. The study provides a comprehensive international literature review
on green finance and comparatively analyses the practices in the world and in Turkey. The use of green finance instruments is becoming
increasingly widespread on a global scale; innovative solutions such as green bonds, sustainable credit models, green funds and carbon finance
are finding a place in financial markets. Although there are good examples of green finance practices in Turkey such as green bond issuances
and green loans in the banking sector, the momentum in developed countries has not yet been achieved. Green finance in Turkey is still an
emerging field. A number of policies and regulations are needed to develop the potential of this field. In particular, the effectiveness of green
finance in financial markets can be increased by increasing incentives for green projects, diversifying green financial products, tax incentives
for green bond issuances, increasing national and international cooperation, and facilitating regulations on green and sustainable finance. In
this respect, the dissemination of green financing instruments in cooperation with both the public and private sectors will contribute
significantly to Turkey's achievement of its sustainable development goals.

Keywords: Green finance, sustainable finance, green bond
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MEASURING THE SENSITIVITY OF DIFFERENT MONTE CARLO MODELS IN FORECASTING AIRLINE STOCK

PRICES

Olcay Olcen, Aviation Consulting Group, ACG

Monte Carlo Models are widely utilised by scientific research in a variety. Two research models are argued and designed regarding the Quasi
and Pseudo Monte Carlo models in this paper. The main research questions are formed here as “Which Monte Carlo model can give more
effective results to USA Airline investors?”. There is a utilisation problem of Monte Carlo Models by investors. The research also will help to fill
this gap. On the other hand, Sobol and Halton sequences are utilized to develop Quasi Monte Carlo Model. Quasi-Monte Carlo Models are
given more real results than Pseudo Monte Carlo Models, especially in high number (5000) iterations. The results are specifically important for
investors. The main disadvantage of the research is a random timespan that is out of a crisis or special event. According to research results of
bias (the approximation to reality), the Quasi-Monte Carlo Model gives more efficient results than the Pseudo Monte Carlo Model regarding
accuracy and sensitivity. Investors in the American Air Carriers financial market should be aware of this important reality.

Keywords: Monte Carlo models, American Airlines, stock price
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FINANCIAL DEVELOPMENT AND INCOME INEQUALITY RELATIONSHIP: A STUDY ON TURKEY

Beyza Gunes, Istanbul Bilgi University

Sema Tur Bayraktar, Istanbul Bilgi University

Financial development is of great importance for economic growth, social development and sustainable development especially in developing
countries. Therefore, the relationship between financial development and income inequality has maintained its importance throughout history.
The aim of this study is to contribute to the literature by analyzing the effect of financial development on income inequality in Turkey and to
offer solutions in line with the results obtained. The original value of the study is to examine the relationship between financial development
and income inequality in different layers with the control variables of institutional quality factors. Since Kuznets curve appears to have followed
democratization, as shown by Acemoglu and Robinson's highly influential study in 2000, this study also adds some democracy indices as
institutional control variables when studying the relationship between financial development and income inequality. Besides, in addition to the
Gini coefficient, the shares of various income groups in the national income, including the lower, middle-, and upper-income groups, are also
used as a measure of income inequality. In the current study, the relationship between Gini, G1, G10, G40, G50 and financial development
index in existence of institutional control variables is assessed using the Autoregressive Distributed Lag (ARDL) model. The ARDL model is chosen
due to its flexibility in accommodating variables that are integrated of order zero, 1(0), or order one, I(1), without requiring them to be of the
same order of integration. The model helps capture both the short-term and long-term dynamics of the relationship, allowing for a more
comprehensive understanding of the effects over time. The results indicate the relationship between the Financial Development Index (FDI)
and income inequality measures —namely, Gini, G1, G10, G40, and G50—is influenced by some of the specific institutional quality indicators.
Significant long-term relationships are observed, with the effects of FDI on income inequality moderated by governance factors. Besides, the
significance of institutional factors or democracy indices is not stable for different income groups. Gini, the general income inequality index is
the one for which more significant long-term relationships between income inequality and institutional/democracy indices are observed.
Namely, the accountability, electoral democracy index, rule of law, property rights , regimes of the world, academic freedom index are the

xiii



PressAcoqemio IFC

WWW Dressacacemaa ©

conferences ISBN 9786259768502

PressAcademia Procedia YEAR 2024 VOLUME 20
13TH ISTANBUL FINANCE CONGRESS, December 23, 2024 Istanbul, Turkiye

institutional/democracy factors that reveals long term relationship with income inequality index of Gini. The only institutional factor that shows
a long term significant relationship for all incode groups is property rights. However, when the relationship is analyzed, the expected direction
of the relationship is not observed for most of the instutional/democracy indices and the significance of the institutional factors are not stable
but some similarities emerge. Overall, the findings show that while FDI has potential for growth and reducing inequality, institutional
factors/democracy indices may also be important. Effective accountability mechanisms and democracy indices may also enhance FDI’s capacity
to reduce inequality, emphasizing the need for policy reforms to strengthen institutional quality. However, to make stronger suggestion that
policymakers should focus on improving governance structures to maximize the equitable benefits of FDI -since the results are not strong and
stable- research needs to be empowered by using longer data set or different institutional quality factors.

Keywords: Income inequality, income groups, financial development, democracy indices, institutional quality factors
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GENDER DIFFERENCE IN RISK AND CONFIDENCE PERCEPTION: IMPLEMENTATION WITH LOGIT MODEL
Dilek Teker, Isik University

Suat Teker, Isik University

Beyda Demirci, Isik University

This study aims to understand individuals’ behaviors and perceptions regarding investment preferences. Specifically, it examines the differences
in investors’ perceptions of “concerns about losing money due to investment decisions” and “confidence in their knowledge of portfolio
creation and management” based on the gender variable. The study utilizes survey data from 69 participants (29 female and 40 male). It
employs logit models to analyze two dependent variables: (1) the stress level due to concerns about investment decisions and (2) confidence
in portfolio management and financial knowledge. Gender is the key independent variable, with marginal effects calculated for unambiguous
interpretation. The results indicate that gender has a statistically significant impact on both stress and confidence levels. Women are 21.2%
more likely than males to experience stress due to concerns about investment decisions. Conversely, females are 18.5% less likely to feel
confident about their financial knowledge and portfolio management abilities than males. These findings reflect the gender-based differences
in risk perception and confidence. The study highlights the critical role of gender in shaping investment behaviors. Women tend to exhibit
higher risk aversion and lower financial confidence than men. To address this disparity, targeted financial education programs and awareness
initiatives are recommended to enhance women’s financial literacy and confidence. Bridging this gap can contribute to improved financial
participation and decision-making among women.

Keywords: Logit model, investment behavior, risk perception, gender, confidence.

JEL Codes: C35, G11, G40

FINANCIAL MARKETING THROUGH MACHINE LEARNING TECHNIQUES AND DATA ANALYTICS FOR

CUSTOMER BEHAVIOR PREDICTION

Tugce Ekiz Yilmaz, Dokuz Eylul University

The purpose of this study is to explore the application of machine learning techniques and data analytics in financial marketing for predicting
customer behaviors and optimizing marketing strategies. The research aims to highlight the transformative role of these methods in enhancing
customer acquisition, retention, and overall return on investment (ROI). The study employs various machine learning techniques, including
time series analysis, regression models, and deep learning algorithms such as RNN and LSTM, to analyze and predict customer behaviors.
Additionally, clustering algorithms like K-Means and DBSCAN are utilized for effective customer segmentation. Data analytics methods,
including ROl analysis and causal impact evaluation, are integrated to measure and improve campaign performance. The analysis reveals that
machine learning and data analytics significantly contribute to financial marketing by uncovering patterns in customer behaviors, improving
targeting strategies, and providing actionable insights for personalized marketing. Applications in credit scoring, fraud detection, and customer
journey mapping demonstrate the effectiveness of these approaches in real-world scenarios. Based on the analysis, it may be concluded that
the integration of machine learning and data analytics into financial marketing enables businesses to make data-driven decisions, optimize
marketing campaigns, and achieve higher ROI. The findings suggest that these methods are essential for staying competitive in the financial
sector.

Keywords: Financial marketing, machine learning, data analytics, customer behavior prediction, ROl optimization.

JEL Codes: C45, M31, G21
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ENACTING ENTREPRENEURSHIP AND LEADERSHIP: A LONGITUDINAL EXPLORATION OF GENDERED
IDENTITY

Mohamed Fitouri, University of Monastir

Akram Belhaj Mohamed, Taif University

The purpose of this study is to explore how gendered identities shape and influence the enactment of entrepreneurship and leadership over
time. This research examines the dynamic process of identity construction among male and female entrepreneurs and leaders, focusing on the
interaction between societal gender norms and personal leadership practices. By investigating the long-term experiences of individuals in
leadership and entrepreneurial roles, the study aims to uncover how gender plays a pivotal role in shaping identity and influencing decision-
making processes, leadership styles, and business success. The study employs a longitudinal qualitative research design, using in-depth
interviews and case studies of 30 entrepreneurs and leaders (15 men and 15 women) over a five-year period. This approach allows for an
exploration of the evolution of their identities in relation to their entrepreneurial and leadership activities. The participants are drawn from a
diverse range of industries, and data collection includes interviews conducted at multiple intervals to capture changes in identity construction
over time. Thematic analysis is used to identify recurring patterns and to understand the influence of gendered experiences on leadership and
entrepreneurship. The analysis reveals that gendered identity significantly influences how individuals navigate entrepreneurial and leadership
roles. Female entrepreneurs and leaders often face greater challenges in balancing societal expectations with their personal leadership styles,
leading to adaptive behaviors and strategic identity shifts. Male participants, on the other hand, are found to engage in more assertive
leadership practices that align with traditional gender norms, but they too experience pressures to conform to societal expectations. The study
highlights how gender-based expectations shape risk-taking, networking, and decision-making in entrepreneurial and leadership contexts. Over
time, both male and female participants exhibit identity flexibility, though women are more likely to integrate relational and transformational
leadership approaches into their entrepreneurial activities. Based on the analysis, it may be concluded that gender plays a central role in the
development of entrepreneurial and leadership identities. Gendered identity not only influences how individuals approach leadership
challenges but also affects their ability to innovate and sustain business growth. Female entrepreneurs and leaders, in particular, demonstrate
resilience and adaptability in navigating the dual pressures of conforming to gender norms while striving for success in traditionally male-
dominated spheres. The study contributes to a deeper understanding of the complexities of gender and leadership, offering insights for
promoting more inclusive and equitable entrepreneurial environments.

Keywords: Entrepreneurship, leadership, gendered identity, longitudinal study, identity construction.

JEL Codes: M10, M20, M50

THE RELATIONSHIP BETWEEN SOCIAL SECURITY POLICIES AND LIFE INSURANCE DEMAND IN OECD
COUNTRIES

Hasan Meral, Marmara University

This study examines the relationship between social security coverage and life insurance demand in OECD member countries. Specifically, it
explores how key social security indicators shape life insurance penetration. The study aims to highlight the impact of social security policies
on life insurance coverage and emphasizes the importance of this relationship for policymakers and industry stakeholders. The dataset used in
this study consists of the most up-to-date data obtained from the OECD and Sigma Explorer databases. OECD member countries are initially
grouped based on their levels of life insurance penetration using K-Means clustering analysis. Relevant social security indicators are then
analyzed, and the differences between the groups are evaluated through ANOVA testing. The findings show that countries with a higher share
of public social security and healthcare expenditures in GDP also exhibit higher life insurance penetration. Moreover, an increase in the old-
age dependency ratio positively influences life insurance demand. However, no significant relationship is observed between pension system
indicators and life insurance demand. The study shows that social security policies and demographic structures have a significant impact on life
insurance demand. The higher life insurance penetration in countries with substantial social expenditures suggests that welfare policies
facilitate individuals’ access to financial security mechanisms and enhance insurance inclusion.

Keywords: Life insurance demand, social security policies, cluster analysis

JEL Codes: G22, H55, J14

UNDERSTANDING THE MATHEMATICAL BACKGROUND OF MODERN PORTFOLIO THEORY

Ibrahim Kaya, Allbatross Asset Management

Modern Portfolio Theory (MPT), pioneered by Harry Markowitz, provides a quantitative framework for portfolio optimization by balancing risk
and return through diversification. This study focuses on applying MPT principles using Python and the PyPortfolioOpt library to construct
optimized portfolios. The analysis involves selecting high-performing U.S. stocks over the past year, implementing advanced optimization
techniques, and evaluating performance metrics such as Sharpe ratios. By leveraging these methodologies, the study aims to demonstrate how
MPT, combined with Python's computational power, can enhance investment decision-making. The study incorporates a systematic approach
to portfolio optimization. Data was collected from TradingView, focusing on high-performing stocks across various sectors. The optimization
process utilized PyPortfolioOpt for mean-variance optimization, risk parity, and minimum correlation portfolio construction. Historical price
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data was preprocessed for normalization, and statistical techniques such as correlation analysis and covariance matrix evaluation were applied
to ensure robust portfolio allocation. Sharpe ratios were calculated to assess the risk-adjusted returns of the portfolios. This study demonstrates
the practicality of Modern Portfolio Theory (MPT) when combined with python-based portfolio optimization techniques. Using the
PyPortfolioOpt library, the analysis highlights how computational tools enhance portfolio construction by balancing risk and return. The
optimized portfolio, based on high-performing U.S. stocks, achieved an expected annual return of 8.39%, annualized volatility of 17.36%, and
a Sharpe ratio of 1.76, showcasing efficient risk-adjusted performance. Diversification emerged as a key factor in mitigating risk, with weights
allocated to stocks from various sectors to balance returns and volatility. Assets with lower Sharpe ratios or high correlations were excluded,
aligning with MPT’s principles. Risk management strategies, including covariance matrix evaluation, ensured a robust portfolio structure. The
results validate the effectiveness of python-driven optimization in building diversified portfolios that cater to investment objectives. This study
reaffirms the relevance of Modern Portfolio Theory (MPT) in portfolio management while showcasing Python's capabilities for optimization.
The optimized portfolio achieved a sharpe ratio of 1.76, exemplifying the balance between maximizing returns and minimizing risk.
Diversification and systematic data analysis played pivotal roles, with weights favoring assets offering favorable risk-return profiles. The findings
underline the value of combining MPT with computational tools like PyPortfolioOpt to construct portfolios that align with diverse financial
goals. However, further research could explore dynamic market conditions, broader datasets, and alternative risk metrics to improve portfolio
resilience and adaptability. This study highlights the potential of python-driven optimization to bridge financial theory and practical application,
enabling robust and efficient portfolio management in dynamic markets.

Keywords: Modern Portfolio Theory, Portfolio optimization, PyPortfolioOpt, risk management, Sharpe Ratio
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IMPACTS OF CROSS-BORDER E-COMMERCE ON GROWTH OF TURKISH SMEs

Irmak Orman, Isik University

Suat Teker, Isik University

Cross-border e-commerce has emerged as a critical enabler for the globalization of small and medium-sized enterprises (SMEs), particularly in
the wake of the COVID-19 pandemic. This study explores the transformative impact of digital marketplaces, innovative payment systems, and
logistics advancements on the internationalization of Turkish SMEs. Leveraging a mixed-methods approach, the research combines quantitative
data analysis with qualitative insights from industry stakeholders. The findings highlight the significant role of platforms such as Amazon and
Alibaba in reducing market entry barriers, the importance of secure digital payment systems in fostering trust, and the contribution of logistics
innovations to the growth of small-package exports. By aligning with global consumer trends and leveraging digital tools, Turkish SMEs can
overcome traditional trade barriers, enhance competitiveness, and access broader markets. The study concludes with strategic
recommendations for policymakers and SMEs, emphasizing the need for regulatory support and investment in digital infrastructure to maximize
the benefits of cross-border e-commerce. The study was carried with a mixed-methods approach. Quantitative Analysis: Data from the Turkish
Statistical Institute, Turkish Exporters Assembly (TiM), and global e-commerce platforms were analyzed to track export trends, marketplace
performance, and consumer behavior. Qualitative Insights: Interviews with SME owners, e-commerce experts, and policymakers provided in-
depth perspectives on challenges and opportunities. And as case studies, Successful Turkish SMEs from sectors like textiles and food were
examined to identify strategies for internationalization. The COVID-19 pandemic has significantly accelerated e-commerce adoption in Turkey,
leading to substantial growth in online spending and reshaping various sectors of the economy. Below are some of the main findings; platform
Impact, global marketplaces significantly increase SME visibility and reduce market entry barriers; digital payment systems, enable secure,
efficient transactions, fostering trust among international customers; small package exports, innovations in logistics, such as faster shipping,
have fueled SME participation in global trade; post-Covid consumer behavior, the pandemic accelerated global e-commerce adoption, creating
new opportunities for Turkish SMEs. Cross-border e-commerce represents a transformative opportunity for Turkish SMEs, enabling them to
overcome traditional barriers and compete effectively in global markets. By leveraging digital platforms, payment innovations, and logistics
advancements, SMEs can drive growth, internationalization, and competitiveness. Strategic support from policymakers will be crucial in
maximizing the potential of this digital trade revolution.

Keywords: E-commerce, marketplaces, international trade, digital payment systems

JEL Codes: F23, L26, L81, 031

THE IMPACT OF SUBSIDIES AND INCENTIVES ON FIRMS’ INNOVATION PERFORMANCE

Ahmet Iskender, Istanbul Technical University

Oktay Tas, Istanbul Technical University

The purpose of this study is to investigate the impact of government incentives on firm innovation performance in Turkey, with the aim of
providing an evidence-based framework for evaluating the effectiveness of these policies. By examining how various incentive mechanisms
influence firms’ research and development (R&D) investments, product innovations, and process improvements, the study seeks to identify
the key factors that drive innovation performance across different sectors and firm sizes. This research will contribute to the academic literature
by addressing the ongoing debate surrounding the efficiency and effectiveness of government incentives. It will also provide strategic insights
for policymakers, enabling the design and implementation of more targeted and efficient support mechanisms. Ultimately, the findings aim to
enhance the alignment of government policies with Turkey’s broader goals of fostering innovation, improving global competitiveness, and
achieving sustainable economic growth. The methodology of this study is designed to analyze the impact of government incentives on firm
innovation performance in Turkey using a quantitative research approach. The primary dataset utilized is sourced from the World Bank’s
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Enterprise Survey (WBES), which covers over 150 countries and provides comprehensive information on various aspects of the business
environment, such as financial access, corruption, infrastructure, competition, and firm performance. For Turkey, six separate surveys
conducted between 2002 and 2019 were utilized. These surveys include data from firms of varying sizes, sectors, and regions, capturing both
those that received government incentives and those that did not. Based on a thorough literature review, a model tailored to the dataset was
developed. The dependent variable is the presence of innovation within firms, measured as a binary outcome, while government incentives
serve as the primary independent variable. Firm-specific characteristics frequently highlighted in the literature, such as firm size, age, export
intensity, and sectoral distribution, are included as control variables to ensure a comprehensive analysis. The statistical analysis was conducted
using the Logit regression technique in Python, chosen for its suitability in estimating the probability of binary outcomes. Diagnostic criteria
such as Pseudo R-squared, log-likelihood, LL-Null, and the likelihood ratio test (LLR p-value) were employed to evaluate model fit and statistical
significance. The results reveal that government incentives have a statistically significant effect on the likelihood of firm innovation, alongside
other firm-specific factors. This methodological framework provides a robust basis for understanding the relationship between government
support and innovation performance, offering valuable insights for policymakers. The study reveals that R&D expenditures have the most
significant impact on innovation, while the effect of firm size is relatively smaller. Government incentives and export ratios positively influence
innovation likelihood, consistent with literature. Over time, firm age has shown a growing positive effect on innovation. In Turkey, the
probability of innovation for incentivized firms reached 19% in 2019, compared to 6% for non-incentivized firms, though the overall impact of
incentives remains limited. International comparisons highlight Turkey as having the lowest innovation probability among non-incentivized
firms, with incentives providing modest improvements compared to other countries. The findings highlight the limited effectiveness of
government incentives in Turkey compared to other countries with stronger incentive mechanisms, such as Slovenia and the Czech Republic.
To address this, more strategic and targeted policies are needed to enhance the impact of incentives, reverse the declining innovation trends,
and align incentive mechanisms with broader innovation strategies. These steps are critical for improving Turkey's innovation performance,
fostering competitiveness, and driving sustainable economic growth.

Keywords: Innovation performance, incentive, subsidies, logit regression, enterprise surveys, R&D expenditure.
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FINANCE DOGMAS AND NEOCLASSICAL MEMORIZATIONS IN MAINSTREAM ECONOMICS: EXAMPLES

OF MILTON FRIEDMAN, EUGENE FAMA AND NOBEL

Cuney Dirican, Istanbul Arel University

During the post-pandemic exit period, while the Russia-Ukraine War was ongoing and the earthquake disaster was following, the fiscal policy
in which macroprudential measures were implemented between December 2021 and May 2023 was frequently criticized in the mainstream
and accused of being unscientific, claiming that it was an economic experiment (and heterodox economic literature was excluded or ignored).
It was claimed that the economy would get back on track with a return to orthodox monetary policy and rationality. In the past period, when
the inflation rate remained higher at the end of 1.5 years compared to May 2023, it is claimed and said by the mainstream that the money
supply and public expenditures (fiscal policies) did not accompany the monetary policy. Therefore, it is claimed that the household's belief in
inflation did not decrease (inertia) and they are not reducing their expenditures because of that situation. It was generally said (especially in
social media posts and TV market channels) that locals (in academy and business the right usage is residents) did not act rationally by fueling
inflation, especially service inflation, along with the minimum wage increase. (The name) “The Nobel Prize in Economics” and the beliefs and
discourses in mainstream economics such as "the money supply is always and everywhere inflationary", "people and investors are rational"
and "the importance of institutions in economic development and progress" are actually very different as declined/corrrected from/by its own
sources, hence it was intended to be shown with scientific references and sources. In this study, examples were examined through a summary
literature review, and it was shown that neoclassical memorization and dogmas were corrected by the owners (itselves) of these discourses,
arguments and hypotheses, and were different from what is known in the mainstream (economics). In this way, it is a qualitative and conceptual
study. Friedman, Fama and members of the Nobel Family corrected and rejected their own statements (hypotheses) and the facts mentioned
in this study. The inflation-money supply relationship, the inflation and the investment relationship with (ir)rational households and investors,
prize-winning theories such as the relationship between development and inflation, and real per capita income can still find firm supporters
and a place in the mainstream and neoclassical understanding, although they have been revised by their main resources who first issued them.
Although there are immutable rules in economics and finance, the financial policies implemented depending on the period and/or the dynamics
of the countries may differ, and even if the policies are the same, the results may differ. While ignoring a (heterodox) literature in economics,
not being aware of the developments and updates in the (orthodox) literature regarding the other (claimed as rational) understanding defended
may not lead the proposed prescriptions and thus their results to the desired direction. In Tirkiye, parallel to the World, these acceptances in
mainstream (neoclassical) economics are a bitter prescription and cannot be a solution in the new economy. When data and graphs are
presented by detaching them from the context of the facts and events of the relevant period, this is not economics but statistics (Dirican,
2024a).

Keywords: Money Supply, Efficient Market Hypothesis, Inflation, Nobel Economy Prize, Milton Friedman, Eugene Fama
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ABSTRACT

Purpose- Following its introduction in 2008, cryptocurrencies have attracted great deal of attention from the investors. Cryptocurrency
market have grown rapidly in terms of transaction volumes and number of investors involved with the launch of different kinds of alternative
coins (altcoins). Cryptocurrency markets show some differences from the stock market with less institutional investor involvement. With the
high proportion of retail investors in the market, we assume sentiment would be one of the leading forces that can accelerate cryptocurrency
price movements in both directions that leads to higher volatilities. In this study, we try to shed a light on social media sentiment and its
effect on cryptocurrency price volatility for 9 different cryptocurrencies, namely Bitcoin, Ethereum, Ripple, Binance Coin, Dogecoin, Solana,
Cardano, Litecoin, Avax.

Methodology- The study uses Google search volume index and number of tweets weekly collected from Twitter between the dates January
2020 to March 2023 as investor attention measures to attract social media sentiment in addition to economic policy uncertainty index (EPU),
CBOE S&P 500 implied volatility index (VIX) and macro and micro indexes constituted by using the Google search volume indexes for micro
and macro fears and taking the weekly sum of those indexes. We investigated investor attention measures and mentioned indexes’ impact
on cryptocurrency volatility by using seemingly unrelated regression.

Findings- The analysis reveals that google search volume index has a significant positive impact on volatility of cryptocurrencies in addition
to economic policy uncertainty index and micro pessimism measures. Number of tweets data has no significant impact on volatility in contrast
to Google search volume index.

Conclusion- Based upon the analysis, it may be concluded that google search volume index has better captured investor attention and might
give an insight regarding cryptocurrency volatilities where number of tweets collected from Twitter has no significant impact on volatilities.

Keywords: Cryptocurrency, investor attention, social media sentiment, Google Search Volume Index, Uncertainty Index
JEL Codes: G10, G14,L.86

1. INTRODUCTION

Cryptocurrencies were first launched in 2008. Cryptocurrencies' decentralized nature enables peer-to-peer payments without the need for
financial intermediaries. Cryptocurrency records are kept on a decentralized ledger, where an automated algorithm governs the issuance
rate of new coins. Following the Bitcoin launch in 2009, the price steeply increased.

The significant rise in Bitcoin's value, followed by launching a wide range of alternative coins (altcoins) attracted more and more investors to
the market and vast majority of transactions make cryptocurrency market deserve closer examination. As of 2024, there are approximately
13,217 cryptocurrencies listed globally, due to the fact that many of them are inactive or have minimal value. The total market capitalization
of the cryptocurrency market fluctuates, with current estimates around $1.32 trillion. In addition to Bitcoin and Ethereum, which dominate
market share, there are many other smaller cryptocurrencies that less significantly contribute to the overall value.

Attention is a scarce resource (Kahneman, 1973), and investors experience attention overload when many events wait for their focus, making
it harder to concentrate on any single one. Whether attention has an impact, positive or negative, on cryptocurrency markets is unclear.

Cryptocurrencies, while sharing some similarities with stock markets, have different characteristics, particularly regarding the types of
investors involved. Unlike equity markets that have substantial number of institutional investors, crypto markets attract more retail investors
(Biatkowski, 2020). This unique characteristic of cryptocurrency markets raises the question of how investor attention impacts price volatility.
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As their popularity increased, cryptocurrencies have become a focal point for both investors and academic researchers, with "What drives
Bitcoin?" being a prominent question. We propose that investor sentiment influences cryptocurrency prices for several reasons.

First, the unique market dynamics favour retail investors, who often make trading decisions based on sentiment rather than sophisticated
valuations used by institutional investors. This sentiment-driven approach has the potential to significantly amplify price movements in both
upward and downward directions.

Second, given the complexity and risks associated with cryptocurrencies, we expect a “flight-to-quality” behaviour during heightened market
sentiment, leading investors to shift towards less risky assets. Previous studies support this view, suggesting that cryptocurrencies do not
serve as a hedge during market downturns (Klein et al., 2018).

Finally, the relatively new nature of cryptocurrencies fosters emotional investment decisions, with some fearing missing out while others
view them as speculative bubbles. This environment likely fuels sentiment-driven trading, often overshadowing rational decision-making.

Given these dynamics, it is essential to explore how investor behaviour influences cryptocurrency volatility. The main purpose of this thesis
is to investigate the impacts of different investor attention measures and their relationship with cryptocurrency volatility. We use twitter
sentiment as number of tweets as a measure of twitter sentiment. We analyse the effects of Google Search Volume Index and twitter
sentiment at the same time. We believe we better capture the investor attention while considering both Google and Twitter sentiments.

We also follow the work of Burggraf et al. (2020) by constructing investor pessimism index (IPI) by using the Google Search Volume indexes
for micro and macro fears, and taking the weekly average of those indexes, we constitute macro and micro indices. Macro and micro index
make us measure both investors’ individual, household-level concerns as well as concerns related to the general economic status on the
volatility of the nine cryptocurrencies, namely Bitcoin, Ethereum, XRP, BNB, ADA, DOGE,SOL, LITECOIN and AVAX.

Our work also incorporates two more measures of market uncertainty. First, we include the economic policy uncertainty (EPU) index as
Baker, Bloom, and Davis (2016). This measure is based on the frequency of newspaper articles containing terms relating to a) uncertainty, b)
economy, and c) policy.

Finally, we include the CBOE S&P500 implied volatility index (VIX) as an indicator of financial market uncertainty. This “fear index” has a well-
documented negative relationship with stock market returns along with a positive relationship with realized volatility. A similar relationship
is found for Bitcoin (Bouri et al., 2017) and other cryptocurrencies (Akyildirim, Corbet, Lucey, Sensoy, & Yarovaya, 2020) during periods of
high financial market uncertainty.

2. LITERATURE REVIEW

Research on social media sentiment and its impact on cryptocurrency volatility has gained attention in recent years, as these markets are
highly influenced by public sentiment and attention-driven factors. Numerous studies explore how online activity, such as Google search
volumes, Twitter mentions, and other social media metrics, can serve as indicators of market movements. For instance, studies like those by
Shen et al. (2019) and Mai et al. (2018) indicate that higher search volumes and tweet frequencies correlate with increased volatility and
price shifts in cryptocurrencies. Similarly, findings by Smales (2019) highlight the predictive power of Economic Policy Uncertainty (EPU)
indices on asset volatility, with particular relevance in the context of emerging and speculative markets. Micro-level sentiments, such as fear
and greed indices, also emerge as significant predictors, as demonstrated by Balcilar et al. (2017), suggesting that investor psychology deeply
affects crypto market behaviour. These studies collectively emphasize the complex role of digital attention and sentiment metrics in
cryptocurrency markets, complementing the current research by offering insights into how specific attention-driven metrics contribute to
market fluctuations. Similarly, Demir et al. (2018) show that EPU predicts Bitcoin returns, suggesting that cryptocurrency markets react
strongly to global uncertainty. Bouri et al. (2020) and Burggraf et al. (2020) also examine Bitcoin's role as an asset class in periods of
macroeconomic turbulence, indicating that while Bitcoin often serves as a diversifier, its performance as a risk hedge is limited.

Research utilizing Google Search Volume Index (GSVI) as a measure of investor attention has consistently highlighted its significant impact
on cryptocurrency volatility and price movements. Studies have shown that increased search volume often correlates with heightened
volatility in cryptocurrency markets, suggesting that spikes in investor interest can lead to more significant price fluctuations. For example,
Jiang and Li (2021) found that heightened attention correlates with both increased trading volume and volatility. Similarly, Kristoufek (2018)
demonstrated the predictive power of GSVI on cryptocurrency prices, reinforcing the idea that investor attention plays a critical role in
market dynamics. Dyhrberg and Duffy (2018) highlighted the influence of investor sentiment on Bitcoin price dynamics, while Yousaf and
Bukhari (2020) indicated that heightened sentiment directly contributes to increased price volatility. Collectively, these findings underscore
the importance of investor attention in understanding cryptocurrency market behavior.

Additionally, Bouri et al. (2017) and Akyildirim et al. (2020) confirm that VIX, the “fear index” representing S&P 500 volatility expectations, is
positively correlated with cryptocurrency volatility. This finding highlights the interconnectedness of cryptocurrencies with traditional
financial markets, where heightened volatility in equities often spills over into digital assets, increasing their risk profile during turbulent
times.

3. DATA AND METHODOLOGY
In this study weekly data is collected starting from 12 January 2020 until 3 March 2023.

To examine the effects of investor sentiment on cryptocurrency volatility, we use following volatility measure:
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Return: Re =In (Pt) - In (Pt-1)
Vol = |R¢|

Where P: represents the cryptocurrency price at the end of week t, R: is the return calculated as weekly price changes. Voll is the first
volatility measure which is simply the absolute return.

For Volatility:

‘Rt\ = B, + BGSV,  + p,numberoftweets,, + B,EPU,  + B, IEPU,  + BVIX max; + S VIX max; + B,macro,, + Smicro, + 3, feargreed;, + ¢,

GSV denotes weekly Google Search Volume Index for the specific cryptocurrency, number of tweets measure is the weekly sum of number
of tweets for each cryptocurrency. EPU is the weekly economic policy uncertainty index where A EPU is the weekly difference of Economic
policy uncertainty index.VIX max is the weekly maximum value of CBOE S&P500 implied volatility index (VIX) where A VIX max is the weekly
difference of VIX max. We also include fear greed index in the model to help better understand investor behaviour. We also follow the work
of Burggraf et al. (2020) by constructing investor pessimism index ( IP1) by using the Google Search Volume indices for micro and macro fears,
and taking the weekly sum of those words’ Google search volume indices, we constitute macro and micro indices.

4. FINDINGS

In this study, seemingly unrelated regression (SUR) is used to define the relationship between social media sentiment and cryptocurrency
volatility. Below the tables, we explained the relationship among variables.

5. CONCLUSION

The SURMG regression results reveal significant relationships between specific attention and sentiment indicators and cryptocurrency
volatility. Specifically, Google search volume (lgsv) and weekly economic policy uncertainty (lweeklyepuavg) positively impact volatility,
suggesting that heightened attention and uncertainty correlate with market fluctuations. Micro-level pessimism (Imicropessimism) also
shows a positive, significant effect, indicating that individual investor concerns contribute to increased volatility. In contrast, Twitter activity
(Inumberoftweets) and other sentiment measures show non-significant effects, highlighting that not all attention metrics equally influence
market movements. These findings underscore the complex role of sentiment and attention in driving cryptocurrency volatility.
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ABSTRACT

Purpose — The purpose of this study is to explore the intersection of financial awareness, generational differences, and agile management
practices in achieving organizational success within the context of rapidly changing economic realities and workforce dynamics. The study
aims to understand how agile management can support financial literacy across different generational groups, thereby enhancing
organizational adaptability and resilience.

Methodology — The study employs a mixed-method approach, combining quantitative surveys and qualitative interviews. The surveys
evaluate financial literacy levels among employees across generational cohorts, while the interviews gather insights from management teams
utilizing agile frameworks. This dual approach ensures a comprehensive analysis of the relationship between generational financial literacy
and agile management practices.

Findings — The analysis reveals significant generational differences in financial literacy, with younger employees demonstrating higher
adaptability but lower financial literacy compared to their older counterparts. Agile management practices, characterized by flexibility,
collaboration, and iterative learning, were found to effectively bridge these gaps. These practices facilitated continuous learning and
enhanced cross-generational communication, fostering a more cohesive and financially literate workforce.

Conclusion — Based on the analysis, it may be concluded that integrating agile management practices with targeted financial education
programs significantly improves financial literacy across all generational cohorts. This integration not only equips organizations to navigate
generational shifts more effectively but also strengthens their financial resilience and adaptability to evolving market dynamics.

Keywords: Agile management, financial literacy, generational differences, workforce adaptability, organizational resilience.
JEL Codes: M14, J24, G53

1. INTRODUCTION

The rapidly evolving global economy has necessitated a reevaluation of traditional management practices to accommodate shifting
workforce dynamics and increasing financial complexities. Generational diversity within organizations—spanning Baby Boomers, Generation
X, Millennials, and Generation Z—has introduced significant disparities in financial literacy and adaptability. Baby Boomers, shaped by the
economic hardships of the 1970s, exhibit strong financial caution but lower adaptability to change. Conversely, Gen Z employees, emerging
in a digitally transformative era, display exceptional adaptability but face challenges in financial literacy. These intergenerational gaps
demand innovative solutions that leverage the strengths of each group while addressing their respective limitations.

Financial awareness has emerged as a critical competency for navigating modern economic realities. It not only enhances personal decision-
making but also contributes to organizational resilience in fluctuating markets. Traditional management strategies often fall short in bridging
generational gaps, highlighting the need for approaches that are both adaptive and inclusive. Agile management, with its emphasis on
flexibility, collaboration, and iterative learning, presents a promising framework for addressing these challenges. By fostering cross-
generational communication and continuous education, agile practices can unify diverse workforce segments, creating a cohesive and
financially literate organizational culture.

This study seeks to explore the intersection of financial literacy, generational differences, and agile management. Through a mixed-method
approach that combines quantitative surveys and qualitative interviews, it investigates how agile frameworks can support financial
awareness across generations. Initial findings reveal that younger employees, while adaptable, lack the financial literacy of their older
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counterparts. Agile management practices have demonstrated potential in closing these gaps by promoting knowledge-sharing and iterative
learning processes.

The integration of agile methodologies with targeted financial education programs offers a strategic path forward. This approach not only
equips organizations to handle generational shifts effectively but also builds a workforce that is both adaptable and financially resilient,
ensuring long-term success amidst the complexities of a modern economy.

2. LITERATURE REVIEW: INTEGRATING AGILE MANAGEMENT TO BRIDGE GENERATIONAL GAPS IN FINANCIAL
AWARENESS

Introduction

The dynamics of modern organizations are shaped by an increasingly diverse workforce spanning multiple generations. The study presented
at the 13th Istanbul Finance Congress (IFC.2024) highlights a critical challenge faced by contemporary organizations: bridging generational
gaps in financial awareness through the adoption of agile management. This literature review explores existing research on financial literacy,
generational differences, and agile management, contextualizing the findings and strategies presented in the study.

Generational Differences in Financial Awareness

The generational cohort analysis from Baby Boomers to Gen Z reveals substantial disparities in financial literacy and adaptability. Baby
Boomers, shaped by events such as the 1970s oil crisis, exhibit high levels of financial literacy but lower adaptability to technological change.
In contrast, Gen Z, raised during the digital transformation era, demonstrates strong adaptability yet lower financial literacy. These
discrepancies create challenges for organizations aiming to harmonize generational strengths while mitigating their weaknesses.

Research by Lusardi and Mitchell (2014) supports this observation, indicating that financial literacy decreases significantly among younger
cohorts, exacerbating knowledge gaps in financial decision-making. Conversely, studies by Twenge and Campbell (2012) highlight younger
generations' openness to learning and adapting to digital solutions, showcasing their potential for agile learning methodologies.

Agile Management and Its Principles

Agile management, rooted in iterative learning, collaboration, and flexibility, offers a robust framework for addressing these generational
gaps. The emphasis on continuous learning aligns with younger employees' adaptability while fostering a structured environment for older
generations to share financial expertise.

Empirical evidence supports the efficacy of agile management. A study by Khan et al. (2025) demonstrates that organizations employing agile
frameworks experience improved cross-functional collaboration and faster adaptability to market changes. Additionally, agile management
has been associated with higher employee satisfaction due to its inclusive and iterative approach, as noted by Dikert, Paasivaara, and
Lassenius (2016).

Bridging the Generational Divide

One of the central themes of the IFC.2024 presentation was leveraging agile methodologies to bridge generational divides. Two key strategies
emerge:

. Cross-Functional Collaboration: Agile frameworks encourage collaboration among diverse generational groups, fostering mutual
learning. For instance, the case studies presented illustrate how financial workshops employing iterative cycles increased
confidence in financial literacy among younger employees by 75%.

. Mentorship and Knowledge Sharing: Older employees' financial expertise can be leveraged through mentoring programs
embedded within agile sprints, enabling knowledge transfer while promoting adaptability.

Academic literature corroborates these findings. Chau and Tam (2000) emphasize the importance of shared knowledge networks in
enhancing organizational performance, while De Massis et al. (2018) underline the role of cross-generational learning in achieving innovation.

Case Studies: Evidence from Practice
The case studies presented at IFC.2024 exemplify the practical application of agile management in addressing generational gaps:

) Team A: Focused on improving financial literacy through iterative learning workshops, resulting in enhanced financial confidence
among 75% of participants.

) Team B: Prioritized adaptability, achieving an 85% improvement in project flexibility by fostering intergenerational teamwork
through agile sprints.

These cases align with findings from Lee and Edmondson (2017), who demonstrate that iterative processes reduce barriers to innovation and
increase team cohesion.

Challenges and Limitations

While the integration of agile management shows promise, the study acknowledges several challenges. Resistance to change among older
employees remains a high-risk factor. Furthermore, variability in the definition of financial literacy across demographic groups complicates
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the standardization of educational initiatives. Literature by Villegas et al. (2024) underscores that successful change management
necessitates tailored strategies for overcoming entrenched resistance.

Future Directions

The study proposes extending research into other industries and exploring digital tools to enhance financial awareness. Emerging
technologies, such as Al-driven financial literacy platforms, hold promise for addressing generational gaps, as evidenced by Choi et al. (2020).
Furthermore, broadening the adoption of agile methodologies could foster more inclusive and adaptive workplaces.

Conclusion

Integrating agile management offers a viable pathway for organizations to bridge generational gaps in financial awareness. By fostering
collaboration, continuous learning, and adaptability, agile practices unify diverse generational strengths, ensuring long-term organizational
success. The findings from IFC.2024 underscore the critical role of iterative methodologies in achieving generational harmony and financial
resilience.

3. THE DATA AND METHODOLOGY

This study employed a mixed-method approach to investigate the intersection of financial literacy, generational differences, and agile
management practices within the workforce. By combining quantitative and qualitative research techniques, the methodology aimed to
provide a comprehensive understanding of how these factors interact to shape organizational adaptability and success.

The quantitative component consisted of surveys administered to employees across multiple generational cohorts. The surveys assessed
financial literacy levels, focusing on key competencies such as budgeting, investment knowledge, and economic awareness. Participants
included Baby Boomers, Generation X, Millennials, and Generation Z, enabling the study to identify generational trends and disparities. The
data were analyzed using statistical tools to highlight patterns, particularly the contrasts in adaptability and financial literacy across different
age groups.

The qualitative component involved semi-structured interviews with management teams experienced in implementing agile frameworks.
The interviews explored how agile methodologies—characterized by flexibility, collaboration, and iterative learning—can address the
identified gaps in financial literacy and adaptability. Questions focused on practical applications, such as fostering cross-generational
communication and creating tailored financial education programs. Thematic analysis was employed to extract insights from the interview
transcripts, ensuring that the findings reflected the nuanced experiences of managers in diverse organizational contexts.

Additionally, the study incorporated case studies to contextualize its findings. For instance, one case study detailed how agile workshops
improved financial literacy among employees, with 75% of participants reporting increased confidence in understanding financial concepts.
Another case demonstrated enhanced adaptability and resilience through intergenerational collaboration facilitated by agile sprints. These
real-world examples provided tangible evidence of the effectiveness of agile management in bridging generational gaps.

This integrated methodology ensured that the research captured both statistical trends and practical applications, offering actionable insights
for organizations seeking to foster financial awareness and adaptability in a multigenerational workforce. By leveraging diverse data sources,
the study achieved a robust analysis that highlights the transformative potential of agile management practices.

4. FINDINGS AND DISCUSSION
Introduction

This study examines the intersection of financial literacy, generational differences, and agile management practices, focusing on how these
elements can address challenges in workforce adaptability and financial awareness. By employing quantitative surveys and qualitative
interviews, the research explores trends, challenges, and actionable solutions to foster a cohesive, adaptable, and financially resilient
workforce. The findings reveal a striking dichotomy: younger employees exhibit remarkable adaptability but struggle with financial literacy,
while older employees demonstrate deep financial expertise but face difficulties adapting to modern, technology-driven environments. Agile
management emerges as a vital strategy to bridge these generational gaps.

Key Findings

The study highlights distinct generational trends in financial literacy and adaptability. Younger employees, primarily from Generation Z and
Millennials, are highly adaptable due to their familiarity with technology and dynamic work environments, with adaptability scores averaging
85%. However, they perform poorly in financial literacy, with scores ranging between 40% and 50%. In contrast, older employees, particularly
from Generation X and Baby Boomers, exhibit high financial literacy levels, often surpassing 80%, but struggle with adaptability, scoring
around 40% to 50%. These findings underline the challenge for organizations to integrate these disparate strengths effectively, ensuring
mutual growth and organizational coherence.

Agile management proves to be a transformative approach in this context, fostering flexibility, collaboration, and continuous learning. It
encourages cross-generational communication and knowledge-sharing, enabling younger employees to benefit from the financial expertise
of their older colleagues. Case studies conducted as part of this research provide clear evidence of agile management’s impact. For example,
Team A implemented iterative workshops focused on financial literacy, resulting in a 75% increase in participants' confidence in
understanding financial concepts. Team B prioritized cross-generational collaboration through agile sprints, which led to an 85%
improvement in project adaptability and enhanced resilience in responding to market changes.
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Bridging the generational gap requires deliberate efforts to combine the strengths of each cohort. Agile methodologies facilitate this by
creating environments conducive to iterative learning and mentorship. Younger employees gain financial literacy through targeted education
programs, while older employees improve adaptability by working alongside tech-savvy colleagues. These strategies help unify diverse
generational skills, creating a workforce that is not only cohesive but also equipped to navigate modern organizational challenges.

Discussion

The findings emphasize financial literacy as a critical organizational competency, beyond its role as a personal skill. Employees with strong
financial literacy make better decisions, enhancing the organization's overall resilience in volatile markets. However, the generational
disparity in financial literacy underscores the necessity of targeted interventions.

Agile management emerges as a key enabler in addressing these disparities. Its principles—flexibility, collaboration, and iterative learning—
align with the varying needs of multigenerational teams. For example, agile workshops provide inclusive spaces for knowledge exchange,
where younger employees can learn financial skills while older employees adapt to contemporary methodologies. Iterative feedback loops
inherent in agile practices ensure continuous improvement, allowing organizations to tailor their strategies to the unique dynamics of their
workforce.

The case studies further illustrate the practical benefits of agile management. In one instance, financial literacy workshops, led by financial
experts, significantly boosted confidence among younger employees, enabling them to participate more actively in financial planning.
Another example demonstrated how agile sprints fostered collaboration between older and younger employees, enabling the former to
improve adaptability and the latter to gain insights into long-term financial strategies. These real-world applications underscore the value of
agile management in addressing generational challenges.

However, integrating agile practices is not without challenges. Resistance to change, particularly among older employees, remains a
significant obstacle. Many employees accustomed to traditional frameworks may be skeptical of adopting new methodologies. Additionally,
implementing agile practices requires time and resources, which can strain organizations unprepared for the transition. Despite these
challenges, the potential benefits far outweigh the drawbacks, particularly when organizations commit to comprehensive change
management strategies.

Recommendations for Practice

To address these findings, organizations should focus on three key strategies. First, they should develop tailored financial education programs
that address the specific needs and gaps of each generational cohort. Younger employees require foundational financial literacy training,
while older employees benefit from workshops on modern financial tools and technology. Second, fostering cross-generational collaboration
through mentorship programs can help bridge knowledge gaps and foster mutual understanding. Older employees can mentor their younger
counterparts in financial literacy, while younger employees can assist older colleagues in adapting to digital tools and agile practices. Finally,
leveraging digital tools, such as Al-driven platforms and e-learning modules, can provide scalable solutions for enhancing financial literacy
across the organization.

Figure 1 and Table 1 together illustrate the generational dynamics in financial literacy and adaptability. Each generation's strengths and
challenges are reflected in these metrics, showcasing an inverse relationship: younger generations, such as Generation Z and Millennials,
exhibit higher adaptability due to their tech-savvy nature but face challenges in financial literacy. Conversely, older generations, like
Generation X and Baby Boomers, demonstrate strong financial literacy rooted in experience but struggle with adaptability to modern, fast-
paced environments.

This visualization and tabular representation highlight the need for strategies, such as agile management and targeted financial education,
to bridge these gaps. The data underscores the importance of leveraging each generation's strengths while addressing their specific
challenges to create a cohesive, adaptable, and financially resilient workforce.

Table 1: Generational Trends Data

Generation Financial Literacy (%) | Adaptability (%) | Key Challenges

Generation Z 40 85 Low financial literacy

Millennials 50 80 Moderate financial literacy and adaptability
Generation X 80 50 Moderate adaptability

Baby Boomers 85 40 Low adaptability

Figure 1: Generational Trends in Financial Literacy and Adaptability
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5. CONCLUSIONS

This study underscores the critical role of agile management in bridging generational gaps in financial literacy and adaptability within modern
organizations. By leveraging the flexibility, collaboration, and iterative learning inherent in agile methodologies, businesses can address
disparities between the financial expertise of older employees and the adaptability of younger generations. The findings revealed that
younger employees exhibit lower financial literacy but excel in adaptability, while older employees display the opposite trend. Agile
management practices, such as iterative learning and cross-generational collaboration, were instrumental in mitigating these disparities.

Case studies demonstrated tangible outcomes, including a 75% increase in financial literacy confidence among participants and an 85%
improvement in adaptability through agile sprints. These results highlight the practical benefits of integrating agile practices into financial
education and organizational management. The research also emphasizes the importance of fostering cross-generational communication
and continuous learning to build a cohesive and financially resilient workforce.

Ultimately, this study concludes that the intersection of agile management and financial education provides a sustainable strategy for
navigating generational shifts and economic challenges. Organizations that embrace this integrated approach are better equipped to enhance
workforce collaboration, improve financial literacy, and adapt to dynamic market environments, ensuring long-term success and resilience.
Future research should explore industry-specific applications and the role of digital tools in advancing these objectives.
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ABSTRACT

Purpose- As user expectations and market demands continue to evolve, the mobile Finance applications undergoes constant updates to
ensure it remains both responsive to user needs and capable of delivering reliable and high-quality services. However, as applications grow
in complexity, maintaining their scalability, flexibility, and manageability becomes increasingly challenging. In this context, adopting a
modular software architecture emerges as a strategic solution, offering a more streamlined approach to reducing the intricacy of mobile
applications while enhancing their adaptability and scalability. This paper’s objective is to show clear comparison between moduler structure
and monolitic application design. After discussing the benefits of moduler structure, a guideline will be given in order to transition moduler
architecture.

Mehodology- The current structure is analyzed in dependencies aspect. The modules and how to eliminate dependencies while forming
modules which can simplify development processes, improve application performance, and make updates more efficient. Furthermore, the
study highlights the key advantages of this architectural shift, such as easier maintenance, faster feature deployment, and improved testing
capabilities.

Findings-Specific criterias are outlined to guide the identification and definition of modules, ensuring that the modular design aligns with the
application's objectives and delivers optimal benefits.

Conclusion- The study shows the positive contribution of modularization in Finance applications to support the fast changing demands.

Keywords: Modular structure, refactoring, dependency injection, modularization, mobile finance application
JEL Codes: E44, GO1, G32

1. INTRODUCTION

Mobile finance applications are advanced systems designed to help users perform financial transactions quickly and securely. As these
applications evolve with new features, they can become monolithic, making them harder to maintain, scale, and update. This complexity
often leads to slower development cycles and higher operational risks [1].

Modular software architecture offers a solution by dividing an application into smaller, independent modules that focus on specific
functionalities. This approach simplifies development, improves maintainability, and enhances scalability by allowing individual components
to be updated or replaced without disrupting the entire system.[2]

Modular architecture refers to a design principle where a system is divided into distinct modules that can be independently replaced or
modified. This approach enhances the flexibility, scalability, and sustainability of applications, especially in complex environments like
financial systems. By breaking applications down into smaller, manageable components responsible for specific functionalities, modular
architecture simplifies development processes and allows teams to work on different modules simultaneously without affecting the overall
system. This not only reduces complexity but also streamlines updates and maintenance.[7]

Key advantages of modular architecture include rapid updates, where new features or bug fixes can be swiftly implemented; performance
improvements, achieved by eliminating unnecessary dependencies; ease of maintenance, as each module can be independently updated or
replaced; and improved testability, where unaltered modules can be excluded from testing when creating new versions.[5][8][4]
Furthermore, defining clear boundaries and interfaces for module communication is essential for determining how modules will interact and
depend on one another, ensuring seamless functionality.[9]

This study examines the modularization of a fintech application, focusing on the methods used to transition from a monolithic structure to a
modular one. It highlights the benefits of modular architecture in streamlining development, improving performance, and ensuring that the
application remains adaptable to evolving user needs.[6] The Methodology section provides detailed information about modular architecture
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and its application in designing efficient and scalable systems, including strategies for managing dependencies. Finally, the Conclusions
section consolidates the key findings of the study, evaluates its contributions to the fintech landscape, and discusses potential directions for
future research.

2. METHODOLOGY AND ARCHITECTURE

2.1. Analysis of the Current Application

The first step is conducting a comprehensive analysis of the existing application architecture. This analysis identifies tightly coupled
components and areas where modularization would provide the most benefit. It includes reviewing the application’s functionality,
performance metrics, and user requirements to ensure the modular design aligns with business objectives.[1]

Figure 1: Old hierarchy

AppUIXit

App . NextApp

AppCore

AppCore
Network

Key Elements to Evaluate During Analysis:

Functional Components: Identify the core features of the application.

Dependency Map: Examine relationships between application components.[7]

Performance Data: Analyze the most frequently used features and performance bottlenecks.[5]

Following this evaluation, the next step is defining modular boundaries, which involves determining how to break the application into
smaller, cohesive modules. These modules should work independently while seamlessly interacting with one another. This process often
requires creating well-defined interfaces and communication protocols to maintain low coupling and high cohesion.[9]

2.2. Defining and Designing Modules

Modules should be identified and designed based on functionality. For the modular transformation of the fintech application, the proposed
modules include:

Screens Module: Contains screens and algorithms working for the screens.

CoreNetwork Module: Includes the network layer, services, and request-response models.

Infrastructure Module: Handles core tasks like logging, linting, and managing various application managers.
DesignSystem Module: Stores latest Ul components.

Resources Module: Stores resources such as images and localization files used in the application.
Components Module: Contains former Ul components to be used within screens.

Core Dependency Inject Module: Facilitates communication and integration between modules through dependency injection methods.
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Figure 2: Modules after Defining and Designing
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Once modular boundaries are established, the actual implementation of the modular architecture begins. This typically involves refactoring
existing code to align with the new modular design. Some sections of the application may need to be rewritten to enhance modularity and
ensure each module adheres to encapsulation and separation of concerns principles. Automated testing and continuous integration practices
are also critical during this transition to provide rapid feedback and ensure the correctness of new modular components individually and as
part of the broader system.[8]

2.3. Managing Dependencies

Managing dependencies is one of the significant advantages of adopting a modular architecture. By separating functionality into independent
modules, developers can minimize the risk of one module’s changes affecting others, thus reducing the likelihood of errors and increasing
overall application stability. This modular approach also enables easier updates and improvements since individual modules can be modified
or replaced without requiring an extensive overhaul of the entire system.[7]

2.4. Refactoring and Integration

Transitioning an application to a modular structure is not solely a technical undertaking; it often necessitates a significant cultural shift within
the organization. This transformation requires teams to move beyond traditional development practices, embracing agile methodologies
that promote flexibility, collaboration, and rapid iteration. An agile approach fosters a culture of continuous improvement and innovation,
enabling teams to adapt quickly to evolving requirements and technological advancements. Such a shift is essential for ensuring that the
modularization process not only achieves its technical goals but also aligns with the organization’s broader objectives. For the fintech app,
this cultural and technical alignment was facilitated by its existing agile framework, which provided a strong foundation for the
modularization process. The organization demonstrated a comprehensive and dynamic transformation by undertaking code refactoring in
parallel with ongoing feature development. This dual focus ensured that the application continued to evolve and meet user needs even as
its architectural foundation was being restructured.

A phased transition plan was central to this success. Instead of attempting to overhaul the entire application in one massive update—a
process that could disrupt user experience and introduce significant risks—the organization adopted an incremental approach. Modules
were designed, integrated, and tested asynchronously, allowing the transformation to proceed smoothly and with minimal impact on the
application's stability and performance. This method not only ensured a seamless user experience but also provided teams with valuable
feedback at each stage, enabling continuous refinement and optimization of the modular architecture. Through this approach, the fintech
company exemplified how organizations can effectively balance innovation with operational continuity during a arge-scale architectural
transformation.

3. CONCLUSIONS

In conclusion, transitioning to a modular architecture offers numerous advantages, particularly in managing dependencies and increasing
the overall agility of the application. The steps undertaken during the transition, from analyzing existing structures to defining and
implementing modular components, play a decisive role in ensuring a successful transformation.

By adopting modularity, organizations can not only enhance operational efficiency but also better respond to evolving market demands and
technological advancements. Modular architecture in mobile finance applications significantly simplifies dependency management. Each
component in a modularized application can be developed and updated independently, introducing flexibility and speed into the software
development process.
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Key Steps in the Transition Process

Code Refactoring: Transforming monolithic structures into small, independent modules.

Reducing Dependencies: Isolating inter-module dependencies and employing dependency injection for required communication.
Gradual Integration: Executing the transition step-by-step without disrupting the user experience.

In summary, transitioning to modular architecture makes applications more sustainable, flexible, and manageable. This architectural
approach supports the development of innovative solutions that meet user expectations.

Future work will focus on enhancing the modular architecture by implementing comprehensive automated testing for all modules. This will
ensure that each module functions independently and integrates seamlessly with the broader system, reducing the risk of errors and
speeding up deployment cycles. Additionally, efforts will be directed toward identifying and removing legacy code remnants that no longer
align with the modular structure. Eliminating outdated code will not only improve maintainability but also enhance the overall performance
and reliability of the application. These steps will help streamline development processes, maintain a clean codebase, and support the long-
term scalability and sustainability of the project.
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ABSTRACT

Purpose- The primary purpose of this study is to model Bitcoin price volatility and forecast its future price returns using advanced
econometric models such as ARCH and GARCH. The study aims to enhance risk management strategies and support informed investment
decisions by addressing the time-varying nature of Bitcoin’s volatility. The research explores the persistence of volatility shocks and the
clustering of price movements to provide insights into market dynamics.

Methodology- This research examines daily Bitcoin closing prices over the period from January 2020 to October 2024. The data was
preprocessed to ensure reliability, including applying logarithmic transformations to standardize the data and eliminate trends. Stationarity
tests, such as the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and KPSS tests, were conducted to confirm the series' stationarity.
The ARCH-LM test was utilized to detect volatility clustering which is essential for validating the use of ARCH and GARCH models. Following
this, ARIMA models were employed to define mean equations and GARCH models were used to estimate conditional variance and capture
volatility dynamics. The dataset was split into training and validation subsets with data from July to October 2024 reserved for validation.
Findings- The findings demonstrate that Bitcoin’s price movements exhibit significant volatility clustering and persistence of shocks which
are key characteristics effectively captured by ARCH and GARCH models. These models provide valuable insights into the volatility patterns
of Bitcoin, supporting their application in cryptocurrency analysis. Despite their robustness, the models face limitations in precise return
forecasting during highly volatile periods, suggesting the need for further refinement or integration with advanced approaches.
Conclusion- The research concludes that ARCH and GARCH models are effective tools for understanding and forecasting Bitcoin’s volatility.
The study underscores the importance of acknowledging volatility persistence and clustering effects when analyzing cryptocurrency price
behavior. However, it also highlights areas for improvement in econometric modelling by including the exploration of hybrid models and the
integration of macroeconomic factors to enhance forecasting accuracy.

Keywords: Bitcoin, ARCH models, GARCH Models, forecasting, ARIMA models
JEL Codes: C58, G10, G12

1. INTRODUCTION

Bitcoin has emerged as a transformative force in the financial sector with its decentralized structure and significant price volatility. Unlike
traditional assets, Bitcoin operates outside the control of central banks and this makes it an attractive alternative investment option.
However, this independence also introduces high levels of uncertainty and complexity and requires sophisticated analytical approaches.

This study delves into the volatility patterns of Bitcoin by leveraging econometric tools to model its behavior. The primary focus lies on ARCH
and GARCH models which are widely recognized for their capability to capture volatility clustering and persistence in financial time series.
The research aims to provide actionable insights for investors, policymakers and researchers navigating the dynamic cryptocurrency
landscape by applying these models to recent data.
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2. LITERATURE REVIEW

The academic discourse on Bitcoin volatility has grown substantially as it reflects the increasing prominence of cryptocurrencies in global
markets. This study builds on these findings by applying ARCH and GARCH models to recent Bitcoin data and offers an updated analysis of its
volatility characteristics and forecasting potential. Naimy and Hayek (2018) explored Bitcoin’s price behavior using GARCH models and
demonstrated the effectiveness of EGARCH in accounting for asymmetric volatility. Similarly, Shen et al. (2019) evaluated the predictive
performance of machine learning techniques compared to GARCH models and concluded that neural networks outperform traditional
econometric methods during periods of heightened volatility. Further, Yildirnm and Bekun (2023) conducted a comparative study of ARCH,
GARCH, and EGARCH models and identified GARCH (1,1) as the most reliable model for predicting Bitcoin’s weekly return volatility. Loureiro
(2023) underscored the role of EGARCH models in capturing asymmetric price movements and offered deeper insights into Bitcoin’s unique
volatility dynamics. Meanwhile, Quan et al. (2023) incorporated macroeconomic variables into GARCH frameworks and revealed how
external factors such as inflation and market indices influence Bitcoin’s price fluctuations.

3. DATA AND METHODOLOGY

The analysis employs a dataset comprising daily Bitcoin closing prices from January 2020 to October 2024. The data underwent preprocessing
to ensure accuracy by including logarithmic transformations to remove trends and standardize the series. Stationarity tests were applied to
validate the suitability of the data for time-series modeling with the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), and KPSS tests
confirming the return series' stationarity. Volatility clustering was detected using the ARCH-LM test which is a critical step in establishing the
appropriateness of ARCH and GARCH models for analyzing Bitcoin's volatility dynamics.

The ARIMA models were used to define the mean equation of the series and formed a foundational basis for subsequent volatility modeling.
GARCH models were then applied to estimate conditional variance and assess time-varying volatility and ensure the analysis accounted for
both short-term shocks and long-term persistence. The dataset was divided into training and validation subsets with data from July to
October 2024 excluded from the initial analysis to evaluate forecasting performance to enhance the model's robustness.

Vi =c+u (1)

In the ARCH model’s equation (1), Y, represents the return series, ¢ is a constant, and ¢ + u, denotes the error term which is assumed to
follow a normal distribution with zero mean and variance .

o =w+ag’, +po’, (2)

In the GARCH model’s equation (2), & is the conditional volatility, and €2_ is squared unexpected returns for the previous period. @ would
be positive always; and a and B would be non-negative. €2 ; are derived from a conditional mean equation that could be simple random
walk model (r, = ¢ + e;), or AR (1) model (r; = ¢ + yr,_; + €), or another ARMA model where rt is the returns from a financial series.

4. FINDINGS

The results reveal significant insights into Bitcoin's volatility dynamics, supported by both statistical analysis and forecasting performance
evaluations. Before presenting the tables, it is essential to highlight the key findings and the methodological importance of each component.

The first table demonstrates the predictive performance of ARIMA models across different weeks in October 2024. This analysis provides a
clear understanding of the models' strengths and weaknesses in handling volatility by examining actual versus forecasted maximum values
and their correlations.

Table 1: Weekly Forecasting for Bitcoin (October 2024)

Week Model Maximum (Actual) Maximum (Forecast) Correlation
Week 1 ARIMA (1,0,0) 0.0019 0.0010 59.13%
Week 2 ARIMA (4,0,2) 0.005 0.001 43.39%
Week 3 ARIMA (6,0,6) 0.0045 0.0045 85.36%
Week 4 ARIMA (0,0,4) 0.0020 0.0004 71.11%

For Week 1, the ARIMA (1,0,0) model shows a modest match between forecasted and actual maximum values with a correlation coefficient
of 59.13% and indicates moderate predictive strength. Week 2's results by using the ARIMA (4,0,2) model highlight a weaker correlation of
43.39% and reflect challenges in forecasting under heightened volatility. Week 3 delivers the strongest correlation (85.36%) with the ARIMA
(6,0,6) model and shows its ability to capture patterns during stable periods. Finally, Week 4 with a 71.11% correlation from the ARIMA
(0,0,4) model demonstrates decent accuracy, although maximum values remain challenging to predict precisely.

The Table 2 provides descriptive statistics for weekly forecasts and offers an in-depth perspective on the deviations between actual and
forecasted values. The performance of the forecasting models is further clarified by analyzing the range of values including maximum,
minimum, and standard deviation.
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Table 2: Descriptive Statistics for Weekly Forecasts

Statistic Week 1 (Actual/Forecast) | Week 2 (Actual/Forecast) | Week 3 (Actual/Forecast) | Week 4 (Actual/Forecast)
Maximum | 0.0019 /0.0010 0.005 / 0.001 0.0045 / 0.0045 0.0020 / 0.0004
Minimum | -0.0036 /-0.0028 -0.002 / -0.001 -0.0021 / -0.0003 -0.0021 /-0.0021

Std. Dev. 0.0018 /0.0014 0.003 /0.001 0.0019/0.0016 0.0015 /0.0010

The descriptive statistics highlight the disparity between actual and forecasted values across the weeks. In Week 1, the forecast
underestimates the range of variation as evidenced by lower standard deviations. Week 2 shows similar discrepancies where the forecast
fails to capture extreme values adequately. However, Week 3 aligns more closely particularly in terms of maximum values and standard
deviations and indicates the model's improved performance during stable market conditions. Week 4 shows mixed results with minimum
values aligning well but a notable underestimation of the maximum value and emphasizes the challenges in capturing peak movements in
volatile periods.

5. CONCLUSION

This study aims to model Bitcoin price volatility and forecast future price returns using ARCH and GARCH models. Bitcoin price returns from
January 2020 to October 2024 were first analyzed with the ARIMA model for the mean equation followed by the GARCH(1,1) model to study
volatility. Unit root tests confirmed the stationarity of the return series and made it suitable for further analysis. The GARCH(1,1) results
showed that volatility shocks are persistent and meant that significant shocks in one period influence future periods. While the GARCH(1,1)
model proved effective for modeling Bitcoin returns, it had limitations, especially for forecasting return values in the last quarter of 2024.
Future research could explore non-linear or hybrid models to better capture Bitcoin’s price dynamics and improve prediction accuracy. The
study underscores the importance of understanding Bitcoin's volatility and calls for further research to enhance forecasting precision in a
volatile market.
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ABSTRACT

Purpose- This research investigates the efficacy of social media sentiment analysis in constructing alpha-generating investment portfolios.
Specifically, the study examines whether Twitter-derived sentiment indicators can be leveraged to develop systematic trading strategies that
generate risk-adjusted returns exceeding benchmark performance. The research aims to establish quantitative criteria for position initiation
and termination based on sentiment metrics, with the ultimate objective of creating a portfolio that demonstrates significant outperformance
relative to the reference index.

Methodology — The study encompasses 16 companies of the Nasdaq 100 index, selected to represent diverse market sectors while controlling
for liquidity and market impact considerations. The dataset comprises 708,080 Twitter posts pertaining to the selected companies throughout
the 2022 calendar year, extracted via programmatic data collection methodologies. Sentiment quantification was performed utilizing the
Natural Language Toolkit (NLTK) in Python, generating normalized sentiment scores within a [-1, +1] interval. The investigation employed a
sophisticated aggregation methodology to compute both daily and weekly sentiment indicators for each security, deliberately excluding neutral
sentiment scores (0) to enhance signal clarity. A systematic portfolio construction framework was implemented, whereby securities were
hierarchically ranked based on their aggregate sentiment scores on a weekly basis. Multiple portfolio permutations were tested, incorporating
various combinations of long positions in top-ranked securities and short positions in bottom-ranked securities. Position entry and exit prices
were determined using weekly opening and closing prices, respectively. Portfolio performance was evaluated through the calculation of weekly
returns and cumulative performance metrics over the observation period.

Findings- The empirical results reveal that portfolios constructed exclusively with short positions demonstrated superior cumulative returns
compared to long-only portfolios. This observation can be contextualized within the broader market environment, specifically the Nasdaq 100's
negative 33% return in 2022. The research identified statistically significant outperformance in portfolios implementing a combined long-short
strategy, with these portfolios generating positive absolute returns despite the challenging market conditions.

Conclusion- The empirical evidence substantiates the hypothesis that Twitter sentiment analysis can be effectively utilized as a signal
generation mechanism for systematic portfolio construction. The results demonstrate statistically significant alpha generation capabilities,
particularly when implementing a long-short strategy, suggesting potential applications for institutional investors and quantitative fund
managers.

Keywords: Twitter sentiment analysis, algorithmic portfolio construction, market efficiency, natural language processing, behavioral finance
JEL Codes: H30, H60, H62

1. INTRODUCTION

In contemporary financial markets, equity securities represent a cornerstone investment vehicle for market participants across the global
investment landscape. A fundamental challenge confronting investment decision-makers lies in the accurate forecasting of future security
prices and the subsequent formulation of optimal investment strategies predicated upon these projections. The proliferation of mobile
technology and widespread internet connectivity has catalyzed an unprecedented expansion in social media engagement, transforming these
platforms into vital forums for real-time dissemination of investor sentiment and market perspectives. Twitter, in particular, has emerged as a
preeminent platform for investment-related discourse among market participants. Given that price discovery in equity markets is
fundamentally driven by the aggregate effect of buy and sell orders—effectively representing the culmination of supply and demand
dynamics—this research posits that valuable predictive signals can be extracted from social media sentiment that has not yet been fully
incorporated into market prices. Specifically, we hypothesize that systematic analysis of user-generated content on Twitter pertaining to
publicly traded companies can yield actionable insights into emerging investor sentiment patterns. Furthermore, this study aims to
demonstrate empirically that these sentiment indicators can be effectively utilized in the construction of optimized investment portfolios
capable of generating risk-adjusted returns in excess of relevant market benchmarks. The theoretical foundation and empirical methodology
of this research are predicated upon the efficient market hypothesis and its various permutations, while simultaneously incorporating elements
of behavioral finance theory to account for the documented impact of investor sentiment on asset prices. By synthesizing traditional financial
theory with contemporary developments in natural language processing and machine learning, this study seeks to bridge the gap between
theoretical frameworks and practical applications in portfolio management. The remainder of this paper is structured as follows: Section 2
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presents a comprehensive review of the extant literature, examining both theoretical foundations and empirical evidence regarding the
relationship between social media sentiment and equity market dynamics. Section 3 delineates the methodological framework employed in
this study, including detailed descriptions of data collection procedures, sentiment analysis techniques, and portfolio construction
methodologies. Section 4 presents our empirical findings and provides a thorough analysis of the results within the context of existing
theoretical frameworks. Finally, Section 5 synthesizes our findings and discusses their implications for both academic research and practical
applications in investment management. This research contributes to the existing body of literature by providing empirical evidence of the
predictive capability of social media sentiment in equity markets and demonstrating the practical application of these insights in systematic
portfolio construction. The findings have significant implications for both academic researchers investigating market efficiency and practitioners
seeking to develop innovative investment strategies.

2. LITERATURE REVIEW

Mendoza-Urdiales et al. (2022) examined the asymmetric effect of Twitter sentiment on stock prices, finding that negative news has a more
pronounced impact than positive news. This asymmetry was supported by analyses using Transfer Entropy and EGARCH models.Yang et al.
(2017) developed a sentiment-driven trading strategy using SentiWordNet and genetic algorithms, which outperformed other strategies.
Similarly, Leow et al. (2021) enhanced robo-advisor performance by employing sentiment analysis using Google's BERT model, with their
proposed models outperforming traditional portfolio models. Makrehchi et al. (2013) created a successful trading system using tweet
sentiment, achieving higher returns than the S&P 500 index. Ranco et al. (2015) utilized event study methodology to demonstrate the value of
Twitter data in understanding and predicting financial market movements. Oliveira et al. (2017) proposed a model to predict various financial
variables using Twitter data, highlighting some advantages of microblog data over traditional sentiment measures. Granholm and Gustafsson
(2017) investigated the potential for generating abnormal returns using tweet sentiment, based on an analysis of 40 companies in the Nasdaq
100 index. Azar and Lo (2016) examined the impact of Federal Open Market Committee (FOMC) meetings on investors, demonstrating that
Twitter sentiment during these meetings can predict market reactions. Chamberlain et al. (2023) found that sentiment from both traditional
and social media sources influences stock performance, particularly for firms with high short interest ratios. Sul et al. (2017) showed that tweets
from users with fewer followers play a significant role in predicting future stock returns, with their proposed strategy yielding annual returns
of 11-15%. Yu et al. (2022) demonstrated the effectiveness of using investor sentiment in managing portfolio rebalancing for S&P 500
companies. Diiz Tan and Tas (2021) found that social media activity and sentiment are associated with trading volume and returns across
various markets, with Twitter sentiment being more pronounced for smaller and emerging market firms. Gu and Kurov (2020) showed that
company-specific Twitter sentiment can be used to predict stock returns. Fan et al. (2020) proposed using social media to measure political
uncertainty faced by companies, finding that disagreement among tweets impacts stock price volatility and trading volume. Kraaijeveld and De
Smedt (2020) demonstrated the potential of Twitter sentiment to predict cryptocurrency price returns. Dang et al. (2020) compared the
performance of different deep learning models in sentiment analysis, offering guidance for researchers. Broadstock and Zhang (2019) and
Affuso and Lahtinen (2018) both found that U.S. stocks' intraday returns are sensitive to social media sentiment, with negative tweets having
a stronger effect than positive ones. Hung et al. (2023) proposed using deep learning and natural language processing methods to construct
views in the Black-Litterman model, achieving a high annual return rate of 46.6%. However, Behrendt and Schmidt (2018) concluded that
Twitter sentiment and activity are particularly unhelpful for stock valuation, especially for high-frequency traders.

3. THE DATA AND METHODOLOGY

Tweets related to stocks of companies traded on Nasdaq 100 were accessed on Twitter by adding 'S' and '#' symbols to their stock ticker
symbols. A dataset was created using the tweets obtained from these search results. Table 1 presents the sectors in which the selected
companies operate and the number of tweets for each company. Companies were chosen from among those with the highest market
capitalization. The stock price data of the companies to be used in the study were obtained from the Yahoo Finance database using the Yfinance
library of the Python programming language. The process of creating sentiment scores is a subdomain of natural language processing, and
various methods and approaches exist in literature. While some studies classify texts into three categories as positive, negative, and neutral,
another approach assigns a sentiment score of +1 to expressions with 100% positive meaning and -1 to those with 100% negative meaning.
The method preferred in this study is to position all sentiment scores within the range of [-1, +1]. The Natural Language Toolkit library of the
Python programming language was used to generate sentiment scores. Using the sentiment scores calculated for each tweet, daily and weekly
average sentiment scores were computed on a company basis.

Table 1: Company and Number of Tweets

Number Number
Company Ticker Sector of Company Ticker Sector of

Tweets Tweets
Tesla, Inc. TSLA Automotive and Technology 108.294 | Alphabet Inc. (Class A) GOOGL | Technology 38.265
Apple Inc. AAPL Technology 92.886 PayPal Holdings, Inc. PYPL Finance 22.714
Amazon.com, Inc. AMZN Retail and Technology 79.385 Costco Wholesale Corporation | COST Retail 18.047
NVIDIA Corporation NVDA Technology 60.955 Intel Corporation INTC Technology 17.302
Advanced Micro Devices, Inc. | AMD Technology 58.205 Starbucks Corporation SBUX Restaurants 14.860
Microsoft Corporation MSFT Technology 56.507 Pfizer Inc. PFE Health 14.722
Meta Platforms, Inc. META Technology 52.216 Micron Technology, Inc. MU Technology 14.282
Netflix, Inc. NFLX Entertainment 45.695 Salesforce.com, Inc. CRM Technology 13.745
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The temporal aggregation of sentiment metrics followed a two-stage computational framework: first, daily sentiment indicators were
computed through the arithmetic mean of tweet-level sentiment scores for each security; subsequently, weekly sentiment metrics were
derived through the arithmetic averaging of daily sentiment indicators. This methodological approach ensures consistent temporal granularity
in sentiment quantification while mitigating the impact of intraday volatility in social media sentiment. When constructing the portfolio, priority
was given to Twitter sentiment scores. Long positions were taken for the top n companies ranked by sentiment scores, while short positions
were taken for the bottom n companies. Within the scope of the study, the value of n was varied from 1 to 7, and portfolios consisting of 2, 4,
6, 8, 10, 12, and 14 companies in total were created. Table 1 presents detailed information about the companies used in the study and the
number of tweets obtained. Figure 1 and Figure 2 present statistics related to the sentiments derived from tweets associated with the
companies used in the scope of this study. It is observed that the number of positive tweets exceeds the number of negative tweets.

Figure 1: Distrubution of Tweets Based on Sentiment
Polarity
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Figure 2: Distrubution of Tweets Based on Week Day
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4. FINDINGS AND DISCUSSION

The empirical analysis reveals compelling evidence regarding the efficacy of sentiment-driven portfolio construction methodologies. As
demonstrated in Table 2, the investigation reveals a notable non-linear relationship between portfolio size and cumulative returns, with the
optimal portfolio configuration comprising six constituent securities (three long positions and three short positions), achieving a cumulative
return of 1.323. This relationship is visually represented in Figure 3, which clearly illustrates the peak in portfolio performance at the six-security
configuration. As evidenced by Table 2, the performance metrics exhibit diminishing marginal returns as the portfolio size increases beyond
this optimal point, with cumulative returns declining to 1.314, 1.249, 1.212, and 1.217 for portfolios containing 8, 10, 12, and 14 securities
respectively. This pattern strongly suggests that excessive diversification may dilute the predictive power of sentiment signals.

Table 2: Portfolio Statistics and Short & Long Portfolio Statistics

Portfolio Statistics Short & Long Portfolio Statistics
Number of Portfolio Number of | Short Portfolio | Long Portfolio
Stocks in Cumulative Stocks in Cumulative Cumulative
Portfolio Return Portfolio Return Return

2 0,947 1 1,771 0,423
4 1,223 2 1,955 0,677
6 1,323 3 2,003 0,785
8 1,314 4 1,963 0,796
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10 1,249 5 1,796 0,786
12 1,212 6 1,817 0,739
14 1,217 7 1,838 0,738
Average 1,212 Average 1,878 0,706

A particularly noteworthy finding emerges from the decomposition of portfolio returns into their constituent long and short components, as
detailed in the right panel of Table 2. The short portfolios demonstrated remarkably superior performance compared to their long counterparts
across all portfolio sizes, with the average cumulative return for short portfolios (1.878) substantially exceeding that of long portfolios (0.706).
Figure 5 clearly illustrates this outperformance of short portfolios, showing a peak cumulative return of 2.003 for the optimal three-security
configuration. In contrast, Figure 4 depicts the more modest performance of long portfolios, with even the best-performing long portfolio
achieving a maximum return of only 0.796. This asymmetric performance pattern must be contextualized within the broader market environment
of 2022, during which the Nasdaq 100 experienced a substantial decline of 33%.

The relationship between portfolio size and performance exhibits distinct characteristics across different portfolio constructions, as evidenced
by the comparative analysis presented in Table 2. In combined long-short portfolios, optimal performance was achieved with six securities, a
pattern clearly visible in Figure 3's inflection point. Long-only portfolios, as shown in Figure 4, demonstrated peak performance with four
securities (0.796), maintaining relatively stable performance in the three to five security range before experiencing diminishing returns. Figure 5
illustrates how short-only portfolios achieved maximum efficiency with three securities (2.003) and demonstrated robust performance across all
portfolio sizes, exhibiting notably less sensitivity to portfolio size compared to long positions. These empirical findings, particularly the distinct
patterns visible in Figures 3, 4, and 5, have important implications for market efficiency theory and practical portfolio management. The consistent
outperformance of sentiment-driven portfolios suggests the presence of exploitable market inefficiencies, while the asymmetric performance of
long and short positions indicates potential behavioral biases in market participants' reactions to negative sentiment.

The existence of an optimal portfolio size, clearly demonstrated in Table 2 and Figure 3, suggests limits to arbitrage in sentiment-based trading
strategies, a finding that aligns with contemporary behavioral finance literature. The results provide compelling empirical support for the
hypothesis that social media sentiment contains valuable predictive information not fully incorporated into market prices, particularly during
periods of market stress. However, the diminishing returns observed with larger portfolios, as evidenced by the rightward decline in Figure 3,
suggest that this informational advantage may be limited to a subset of securities with the strongest sentiment signals. This observation has
significant implications for the scalability of sentiment-based trading strategies.

Figure 3: Portfolio Cumulative Return & Number of
Stocks
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The findings also suggest that the integration of sentiment analysis into systematic trading strategies may be particularly valuable during periods
of market turbulence, as evidenced by the superior performance of short positions during the 2022 market downturn, clearly visible in Figure
5. This temporal dimension of sentiment indicator efficacy warrants further investigation and may have important implications for dynamic
portfolio management strategies. The comparative analysis of portfolio performance metrics presented in Table 2, coupled with the visual
evidence in Figures 3, 4, and 5, suggests that future research might productively explore the interaction between market conditions and
sentiment signal strength, potentially leading to more refined portfolio construction methodologies that account for varying market regime

Figure 4: Long Portfolio Cumulative Return & Number
of Stocks
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Figure 5: Short Portfolio Cumulative Return &
Number of Stocks
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4. CONCLUSIONS

This empirical investigation provides compelling evidence supporting the efficacy of Twitter-derived sentiment analysis in constructing alpha-
generating investment portfolios. The findings are particularly salient given the challenging market conditions that characterized 2022, during
which the Nasdaq 100 index experienced a substantial decline of 33%. The empirical results demonstrate that systematically constructed
portfolios incorporating social media sentiment signals can generate statistically significant excess returns relative to conventional benchmark
indices.

The methodological framework, which employed natural language processing techniques to quantify Twitter sentiment and subsequently
utilized these metrics as primary portfolio allocation determinants, yielded several noteworthy insights. First, the research identifies an optimal
portfolio configuration comprising six constituent securities (three long positions and three short positions), which achieved a cumulative return
of 1.323. Second, the investigation revealed a marked asymmetry in the performance of long versus short positions, with short portfolios
demonstrating superior risk-adjusted returns across all portfolio sizes. This asymmetric performance pattern suggests that Twitter sentiment
may be particularly effective in identifying overvalued securities during periods of market stress.

However, these empirical findings must be interpreted within appropriate methodological constraints. The study's results are temporally
bounded, focusing on a specific market environment characterized by substantial technological sector volatility. Furthermore, the observed
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relationship between portfolio size and performance exhibits diminishing marginal returns beyond the optimal six-security configuration,
suggesting potential limitations to the scalability of sentiment-driven investment strategies.

Several promising avenues for future research emerge from these findings. First, subsequent investigations should examine the robustness of
sentiment-based portfolio construction methodologies across varying market regimes and economic cycles. Second, the integration of technical
analysis indicators with sentiment metrics warrants exploration, potentially offering enhanced signal generation capabilities. Third, the
development of dynamic sentiment score thresholds, calibrated using historical performance data, may improve the precision of position
initiation and termination criteria.

Additionally, future research should investigate the microstructure mechanisms through which social media sentiment influences price
discovery processes. This might include examining the temporal dynamics of sentiment diffusion across market participants and analyzing the
relationship between sentiment intensity and trading volume patterns. In conclusion, while this investigation provides statistically significant
evidence supporting the incorporation of social media sentiment in systematic portfolio management, it simultaneously highlights the necessity
for continued empirical research in this domain. The synthesis of sentiment analysis with traditional quantitative metrics and technical
indicators may offer a more comprehensive framework for investment decision-making in contemporary financial markets, characterized by
increasingly complex information flows and rapid digital transformation. Future research efforts should focus on developing more sophisticated
methodologies for sentiment quantification and exploring the interaction between sentiment signals and other established market factors.
These findings contribute to the growing body of literature examining the intersection of behavioral finance, technological innovation, and
market efficiency. The results suggest that social media platforms have evolved into significant venues for price discovery, warranting their
inclusion in modern portfolio management frameworks. However, the practical implementation of sentiment-based strategies requires careful
consideration of transaction costs, market impact, and the potential erosion of signal strength as these methodologies gain broader adoption
within the investment community.
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ABSTRACT

Purpose - This study aims to understand individuals’ behaviors and perceptions regarding investment preferences. Specifically, it examines
the differences in investors’ perceptions of “concerns about losing money due to investment decisions” and “confidence in their knowledge
of portfolio creation and management” based on the gender variable.

Methodology - The study utilizes survey data from 69 participants (29 female and 40 male). It employs logit models to analyze two dependent
variables: (1) the stress level due to concerns about investment decisions and (2) confidence in portfolio management and financial
knowledge. Gender is the key independent variable, with marginal effects calculated for unambiguous interpretation.

Findings - The results indicate that gender has a statistically significant impact on both stress and confidence levels. Women are 21.2% more
likely than males to experience stress due to concerns about investment decisions. Conversely, females are 18.5% less likely to feel confident
about their financial knowledge and portfolio management abilities than males. These findings reflect the gender-based differences in risk
perception and confidence.

Conclusion -The study highlights the critical role of gender in shaping investment behaviors. Women tend to exhibit higher risk aversion and
lower financial confidence than men. To address this disparity, targeted financial education programs and awareness initiatives are
recommended to enhance women’s financial literacy and confidence. Bridging this gap can contribute to improved financial participation
and decision-making among women.

Keywords: logit model, investment behavior, risk perception, gender, confidence.
JEL Codes: C35; G11; G41

1. INTRODUCTION

Investment behavior is a complex process influenced by socio-demographic variables, including gender. Previous studies in behavioral finance
suggest that female exhibit higher risk perception and lower confidence compared to male in financial decision-making. This study aims to
analyze the gender-based differences in risk and confidence perceptions in investment preferences using survey data and logit models.

This study aims to understand individuals’ behaviors and perceptions regarding investment preferences in Turkey. Specifically, it examines
the differences in investors’ perceptions of “concerns about losing money due to investment decisions” and “confidence in their knowledge
of portfolio creation and management” based on the gender variable.

2. AID AND TAX REVENUE: LITERATURE REVIEW

The literature extensively explores the impact of gender on investment behavior. Hira and Loibl (2008) highlighted that females generally
make more cautious investment decisions and exhibit lower risk tolerance compared to males. Similarly, Bayyurt, Karisik, and Coskun (2013)
found that male investors in Turkey prefer riskier investments such as stocks and real estate, while female investors tend to choose safer
options like funds, term deposits, and gold.

Grable and Lytton (1999) examined financial risk tolerance and developed an assessment instrument to measure it, finding that females
consistently display lower risk tolerance across various economic conditions. Barber and Odean (2001) showed that males engage in more
frequent trading due to overconfidence, which often negatively affects their net returns. Croson and Gneezy (2009), in a meta-analysis,
emphasized that females tend to be more risk-averse, especially in financial contexts.
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Bacher (2024) provided recent insights into life-cycle investment behaviors in the United States, revealing that single females invest less in
risky assets compared to their male counterparts, although this gender gap narrows over time.

Lastly, Demir, Cihangir, and Sak (2016) used a multinomial logit model to examine the influence of demographic factors on financial literacy
in Turkey, identifying gender as a critical determinant. These studies collectively underscore the importance of understanding gender-based
differences in investment behavior and financial decision-making.

3. THE DATA AND METHODOLOGY

Specifically, the study explores:
Concern about losing money due to investment preferences and its relationship with stress.
Confidence in portfolio creation and management knowledge.
This research contributes to the growing literature on gender disparities in financial markets with a focus on the Turkish context.
The study employs survey data collected from 69 participants (29 female, 40 male) in Turkey. Two logit regression models are used to examine
gender effects:
Model 1:
Dependent Variable: Concern about losing money due to investment preferences
Independent Variable: Gender
Model 2:
Dependent Variable: Confidence in portfolio creation and management knowledge
Independent Variable: Gender
The logit model is the most commonly used model among qualitative choice models. In the logit model, the logistic distribution is utilized
and is expressed as follows:
L"-. ¥ = 4 a_l!lx'
(1)

.

— I
Jr:-l :

Ef Yi“'. =P ‘r'i = ]\l [I" X takes value -oo and +ee. F:j ¥ xij takes values between 0 and 1. This distribution closely resembles the cumulative

normal distribution, except in the tails. However, it is easier to calculate. (Yerdelen Taoglu, 2020, p.256)
4. FINDINGS AND DISCUSSION

In this section, the age and education details of the participants are thoroughly examined first, followed by a gender-based analysis of their
responses to stress and confidence-related questions. Secondly, the differences in financial risk perception, the impact on investment
decisions, and confidence in financial knowledge between male and female participants are evaluated using a logit model.

Figure 1 shows the age distribution of participants by gender, revealing notable differences. In the 18-25 age group, the number of male
participants (9) exceeds that of females (5). In the 26-35 age group, females (4) slightly outnumber males (3). In the 36-50 age group, there
is an equal distribution, with both genders having 10 participants each. However, in the 50+ age group, male participants (18) significantly
outnumber females (10). Overall, older male participants dominate the distribution, while younger age groups also show a higher number of
male participants.

Figure 1: Age Distribution of Participants by Gender
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The Figure 2 illustrates the education level of participants by gender, showing significant variations across categories. Among participants
with an Associate Degree, males (2) outnumber females (1). In the Bachelor’s Degree category, both genders are equally represented, with
6 participants each. For those holding a Doctor’s Degree, males (22) slightly outnumber females (19), making this the most populated
category. In the High School or Below category, only males (4) are represented, with no female participants. In the Master’s Degree group,
males (6) are double the number of females (3). Overall, while male dominate in most education levels, the Doctor’s Degree category stands
out as having the highest participation for both genders, albeit slightly favoring males.
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Figure 2: Education Level of Participants by Gender
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The analysis of stress levels related to investment preferences reveals gender-based differences in risk perception. A higher proportion of
female participants (16) agree that concerns about losing money cause them stress, compared to males (15). Conversely, among those who
disagree with this statement, male participants (14) significantly outnumber females (4), reflecting that male experience lower levels of stress
regarding financial risks. In the neutral category, female participants (9) are slightly fewer than males (11). These results indicate that female
have a heightened sensitivity to financial risks and experience more stress from potential losses in their investment decisions.

Figure 3: Concern about losing money due to my
investment preferences causes me stress.
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The analysis of confidence levels in financial knowledge highlights a significant gender disparity. Only 9 female participants agree that they
find their level of knowledge about portfolio creation and management sufficient, compared to 23 males. This indicates that male exhibit
substantially higher confidence in their financial knowledge and decision-making abilities. Among those who disagree, females (9) outnumber
males (5), reinforcing the lack of confidence among female. In the neutral category, female participants (11) are nearly equal to males (12).
The results suggest that female, despite their higher levels of education, perceive themselves as less competent in financial matters compared
to male. This lack of confidence may stem from limited practical experience or societal influences. Targeted financial education programs
and mentoring initiatives can be implemented to enhance female’s confidence and encourage active participation in investment activities.

Figure 4: | find my level of knowledge about portfolio creation
and management sufficient, and | am confident in myself.
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Table 1: Stress Model Result
Variable Coef. St.Err. t-value [95% conf. interval]
Gender 1.214%** 0.632 1.92 -0.026 2.453
Constant 0.619*** 0.331 1.87 -0.031 1.269
Mean dependent var 1.029 SD dependent var 0.747
Pseudo r-squared 0.052 Number of obs 69
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Chi-square 4.142 Prob > chi2 0.042

Akaike crit. (AIC) 79.065 Bayesian crit. (BIC) 83.533

Note.*** indicate 1% significance levels, respectively.

Table 1 show that gender variable is statistically significant in the model. The Pseudo R? is 5.2%. Since the model is a logit regression, it is
more meaningful to calculate and interpret the marginal effects rather than interpreting the coefficients in their current form.

Table 2: Stress Model Marginal Effects Results

Variable dy/dx Std. err. z P>z [95% conf. interval] X

Gender 0.212 0.099 2.140 0.032 0.018 0.406 0.42

Holding other variables constant, it was found that female’s stress levels due to concerns about losing money from their investment
preferences are 21.2% higher compared to male.

Table 3: Confidence Model Results

Variable Coef. St.Err. t-value [95% conf. interval]
Gender -1.147* 0.624 -1.84 -2.371 0.076
Constant 1.945%** 0.478 4.07 1.009 2.883
Mean dependent var 1.130 SD dependent var 0.726
Pseudo r-squared 0.051 Number of obs 69
Chi-square 3.541 Prob > chi2 0.06
Akaike crit. (AIC) 70.065 Bayesian crit. (BIC) 74.534

Note. * and *** indicate 10% and 1% significance levels, respectively.

Table 3 reveals that gender also has a statistically significant effect on participants’ confidence in their knowledge about portfolio creation

and management. The Pseudo R?is 5.1%.

Table 4: Confidence Model Marginal Effects Results

Variable dy/dx Std. err. z P>z [95% conf. interval] X

Gender -0.185 0.100 1.840 -0.065 -0.382 0.011 0.42

Holding other variables constant, it was found that female are 18.5% less likely than male to perceive their level of knowledge about portfolio
creation and management as sufficient and to have confidence in this regard.

5. CONCLUSIONS

This study demonstrates that gender significantly influences investment behaviors in Turkey, revealing notable differences in stress levels,
risk perception, and confidence between male and female. Women experience 21% higher stress levels than male due to concerns about
financial risks, reflecting a greater sensitivity to financial uncertainty and a higher tendency toward risk aversion. Moreover, female exhibit
18.5% lower confidence in their financial knowledge and portfolio management abilities compared to male, indicating a gap in perceived
competence and self-assurance. These findings align with the behavioral finance literature, which consistently highlights female’s cautious
investment behaviors and risk-averse tendencies.

The results underscore the critical need for targeted financial education and awareness programs to bridge gender gaps in financial literacy
and confidence. By enhancing female’s financial skills and providing tools for risk assessment and management, such programs can empower
female investors, reduce stress stemming from financial decisions, and foster greater participation in financial markets. Additionally, gender-
inclusive financial policies that address societal and cultural barriers can further support female’s financial engagement, contributing to both
individual empowerment and broader economic inclusion. Addressing these disparities is essential for promoting equality in financial
decision-making and improving overall financial well-being.
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ABSTRACT

Purpose- Modern Portfolio Theory (MPT), pioneered by Harry Markowitz, provides a quantitative framework for portfolio optimization by
balancing risk and return through diversification. This study focuses on applying MPT principles using Python and the PyPortfolioOpt library
to construct optimized portfolios. The analysis involves selecting high-performing U.S. stocks over the past year, implementing advanced
optimization techniques, and evaluating performance metrics such as Sharpe ratios. By leveraging these methodologies, the study aims to
demonstrate how MPT, combined with Python's computational power, can enhance investment decision-making.

Methodology- The study incorporates a systematic approach to portfolio optimization. Data was collected from TradingView, focusing on
high-performing stocks across various sectors. The optimization process utilized PyPortfolioOpt for mean-variance optimization, risk parity,
and minimum correlation portfolio construction. Historical price data was preprocessed for normalization, and statistical techniques such as
correlation analysis and covariance matrix evaluation were applied to ensure robust portfolio allocation. Sharpe ratios were calculated to
assess the risk-adjusted returns of the portfolios.

Findings- This study demonstrates the practicality of Modern Portfolio Theory (MPT) when combined with python-based portfolio
optimization techniques. Using the PyPortfolioOpt library, the analysis highlights how computational tools enhance portfolio construction by
balancing risk and return. The optimized portfolio, based on high-performing U.S. stocks, achieved an expected annual return of 8.39%,
annualized volatility of 17.36%, and a Sharpe ratio of 1.76, showcasing efficient risk-adjusted performance. Diversification emerged as a key
factor in mitigating risk, with weights allocated to stocks from various sectors to balance returns and volatility. Assets with lower Sharpe
ratios or high correlations were excluded, aligning with MPT’s principles. Risk management strategies, including covariance matrix evaluation,
ensured a robust portfolio structure. The results validate the effectiveness of python-driven optimization in building diversified portfolios
that cater to investment objectives.

Conclusion- This study reaffirms the relevance of Modern Portfolio Theory (MPT) in portfolio management while showcasing Python's
capabilities for optimization. The optimized portfolio achieved a sharpe ratio of 1.76, exemplifying the balance between maximizing returns
and minimizing risk. Diversification and systematic data analysis played pivotal roles, with weights favoring assets offering favorable risk-
return profiles.The findings underline the value of combining MPT with computational tools like PyPortfolioOpt to construct portfolios that
align with diverse financial goals. However, further research could explore dynamic market conditions, broader datasets, and alternative risk
metrics to improve portfolio resilience and adaptability. This study highlights the potential of python-driven optimization to bridge financial
theory and practical application, enabling robust and efficient portfolio management in dynamic markets.

Keywords: Modern Portfolio Theory, Portfolio Optimization, PyPortfolioOpt, Risk Management, Sharpe Ratio
JEL Codes: C61, G11

1.INTRODUCTION

In the intricate and unpredictable world of finance, Modern Portfolio Theory (MPT) stands as a foundational framework for constructing
efficient investment portfolios. Developed by Harry Markowitz in the 1950s, MPT revolutionized investment strategies by emphasizing
diversification as a critical tool for optimizing the trade-off between risk and return. This theory provides a systematic approach to asset
allocation, allowing investors to maximize returns for a specified level of risk or minimize risk for a desired return.

MPT fundamentally recognizes that pursuing higher returns often requires accepting greater levels of risk. However, through careful
diversification across uncorrelated or minimally correlated assets, investors can construct portfolios that balance these competing objectives.
This diversification reduces the overall portfolio risk without compromising returns, creating a more resilient investment strategy.

In recent years, python's robust computational capabilities have enabled the practical application of MPT on a larger scale. Libraries such as
PyPortfolioOpt have emerged as powerful tools for portfolio optimization, offering algorithms for efficient frontier plotting, risk modeling,
and performance evaluation. PyPortfolioOpt equips investors and researchers with a flexible and efficient platform for implementing MPT
principles in real-world scenarios.

This study provides a detailed exploration of applying MPT principles using Python-based tools, specifically PyPortfolioOpt, to optimize a
portfolio of diversified assets. It focuses on leveraging historical financial data, including adjusted closing prices, to calculate log returns,
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evaluate asset correlations, and construct an optimized portfolio. The analysis incorporates constraints, such as asset weight limits, to reflect
practical investment scenarios and enhance diversification.

The transformative potential of combining MPT with Python's computational power lies in its ability to provide actionable insights for
portfolio construction. This research demonstrates the process of data preprocessing, covariance matrix computation, optimization using
Sequential Least Squares Programming (SLSQP), and evaluating the resulting portfolio's performance.

By applying these methodologies, this study analyzes a diversified portfolio of high-performing stocks from various sectors, including
technology, media, clean energy, and industrial innovation. The findings highlight how Python-based optimization tools can empower
investors to align portfolio strategies with their objectives, balancing risk and return effectively. This research aims to contribute to the
evolving landscape of portfolio management, offering practical insights and frameworks for both academics and practitioners in the field of
finance.

2.LITERATURE REVIEW

Modern Portfolio Theory (MPT), introduced by Harry Markowitz in 1952, established a groundbreaking quantitative framework for portfolio
selection and asset allocation. A central tenet of MPT is the concept of the efficient frontier, which represents the set of optimal portfolios
delivering the highest expected return for a given level of risk (Markowitz, 1952). This theoretical foundation has significantly influenced
modern investment practices and continues to guide portfolio management strategies.

The increasing availability of extensive financial datasets and advancements in computational tools, particularly Python, have enabled the
practical implementation of MPT on a much larger scale. Python's comprehensive ecosystem, featuring libraries such as NumPy, pandas,
scipy, and optimization-focused modules, provides a versatile platform for conducting portfolio analyses and simulations. These tools allow
researchers and practitioners to integrate MPT principles with real-world financial data efficiently.

Several studies have highlighted Python’s utility in portfolio optimization. Hilpisch (2014) presents an extensive exploration of financial
analysis and portfolio management techniques using Python, focusing on data retrieval, visualization, statistical evaluation, and optimization.
Building on this foundation, Hilpisch (2019) delves deeper into advanced quantitative finance concepts, demonstrating their seamless
application through Python’s functionalities.

Specialized research, such as Nguyen (2020), provides step-by-step methodologies for constructing investment portfolio optimization
systems, emphasizing python's role in automating and enhancing these processes. Similarly, Lewinson (2021) offers practical insights into
Python-based portfolio optimization techniques, demonstrating their relevance in solving complex financial problems.

Innovative approaches to portfolio optimization are also evident in academic research. Ardia, Hoogerheide, and van Dijk (2019) discuss
Bayesian methods for managing financial risk and showcase how python can facilitate the integration of these advanced techniques into
portfolio management. These studies highlight the flexibility of Python in adapting traditional portfolio theories to contemporary challenges
in financial markets.

Recent empirical studies extend MPT by integrating Python-driven analyses with real-time data to construct and evaluate portfolios. These
investigations often incorporate dynamic constraints, such as asset weight limits or correlation considerations, to align with specific
investment objectives and risk tolerances. Additionally, the use of Python-based optimization algorithms, such as Sequential Least Squares
Programming (SLSQP), underscores the effectiveness of these tools in achieving efficient portfolio construction.

The literature illustrates a growing interest in leveraging Python's computational capabilities to enhance the application of MPT. By combining
theoretical rigor with practical implementation, these studies contribute to the evolving landscape of portfolio optimization, offering valuable
insights for both academic research and practical investment management.

3. METHODOLOGY and RESEARCH HYPOTHESIS

This study examines the effectiveness of Python-based Modern Portfolio Optimization (MPO) in constructing an optimal portfolio of U.S.
stocks, focusing on maximizing risk-adjusted returns over a one-year period. The methodology encompasses stock selection, data collection,
portfolio construction, optimization, and hypothesis formulation, aligning with Modern Portfolio Theory (MPT) principles to balance risk and
return effectively.

The optimization process employs Sequential Least Squares Programming (SLSQP), a robust method for solving constrained optimization
problems. SLSQP is particularly well-suited for portfolio optimization as it accommodates both linear and nonlinear constraints, such as
ensuring that the sum of portfolio weights equals one and imposing upper and lower bounds on individual asset weights. The method utilizes
Karush-Kuhn-Tucker (KKT) conditions to identify optimal solutions while leveraging derivative information for enhanced precision. This
capability to handle complex constraints makes SLSQP an ideal choice for MPT applications, where achieving a balance between risk and
return involves navigating intricate interdependencies among assets. By integrating SLSQP into the optimization framework, the study
achieves a sophisticated equilibrium of diversification and risk management, addressing the nuanced requirements of real-world portfolio
construction.

The sample for this study consists of U.S. stocks traded on major exchanges, spanning sectors such as technology, healthcare, consumer
goods, clean energy, media, and industrial innovation. Stocks were selected based on their cumulative returns over the past year, prioritizing
top-performing assets within each sector. The dataset, sourced from Yahoo Finance, includes adjusted closing prices, trading volumes, and
sector classifications, offering a comprehensive foundation for portfolio optimization. Leveraging this diverse dataset, the study constructed
a portfolio of 38 stocks with initial equal weight allocation, ensuring unbiased asset distribution and setting the stage for subsequent
optimization to refine the balance between risk and return.
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The portfolio underwent optimization using Python's advanced computational tools, including libraries such as NumPy, pandas, and scipy.
Log returns and a covariance matrix of the selected assets were calculated to measure performance and risk. The Sequential Least Squares
Programming (SLSQP) algorithm was applied to maximize the sharpe ratio, a key metric of risk-adjusted returns. Constraints were
incorporated to maintain realistic weight boundaries (0-0.4) and enforce a fully invested portfolio. By converting the Sharpe ratio into a
minimization problem, the optimization process identified the optimal asset weights.

The research hypothesis (H1) posits that python-based MPO techniques can construct a portfolio with superior returns and lower volatility
than a benchmark portfolio, leveraging sector-based diversification and risk mitigation strategies. The null hypothesis (H0) assumes no
significant difference in performance between the optimized portfolio and the benchmark. Statistical analyses, such as t-tests, were designed
to evaluate these hypotheses, ensuring robust validation of the findings.

The asset selection process incorporated a comprehensive evaluation of historical performance, fundamental characteristics, and inter-asset
correlations. Metrics such as revenue growth, earnings stability, and market positioning were assessed alongside financial performance
indicators. Correlation analysis revealed the co-movement between assets, prioritizing low-correlation stocks to enhance portfolio resilience
and reduce systemic risk exposure.

To address the dynamic nature of financial markets, this study emphasizes the importance of adaptive asset allocation and periodic portfolio
rebalancing. This ensures alignment with evolving market trends and investor preferences, optimizing risk-adjusted returns over time.
Strategies for dynamic reallocation were explored to capitalize on emerging opportunities and mitigate potential downside risks.

The Sharpe ratio was central to this analysis, calculated as the difference between the portfolio's average return and the risk-free rate,
divided by the standard deviation of returns:

sR=__ T
0i

where,

1;: Average return of the i fund,

1y Average risk-free interest rate,

o0;: Standard deviation of the i fund,

Portfolios with Sharpe ratios exceeding 1 were deemed efficient, signaling that the returns adequately compensated for the risks. This
threshold informed sector prioritization, guiding the allocation to sectors with strong risk-adjusted performance.

By employing this selective approach, the study demonstrates the effectiveness of Python-driven MPO techniques in constructing robust
portfolios that balance returns and risks. The findings underscore the value of leveraging computational tools and sector-based strategies in
navigating complex financial markets and achieving sustainable investment success.

4.FINDINGS

The findings of this study emphasize the efficacy of Python-based Modern Portfolio Optimization (MPO) in constructing a diversified and
efficient investment portfolio. Utilizing a dataset of 38 stocks from various sectors, the analysis focuses on maximizing the Sharpe ratio, a
widely recognized measure of risk-adjusted returns. The optimized portfolio demonstrates a high degree of diversification, with significant
weights allocated to assets exhibiting favorable risk-return characteristics, such as PMBPF (39.32%), NVDA (10.29%), and JNJ (18.86%). These
allocations highlight the importance of balancing performance metrics with diversification to reduce systemic risks and enhance portfolio
resilience.

Despite achieving an expected annual return of 71.19%, the portfolio’s annualized volatility of 213.96% reflects substantial fluctuations,
making it suitable primarily for risk-tolerant investors. The calculated Sharpe ratio of 0.31 underscores the portfolio’s moderate efficiency in
balancing risk and return. While high-return assets such as PMBPF and NVDA received significant weights, traditionally strong-performing
stocks like TSLA, AAPL, and AMD were excluded from the optimized portfolio. This exclusion stems from optimization constraints and the
higher correlation of these stocks with other assets, reinforcing the need for diversification over mere reliance on individual performance
metrics.

The Sharpe ratios of the selected stocks reveal key insights into their individual contributions to portfolio efficiency. High-performing stocks
such as SBNYL (3.11), TKLS (2.68), HQGE (2.54), and NVDA (2.48) exhibit superior risk-adjusted returns, making them critical components in
high-efficiency portfolios. Conversely, stocks like SEDG (-1.55) and ALTNF (-0.18) demonstrate negative Sharpe ratios, indicating their inability
to outperform the risk-free rate after adjusting for volatility. The inclusion of moderate performers, such as META (1.83) and NFLX (1.96),
further illustrates the portfolio’s balanced approach to risk management and return optimization.

A correlation analysis between optimal portfolio weights and sharpe ratios yielded a weak positive correlation coefficient of 0.148 with a p-
value of 0.375, indicating that the relationship is not statistically significant. This suggests that factors beyond sharpe ratios, such as
covariance structure and sector diversification, heavily influenced weight allocation. The optimization process’s ability to consider these
additional factors underscores its robustness in constructing portfolios aligned with Modern Portfolio Theory (MPT).

The optimization process also encountered potential numerical stability issues, as indicated by warnings regarding the covariance matrix.
This issue may arise from high correlations among certain assets, impacting the optimization’s precision. Addressing these challenges through
regularization techniques or alternative optimization methods, such as Bayesian approaches, could enhance the portfolio’s reliability.

The findings highlight the dynamic interplay between risk, return, and diversification in portfolio construction. While high-return assets
dominate the portfolio, the moderate sharpe ratio and elevated volatility suggest a need for careful consideration of individual risk
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tolerances. Future research could expand the analysis to include dynamic market conditions, alternative risk metrics, or sector-specific
trends, further refining the portfolio's adaptability and efficiency.

Table: Optimal Portfolio Allocation and Sharpe Ratios

Ticker Company Name Optimal Weights Sharpe Ratios

1 | AAPL Apple 0 1.12
2 ALIF Artificial 0 1.38
3 ALTNF Altius 0 -0.19
4 AMD AMD 0 0.79
5 AMZN Amazon 0 1.25
6 BKNG Booking 0.06 1.82
7 CPWR Compuware 0 1.39
8 CSCo Cisco 0 0.15
9 DIS Disney 0.02 0.54
10 | DMCOF Dome 0 0.42
11 | ENPH Enphase 0 0.34
12 | FONU Fonu2 0 0.87
13 | FUUN Funtastic 0 1.81
14 | GOOGL Google 0 1.17
15 | HIMR Holloman 0.02 0.99
16 | HQGE HQ Global 0 2.54
17 INOTF Inotiv 0 1.06
18 | 1QST iQSTEL 0 0.38
19 | JNJ Johnson & Johnson 0.19 0.23
20 | MCD McDonald's 0 0.39
21 MDTC MedTech 0 1.31
22 META Meta 0.05 1.83
23 | MNNGF Marathon 0 -0.1
24 | MSFT Microsoft 0 1.01
25 | NEOM NeoMedia 0 1.21
26 NFLX Netflix 0.08 1.96
27 NOKPF Nokia 0 1.28
28 | NVDA NVIDIA 0.1 2.48
29 | PMBPF Pembina 0.39 1.34
30 | ROBOF RoboGroup 0 1

31 SBNYL Sabine 0.04 3.11
32 | SEDG SolarEdge 0 -1.55
33 | SNVFF Senvest 0 0.46
34 | SWVL Swvl 0 1.56
35 | TCPFF TC Pipelines 0 0.39
36 | TKLS Takeda 0 2.68
37 | TSLA Tesla 0.02 0.58
38 | ZTSTF ZTEST 0 1.64

The optimized weight distribution reveals that specific assets like PMBPF play a pivotal role in achieving the desired risk-return balance, while
others with high Sharpe ratios, such as HQGE and TKLS, receive minimal weights due to higher correlations or optimization constraints. This
distribution reflects the nuanced trade-offs inherent in modern portfolio construction, ensuring that the portfolio aligns with both theoretical
principles and practical investment strategies

5.CONCLUSION

This study demonstrates the implementation of Modern Portfolio Theory (MPT), introduced by Harry Markowitz in the 1950s, using
PyPortfolioOpt, a Python library designed for portfolio optimization. MPT remains a cornerstone in finance, offering a quantitative framework
for constructing diversified portfolios that balance the trade-off between risk and return. The key objective of this study was to leverage MPT
principles to construct an optimal portfolio that aligns with investor preferences while maximizing risk-adjusted returns.

Through the use of PyPortfolioOpt, the study highlights a structured process for portfolio construction. This includes data preprocessing,
where historical financial data is collected, cleaned, and prepared for analysis. The optimization phase integrates advanced techniques such
as mean-variance optimization, risk parity, and minimum correlation portfolio construction. These methodologies are supported by
PyPortfolioOpt's comprehensive suite of algorithms, risk models, and performance metrics, enabling the creation of portfolios tailored to
specific investment objectives.

A core aspect of the analysis is risk management, which underscores the importance of diversification, hedging strategies, and controlling
leverage. By employing tools to assess metrics like portfolio volatility, sharpe ratio, and maximum drawdown, the optimization process
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ensures that risk exposure is minimized while maintaining alignment with target returns. PyPortfolioOpt's flexibility allows for the evaluation
of these metrics in real time, equipping investors with actionable insights to refine their portfolios.

The study further evaluates portfolio performance through key indicators, including the Sharpe ratio and Jensen’s alpha, to assess the
effectiveness of investment strategies. These metrics provide critical insights into the efficiency of the portfolio in delivering returns relative
to the risks undertaken. This evaluation highlights the practical benefits of integrating PyPortfolioOpt into investment decision-making.

By offering a roadmap for implementing MPT with Python, this research provides investors and researchers with a robust approach to
constructing diversified and efficient portfolios. The findings underscore the potential of Python-driven optimization to enhance portfolio
performance in real-world scenarios, accommodating varying risk preferences and financial goals.

While the results affirm the effectiveness of MPT principles, further validation and exploration are necessary. Future studies could expand
on this methodology by incorporating dynamic market conditions, alternative optimization techniques, and additional financial metrics to
improve portfolio resilience. This holistic approach could provide greater adaptability to changing market environments, ensuring continued
alignment with investor needs and preferences. Ultimately, this study contributes to advancing the application of quantitative finance in
portfolio management, bridging theoretical insights with practical execution.
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ABSTRACT

Purpose- It can be stated that global uncertainty indices, which were developed to measure the effects of global uncertainties on markets
and the economy, may have the potential to affect risk perception and investment strategies in the markets. Determining the direction and
intensity of the impact of uncertainty and risks on stock markets has become very important for stock market investors under these
conditions. This paper aims to comparatively examine how the Climate Policy Uncertainty Index (CPUI) and Energy Uncertainty Index (EUI),
which are relatively newer than global uncertainty indices and have been the subject of fewer studies, affect stock prices in Borsa Istanbul
100 (BIST100) and Standard&Poors 500 (S&P500) stock exchanges, in a developing and developed country stock exchange.

Methodology- The short and long-term relationships between global uncertainty indices and stock prices were investigated using the ARDL
(Distributed Autoregressive Lag) Bounds Test. ARDL is an approach that has several advantages over classical cointegration methods.
Findings- It was determined that CPUI and EUI significantly affected the S&P500 index both in the short and long term, positively and
negatively, respectively. For BIST100, this effect was negative but statistically insignificant for both indices in the long-term.

Conclusion- This paper has highlighted the impact of climate policy and energy uncertainty indices on stock prices, especially in developed
countries. In this context, the study emphasizes that investors and policymakers in these countries, especially those considering investing in
developed countries, should consider these uncertainty indices and closely monitor them to reduce risks in their risk assessments and
optimize their investment strategies. The paper contributes to the existing literature by improving the understanding of how climate policy
uncertainty affects financial markets in developed and developing economies. The findings suggest that investors and policymakers should
consider different effects when assessing the financial impacts of climate policy and energy uncertainty. Future research could investigate
how firms respond to such uncertainties and the financial impacts of corporate strategies at the sectoral level.

Keywords: Uncertainty, climate policy uncertainty, energy uncertainty, stock exchange
JEL Codes: C32, G01,G11

iKLiM POLITiKASI VE ENERJi BELIRSIZLiIKLERiININ BORSA UZERINDEKi ETKIiLERINiN ANALizi: TURKIYE
VE AMERIKA ORNEGI

OZET

Amag- Kiiresel dizeydeki belirsizliklerin piyasalardaki ve ekonomi lizerindeki etkilerini 6lgmek amaciyla gelistirilmis olan kiresel belirsizlik
endekslerinin piyasalardaki risk algisini ve yatirim stratejilerini etkileme potansiyeline sahip olabilecegi ifade edilebilmektedir. Bu galisma,
kiiresel belirsizlik endekslerinden nispeten daha yeni gelistirilen ve daha az sayida ¢alismaya konu olmus iklim Politikasi Belirsizlik Endeksi
(CPUI) ile Eneriji Belirsizlik Endeksi’nin (EUI) Borsa istanbul 100 (BiST100) ve Standard&Poors 500 (S&P500) borsalarindaki hisse senedi fiyatlari
Gizerinde nasil bir etki olusturdugunun gelismekte olan ve gelismis birer Ulke borsasi 6zelinde karsilastirmali olarak incelenmesini
amaclamaktadir.

Yoéntem- Kiresel belirsizlik endeksleri ile hisse senedi fiyatlari arasindaki kisa ve uzun dénemliiliskiler ARDL (Gecikmesi Dagitilmig Otoregresif)
Sinir Testi ile aragtirilmistir. ARDL klasik es biitlinlesme yontemlerine gore gesitli avantajlara sahip bir yaklasimdir.

Bulgular- CPUI ve EUI'nin S&P500 endeksini hem kisa hem de uzun dénemde sirasiyla pozitif ve negatif olarak anlamli bir sekilde etkiledigi
belirlenmistir. BIST100 igin ise bu etkinin uzun dénemde her iki endeks icin de negatif fakat istatistiksel olarak anlamsiz oldugu tespit
edilmistir.

Sonug- Bu galisma iklim politikasi ve enerji belirsizlik endekslerinin 6zellikle gelismis llkelerdeki hisse senedi fiyatlari Gzerindeki etkisini 6n
plana gikarmistir. Bu dogrultuda galisma, 6zellikle gelismis llkelere yatirim yapma duslincesinde olan yatirimci ve bu (lkelerdeki politika
yapicilarin risk degerlendirmelerinde riskleri azaltabilmek ve yatirim stratejilerini optimize edebilmek icin bu belirsizlik endekslerini dikkate
almalari, yakindan izlemeleri gerektigini vurgulamaktadir.

Anahtar Kelimeler: Belirsizlik, iklim politikasi belirsizligi, eneriji belirsizligi, borsa
JEL Kodlari: C32, G01,G11
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1. GiRiS

1980’li yillardan itibaren ekonomide yasanan kiresellesme olgusu, finansal piyasalarin liberallesmesine énciilik etmistir. Serbest piyasa
ekonomisi ilkeleri benimsenmeye baslanmis ve sermaye hareketlerinin 6niindeki kisitlamalar ortadan kaldirilmistir. Bu gelismeler uluslararasi
piyasalarda sermaye dolagiminin hiz kazanmasina, yatirimcilarin daha dnce ulagamadiklari piyasalarda erismelerine ve yatirim portfdylerinin
cesitlenmesine imkan tanimistir. Kiiresellesme ve serbestlesmenin etkisiyle evrilen ve entegre olan kiiresel finansal piyasalarda kiiresel risk
ve belirsizliklerin de oldukga 6nemli risk faktorleri haline geldigi ifade edilebilmektedir. Herhangi bir tilkede bas gosteren kiresel risk ya da
belirsizlik faktort hizla diger lkeleri de etkisi altina alabilmektedir. Son yillarda Cin-ABD arasindaki ticaret savaslari, siyasi kutuplagmalar,
Ortadogu’da hakim olan savas ortami, COVID-19 pandemisi ve Rusya-Ukrayna ¢atismasi gibi kiiresel olaylar artan belirsizlik seviyeleri ile ilgili
endiseleri zirveye tagimistir.

iklim riski kiiresel boyutta son on yilin en dnemli ve ele alinmasi gereken konularindan biri olarak ortaya gikmistir. iklim riski ile bas edebilmek
amaciyla diinya gapinda hikiimetler iklim degisikliginin etkilerini azaltmayi amaglayan gesitli 5nlemler almis ve politikalar gelistirmistir. Dogasi
geregi belirsiz olan iklim politikalari is ortamini 6nemli 6lgude sekillendirebildiginden dolay! kurumsal stratejileri ve finansal piyasalardaki
yatirnmci davraniglarini etkileme potansiyeline sahiptir (Li vd. 2024). Enerji kaynakl kiresel belirzilik gostergesi olan enerji belirsizligi
endeksinin hesaplanmasiyla eneriji ile ilgili belirsizlikler finansal piyasalarda énemli bir etken haline gelmistir (Wang vd. 2024). Kiresel
belirsizlik endeksleri olarak degerlendirilen iklim Politika Belirsizlik Endeksi, Gavriilidis (2021) tarafindan; Eneriji Belirsizlik Endeksi ise Dang vd.
(2023) tarafindan hesaplanan gazete verilerine dayanan endekslerdir. Gavriilidis (2021), iklim ve belirsizlik ile ilgili terimleri igeren 6nde gelen
sekiz ABD gazetesine ait makaleleri analiz ederek kiresel iklim politikasi belirsizlik endeksini (CPUI) olusturmustur Dang vd. (2023), The
Economist Intelligence Unit'in aylk tlke raporlarindaki belirsizlik ve enerjiyle ilgili terimleri analiz ederek, 28 gelismis- gelismekte olan ulke
icin ve kiresel olarak enerjiyle ilgili belirsizlik endeksleri (EUI) olusturmustur. Bu endeksleri kullanarak gergeklestirilen arastirmalarda gazete
verilerinden elde edilen politik, ekonomik veya finansal belirsizliklerle ilgili haberlerin hisse senedi fiyatlari Gzerinde 6nemli derecede etkili
olabilecegi tizerinde durulmaktadir (Das, vd. 2019).

Belirsizlik ve risklerin hisse senedi piyasalarina etkisinin yonl ve siddetinin belirlenmesi bu kosullar altinda borsa yatirimcilari igin oldukga
6nemli hale gelmistir. Piyasalarda risk ve belirsizlikler arttikga yatirimcilar yatirim kararlarinda daha temkinli davranmakta ve hisse senedi
fiyatlarindaki volatilite artmaktadir (Sencan, 2024). Bunun yani sira belirsizliklerin arttigi donemlerde yatirimcilarin riskten korunmak amaciyla
guvenli liman olarak gordukleri varliklara yoneldigi ve hisse senedi piyasalarina olan glivenin sarsildigi bu piyasalardan gikislarin yagandigi
ifade edilebilmektedir (Atici Ustalar ve Sanlisoy, 2021). Kiiresel duzeydeki belirsizliklerin piyasalardaki ve ekonomi tizerindeki etkilerini 6lgmek
amaciyla gelistirilmis olan kiresel belirsizlik endekslerinin piyasalardaki risk algisini ve yatirm stratejilerini etkileme potansiyeline sahip
olabilecegi ifade edilebilmektedir.

Bu calisma, kiiresel belirsizlik endekslerinden nispeten daha yeni gelistirilen ve daha az sayida calismaya konu olmus iklim Politikasi Belirsizlik
Endeksi (CPUI) ile Eneriji Belirsizlik Endeksi’nin (EUI) Borsa istanbul 100 (BiST100) ve Standard&Poors 500 (S&P500) borsalarindaki hisse senedi
fiyatlari tzerinde nasil bir etki olusturdugunun gelismekte olan ve gelismis birer llke borsasi 6zelinde karsilastirmali olarak incelenmesini
amagclamaktadir.

2. LITERATUR

iklim politikasi belirsizliginin hisse senedi fiyatlari (izerindeki net etkisini belirlemede teoride iki farkli gériisiin hakim oldugu ifade
edilebilmektedir. Bir yandan, artan iklim politikasi belirsizliginin firmalarin faaliyette bulundugu is ortamini ve makroekonomik ortami
kisitlamaktadir. Getiri ortakhigi teorisi, yuksek iklim politikasi belirsizligi dénemlerinde sistematik risk faktorlerinden kaynaklh artan
hareketlerle hisse senedi fiyatlarinin ayni yonde hareket etme egiliminde oldugu ifade edilebilir. Bu goruse gore iklim politikasi belirsizligi ile
hisse senedi fiyatlar arasinda pozitif bir iliski 6ngorilmektedir. Diger yandan, iklim politikasiyla ilgili belirsizlik firmalari gonilli olarak daha
fazla bilgi ifsa etmeye tesvik ederek iklim politikasi belirsizligi ile hisse senedi fiyatlari arasinda negatif bir iliski olusturabildigi ifade edilebilir.
Finansal kisitlama teorisine gore yiksek iklim politikasi belirsizliginin yatirimci endiselerini ve finansman maliyetlerini artirdigini ifade
etmektedir. Olumsuz etkinin listesinden gelmek ve yatirnmci glivenini saglamak igin firmalar daha fazla bilgi ifsa etme egilimine girmekte ve
bu durum da hisse senedi fiyatlarinin azalmasina yol agabilmektedir. Bunun yani sira iklim politikasi belirsizliginin artmasi 6zellikle kirleticiligi
fazla olan firmalar daha fazla firma riskine maruz birakabilmekte ve bu da onlari daha fazla nakit tutmaya, arastirma gelistirme yatirimlarini
azaltmaya tesvik edebilmektedir. Dolayl olarak bu gorise gore hisse senedi fiyatlarinda diisiis beklendigi ifade edilebilmektedir (Li vd. 2024).
Bu iki farkli teori ve gorus g6z 6ntine alindiginda iklim politikasi belirsizligi ile hisse senedi fiyatlari arasindaki iliskinin yéntnin ¢alismadan
calismaya farklilik gdsterebilecegi ifade edilmelidir. iklim Politikasi Belirsizlik Endeksi’nin hisse senedi fiyatlarini etkiledigi yéniinde bulgular
elde eden bazi galismalar asagida 6zetlenmistir:

Pastor vd. (2021) belirsizligin arttigi donemlerde yesil hisse senetlerinin kahverengi hisse senetlerine gére daha iyi performans gosterdigini
belirtmistir. Bouri vd. (2022), iklim politikasi belirsizliginin yesil enerji hisselerinin performansinin kahverengi enerji hisselerine gére daha
6nemli bir belirleyicisi oldugunu belgelemistir. Ayrica iklim politikasi belirsizliginin hisse senedi performanslari Gizerinde pozitif etkili oldugu
ve bu etkinin krizdonemlerinden etkilendigi belgelenmistir. Lasisi vd. (2022) iklim politikasi belirsizlik endeksinin borsa performansinin énci
gostergesi oldugunu belirtmistir.iklim politikasi belirsizligini gézlemlemenin daha iyi borsa tahmini yapmaya ve ekonomik kazanimlarin
artmasina yol actigini belgelemiglerdir. Li vd. (2024), Cin’e ait yillik iklim politikasi belirsizliginin Cin hisse senedi fiyat senkronizasyonu
lzerindeki etkisini 2000-2022 dénemi igin analiz ederek iklim politikasi belirsizliginin hisse senedi fiyat senkronizasyonu tizerinde 6nemli
olumsuz etkileri oldugunu ifade etmistir. Bu olumsuz etkinin yiksek kirletici endistrilerde daha belirgin oldugu belirtilmistir.

Kuresel enerji piyasasi dalgalanmalari ve derinlesen ekonomik ve finansal kiiresellesme ortaminda enerjiye bagl belirsizlik finansal
piyasalarda 6nemli bir etken haline gelmistir. Bu dogrultuda literatiirde 6zellikle petrol fiyat soklari ile borsa faaliyetleri arasindaki iligkiyi
inceleyen ¢ok sayida ¢alisma bulunmaktadir. Enerji Belirsizlik Endeksi’nin hisse senedi fiyatlarini etkiledigi yéninde bulgular elde eden daha
sinirl sayida ¢alisma olmakla birlikte konu ile ilgili belli basli calismalar asagida 6zetlenmistir:
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Dogan ve Dogan (2024), Kiiresel Temiz Enerji ve Eneriji Belirsizlik Endekslerinin BIST Siirdiirilebilirlik Endeksi izerindeki etkisini etki-tepki ve
nedensellik anaizleri ile incelemislerdir. Enerji endekslerinden BiST Sirdirilebilirlik Endeksi’ne dogru tek yonlii nedensellik oldugu
belirlenmistir. Bu bulgu ilgili endekslerin BiST Sirdiiriilebilirlik Endeksi’ni etkiledigini gdstermistir. Enerji Belirsiz Endeksi’nin borsayi dénem
basinda negatif etkiledigi fakat etkinin hizli bir sekilde ortadan kalktigi gérilmustur. Salisu vd. (2024), tlkelere 6zgu ve kiresel aylik enerji
belirsizlik endekslerinin bu tlkelerin giinliik borsa getiri oynakligina etkisini incelemistir. Kiiresel belirsizlik endeksinin tlkeye 6zgl belirsizlik
endekslerinden daha fazla etkili oldugu fakat tum bu enerji belirsizlik endekslerinin borsa getiri oynakligi igin tahmin giiciine sahip oldugunu
belirlemislerdir. Eneriji belirsizlik endekslerindeki artisin borsa getiri oynakligini artirdigi da elde edilen bulgular arasindadir. Wang vd. (2024),
dokuz adet populer ekonomik degiskenin yanisira Cin, ABD ve kiresel enerji belirsizlik endekslerinin Cin borsa getirileri Gzerindeki etkisini
arastirmistir. Sonug olarak borsa getirileri tizerinde enerji belirsizliklerinin diger ekonomik faktérlerden ¢ok daha fazla etkili oldugunu
belirlemislerdir. Bunun yaninda etki derecesi degerlendirildiginde Cin borsa getirileri lizerindeki enerji belirsizlik endekslerinin etki siralamasi
Cin eneriji belirsizligi, kiiresel eneriji belirsizligi ve ABD enerji belirsizligidir. iklim politikasi belirsizligi ile Enerji belirsizlik endekslerini bir arada
ele alarak hisse senedi piyasalari tizerindeki etkisini arastiran tek galisma ise Kayani vd. (2024)'ne aittir. Kayani vd. (2024), CPUI ve EPUI'nin
pozitif ve negatif soklarinin ABD sektorel hisse senedi getirileri Gzerindeki etkisini incelemistir. Bulgulara gére CPUI'daki pozitif soklar uzun
vadede hizmet, finans, endistri, telekomiinikasyon sektorel hisse senedi getirilerini olumsuz etkilemektedir. Pozitif (negatif) EUI soklarinin
ise malzeme ve teknoloji sektoriine ait hisse senedi getirilerinin azalmasina (artmasina) neden oldugu belirlenmistir.

Kiiresel iklim Politikasi ve Enerji Belirsizlik endekslerinin diger belirsizlik endekslerine gére nispeten yeni gelistirilen endeksler olmasi sebebiyle
bu belirsizlik endeksleri ile hisse senedi fiyatlari arasindaki iliskiyi arastiran ¢alismalar son dénemde artmaya baslamistir. Literatiirdeki bu
bosluk ve Turkiye 6zelinde de az sayida galismaya rastlanmasi calismanin motivasyonunu olusturmustur. Calisma, gelismis Glke borsasi 6rnegi
olarak S&P500, gelismekte olan iilke borsasi drnegi olarak da BIST100 endekslerini ele alarak son zamanlarda gelistirilen iklim Politikasi ve
Eneriji Belirsizlik Endeksleri’nin gelismis ve gelisen borsalara etkisini arastirmaktadir. Bu baglamda galismanin literatiire katki saglayabilecegi
ifade edilebilir.

3. VERIi VE YONTEM

Bu ¢alismanin amaci, Aralik 2014-Ekim 2022 dénemine ait aylik veri seti kullanarak kiiresel belirsizlik endekslerinden olan iklim Politikasi
Belirsizlik Endeksi (CPUI) ve Eneriji Belirsizlik Endeksi (EUI)’nin S&P500 ve BiST100 Endeksleri lizerindeki etkilerini arastirmaktir. Ayrica COVID-
19 pandemisinin etkilierinin ¢alismada goz ardi edilmemesi agisindan salginin gértlmeye baslandigi Aralik 2019 déneminden itibaren kukla
degisken ¢alismanin modeline dahil edilmistir. Calisma déneminin Ekim 2022’de sonlanmasinin nedeni EUl'ya ait verilerin bu dénemde son
bulmasidir. Tablo 1, calismada kullanilan degiskenler, kisaltmalari ve veri kaynaklarini gdstermektedir.

Tablo 1: Degigkenler ve Veri Kaynaklari

Degiskenler Kisaltma Veri Kaynagi

Standard & Poor’s 500 Endeksi S&P500 https://tr.investing.com/

Borsa istanbul 100 Endeksi BiST100 https://tr.investing.com/

iklim Politikasi Belirsizlik Endeksi CPUI https://www.policyuncertainty.com/
Eneriji Belirsizlik Endeksi EUI https://www.policyuncertainty.com/

Calismanin amacina uygun olarak degiskenler arasindaki kisa ve uzun dénemli iligkiyi arastirmak amaciyla kullanilacak olan modeller 1 ve 2
numarali denklemlerde sunulmustur:

InS&P500, = By + By InCPUI, + B,InEUI, + BsDUM, + u, (1)
InBiST100, = By + B, InCPUI, + BoInEUI, + BsDUM, + 1, 2)

Calismanin analizinde degiskenler arasindaki es butlnlesme iliskisinin belirlenmesi ve ayni zamanda kisa donemli iliskilerin de tespit
edilebilmesi amaciyla Pesaran vd. (2001) tarafindan gelistirilen ARDL (Gecikmesi Dagitiimis Otoregresif) sinir testi kullanilmistir. ARDL sinir
testinin avantajlari; degiskenlerin duraganlik seviyelerinin (1(0) ya da I(1) olmasi) dikkate alinmamasi (I(2) olmamak kaydiyla), kisitsiz hata
dizeltme modeli kullanmasi dolayisiyla istatistiksel olarak daha dogru sonuglar saglamasi ve kiiglik 6rneklem buyukliklerinde de giivenilir
sonuglar vermesidir (Pesaran vd., 2001).

Bu dogrultuda denklem (1)'de olusturulan genel modelin ARDL formu, (3) ve (4)numarali denklem araciligiyla tanimlanmistir:

AlnS&P500; = ay + 271 B1AINS&P500,_; + Y1y B, AINCPUI,_; + X7y BsAINEUIL_; + X7 B,AINCOV19,_; + 6,InS&P500,_, +
8,InCPUI,_y + 83InEUI,_; + 64InCOV19,_, + u, (3)

AInBIST100, = ay + X%, B1AInBIST100,_; + X7y B, AInCPUI,_; + ¥ B3AINEUI_; + Y1y BLAINCOV19,_; + 6,InBIST100,_, +
8,InCPUI,_y + 83InEUI,_; + 6,InCOV19,_, + u, (4)

3 ve 4 numarali denklemdeki B1, B2, Bs ve Bakatsayilari hata diizeltme dinamiklerini yani degiskenler arasindaki kisa donemli iligkileri; &1, &2,
d3ve &s katsayilari ise degiskenler arasindaki uzun dénemli iligkileri ifade etmektedir.

4. BULGULAR

Analizde kullanilan degiskenlerin duraganliklarinin sinanmasi amaciyla Augmented Dickey ve Fuller birim kok testi yapilmis ve Tablo 2’'de
sunulmustur.
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Tablo 2: ADF Birim Kok Testi Sonuglari

Degisken Seviye tisttisiik (p olasihk) Birinci Fark tistatistix (p olasilik)
S&P500 -2.956565 (0.1501) -11.13056 (0.0000)
BiST100 0.323338 (0.9985) -9.932012 (0.0000)
CPUI -6.032860 (0.0000)
EUI -3.386383 (0.0595) -14.00080 (0.0000)
Kritik Degerler %1 -4.058619
%5 -3.458326
%10 -3.155161

Tablo 2’den, %5 anlamlilik diizeyinde bagimli degiskenler olan S&P500 ve BiST100’in birinci farklari alindiginda duraganlastigi, bagimsiz
degiskenlerden ise CPUI'nin seviyede; EUI'nin ise birinci farkta duragan oldugu goriilmektedir. Buna gore bagiml degiskenlerin I(1) olmasi ve
diger tum degiskenlerin 1(2) olmamasi dolayisiyla ARDL sinir testi igin gerekli 6nkosul saglanmis olmaktadir.

ikinci asamada modellere ait degiskenler icin uygun gecikme uzunluklari AIC (Akaike) bilgi kriterlerine gére belirlenerek degiskenler arasinda
es buttinlesme iliskisinin olup olmadigini belirlemek amaciyla F-Bounds Sinir Testi uygulanmis ve Tablo 3’te sunulmustur.

Tablo 3: F-Bounds Sinir Testi Sonuglari

Model Feos Istatistigi Kritik Degerler (Alt Sinir, Ust Sinir)
Model 1 (7,1,5,8) 6.946005 %1 (4.29,5.61)

%5 (3.23,4.35)
Model 2 (6,1,0,4) 5.215917 %10 (2.72, 3.77)

Tablo 3 incelendiginde, Model 1'in %1, Model 2'nin ise %5 anlamlilik seviyesinde Fepsistatistik degerleri Ust kritik degerlerden buyiik oldugu
icin her iki model i¢in de degiskenler arasinda es bittinlesme iliskisinin oldugu ifade edilebilmektedir.

Calismanin modellerine iliskin otokorelasyon, model kurma hatasi ve degisen varyans problemlerinin olup olmadiginin belirlenebilmesi igin
siraslyla Breusch-Godfrey LM, Ramsey-Reset ve White testleri uygulanarak sonuglari Tablo 4’te sunulmustur.

Tablo 4: Tanisal Test Sonuglari

Model p olasilik (Breusch-Godfrey LM)| p olasilik (Ramsey Reset) p olasilik (White)
Model 1 (7,1,5,8) 0.7410 0.1393 0.6072
Model 2 (6,1,0,4) 0.6719 0.0598 0.3547

Tablo 4 incelendiginde tanisal testlerin p olasilik degerleri 0.05ten biiylk oldugu icin her iki model igin de herhangi bir otokorelasyon, model
kurma hatasi ya da degisen varyans problemlerinin olmadigi gériilmektedir.

Modellere iliskin elde edilen parametrelerin %5 anlamlilik diizeyinde kritik sinirlar iginde olup olmadiginin dolayisiyla modellerde herhangi
bir yapisal kirilma olup olmadiginin ve elde edilen katsayilarin istikrarli olup olmadiginin anlasiimasi amaciyla CUSUM ve CUSUM? testleri
uygulanarak sonuglar Sekil 1’de sunulmustur.

Sekil 1: CUSUM ve CUSUM? Grafikleri
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Sekil 1’de yer alan CUSUM ve CUSUM? grafikleri incelendiginde Model 1 ve 2 igin genel anlamda herhangi bir yapisal kirlmanin olmadigi ve
elde edilen katsayilarin istikrarl oldugu gortlmektedir.

Tablo 5: ARDL Tahmin Sonuglari

Model 1 Model 2

Degisken Uzun Donem Katsayisi Uzun Donem Katsayisi
LCPUI 0.306323*** -0.949846
LEUI -0.815311%*** -0.814661
DUMMY 0.249147*** -0.699689

Kisa Donem Katsayisi Kisa Donem Katsayisi
D(LCPUI) 0.025293** -0.014732**
D(LEUI) -0.060217**
D(LEUI(-1)) 0.112901***
D(LEUI(-2)) 0.073345%*
D(LEUI(-3)) 0.042949
D(LEUI(-4)) 0.071693***
D(DUMMY) 0.095080** 0.032375
D(DUMMY(-1)) -0.039753 0.011448
D(DUMMY(-2)) | -0.105192** -0.211202%**
D(DUMMY(-3)) | -0.167789*** -0.239945%**
D(DUMMY(-4)) 0.031060
D(DUMMY(-5)) 0.042001
D(DUMMY(-6)) 0.041837
D(DUMMY(-7)) 0.104177**
ECT(-1) -0.171976*** -0.015871***

Not: *** ** ye * sirasiyla %1, %5 ve %10 anlamlilik seviyelerini ifade etmektedir.

Tablo 5’teki ARDL tahmin sonuglari incelendiginde; Model 1 i¢in uzun dénemli katsayilara gore iklim Politikasi Belirsizlik Endeksi (CPUI), Enerji
Belirsizlik Endeksi (EUI) ve COVID-19 degiskenini temsilen modele dahil edilen kukla degiskenin (DUMMY) katsayilarinin istatistiksel olarak
anlamh oldugu goérilmektedir. Bu dogrultuda, CPUI'daki %1’lik degisimin S&P500 endeksini yaklasik %0.30 oraninda yikselttigi; EUI'daki
%1’lik degisimin S&P500 endeksini yaklasik %0.81 oraninda dustirdugu tespit edilmistir. Kukla degiskenin ise S&P500 endeksini yaklasik %0.25
oraninda yukselttigi belirlenmistir. Model 2 igin uzun dénemli katsayilara gére CPUI, EUl ve DUMMY degiskenlerinin katsayilarinin negatif
fakat istatistiksel olarak anlamli olmadigi dolayisiyla bu degiskenler ile BiST100 endeksi arasinda uzun dénemde istatistiksel olarak anlamli bir
iliski olmadigi gozlenmistir.

Tablo 5’teki kisa donemli analiz sonuglari incelendiginde; Model 1’e ait bu sonuglarin da uzun dénemli sonuglara benzerlik gosterdigi CPUI ve
EUI degiskenlerinin S&P500 endeksini kisa donemde de sirasiyla pozitif ve negatif etkiledigi belirlenmistir. DUMMY degiskenin ise S&P500
endeksine etkisinin ilk ddnemlerde negatif iken daha sonra pozitife dondiigli gézlenmistir. Ayrica Model 1’e ait hata diizeltme terimi katsayisi
(ECT(-1)) beklendigi gibi negatif ve istatistiksel olarak anlaml bulunmustur. Bu da Model 1 igin kisa donemdeki sapmalarin uzun dénemde
dengeye ulastiginin kaniti niteligindedir. Model 2 i¢cin de EPUI igin kisa donemli katsayilarin uzun doénemli katsayilara benzer sekilde
istatistiksel olarak anlamli sonuglar vermedigi gériilmektedir. Dolayisiyla EUI belirsizlik endeksi ile BiST100 endeksi arasinda kisa ve uzun
dénemde anlamli bir iliski olmadig), kiiresel enerji belirsizlik endeksinin BiST100 endeksini istatistiksel olarak anlamli bir sekilde etkilemedigi
sonucu elde edilmistir. CPUI degiskenine ait kisa dénemli katsayinin negatif ve istatistiksel olarak anlamli olmasi ise kisa donemde kiresel
iklim politikasi belirsizliginin BIST100 endeksini negatif ydnde etkiledigini gstermektedir. Ayrica Model 2’ye ait hata diizeltme terimi katsayisi
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(ECT(-1)) beklendigi gibi negatif ve istatistiksel olarak anlaml bulunmustur. Bu da Model 2 igin kisa donemdeki sapmalarin uzun dénemde
dengeye ulastigini ifade etmektedir..

5. SONUG

Bu galisgmada CPUI'nin S&P500 endeksi Gzerinde kisa ve uzun dénemde pozitif anlamli etkileri oldugu tespit edilmistir. Bu bulgunun getiri
ortakhg! teorisi ile ortustiglu ifade edilebilir. Nitekim, artan iklim politikasi belirsizligi firmalarin faaliyette bulundugu is ortamini ve
makroekonomik ortami kisitlamaktadir. Getiri ortakhig teorisine gore, yiksek iklim politikasi belirsizligi donemlerinde sistematik risk
faktorlerinden kaynakh artan hareketlilikle birlikte hisse senedi fiyatlarinin ayni yénde hareket etme egiliminde oldugu ifade edilebilir. Bu
gorise gore iklim politikasi belirsizligi ile hisse senedi fiyatlari arasinda pozitif bir iliski 5ngoriilmektedir. Bu bulgunun literatiirde pozitif yonde
iliski varligi bulgusu elde eden c¢alismalara paralel bir bulgu oldugu ifade edilebilir. Gelismis bir tilke borsasi olan S&P500 igin bu bulgunun
beklenen bir sonug oldugu belirtilebilir. EUI'nin S&P500 endeksi Gzerindeki etkisinin de kisa ve uzun dénemde negatif ve anlamli oldugu
belirlenmistir. Kiresel enerji belirsizliklerindeki artigin hisse senedi piyasalarini olumsuz etkiledigi yonindeki bulgu firmalarin ¢ogunun
hammaddesi olan enerji ve bu enerji fiyatlarindaki dalgalanmalarin bu firmalarin hisse senedi fiyatlarina yén vermesiyle agiklanabilir. CPUI'nin
BiST100 endeksi lizerinde kisa dénemde nispeten daha az fakat negatif etkili oldugu, uzun dénemde ise herhangi bir etkisinin olmadig
belirlenmistir. Kiiresel iklim politikasi belirsizligindeki artis kisa dénemde BiST100 fiyatlarini olumsuz etkileyebilmektedir. iklim politikalarinin
gelecege yonelik duzenlemeleri konusundaki 6ngérememe durumunun Tirk borsasinda yatinmcilarin borsaya duyduklari givenin
sarsilmasina ve borsanin deger kaybi yasamasina sebep olacagini ifade edebilir. Bu bulgu da iiklim politikasi belirsizligi ile hisse senedi fiyatlari
arasindaki negatif iliski bulgusunu agiklayan teori ile 6rtlismektedir. Finansal kisitlama teorisi ylksek iklim politikasi belirsizliginin yatirimci
endiselerini ve finansman maliyetlerini artirdigini ifade etmektedir. Olumsuz etkinin tstesinden gelmek ve yatirimci glivenini saglamak igin
firmalar daha fazla bilgi ifsa etme egilimine girmekte ve bu durum da hisse senedi fiyatlarinin azalmasina yol agabilmektedir. Bunun yani sira
iklim politikasi belirsizliginin artmasi 6zellikle kirleticiligi fazla olan firmalari daha fazla firma riskine maruz birakabilmekte ve bu da onlari daha
fazla nakit tutmaya, arastirma gelistirme yatirnmlarini azaltmaya tesvik edebilmektedir. Dolayl olarak bu goriise gore hisse senedi fiyatlarinda
diisiis beklendigi ifade edilebilmektedir. Gelismekte olan bir borsa olan BiST100 endeksi icin de bu bulgunun beklenen bir sonug oldugu ifade
edilebilir. EUI'nin ise hem kisa hem de uzun dénemde BiST100 iizerinde herhangi bir etki olusturmadigi bulgusu kiiresel enerji belirsizligindeki
degisimlerin BiST100 endeksi lizerinde belirgin bir etkisinin olmadigi ve piyasanin kiiresel enerji belirsizliklerine karsi nispeten dayanikh oldugu
seklinde yorumlanabilir. COVID-19 kukla degiskenin ise kisa donemde her iki borsa endeksi tizerinde de negatif anlamli etkileri oldugu fakat
uzun dénemde bu etkinin BiST100 icin ortadan kalktigi S&P500 icin ise pozitife déniistigi ifade edilebilmektedir. Pandemi déneminde
yasanan olumsuz ekonomik ve sosyal kosullarin 6zellikle dénemin ilk zamanlarinda piyasalarda belirsizlik artisina yol actigi fakat bu etkinin
zaman igerisinde ortadan kalktigi seklinde yorumlanabilmektedir.

Bulgular dogrultusunda 6zellikle ekonomik faaliyetleri iklim degisikligini 6nemli derecede etkileyen biyiik ve gelismis ekonomilerde, iklim
politikasi belirsizliklerinin gelecekteki yatirmlar tGzerinde kapsamli etkileri olabilecegi dustintilmektedir. Bu ¢calisma iklim politikasi ve enerji
belirsizlik endekslerinin hisse senedi fiyatlari tizerindeki etkisini 6n plana gikararak yatirimci ve politika yapicilarin risk degerlendirmelerinde
riskleri azaltabilmek ve yatirim stratejilerini optimize edebilmek igin bu belirsizlik endekslerini dikkate almalari, yakindan izlemeleri gerektigini
vurgulamaktadir. Calisma, iklim politikasi belirsizliginin finansal piyasalari gelismis ve gelismekte olan ekonomileri nasil etkiledigine dair
anlayisi gelistirerek mevcut literatiire katkida bulunmaktadir. Bulgular, yatirimci ve politika yapicilarin iklim politikasi ve enerji belirsizliginin
finansal etkilerini degerlendirirken farkli etkileri g6z 6ntinde bulundurmalari gerektigini géstermektedir. Gelecekteki arastirmalar, firmalarin
bu tir belirsizliklere nasil tepki verdigini, kurumsal stratejilerin finansal etkilerini sektérel diizeyde arastirabilir.
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ABSTRACT

Purpose - The purpose of this study is to reflect the importance of effective use of data to predict and improve academic success as an
essential criterion for assessing the quality of higher education institutions in the 21st Century. This paper intends to clarify importance of
data and its evaluation components, namely Educational Data Mining (EDM), Learning Analytics (LA), Artificial intelligence (Al) and Machine
Learning (ML), as integral part of Fifth Generation Universities (UNIVERSITY 5.0) era in the globalized competitive higher education sector.
For this reason, this paper advocates “Rising Value of Data in Contemporary Higher Education” for the university of the new age.
Methodology - The study employs a literature review aiming to reflect the new atmosphere and requirements in the higher education system
based on selected topics. A comprehensive analysis on the game changer role of data in the higher education institutions was considered.
The aim was to identify the difference created by effective use of data in higher education institutions to predict and improve academic
success in the competitive academic environment of the new era.

Findings - The analysis reveals that higher education institutions should understand the essential role of educational data with the expansion
of digital revolution and rapid change in technologies in the 21st Century and design their strategies accordingly. Notably, it is clearly seen
that the universities have not only effectively use educational data and its evaluation components namely Educational Data Mining (EDM),
Learning Analytics (LA), Artificial intelligence (Al) and Machine Learning (ML) but also internalize the reality of their rising value to predict
and improve academic success as well as creating a significant financial contribution to their development. As a matter of the fact, universities
established many projects and effectively used their Learning Analytics (LA) tools. Besides, the emergence of Artificial intelligence (Al) and
Machine Learning (ML) enhanced the efficiency and effectiveness of management operations.

Conclusion - Findings may be concluded that universities need to apply the effective use of data particularly in the context of new era like
Industry 5.0, Society 5.0 and University 5.0 to obtain academic success, which is considered as an essential criterion for assessing the quality
of higher education institutions. Indeed, universities have to follow a data- driven culture as greater demands of universities already appeared
for retention, completion and graduation rates of students to improve student success. As a matter of fact, the effective use of Educational
Data Mining (EDM) and Learning Analytics (LA) is going on for the last two decades in higher education institutions. Indeed, Artificial
intelligence (Al) and Machine Learning (ML) are effective in data management as two impressive game changers for universities changing
educational world from the financial perspective. For this reason, it may be argued that the effective use of data and its evaluation
components, namely Educational Data Mining (EDM), Learning Analytics (LA), Artificial intelligence (Al) and Machine Learning (ML) are
considered as the integral part of Fifth Generation Universities (UNIVERSITY 5.0) era in the globalized competitive higher education sector of
21st Century.

Keywords: Higher education, educational data mining, learning analytics, artificial intelligence and machine learning, University 5.0
JEL Codes: A20, 123, M10, 031, 032

1. INTRODUCTION

Academic Success is considered as an essential criterion for assessing the quality of higher education institutions (Alyahyan and Dlstegor,
2020) in the 21st Century. It is defined as concentrating on the most important six components as academic achievement, satisfaction,
acquisition of skills and competencies, persistence, attainment of learning objectives, and career success (York et al., 2015).

For this reason, understanding new environment in higher education is critical, especially from the side of effective use of data in the era of
digital transformation. Increase in educational data happened at a swift pace with the expansion of digital revolution and rapid change in
technologies. Learning analytics (LA) appeared as a powerful tool for improving learning and teaching practices. Universities implemented
LA have been successful at assessing and predicting student’s performance, monitoring and motivating them discovering undesirable learning
behaviors and their emotional states, helping educators and administrators to unlock big data potentials and then making quicker data driven
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decisions. In today’s world there is a close relation between Learning Analytics (LA), Educational Data Mining (EDM) research fields, since
EDM and LA as to turn raw data into actionable insights making education-related decisions better. Based on the nature of the analysis of
big data in the learning environment, both EDM and LA were aimed at improving quality education by improving interventions. Indeed, the
era of digital transformation brought the emergence of a large collection of application / tools to conduct research in EDM and LA especially
in online activities compared to traditional system. Furthermore, Artificial intelligence (Al) and Machine Learning (ML) appeared as
mechanisms used in data management towards financial value.

This paper intends to examine the rising value of the data in contemporary higher education. For this reason, the impact and effective use
of data and its components are analyzed and explained with their outcomes in the globalized as well as competitive atmosphere of this
dynamic sector. The paper is organized as follows. The next section provides data and methodology. The following section covers findings.
The final section includes the concluding remarks.

2. DATA AND METHODOLOGY

A literature review was conducted to reflect the advantage provided by the effective use of data and its component to predict and improve
the academic success. The selected topics were Big Data in higher education, Educational Data Mining (EDM), Learning Analytics (LA) to
predict and improve student success, Artificial Intelligence (Al) and Machine Learning (ML) in data management towards financial value, data
management as an integral part of 5th Generation (University 5.0) universities. All the selected topics were deeply examined under the
perspective related to the position of higher education institutions in front of the rising value of data. The aim was to analyze the outputs
and reach findings concerning the requirement of a data-driven policy in the universities in the globalized competitive higher education
sector.

3. FINDINGS

Globally, the landscape of higher education sector is under increasing pressure to transform its operational and governing structure; to
accommodate new economic, social and cultural agendas; relevant to regional, national and international demands. As a result, universities
are constantly searching for actionable insights from data to generate strategies they can use to meet these new demands. Big Data and
analytics have the potential to enable institutions to thoroughly examine their present challenges, identify ways to address them as well as
predict possible future outcomes (Daniel, 2017). The term Big Data refers to an exponentially increasing volume of heterogeneous data which
is differentiated from traditional data based on its volume, variety, veracity, velocity, and value. The proliferation of mobile devices and the
rapid development of information and communication technologies (ICT) have seen increasingly large volume and variety of data being
generated at an unprecedented pace. Big Data have started to demonstrate significant values in higher education (Ang et al., 2020). The
emergence of big data in educational contexts has led to new data-driven approaches to support informed decision making and efforts to
improve educational effectiveness. Digital traces of student behavior promise more scalable and finer-grained understanding and support of
learning processes, which were previously too costly to obtain with traditional data sources and methodologies. Types of big data are listed
as Microlevel big data (clickstream data), Mesolevel big data (text data) and Macrolevel big data (institutional data) (Fischer et al., 2020).

The emergence of Educational Data Mining (EDM) played a significant role in discovering patterns of knowledge about educational
phenomena and the learning process predicting student performance, retention, success, satisfaction, achievement and dropout rate. The
process of EDM is an iterative knowledge discovery process that consists of hypothesis formulation, testing, and refinement (Moscoso-Zea
et al., 2016 ; Sarala and Krishnaiah, 2015).

Figure 1: Knowledge Discovery Process in Educational Institutions
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Source: Moscoso-Zea, 0., Andres-Sampedro, & Lujan-Mora, S. (2016). Datawarehouse design for educational data mining. In 2016 15th
International Conference on Information Technology Based Higher Education and Training (ITHET), (pp. 1-6).

Educational data Mining (EDM) is a specialized form of data mining focused on utilizing data derived from educational environments and
aimed at addressing educational issues and enhanced the overall learning experience, performance, and outcomes. Its kick-off happened in
the 21st Century due to the application of Data Mining in the education arena has given birth to the Educational Data Mining (EDM). It is
used to classify, analyze, and predict the students’ academic performance beside their dropout rate, as well as instructors’ performance in
order to improve teaching and learning process (Aulakh et al., 2023)
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Figure 2: Extraction of Knowledge’ Component of EDM
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Source: Aulakh, K., Roul, R. K., & Kaushal, M. (2023). E-learning enhancement through educational data mining with Covid-19 outbreak period
in backdrop: A review. International journal of educational development, 101, 102814.

The tremendous growth in electronic data of universities creates the need to have some meaningful information extracted from these large
volumes of data. The advancement in the data mining field makes it possible to mine educational data in order to improve the quality of the
educational processes Owing to digitization of academic processes, universities are generating a huge amount of data pertaining to students
in electronic form. It is crucial for them to effectively transform this massive collection of data into knowledge which will help teachers,
administrators and policy makers to analyze it to enhance decision making. Furthermore, it may also advance the quality of the educational
processes by providing timely information to different stakeholders. The purpose of data mining methods is to extract meaningful knowledge
from data (Han and Kamber, 2006). The application of data mining methods to educational data is referred to as Educational Data Mining
(EDM) (Baker and Yacef, 2009). Baker (2010) also proposes five primary categories or approaches in EDM: prediction, clustering, relationship
mining, discovery within models, and distillation of data for human judgment. The present work combines three approaches: prediction,
clustering and, to some extent, distillation of data for human judgment.

Learning Analytics (LA) is an interdisciplinary scientific field which examines the way in which data can be used to improve the overall learning
quality and to address a variety of educational challenges and issues. It is closely related to EDM and fulfill activities such as measurement,
collection, analysis and reporting of students’ data to predict performance and improve success (Kaur and Dahiya, 2023). Furthermore, it
provides the process of collecting, evaluating, analyzing and reporting organizational data for decision making. The purpose is to improve
learning processes developing more engaging and effective teaching and learning techniques. For this reason, LA plays a vital role in decision
making support and selection of suitable timely intervention (Amare and Simonova, 2021). Indeed, LA leverages leveraging learner related
data to generate reliable and factual information for the purpose of enhancing decision making in higher education. It also allows faculty,
institutions, and students to make data-driven decisions about student success and retention and cost saving (Okewu and Daramola, 2017).

LA offers the promise of more personalized learning enabling students to have more effective learning experiences providing benefits for all
levels of stakeholders such as mega-level (governance), macro-level (institution), meso-level (teacher), micro-level (student) (Gaftandzhieva
etal., 2018).

Table 1: Learning Analytics Tolls

Country Institution Case Study/Project Summary
USA Purdee University Traflic Signals and [mprove student's sucoess at the comese
nperventions levelenhance stedent’s retention rate

University LOMS (Blackboard) Traces student’s actvities msd peodict

of Manyiand their seccess rate, focus on early
interventym  to  improve  student's
rapctory

New York Instige Kenufving at-risk students Tho sbm was 10 enhance the resention

of Technology using the STAR model rate of stadents by deploying u Studem
As-Risk model

Cakifornia Stae  LMSS Better  predict  student  success  via

University muitiple demographic varinhles than
using traditiosal methods

University of E2Coach Leveraging  analytics @0 suppon

Michigan students with course docasions, acts os
n mtervention engine

Ry Salado PACE  (Progress  and Track mprovement of stodents i

Community College  Course Engagement) courses; early imervention 1o peedics

M-oisK stodents
Northem  Arizona  GPS  (Grade Performance  Student  alens  for  resolving  their
University Sysem) cducational

issues and enhance their success
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NETHERLANDS

AUSTRALIA

Erwenus  University
Reetordum

Ediy Cowan
University

University of New
England

Open University
Australla

University of

Walloagong

University of Central
Lancashire

Open Unaversity

University of Eam

STELA (Sucoesiul
Transition froen secomddry
10 higher Edscation wwmg
Leamung Analytics)

C4S {Conmect tor Soccess)

AWE (Amomsed Wellness
Engine)

PASS (Personalised
Adupave Stody Success)
SNAPP (Sccial Networks
Adupong Podagogicsl
Prictice}

Stodent performance,

retention. and progression

Student engagement
retention and progressicn

Svadent  lifecycle  and

Focuses o0 providing formative and
summative feodback 10 stadents in the
transition scahbility and
transterabelity solutions

Impeoved eesention and success rates of
students

Aimed o carly Wemtification of
students who were struggling with their
stody programs

Track  stedents” perdformance o
enhasce study success

Support scacher to evalsate studont
behavicrnl pamerns dunag the course:
umely intervention

Track stwdent progress in

course; imteryention

Track student progress in
course; mlervestion

Track stmdent progress in

London performmance benchmarking  comrse; miervestion

University of Stedent admission and  Studest support and meervension
Sheffield progression

University of Foalibes und utilzy  Stodest suppor and intervention
Manchester optimization

University of Stodent engagement, Track performance of students and
Bedfordshire retention and progression prodict ther ssccess

Source: Hooda, M., & Rana, C. (2020). Learning analytics lens: Improving quality of higher education. International journal of emerging trends
in engineering research, 8(5).

In the 21st Century Artificial intelligence (Al) and Machine Learning (ML) appeared as mechanisms evolved from data management and
developing processes. Firstly, Al is the theory and development of computer systems to perform tasks normally requiring human intelligence,
such as visual perception, speech recognition, decision-making, and translation between languages. Secondly, ML is a branch of Al and
computer science focusing on the use of data and algorithms to imitate the way that humans learn, gradually improving its accuracy.
Incorporating these mechanisms into business became a trend in education industry as game-changers enhancing the efficiency and
effectiveness of management operations. Al and ML have great potential in universities as online platforms and applications being more
closely aligned with learners’ needs and knowledge, making the educational process more efficient. Notably, they are considered as essential
technologies enhancing learning, primarily through students’ skills, collaborative learning in universities. Indeed, they altered the educational
world, giving students new skills and providing a collaborative learning environment in the universities with great implications for the near
future. So, they represent the present and future in both education and the world’s progressive development according to most reputable
universities. (Kuleto et al., 2021). Most reputable higher education institutions have understood that Al and ML represent the present and
future in both education and the world’s progressive development. Such technologies provide an interactive and advanced educational
experience to their students. The results are impressive: 65 per cent of universities in the United States of America support Al and ML assisted
learning. Moreover, these systems provide valuable assistance to teachers and lecturers in the best schools, facilitating and improving
learning in various ways. For example, estimates indicate that Al in education in the United States increased by 47.5 per cent between 2017
and 2021. (Chang, 2017). Al and ML are also improving the security and efficiency of the institution, providing a peaceful, flexible, and
accessible computing environment for research and developing skills among students, and a collaborative learning environment in the
universities reinforces the importance of Al and ML to enhance customized learning (Kumar, 2021).

Quick rise in the use of Al happened in higher education in the last 5 years. In fact, AIEd (Artificial Intelligence in Education) is significantly
used for assessment/evaluation, predicting, Al assistant, intelligent tutoring system, and managing student learning (Crompton, 2023).
Expected goals have been to increase outcomes, access and retention as well as decrease cost of operations and time for completion (Klutka
etal., 2018).

People also have noticed significant advancements in the higher education ecosystem due to ongoing digital transformation, particularly
through the integration of Al and 5G wireless technology. Specifically, arguments on Al have been based on not only to enhance the efficiency
and effectiveness of management operations within higher education institutions, but also to provide invaluable assistance to academics
and students in the educational process enhancing academic output. Therefore, new and attractive learning experiences for students enables
more personalized and adaptive learning approaches. Indeed, increase in access to education offers greater flexibility, mobility, and
convenience in the globalized higher education market (Eskinat and Teker, 2024).

Al will open up many educational opportunities for higher education, and institutions that make the investment necessary to utilize it will
realize significant benefits. The use of technology or teacher bots in higher education is an increasingly attractive solution as enrolment
increases, and class sizes, staffing costs, and finances for universities grow (Popenici and Kerr, 2017). This became evident when massive
open online courses (MOOC) enlightened the imagination of many university administrators. With these “open courses,” there are no
enrolment requirements or fees, and online students from anywhere in the world could enroll and participate. These two forces were a boon
to universities in that they allowed them to market globally for students, leading to an enormous number of new students. Furthermore,
algorithms are increasingly used in schools to market prospective students, estimate class size, plan curriculum, and allocate resources, like
financial aid and facilities. Thus, Al is becoming increasingly important, as financial and enrolment pressures in higher education become
more prevalent. This has necessitated the development of low-cost technologies capable of providing students with personalized support
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and service. For example, chatbots and other instant self-service technologies can enable higher education institutions to be more innovative
(Kuleto et al., 2021).

The importance of data management from the perspective of the business management process, where big data is the most crucial and
pressing technical and business issue in the modern realm of technology. A data-driven culture in the organization with the help of
strategizing in terms of data collection, analytics and data management by establishing governance and regulatory practices to ensure data
security and integrity (Sabri and Amir, 2024).

As far as the structure of higher education is concerned there are currently five different generations of universities. The first-generation
University 1.0 initiated as information transfer centers in the 11th Century. Later, the second-generation University 2.0 appeared as
information transfer and research centers in the 19th Century. 1970s brought the third generation University 3.0 as information transfer,
research and application (university-industry) centers. Then, the fourth-generation University 4.0 flourished as a digitalized university
depending on the technological and social innovations under the storm of digital transformation age of the 2000s. Lastly, fifth-generation
University 5.0 with its foreseen rise by the 2030s named as digital university targeting all world as a single market and providing all-education
services in a translocal and transtemporal form globally are at the stage depending on digital transformation era’s major technological
innovations. (Eskinat and Teker, 2023). At this point, data management is considered as an integral part of the 5th Generation universities
(University 5.0).

Analysis shows that, Big Data and EDM in discovering patterns of knowledge about educational phenomena and the learning process
predicting student is effective in this era. The role of LA in predicting student performance will continue to have critical importance to better
compete in the globalized higher education. Notably, rethinking and redesigning data management towards financial value and accepting
the influence of Al and ML as game changer is a matter of fact in today’s world of digital transformation. Then, increasing digitalized
expectations of Generation Z, and a foreseen storm of Generation Alpha in the context of Industry 5.0 and Society 5.0. should also be taken
into consideration (Eskinat, 2023).

4. CONCLUSION

Academic Success is considered as an essential criterion for assessing the quality of higher education institutions in the 21st Century. So,
universities need to perform the effective use of data particularly in the context of new era like Industry 5.0, Society 5.0 and University 5.0.
For this reason, higher education institutions have to follow a data- driven culture as greater demands of universities already appeared for
retention, completion and graduation rates of students in the globalized competitive higher education sector announcing to improve student
success.

The effective use of Educational Data Mining (EDM) and Learning Analytics (LA) is going on for the last two decades. Whereas EDM translates
the data into meaningful actions to support and empower the learning steps, LA is a human-lead process predicting learners’ performance
as well as identifying potential problematic issues of students (Vaidya, A., & Saini, J. R. ,2021). Indeed, the essential role of EDM and LA
higher education institutions worldwide is to improve the quality of learning, student success and retention, to delivery automatic and
immediate feedback, and to provide a personalized experience for students. Furthermore, the influence of EDM and LA on the current
educational system provides opportunities for new learner-centered tools and smart learning environments bringing customized
experiences and meeting students' specific needs to be developed.

At this point, Artificial intelligence (Al) and Machine Learning (ML) are two mechanisms evolved from data management and developing
processes. It may be argued that, Al and ML are two impressive game changers having great potential for universities altering educational
world from the financial perspective.

As a result of this study, one should consider the effective use of data and its evaluation components, namely Educational Data Mining (EDM),
Learning Analytics (LA), Artificial intelligence (Al) and Machine Learning (ML), as the integral part of Fifth Generation Universities (UNIVERSITY
5.0) era in the globalized competitive higher education sector.
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ABSTRACT

Purpose- This research measures the impacts of population, economic development, outward foreign direct investment, and natural
resource rent on energy consumption in BRICS-T countries (Brazil, Russia, India, China, South Africa and Turkey). The main objective of the
study is to evaluate the impact of outward foreign direct investment and natural resource rents on environmental sustainability together
and to examine the structure of the relationship between economic growth and energy consumption with the Environmentally Kuznet Curve
(EKC) hypothesis.

Methodology- This analysis, which was carried out within the framework of the STIRPAT (Stochastic Impacts by Regression on Population,
Affluence, and Technology) theoretical model, examined the effects of factors on energy consumption with Driscoll-Kraay standard error
fixed effects estimator as a result of the determination of country heterogeneity and robustness tests.

Findings- The analyses show that population and gross domestic product per capita are positively related to energy consumption. At the
same time, outward foreign direct investment decreases energy consumption in BRICS-T countries through the reverse spillover effect. The
findings on the positive relationship between natural resource rents and energy consumption indicate that energy consumption increases in
BRICS-T countries through fossil fuel-intensive production processes. The study also found a statistically significant inverted u-shaped curve
between energy consumption and economic growth, but detecting a turning point outside the data set suggests that the EKC hypothesis is
not valid in BRICS-T countries.

Conclusion- The findings of the study show that outward foreign direct investment makes possible the transfer of environmentally friendly
technologies from host countries to the home country and increases energy efficiency in the production process. Therefore, BRICS-T countries
need to see outward foreign direct investment not only as an economic gain but also as a tool for environmental improvement. The fact that
natural resource rents encourage fossil fuel dependency suggests that some of these resources should be directed to renewable energy
projects. In conclusion, it is recommended that BRICS-T countries adopt green growth strategies, gradually remove fossil fuel subsidies and
implement environmental regulations such as carbon tax to achieve sustainable development goals.

Keywords: Stirpat model, EKC hypothesis, natural resources, outward foreign direct investment, energy consumption.
JEL Codes: P18, P28, P48

1. INTRODUCTION

Environmental degradation results from economic growth based on human activities has drawn the attention of scientists, organizations,
and environmentalists over the last few decades. In this regard, this problem has become a multidisciplinary study focus that concerns many
issues such as human health, food security, economic development, etc. In the early stages of their economic development, developing
countries such as the BRICS-T, which show features such as growing populations, insufficient human capital development, and substantial
economic instability (Osabuohien-lraborand and Drapkin, 2024), are in a highly energy-dependent production process due to high
industrialization. Energy consumption in BRICS-T countries, where economic growth is rapid, is mostly dependent on environmentally
damaging energy resources such as fossil fuels. For this reason, considering the dependence of BRICS countries, which were responsible for
42% of global energy consumption in 2023, on fossil fuels, it is of great importance to examine their environmental damage (Enerdata, 2024).

Countries need to plan their developments carefully to minimize environmental problems. It is commonly acknowledged that foreign direct
investment contributes positively to economic growth in emerging economies. Thus, foreign direct investment is thought to have a direct or
indirect effect on increasing the environmental degradation of both host and home countries (Anyanwu, 2012; Chorn and Siek, 2017). The
focus has generally been on the environmental impact of inward foreign investment in the host country (Arain et al., 2020; Huang et al.,
2022; Seker et al., 2015; Wang and Zhang, 2022). However, limited study on the relationship between outward foreign direct investment and
environmental quality for the home country existed till recently (Mohanty and Sethi, 2022; Osabuohien-Iraborand and Drapkin, 2024; Yang
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and Zheng, 2021). These studies agree that foreign direct investment reduces environmental pollution in host countries. Parallelly, outward
foreign by encouraging technology transfer, which reduces environmental pollution through knowledge and environmentally friendly
technology spillover, outward foreign direct investment spillover may improve industrialization and energy efficiency in the host countries
(Buckley et al., 2020).

The use of natural resources is an important factor that shapes the energy consumption structures of countries and the environmental
impacts resulting from energy consumption. Although much research has been done to examine the factors associated with environmental
problems, less focus has been placed on understanding how natural resources affect energy consumption. Extracting natural resources
causes environmental deterioration by indiscriminately dumping waste chemicals into the atmosphere, land, and water, as well as increasing
energy consumption even during extraction operations (Balcilar et al., 2023). Countries with high natural resources may develop their
economies based on fossil fuel production and export, which may increase energy consumption at last. This may encourage energy-intensive
production processes while also accelerating environmental degradation. However, if these revenues are channeled to renewable energy
investments, they can support environmental sustainability. In this context, the impacts of natural resource rents on energy consumption
and environmental deterioration may differ depending on the economic structure, policies, and technology utilization of countries.

The main purpose of this research is to analyse the impacts of outward foreign direct investment and natural resource rents on energy
consumption in BRICS-T countries in a holistic framework. Although the environmental impacts of outward foreign direct investment on host
countries have been extensively analyzed in the literature, the environmental consequences of outward foreign direct investment in home
countries have been addressed in a more limited way. The innovative contribution of our research is to examine the simultaneous effects of
these two important factors on energy consumption by considering outward foreign direct investment and natural resource rents together
in the BRICS-T countries. In this context, the study aims to provide important implications for policymakers in line with sustainable
development goals.

2. LITERATURE REVIEW

Over the past several decades, scientists have continued to examine the factors that cause environmental degradation to maintain
environmental quality. In these studies, air pollution indicators (Lohwasser et al., in-press), water pollution indicators (Zhao et al., 2014),
waste and solid waste indicators (Arbulu et al.,, 2017) and energy consumption indicators have been used to represent environmental
degradation. Several empirical research have so far reported varying conclusions about environmental degradation using many parameters,
including economic growth, population, urbanization, trade openness, etc. In this study, the effects of natural resource rents and foreign
direct investments, which have been studied in the literature on environmental degradation but have not been emphasized as much as the
mentioned factors, will be highlighted.

2.1. Outward Foreign Direct Investment and Environmental Degradation Nexus

There is a small but steadily growing body of empirical research on the outward foreign direct investment and environmental deterioration
relationship. However, the majority of the literature recently in publication concentrates on studies specific to a single nation, namely China.
Some of these mentioned researchs are An et al. (2021), Cai et al. (2021), Kamal et al. (2023), Tan et al. (2021), Yi et al. (2018), and However,
the results of the researchs vary. Yi et al. (2018) investigated the impacts of urbanization and outward foreign direct investment on CO2
emissions, covering the data from 1984 to 2016. From a low-carbon regime to a high-carbon regime, the findings demonstrate that outward
foreign direct investment has a greater promotion effect on CO2 emissions. Similarly, Cai et al. (2021) indicate that China's outward foreign
direct investment can increase CO2 emissions due to the threshold effect of population size, economic development level, technology level,
and environmental regulations. Moreover, Kamal et al. (2023) investigated how institutional quality affects the environment of countries
participating in the Belt and Road Initiative (BRI) in connection to China's outward foreign direct investment foreign direct investment with
the system GMM technique. They concluded that environmental quality suffers as a result of outward foreign direct investment of China.
Another striking result of their study is that the interaction effect of China’s foreign direct investment with institutional quality yields negative.
Although the different stages of urbanization exhibit inverted U-shaped characteristics, Tan et al. (2021), demonstrate that interprovincial
outward foreign direct investment has an effect on CO2 emissions with the double threshold effect of urbanization and that outward foreign
direct investment expansion will increase CO2 emissions with urbanization.

Empirical studies of the impacts of outward foreign direct investment on environmental deterioration for a few other nations have also been
published, aside from China's data. Osabuohien-lraborand and Drapkin (2024) asserted that the effect of outward foreign direct investment
on environmental deterioration is negative through the influence of home country institutions. This implies that home country institutions
promote outward foreign direct investment spillover reduce CO2 emissions in emerging countries. Mohanty and Sethi (2022) focused on
how outward foreign direct investment affects the link between energy use and environmental quality in the BRICS nations. The findings
demonstrate that outward foreign direct investment decreases energy consumption and emission expanding the environmentally friendly
and energy-efficient technologies in the host country.

2.2. Natural Resources Rent and Environmental Degradation Nexus

Few empirical studies have investigated the effects of natural resource rents on environmental deterioration using different models. The
findings of these studies show that there are differences in the effects of natural resource rents on environmental deterioration. For example,
Gyamfi et al. (2022) used the stochastic impact by regression on population, affluence, and technology (STIRPAT) model to exemine the
impacts of natural resource rents and disaggregated energy consumption on the environmental quality of the G7 economies. Findings
revealed that total natural resource rent shows a strong positive correlation with pollution, suggesting that G7 member nations'
environmental quality declines as a result of revenue from the extraction and processing of raw materials. Hassan et al. (2019) calculates the
impacts of natural resources and economic growth on Pakistan's ecological footprint. According to their empirical findings, natural resources
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have a positive impact on the ecological footprint that degrades environmental quality. Ulucak and Ozcan (2020) measured the effects of
natural resource rents on environmental degradation using CO2 emissions, ecological footprint, and carbon footprint variables as proxies for
environmental deterioration in OECD. The findings displayed that the extraction of natural resources stimulates CO2 emissions but its
contribution to the ecological and carbon footprints is not statistically significant. Another similar finding indicating the positive relationship
between natural resources rent and environmental degradation is exibited by Kwakwa et al. (2020).

There are also studies in the literature showing the ameliorative impacts of natural resources on environmental deterioration. Voumik et al.
(2023) displayed the relationship between natural resources and environmental deterioration in South Asian countries such as Bangladesh,
Pakistan, India, Nepal, and Sri Lanka from 1972 to 2021 using the STIRPAT model. They found evidence of a negative correlation between
natural resources and CO2 emission indicating the improving effect of natural resources on environmental degradation. Yang and Khan (2021)
investigated same country groups as in the study of Voumik et al. (2023) except for Afghanistan and Bhutan. They reached also similar results
that show the improving effect of natural resources rent on environmental degradation in this e South Asian Association for Regional
Cooperation countries group. Moreover, Baloch et al. (2019) analyzed the effect of natural resources on environmental degradation in BRICS
countries. The findings revealed that the plentifulness of natural resources reduces CO2 emissions in Russia but it increases emissions in
South Africa.

3. DATA, ESTIMATION TECHNIQUE, AND MODEL
3.1. Data

Our research employs annual balanced panel data covering BRICS-T countries from 1993 to 2022. The countries used in this study consist of
Brazil, the Russian Federation, India, China, South Africa, and Turkiye. The World Development Indicator database (WDI, 2024) provided the
data employed in this study. The variables investigated in this study included energy consumption, total population, gross domestic product
per capita, total natural resources rents, and outward foreign direct investment. Table 1 shows the definitions and sources of the variables.

Table 1: Definitions and Sources of the Variables

Variables Definitions Sources
ec Energy use (kg of oil equivalent per capita) WDI
pop Population, total WDI
gdp GDP per capita (constant 2015 USS) WDI
tnrr Total natural resources rents (% of GDP) WDI
ofdi Foreign direct investment, net outflows (% of GDP) WDI

3.2. Theoretical Model

The STIRPAT model serves as the theoretical and analytical framework of reference in our work, but we also take into account the economic
theories that forecast the EKC hypothesis in relation to income. Ehrlich and Holdren (1971) put forward the IPAT (I=PAT) model of population,
affluence, and technology as components that stimulate environmental degradation. In the equation, environmental impact is denoted by |,
population by P, affluence by A, and environmentally damaging technology by T. The IPAT model, which shows a linear and deterministic
structure, can be estimated as a stochastic model called STIRPAT suggested by Dietz and Rosa (1994). The model specification can be given
as the following equation in the panel data form:

lie = aPy AT ey &)

where I, P, A, and T denote the environmental impact, population, affluence, and technology variables, respectively, a is the constant term
and the parameters of 8 indicate the elasticities of the variables on environmental impact, and e denotes the stochastic error term. In the
literature, the affluence (4) in the STIRPAT model is estimated by the gross domestic product per capita. However, many variables such as
the share of the industry sector in gdp, the share of the service sector in gdp, energy intensity, research and development expenditures, and
the number of patents have been used as proxies for technology Poumanyvong and Kaneko (2010), and Usman and Hammar (2021). In this
study, we used natural resource rent, which has empirical application in the literature but has not been emphasized much, as a proxy of
technology (T).

The factors determining a range of environmental impacts have been extensively examined using the STIRPAT model in the literature.
Urbanization, trade openness, foreign direct investment, and similar variables are frequently used as additional factors in explaining their
environmental impact Shahbaz et al. (2016) and Usman and Hammar (2021). Although the environmental impact of inward foreign direct
investment was investigated in detail, the environmental effect of outward foreign direct investment studied in the literature are scarce.
Thus, in this study, we try to explain the correlation between outward foreign direct investment and environmental impact including it to
the STIRPAT model as an additional factor.

By taking the natural logarithm of the equation, we can convert the exponential function of the model into linear form. In line with all this
information, we can show the panel model of energy consumption in equaition 2:
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Inec;, = By + Bylnpop;; + BrIngdp;, + B3ingdpi + B,Intnrr, + Inofdiy, + 6; + uy (2)

where i refers to country dimension (i =1 — 6) and t refers to time dimension (t = 1993 — 2022) in this study. pop stands for total
population and gdp stands for gross domestic product per person. while tnrr denotes natural resources rent which is the proxy of
technology, outward foreign direct investment is represented by fdi in the equation. & dummy variable capture the unobserved-country
specific effect in the panel data, and u denotes idiosyncratic error term.

The STIRPAT model offers the opportunity to include not only population, affluence and technology variables but also other environmental
determinants. In this framework, to test the validity of the EKC hypothesis in BRICS-T countries, the ‘gdp?’ variable, which is the square of
the gross domestic product per capita, is added to the model. According to the EKC hypothesis, there is a nonlinear relationship where
environmental degradation increases in the early periods of economic development, while environmental deterioration diminishes in the
later periods of development. This relationship can be evaluated within the framework of the following mathematical conditions:

if B, > 0 and ;3 < 0, then, an inverted u-shaped relationship between energy consumption and economic development arise.

if B, < 0and S5 > 0, then, a u-shaped relationship between energy consumption and economic development arises.

3.3. Estimation Technique

In this study, the energy consumption of BRICS-T countries is modeled by panel data analysis methods. In the first stage of the analysis
strategy, the descriptive statistics of the variables were examined to gather preliminary information about the central tendency and
distributions among the variables. Afterward, multicollinearity results between independent variables were obtained using a correlation
matrix and variance inflation factors before deciding the panel models used in this study.

The second stage is to decide which panel data model to use. We performed calculations using pooled ols, fixed effect model, and random
effect model in order, taking into account the panel data structure used in our study. The generic static panel model's specifications are as
follows:

Yie = BXie + uy pooled ols
YVie=a+ Xy +uw+vye+uy fixed effect
Y =a+ Xy + vir, where (Vi = w; +v¢) random effect

Y;; represents the explained variable. X;; shows a vector of independent variables presumed to affect the variation on Y;,. While y; catches
the individual-specific unobserved effects, y, captures the time-specific unobserved effects. u;, states the idiosyncratic error term. The
pooled ols model assumes homogeneity across all cross-sectional and time-series units, without considering individual-specific or time-
specific effects. While fixed effect model captures the unobserved individual heterogeneity across cross-sectional units and time units, the
random effects model considers them random components, assuming that unobserved individual-specific and time-specific effects do not
correlate with the independent variables (Tatoglu, 2012). Since the time interval covers a wide range, time-specific effects were not detected
in the model during the model selection process. Hence, the one way error component model was used as in Bangura and Saibu (2024).

In the third stage of the analysis, after the pooled ols, fixed effects, and random effects models adapted to the STIRPAT model were estimated,
several diagnostic tests were applied to identify the model that would work best for this study. F-tests were conducted on fixed effects and
pooled ols to select the appropriateness of these two models. Subsequently, Breusch-Pagan Lagrange multiplier tests were applied to
determine whether pooled ols or random effect models are more appropriate. Lastly, the Hausman test was applied to decide whether the
fixed effect or random effect model is more suitable for the analysis in the model selection process.

The robustness of the chosen model was evaluated in the last stage. To perform post-estimation diagnostic tests, the existence of
autocorrelation, heteroskedasticity, and cross-sectional dependence, all of which potentially skew the efficiency of the chosen model, was
examined. Firstly, we tested the existence of heteroscedasticity with the Wald test, which states that the null hypothesis of the panel is
homoscedastic across units. To identify the autocorrelation, a modified Durbin-Watson test statistic was obtained which was proposed for
the fixed effect model by Bhargava et al. (1982). In the final step of diagnostic checking, the presence of cross-sectional dependency was
tested employing the Breusch-Pagan Lagrange multiplier test of cross-sectional independence. These problems have been identified in the
selected model, and an estimator that eliminates these problems and satisfies the asymptotic requirements arising from the nature of our
data has been found, and both safe and robust results have been obtained.

4. EMPIRICAL RESULTS

4.1. Descriptive Statistics and Multicollinearity Testing

Table 2 indicates the descriptive statistics of the variables employed in this research. The findings state that the energy consumption per
capita has a low variability which is seen in the 0.79 standard deviations with the mean value of 9.79, displaying stable energy consumption
among the countries analyzed. Another striking result is that the population variable has high variability, which is due to countries such as
China and India increasing the dispersion in the data.
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We used the pair-wise correlation matrix and variance inflation factors to capture multicollinearity in the data seen in table 3. The presence
of multicollinearity among the independent variables can be proven if variables have below -0.8 and above 0.8 pair-wise correlations among
them and variance inflation factors exceed 10 (Gujarati and Porter, 2009). Table 3 states the multicollinearity diagnostic results. Pair-wise
correlation are quite low among independent variables other than Ingpd and Inpop. When controlling variance inflation factors of Ingpd and
Inpop in particular, we can observe that they are not correlated. Therefore, there was no reason to exclude the independent variables used
in the model due to the multicollinearity problem.

Table 2: Descriptive Statistics of Variables

Variables Obs Mean Std. dev. Min Max
Inec 174 9.73 0.79 7.95 11.00
Inpop 174 5.44 1.27 3.75 7.25
Ingdp 174 8.45 0.80 6.33 9.51
Intnrr 174 1.01 1.14 -1.94 3.07
Inofdi 174 2.61 0.91 -3.23 3.79

Table 3: Pair-wise Correlation and Variance Inflation Factors Results

Variables Inec Inpop Ingdp Intnrr Inofdi
Inec 1.00
Inpop -0.54 1.00
Ingdp 0.79 -0.61 1.00
Intnrr 0.40 0.11 -0.06 1.00
Inofdi 033 -0.31 0.48 0.13 1.00
VIF values 1.61 1.89 1.05 1.34

4.2. Econometric Model Selection

Initially, three static models were estimated which are fixed effect, random effect, and pooled ols models. Following that, we perform an
array of diagnostic tests to identify the most effective model among the three estimated models.

Table 4 displays the test results used in determining the model. First, the appropriateness of either pooled or fixed panel estimations was
assessed using the F test proposed by Moulton and Randolph (1989) after the estimation results were obtained. The pooled ols model's
validity was tested against the fixed effect model capturing individual country-specific effects. If F-test results state the validity of the pooled
ols model, as mentioned in the literature by Baltagi (2008), omitted variable bias may result from neglecting unobserved heterogeneity.
However, The results confirm that the pooled ols produces a biased estimator by ignoring country heterogeneity. Consequently, it can be
recognized country-specific heterogeneity is valid for our analysis.

Another capturing method of the existence of country or time heterogeneity is the Lagrangian multiplier test proposed by Breusch and Pagan
(1980). This test, which is based on the assumption that the variance of the unit or time effects is zero as the null hypothesis, examines
whether the country effects are distributed in the error term in the presence of heterogeneity. Thus, the pooled ols model can be tested
against the random effects model with it. LM tests asserted the country heterogeneity in the panel model. This leads us to deduce the random
effect model is a better fit for our panel data comparing it to pooled ols.

Table 4: Selection of the Econometric Model

Model comparison Test Statistics Probability
pooled ols versus fixed effect F test for all ui F(5, 163)=610.67 0.0000
pooled ols versus random effect Breusch-Pagan Lagrange Multiplier chi2(1)=1259.44 0.0000
fixed effect versus random effect Hausman chi2(5)=159.49 0.0000

After concluding the panel has country heterogeneity, the Hausman specification test was applied to determine between the fixed effect
model and the random effect model. When the null hypothesis of the Hausman specification test, which is that there is no correlation
between the explanatory variables and the error term, is accepted, it can be concluded that both models produce consistent estimators.
However, under the alternative hypothesis that the independent variables and the error term are correlated, the random effects estimators
give inconsistent results and the fixed effects estimators give consistent results (Tatoglu, 2012). The results show that the fixed effects model
has consistent estimators.
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4.3. Robustness Check of the Determined Model

In light of the strong evidence the fixed effect model has for being appropriate, our next step is to evaluate the fixed effect model's resilience
by using tests for serial correlation, heteroscedasticity, and cross-sectional dependency.

Table 5 shows autocorrelation test, heteroscedasticity test, and cross-sectional dependence test results. Bhargava et al. (1982) proposed
Durbin-Watson test statistics using AR(1) model for the detection of autocorrelation in fixed effect models. The null hypothesis of the test
indicates that the error terms are not autocorrelated. The test statistic is 0.421, which is way below the threshold value of 2, indicating that
there is autocorrelation in the fixed effects model used.

Modified Wald statistic for group-wise heteroscedasticity in the residuals of fixed effect model was carried out (Greene, 2000). According to
the result, there is no group-wise heteroscedasticity hypothesis was rejected. Thus, we concluded fixed effect regression has group-wise
heteroscedasticity.

In the final step of the robustness check of regression results, cross-sectional dependence was examined in the fixed effect model. To
determine whether there were any indications of cross-sectional dependency in our data, we used the Breusch-Pagan LM test of
independence. The main motivation for using this test is that it is suitable for testing cross-sectional dependence in cases where the time
dimension is larger than the cross-sectional dimension (Tatoglu, 2012). The test result suggests that the cross-sectional independent null
hypothesis needs to be rejected. The conclusion is that fixed effect regression produces cross-sectional dependent residuals.

Table 5: Autocorrelation, Heteroscedasticity, and Cross-Sectional Dependence Test Results

Mofied Durbin-Watson Test Wald Test Breusch-Pagan Lagrange Multiplier Test
Statistics 0.421 chi2 (6) =323.70 chi2 (15)=63.997
Probability 0.0000 0.0000

Considering all results given in the table 5, It has became clear that estimators were needed that produced standard errors that would be
robust to all common forms of cross-sectional and time-wise correlation in the model. In addition, it must be an estimator that gives reliable
results in cases where the time dimension exceeds the cross-sectional dimension. Thus, it was decided to use the (Driscoll and Kraay, 1998)
estimator, which produces robust standard errors for all these deviations from the assumptions that undermine efficiency using the fixed
effects model and meets the necessary asymptotic requirements in this study.

4.4, Estimation Results

The results of the estimation of the fixed effect model using Driscoll-Kraay standard errors are shown in table 6. The joint significance of all
the model's coefficients appears to be strongly supported by looking at the probability of F-statistic. In addition, although the impact of
outward foreign direct investment on energy consumption is controversial in the literature, the effects of all other variables are consistent
with a priori expectations of the STIRPAT model for the BRICS-T country group. It is observed that the effect of population, gross domestic
products per person, the share of total natural resources rent in gdp, which are equivalent to population, wealth, and technology variables
in the STIRPAT model, respectively, on energy consumption is statistically significantly positive.

The statistically significant negative coefficient of outward foreign direct investment shows that the spillover effect enhances environmental
quality in BRICS-T countries by adopting energy-efficient technology in the home country. These results are consistent with the study of
Mohanty and Sethi (2022) and Osabuohien-Irabor and Drapkin (2024) concerning the spillover effect of outward foreign direct investment
on home countries.

The constant term, which has no definition of the theoretical effect on energy consumption in the model, turned out to be negative and
statistically insignificant. The other coefficients represent elasticities due to the stochastic nature of the STIRPAT model. A 1% increase in the
population creates an average increase of 0.44% in energy consumption in BRICS-T countries at a 1% level of significance. The elasticity of
gross domestic product per person on energy consumption is 1.20 at a 1% level of significance. Even if the effects of the share of total natural
resources rent in GDP and outward foreign direct investment are quite low on energy consumption of which the elasticities are 0.052 and -
0.070, respectively, statistically significant at 1%.

There are two criteria for testing the EKC hypothesis. The first criterion is the presence of an inverted u relationship and the second is whether
the turning point is within the defined data range. When we evaluate the first criterion, in the early stages of economic growth, as can be
seen from the statistically significant positive coefficient (1.201), gross domestic product per capita has a feature that increases
environmental degradation. The square of the gross domestic product per capita variable, with its statistically significant negative coefficient
(-0.035), shows that it has a decreasing effect on environmental degradation in the second stage of economic development. These findings

prove that the first criterion was valid for BRICS-T countries. However, the 29,689,491.51$ turning point calculated using the exp (—2%3
4
formula is outside the data set range, indicating that the BRICS-T countries have not yet reached the stage of environmental degradation-
reducing stage of economic development and the EKC hypothesis is not supported for this country group. The result also shows that energy-
saving technologies stimulated by economic development are quite low in this group of countries. Ultimately, an inverted-u-shaped
relationship between and gross domestic product has been revealed according to the results but the turning point proved that the EKC

hypothesis was not valid, similar to the findings in the study of Maneejuk et al. (2020).
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Table 6: Driscoll-Kraay Estimation Results

Variables DK-Estimators
Constant -0.149
(0.536)
Inpop 0.437***
(0.112)
Ingdp 1.201%**
(0.150)
Ingpd? -0.0349***
(0.00820)
Intnrr 0.0518***
(0.00928)
Inofdi -0.0704***
(0.0104)
Country Dummies Yes
Year Dummies No
Number of Observation 174
Number of Groups 6
F(5, 28) 4474.39
Prop>F 0.0000
Within R2 0.9397

Note: The numbers in the parentheses state the standard errors of coefficients.
*** indicate 1% level of significance.

5. CONCLUSIONS

Today, countries aim to continue their economic development with pro-environmental policies and technologies. Countries' effective use of
their natural resources and their domestic, and foreign direct investments should be considered as an advantage for their economic
development in the circumstances. Therefore, it is important to investigate the environmental impacts of natural resource utilization and
investments of the so-called developing BRICS-T countries. Considering the demographic characteristics, economic structures, and
geographical features of these countries, they have a very high ranking in natural resource utilization in the world. In line with practices
followed by many other countries, these nations develop policies and technologies aimed at fostering growth through pro-environmental
strategies. In this context, it is very important to investigate how successful the BRICS-T countries have been in implementing their pro-
environmental policies in recent years. For this purpose, this study focuses on the effects of natural resource rents and foreign direct
investments on energy consumption and conducts panel data analysis through the STIRPAT theoretical model. The findings indicate the
existence of unit heterogeneity in BRICS-T countries. After the diagnostic tests, fixed effects estimators with Driscoll-Kraay standard errors
were obtained which are appropriate for our data.

The findings suggest that outward foreign direct investment may have a reducing effect on energy consumption in BRICS-T countries that
are home countries. This suggests that outward foreign direct investment may encourage more efficient production processes through capital
and technology transfer or increase compliance with environmental regulations. On the other hand, natural resource rents are reached to
have an increasing impact on energy consumption. This result supports the argument that in resource-dependent economies, income from
natural resources may encourage energy-intensive production processes and increase dependence on fossil fuel use. This finding emphasizes
the need for policymakers to direct natural resource revenues to more efficient and environmentally friendly projects in terms of
environmental sustainability.

The study also investigated the EKC hypothesis to assess the nonlinear relationship between energy consumption and economic develpment.
From our findings, we can infer that the economic growth in the BRICS-T countries has not yet reached a level that reduces energy
consumption. Although the analyses point to a statistically significant inverted n-shaped curve in the BRICS-T country group that can confirm
the EKC hypothesis, the fact that the turning point occurs at a very high-income level reveals that economic growth has not been achieved
by using pro-environmental technologies. This finding indicates that energy consumption in BRICS countries will not decrease nonlinearly
with economic growth and this process should be supported by policy interventions.

In this context, policy interventions are necessary to ensure environmental sustainability in BRICS-T countries. To reduce energy
consumption, only clean production technology-induced economic growth should be adopted. In this direction, green R&D investments
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should be supported and environmental taxation mechanisms should be established. Moreover, renewable energy investments should be
increased and stricter environmental regulations should be introduced for environmentally damaging production processes in energy-
intensive sectors to ensure that the turning point occurs at lower income levels. Outward foreign direct investment can be considered an
opportunity to improve the energy efficiency of BRICS-T countries. Outward foreign direct investment should increase technology transfer
policies to carry back environmentally friendly technologies and innovations from host countries (BRICS-T countries). In this context, firms
investing abroad should be encouraged to import environmentally friendly technologies and the reverse spillover effect should be supported.
In terms of natural resource rents, a portion of these revenues should be channeled to renewable energy projects and low-carbon
infrastructure to reduce dependence on fossil fuels. Gradually removing fossil fuel subsidies, transferring natural resource revenues to ‘green
investment funds’, and incentivizing energy efficiency projects in energy-intensive sectors are important steps to prevent environmental
degradation.
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ABSTRACT

Purpose- Monte Carlo Models are widely utilised by scientific research in a variety. Two research models are argued and designed regarding
the Quasi and Pseudo Monte Carlo models in this paper.

Methodology- The main research questions are formed here as “Which Monte Carlo model can give more effective results to USA Airline
investors?”. There is a utilisation problem of Monte Carlo Models by investors. The research also will help to fill this gap. On the other hand,
Sobol and Halton sequences are utilized to develop Quasi Monte Carlo Model.

Findings- Quasi-Monte Carlo Models are given more real results than Pseudo Monte Carlo Models, especially in high number (5000)
iterations. The results are specifically important for investors. The main disadvantage of the research is a random timespan that is out of a
crisis or special event.

Conclusion- According to research results of bias (the approximation to reality), the Quasi-Monte Carlo Model gives more efficient results
than the Pseudo Monte Carlo Model regarding accuracy and sensitivity. Investors in the American Air Carriers financial market should be
aware of this important reality.

Keywords: Monte Carlo models, American Airlines, stock prices
JEL Codes: B26, 018, R11

1. INTRODUCTION

It is an undeniable and clear reality that investors should have some special mental, sentimental and emotional abilities to complete their
strategic survival and evolution in complex financial markets and environments. In light of the arguments of the Efficient Market Hypothesis,
it can be stated clearly that investors should have different information structures and tools to forecast the current situation of markets.
Technical analysis, financial statement analysis, and econometric analysis are important financial tools for analysing different market levels
regarding the amount of correct, deep and comprehensive information and knowledge.

This paper aims to measure the impact forecasting power of the different Monte Carlo models with different numerical sequences such as
Halton, Sobol and Random sequences or numbers. The main causes of the selection of the financial market of USA airlines are counted as i)
Vulnerability of this financial market to systematic or idiosyncratic financial, managerial and operational shocks, ii) The impacts of the oil
prices, forex rates and other variables easily can be observed on the return structure of American air carriers financial prices although there
are strict and sound hedging policies. Besides these, aviation is under great change, which can be named as an evolution with the impacts of
the political, technological and economic variables. For example, a security problem like the 9/11 attacks can change a lot of the market
variables in aviation or redefine the market structure as a whole including financial managerial and corporate structures. On the other side,
a Monte Carlo simulation can present a lot of new information, if a correct structure designs it. In this context, it is expected to be hard to
forecast or model a simulation considering the hard structure of American Air carriers' financial markets. However, benefits from Quasi and
Pseudo Monte Carlo Simulations that are reasoned from Halton, Sobol and Random sequences, these problems are to be solved in this
analysis. Also, the paper aims to complete a research gap on the efficiency of the different Monte Carlo Models in the forecasting of financial
prices of USA Aircarriers by investors.

2. LITERATURE REVIEW

Monte Carlo analysis is a powerful tool in many fields of mathematics, physics and engineering. It is known that the algorithms based on this
method give statistical estimates for any linear function of the solution by performing random sampling of a certain random variable whose
mathematical expectation is the desired function (Atanassov and Dimov, 2008: 1477). In designing a Monte Carlo analysis, the scenarios or
cases are very important. For example, Glasserman et al. (2001) show the importance of scenario creation in constructing a Monte Carlo VAR
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analysis. The logic of a Monte Carlo method forms with different types, Bonate (2001:16) argues that the sampling distribution of the model
parameters (inputs) must be defined a priori, for example, a normal distribution with mean p and variance o2 Monte Carlo simulation
repeatedly simulates the model, each time drawing a different random set of values (inputs) from the sampling distribution of the model
parameters, the result of which is a set of possible outcomes (outputs) and underlines the critical importance of Random Number generation.
At the same time, Random Number Generation is called as Pseudo-random Generators. Nonetheless, Ferson (1996: 990) underlines the
problems of the Monte Carlo methods underlying 4 important emphases; i) Like most methods based on probability theory, Monte Carlo
methods are data-intensive. Consequently, they usually cannot produce results unless a considerable body of empirical information has been
collected, or unless the analyst is willing to make several assumptions in the place of such empirical information. ii) Although appropriate for
handling variability and stochasticity, Monte Carlo methods cannot be used to propagate partial ignorance under any frequentist
interpretation of probability. iii) Monte Carlo methods cannot be used to conclude that exceedance risks are no larger than a particular level.
iv) Finally, Monte Carlo methods cannot be used to effect deconvolutions to solve back calculation problems such as often arise in
remediation planning. There are different methodologies for the creation of Monte Carlo Models such as the Method of Maximum Likelihood,
the Method of Moments and Nonlinear Optimisation (Raychaudhuri, 2008).

According to Chen and Hong (2007), the utilization of Monte Carlo Methods in financial management is formed by three steps as such i)
generating sample paths, evaluating the payoff along each part, and calculating an average to obtain estimation. Financial decision analysis,
financial risk assessment, financial risk management, financial portfolio management and optimisation, and financial strategic planning can
be realised with Monte Carlo Methods. In classical evaluation criteria, a Monte Carlo method can be described regarding two dimensions
such as data conformity, congruence of the analytical model and validation of the Mathematical model (Nawrocki, 2001: 93).

Halton sequences and Sobol sequences are assumed to distribute randomness (random walk) in space in an order, so a wide utilization
example in probability science (Berblinger and Schlier, 1991; Halton, 1992; Sanag ve Kargl, 2005). Also, in a Monte Carlo simulation context,
the utilization of different sequences such as Faure, Halton and Vander Corput means the derandomization of the accuracy of the estimate
(Weeraisnghe et al, 2016). In parallel with them, In essence, they are the production sequences with the utilisation of base numbers. Halton
sequences are low discrepancy sequences, so reaching the numbers is relatively easy with practical computer algorithms (Dong and Lemieux,
2022; Drukker and Gates, 2006; Faure and Lemieux, 2007). On the other side, there are different ways to create a Halton sequence as in
the randomized version of Wang and Hickernell (2000). Especially in financial calculations, Halton sequences give successful results (Faure
and Lemieux, 2015). Train (1999) finds that the impacts of Halton sequences can change depending on the sampling largeness.

Sobol sequences are also low discrepancy sequences in the quasi-Monte Carlo approach (Faure and Lemieux, 2016). Like Halton sequences,
Sobol sequences are products of development in computer science (Renardy et al., 2021). According to Gomez-Perez et al. (2013) and
Kucherenko (2008), Sobol sequences, which are subjected to a quasi-Monte Carlo approach with a deterministic point set and especially,
utilize financial calculations such as calculating and pricing financial derivatives ( Harase, 2019) and insurance (Kreinin and Kucherenko, 2021)
to increase sensitivity. Dimov et al. (2023) utilize the Sobol sequences for the calculation of air pollution depending on their high sensitivity.
The utilization of sequences as such Sobol sequences in the Monte Carlo approach increases the impact of accuracy (Owen, 2020; Atanassov
and lvanovska, 2022)

3. THE DATA AND METHODOLOGY

Research data (the stock prices) is taken from investing.com for 10 big airlines in the USA. January, February, March and April months of
2018 are selected randomly. The research steps can be argued as follows. i) Three Monte Carlo algorithms are set for this database under
the names of Quasi and pseudo-Monte Carlo Methods benefiting from standard deviation and mean values of the monthly database on
Excel program, and ii) Quasi-Monte Carlo Algorithms are utilised with the Sobol and Halton sequences, one dimension (Matlab package
program is used in the production of this sequences.) for 500, 1000 and 5000 iterations. At the end of the analysis, bias will be calculated for
each month. Therefore, the approximation of different Monte Carlo Methods to the reality will be analysed for investors.

4. FINDINGS AND DISCUSSION

The findings can be tabled for different Monte Carlo Methods for ten airline companies’ prices. In the first three tables, there are the mean,
variance and standard deviation results of Pseudo Monte Carlo results for 500, 1000 and 5000 iterations of ten USA Airline Companies. The
last column belongs to differences between the Monte Carlo Model Mean and an average of the stock price monthly.

Table 1: Pseudo Monte Carlo Results for 500 Iterations

Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY

AAL-500 54.8740324 6.650322255 2.578821873 0.028824747
ALGT-500 159.7196129 45.77666675 6.765845605 0.075625149
ALK-500 69.82080436 16.14344816 4.017891009 0.044909923
DAL-500 57.1797921 4.258142425 2.063526696 0.023065042
HA-500 38.09339707 1.033803659 1.016761358 0.011364837
JBLU-500 21.73389512 0.642871364 0.801792594 0.008962026
LUV-500 63.58447414 4.465931017 2.113274951 0.023621103
SAVE-500 43.889216 4.295110236 2.072464773 0.023164948
SKW-500 53.4909031 4.376205703 2.091938265 0.023382612
UAL-500 71.61429502 21.1623284 4.60025308 0.051419268
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FEBRUARY

AAL-500 51.81809696 3.47969146 1.865393111 0.020850407
ALGT-500 164.7366502 14.31969848 3.784137746 0.042297149
ALK-500 69.82080436 16.14344816 4.017891009 -4.971856994
DAL-500 57.1797921 4.258142425 2.063526696 -4.112949995
HA-500 37.35215849 0.968389439 0.984067802 0.010999405
JBLU-500 20.47668083 0.335790662 0.57947447 0.006477068
LUV-500 63.58447414 4.465931017 2.113274951 -5.78394782
SAVE-500 39.79816666 0.602414861 0.77615389 0.00867545
SKW-500 55.36623269 2.586940469 1.608396863 0.017977835
UAL-500 65.95102463 3.04408042 1.744729326 0.019501689
MARCH

AAL-500 53.7842609 3.209583114 1.791530941 0.020024813
ALGT-500 171.4397415 24.65159379 4.965037139 0.055496637
ALK-500 64.1983768 3.420006017 1.849325828 0.020670815
DAL-500 55.00893212 1.447706886 1.203206917 0.013448829
HA-500 36.50959769 1.120330339 1.058456583 0.011830884
JBLU-500 21.73389512 0.642871364 0.801792594 -0.250561783
AAL-500 58.51887882 2.142100609 1.463591681 0.016359277
ALGT-500 41.88610119 6.79514272 2.606749455 0.029136907
ALK-500 56.94364682 4.241471301 2.059483261 0.023019847
DAL-500 69.30518151 2.777441299 1.66656572 0.018628016
HA-500 53.7842609 3.209583114 1.791530941 0.020024813
APRIL

AAL-500 47.1460019 8.001234311 2.828645314 0.031617145
ALGT-500 157.3881516 157.8223112 12.56273502 0.140419804
ALK-500 63.27923487 9.568135026 3.093240215 0.034574651
DAL-500 53.58413775 1.256430626 1.120906163 0.012528914
HA-500 39.7659273 1.806945694 1.344226802 0.015025077
JBLU-500 19.68593687 0.164927934 0.406113204 0.004539325
AAL-500 54.66513931 1.063582624 1.031301423 0.011527358
ALGT-500 36.95846713 1.344677381 1.159602251 0.012961439
ALK-500 55.12646642 2.150342513 1.466404621 0.016390718
DAL-500 68.35686819 3.137437454 1.771281303 0.019798473

Table 2: Pseudo Monte Carlo Results for 1000 Iterations

Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY

AAL-1000 54.84130568 6.868243257 2.620733343 0.061551466
ALGT-1000 159.6337505 47.27669889 6.875805327 0.161487584
ALK-1000 69.76981504 16.67244454 4.083190485 0.095899249
DAL-1000 57.15360477 4.397675312 2.097063497 0.049252371
HA-1000 38.08049379 1.067679841 1.033285944 0.024268117
JBLU-1000 21.72371991 0.663937286 0.814823469 0.019137231
LUV-1000 63.55765547 4.612272822 2.14762027 0.050439766
SAVE-1000 43.86291525 4.435854502 2.106146838 0.049465706
SKW-1000 53.46435521 4.519607345 2.125936816 0.0499305
UAL-1000 71.55591519 21.85578589 4.675017208 0.1097991
FEBRUARY

AAL-1000 51.79442406 3.593715686 1.895709811 0.044523308
ALGT-1000 164.6886274 14.78893334 3.845638223 0.090320013
ALK-1000 69.76981504 16.67244454 4.083190485 -4.920867668
DAL-1000 57.15360477 4.397675312 2.097063497 -4.086762666
HA-1000 37.33967011 1.000122096 1.000061046 0.023487786
JBLU-1000 20.46932697 0.346794014 0.588892192 0.013830929
LUV-1000 63.55765547 4.612272822 2.14762027 -5.757129157
SAVE-1000 39.78831682 0.622155085 0.788768081 0.018525285
SKW-1000 55.34582122 2.671710595 1.634536814 0.038389307
UAL-1000 65.92888302 3.143830332 1.773084976 0.041643298
MARCH

AAL-1000 53.76152535 3.314756299 1.82064722 0.042760361
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ALGT-1000 171.3767323 25.45938924 5.045729802 0.118505786
ALK-1000 64.17490781 3.532074441 1.879381399 0.044139813
DAL-1000 54.99366274 1.495146051 1.222761649 0.02871821
HA-1000 36.49616527 1.15704187 1.075658807 0.025263301
JBLU-1000 21.72371991 0.663937286 0.814823469 -0.240386579
LUV-1000 58.50030501 2.212294006 1.487378232 0.034933089
SAVE-1000 41.85302005 7.017809269 2.649114809 0.062218043
SKW-1000 56.9175108 4.3804579 2.092954347 0.049155862
UAL-1000 69.28403184 2.86845385 1.693651041 0.039777684
APRIL
AAL-1000 47.11010478 8.263422658 2.874616958 0.067514266
ALGT-1000 157.2287234 162.9939097 12.76690682 0.299848067
ALK-1000 63.23997989 9.88166834 3.143512103 0.073829632
DAL-1000 53.56991282 1.297601958 1.139123329 0.026753851
HA-1000 39.7488683 1.866156572 1.366073414 0.032084081
JBLU-1000 19.68078306 0.170332373 0.412713428 0.009693133
LUV-1000 54.65205151 1.098434618 1.048062316 0.02461516
SAVE-1000 36.94375112 1.388740425 1.178448312 0.027677452
SKW-1000 55.10785691 2.220805985 1.490236889 0.035000228
UAL-1000 68.33438962 3.240246534 1.80006848 0.042277042

Table 3: Pseudo Monte Carlo Results for 5000 Iterations
Monte Carlo Model | Mean Variance | standard Deviation | Difference by mean
JANUARY
AAL-5000 54.97571238 6.851992089 2.617631007 0.072855234
ALGT-5000 159.9863825 47.164836 6.867665979 0.191144364
ALK-5000 69.97922519 16.63299534 4.078356941 0.1135109
DAL-5000 57.26115459 4.387269833 2.094581064 0.058297443
HA-5000 38.1334868 1.06515357 1.032062774 0.028724895
JBLU-5000 21.76550888 0.662366323 0.813858909 0.022651734
LUV-5000 63.66779814 4.601359578 2.145077989 0.059702899
SAVE-5000 43.97093091 4.425358686 2.103653652 0.058549956
SKW-5000 53.57338582 4.508913359 2.123420203 0.059100109
UAL-5000 71.79567771 21.80407223 4.669483079 0.129963423
FEBRUARY
AAL-5000 51.89164727 3.585212482 1.893465733 0.052699899
ALGT-5000 164.8858544 14.75394078 3.841085885 0.106907051
ALK-5000 69.97922519 16.63299534 4.078356941 5.130277817
DAL-5000 57.26115459 4.387269833 2.094581064 4194312481
HA-5000 37.39095915 0.997755676 0.998877207 0.027801257
JBLU-5000 20.49952884 0.345973454 0.588195081 0.016370944
LUV-5000 63.66779814 4.601359578 2.145077989 5.867271821
SAVE-5000 39.82876951 0.620682984 0.787834364 0.021927406
SKW-5000 55.42964993 2.665388976 1.632601904 0.045439405
UAL-5000 66.0198173 3.136391616 1.770986057 0.049290983
MARCH
AAL-5000 53.85489891 3.306913149 1.818491999 0.050613192
ALGT-5000 171.6355072 25.39914897 5.039756837 0.14026907
ALK-5000 64.2712936 3.523717088 1.87715665 0.052245976
DAL-5000 55.05637319 1.491608339 1.221314185 0.033992236
HA-5000 36.55133141 1.154304157 1.074385479 0.029902842
JBLU-5000 21.76550888 0.662366323 0.813858909 0.282175544
LUV-5000 58.57658656 2.207059427 1.485617524 0.041348461
SAVE-5000 41.98888232 7.001204209 2.645978875 0.073644227
SKW-5000 57.02484988 4.37009316 2.090476778 0.05818321
UAL-5000 69.37089228 2.861666711 1.691646154 0.047082754
APRIL
AAL-5000 47.25753213 8.243870312 2.871214083 0.079913087
ALGT-5000 157.8834858 162.6082446 12.75179378 0.354914395
ALK-5000 63.40119778 9.858287012 3.139790919 0.087388254
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DAL-5000 53.62833379 1.294531661 1.137774873 0.031667128
HA-5000 39.81892862 1.861741 1.364456302 0.03797624

JBLU-5000 19.70194944 0.169929345 0.412224871 0.011473252
LUV-5000 54.70580234 1.095835577 1.046821655 0.029135671
SAVE-5000 37.00418892 1.385454482 1.177053305 0.032760345
SKW-5000 55.18428507 2.215551266 1.488472796 0.04142793

UAL-5000 68.42670778 3.232579684 1.79793762 0.050041112

The Quasi-Monte Carlo method is utilized with Sobol numbers in place of random numbers. The results in the following three tables are

taken. The last column belongs to differences between the Monte Carlo model mean and real-world means.

Tablo 4: Quasi-Monte Carlo Results for 500 Iterations with a Sobol Sequence

Monte Carlo Model | Mean Variance Standard Deviation Difference by mean
JANUARY

AAL-500 54.88328482 6.484583738 2.546484584 -0.019572319
ALGT-500 159.7438878 44.63582627 6.681004885 -0.051350303
ALK-500 69.83521996 15.74112312 3.967508427 -0.030494329
DAL-500 57.18719573 4.152021521 2.037650981 -0.015661416
HA-500 38.09704506 1.008039331 1.004011619 -0.007716848
JBLU-500 21.73677183 0.626849803 0.791738469 -0.006085314
LUV-500 63.59205625 4.354631632 2.086775415 -0.016038987
SAVE-500 43.8966517 4.188068025 2.046476979 -0.015729253
SKW-500 53.49840866 4.26714244 2.065706281 -0.015877049
UAL-500 71.63080004 20.63492344 4.542567935 -0.034914245
FEBRUARY

AAL-500 51.82478971 3.392971016 1.842001904 0.014157654
ALGT-500 164.7502271 13.96282471 3.736686327 0.028720227
ALK-500 64.84049049 1.210647376 1.100294222 0.008456878
DAL-500 53.0567607 1.720440232 1.311655531 0.010081404
HA-500 37.35568918 0.944255356 0.971728026 0.007468716
JBLU-500 20.47875989 0.327422128 0.572208116 0.004398
LUV-500 57.79188994 1.262584623 1.123647909 0.008636375
SAVE-500 39.80095138 0.587401552 0.766421263 0.005890725
SKW-500 55.37200338 2.522469055 1.588228276 0.012207146
UAL-500 65.95728446 2.968216221 1.72285119 0.01324186
MARCH

AAL-500 53.79068865 3.129594277 1.769065934 0.013597067
ALGT-500 171.4575553 24.0372297 4.902777763 0.037682823
ALK-500 64.20501191 3.334773046 1.826136097 0.014035709
DAL-500 51.06868098 2726.321266 52.21418644 3.953699969
HA-500 36.51339527 1.092409604 1.045184005 0.0080333
JBLU-500 21.47738362 0.599223638 0.774095367 0.005949709
AAL-500 58.52412997 2.08871544 1.445238887 0.011108128
ALGT-500 41.89545382 6.625795005 2.574061966 0.019784279
ALK-500 56.95103594 4.135765873 2.033658249 0.015630728
DAL-500 69.3111609 2.708222248 1.645667721 0.012648627
HA-500 53.79068865 3.129594277 1.769065934 0.014035709
APRIL

AAL-500 47.15615066 7.80182853 2.793175349 0.021468387
ALGT-500 157.4332248 153.8890829 12.40520386 0.095346582
ALK-500 63.29033296 9.329679138 3.054452347 0.023476566
DAL-500 53.5881594 1.225118016 1.106850494 0.008507269
HA-500 39.77075019 1.761913215 1.32737079 0.010202192
JBLU-500 19.68739394 0.160817621 0.401020724 0.003082251
AAL-500 54.66883946 1.037076148 1.018369358 0.007827202
ALGT-500 36.96262761 1.311165496 1.14506135 0.008800959
ALK-500 55.13172767 2.09675194 1.448016554 0.011129477
DAL-500 68.36322329 3.059246622 1.749070216 0.01344338

Tablo 5: Quasi-Monte Carlo Results for 1000 Iterations with a Sobol Sequence

I Monte Carlo Model

Mean

Variance

Standard Deviation

Difference by mean
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AAL-1000 54.8922211 6.564066759 2.562043473 0.010636041
ALGT-1000 159.7673332 45.18293777 6.721825479 0.027904917
ALK-1000 69.84914298 15.93406565 3.991749698 0.016571309
DAL-1000 57.19434637 4.202913795 2.050100923 0.008510768
HA-1000 38.10056839 1.020395099 1.010146078 0.00419351
JBLU-1000 21.73955025 0.634533243 0.79657595 0.003306897
LUV-1000 63.59937929 4.408007344 2.099525504 0.008715949
SAVE-1000 43.90383332 4.239402129 2.058980847 0.008547632
SKW-1000 53.50565777 4.319445778 2.07832764 0.008627948
UAL-1000 71.64674109 20.8878504 4.57032279 0.018973191
FEBRUARY
AAL-1000 51.82478971 3.392971016 1.842001904 0.014157654
ALGT-1000 164.7502271 13.96282471 3.736686327 0.028720227
ALK-1000 64.84049049 1.210647376 1.100294222 0.008456878
DAL-1000 53.0567607 1.720440232 1.311655531 0.010081404
HA-1000 37.35568918 0.944255356 0.971728026 0.007468716
JBLU-1000 20.47875989 0.327422128 0.572208116 0.004398
LUV-1000 57.79188994 1.262584623 1.123647909 0.008636375
SAVE-1000 39.80095138 0.587401552 0.766421263 0.005890725
SKW-1000 55.37200338 2.522469055 1.588228276 0.012207146
UAL-1000 65.95728446 2.968216221 1.72285119 0.01324186
MARCH
AAL-1000 53.79689676 3.167954427 1.779874835 0.007388954
ALGT-1000 171.4747604 24.3318596 4.932733481 0.020477699
ALK-1000 64.20501191 3.334773046 1.826136097 0.007627322
DAL-1000 51.06868098 2726.321266 52.21418644 3.770466792
HA-1000 36.51339527 1.092409604 1.045184005 0.004365477
JBLU-1000 21.47738362 0.599223638 0.774095367 0.003233206
LUV-1000 58.52412997 2.08871544 1.445238887 0.006036408
SAVE-1000 41.89545382 6.625795005 2.574061966 0.010751225
SKW-1000 56.95103594 4.135765873 2.033658249 0.008494091
UAL-1000 69.3111609 2.708222248 1.645667721 0.00687355
APRIL
AAL-1000 47.16595264 7.89745732 2.810241506 0.011666408
ALGT-1000 157.4767579 155.7753365 12.48099902 0.051813491
ALK-1000 63.30105183 9.444035141 3.073114892 0.012757698
DAL-1000 53.59204362 1.240134567 1.113613293 0.004623043
HA-1000 39.77540828 1.783509387 1.335480957 0.005544102
JBLU-1000 19.68880123 0.162788799 0.403470939 0.001674965
LUV-1000 54.67241319 1.049787827 1.024591542 0.004253479
SAVE-1000 36.96664593 1.32723675 1.152057616 0.00478264
SKW-1000 55.13680913 2.122452307 1.45686386 0.00604801
UAL-1000 68.36936123 3.096744505 1.759756945 0.007305437
Tablo 6: Quasi-Monte Carlo Results for 5000 Iterations with a Sobol Sequence
Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY
AAL-5000 54.89887797 6.645045198 2.577798518 0.003979175
ALGT-5000 159.7847983 45.74034279 6.76316071 0.010439839
ALK-5000 69.8595146 16.13063827 4.016296586 0.006199689
DAL-5000 57.19967308 4.254763572 2.062707825 0.003184064
HA-5000 38.10319302 1.032983332 1.016357876 0.001568884
JBLU-5000 21.74161996 0.642361243 0.801474418 0.001237182
LUV-5000 63.60483441 4.462387284 2.112436338 0.003260827
SAVE-5000 43.9091831 4.291702049 2.071642355 0.003197856
SKW-5000 53.51105781 4.372733166 2.091108119 0.003227904
UAL-5000 71.658616 21.14553601 4.598427558 0.007098285
FEBRUARY
AAL-5000 51.83606903 3.476930311 1.864652866 0.00287834
ALGT-5000 164.7731084 14.30833574 3.782636084 0.005839002
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ALK-5000 64.84722803 1.240604926 1.113824459 0.001719336
DAL-5000 53.06479249 1.763012641 1.327784863 0.002049613
HA-5000 37.36163946 0.967621018 0.983677294 0.001518437
JBLU-5000 20.48226375 0.335524211 0.579244517 0.000894141
LUV-5000 57.79877049 1.293827364 1.137465324 0.001755829
SAVE-5000 39.80564448 0.601936843 0.775845889 0.001197621
SKW-5000 55.38172874 2.584887721 1.607758602 0.002481789
UAL-5000 65.96783416 3.041664931 1.744036964 0.002692153
MARCH

AAL-5000 53.80152135 3.207036298 1.790820007 0.002764369
ALGT-5000 171.4875769 24.63203266 4.96306686 0.007661154
ALK-5000 64.21619407 3.417292228 1.848591958 0.002853548
DAL-5000 53.59493709 1.255433644 1.120461353 1.427443867
HA-5000 36.51979535 1.119441353 1.058036555 0.00163322
JBLU-5000 21.48212372 0.614051467 0.783614361 0.001209613
LUV-5000 58.53297974 2.140400844 1.463010883 0.002258352
SAVE-5000 41.91121583 6.789750747 2.605715017 0.004022268
SKW-5000 56.96348884 4.238105677 2.058665994 0.003177825
UAL-5000 69.32123798 2.775237389 1.665904376 0.002571545
APRIL

AAL-5000 47.17325439 7.9948853 2.82752282 0.004364658
ALGT-5000 157.5091869 157.6970786 12.55774974 0.019384559
ALK-5000 63.30903659 9.560542674 3.092012722 0.004772933
DAL-5000 53.59493709 1.255433644 1.120461353 0.001729581
HA-5000 39.77887821 1.805511876 1.343693371 0.00207417
JBLU-5000 19.68984955 0.164797064 0.405952046 0.000626641
LUV-5000 54.67507535 1.062738667 1.03089217 0.001591319
SAVE-5000 36.96963928 1.343610374 1.159142085 0.00178929
SKW-5000 55.14059445 2.148636208 1.465822707 0.002262693
UAL-5000 68.37393354 3.134947885 1.770578404 0.002733124

The Quasi-Monte Carlo method is utilized with Halton numbers in place of random numbers. The results in the following three tables are
taken. The last column gives the numerical differences between the Monte Carlo model mean and the real-world means of ten airline

companies.

Tablo 7: Quasi-Monte Carlo Results for 500 Iterations with a Halton Sequence

Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY

AAL-500 54.88328482 6.484583738 2.546484584 0.019572319
ALGT-500 159.7438878 44.63582627 6.681004885 0.051350303
ALK-500 69.83521996 15.74112312 3.967508427 0.030494329
DAL-500 57.18719573 4.152021521 2.037650981 0.015661416
HA-500 38.09704506 1.008039331 1.004011619 0.007716848
JBLU-500 21.73677183 0.626849803 0.791738469 0.006085314
LUV-500 63.59205625 4.354631632 2.086775415 0.016038987
SAVE-500 43.8966517 4.188068025 2.046476979 0.015729253
SKW-500 53.49840866 4.26714244 2.065706281 0.015877049
UAL-500 71.63080004 20.63492344 4.542567935 0.034914245
FEBRUARY

AAL-500 51.82478971 3.392971016 1.842001904 0.014157654
ALGT-500 164.7502271 13.96282471 3.736686327 0.028720227
ALK-500 64.84049049 1.210647376 1.100294222 0.008456878
DAL-500 53.0567607 1.720440232 1.311655531 0.010081404
HA-500 37.35568918 0.944255356 0.971728026 0.007468716
JBLU-500 20.47875989 0.327422128 0.572208116 0.004398
LUV-500 57.79188994 1.262584623 1.123647909 0.008636375
SAVE-500 39.80095138 0.587401552 0.766421263 0.005890725
SKW-500 55.37200338 2.522469055 1.588228276 0.012207146
UAL-500 65.95728446 2.968216221 1.72285119 0.01324186
MARCH

AAL-500 53.79068865 3.129594277 1.769065934 0.013597067
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ALGT-500 171.4575553 24.03722979 4.902777763 0.037682823
ALK-500 64.20501191 3.334773046 1.826136097 0.014035709
DAL-500 55.01324905 1.411627312 1.188119233 0.009131902
HA-500 36.51339527 1.092409604 1.045184005 0.0080333
JBLU-500 21.47738362 0.599223638 0.774095367 0.005949709
AAL-500 58.52412997 2.08871544 1.445238887 0.011108128
ALGT-500 41.89545382 6.625795005 2.574061966 0.019784279
ALK-500 56.95103594 4.135765873 2.033658249 0.015630728
DAL-500 69.3111609 2.708222248 1.645667721 0.012648627
HA-500 53.79068865 3.129594277 1.769065934 0.013597067
APRIL

AAL-500 47.15615066 7.80182853 2.793175349 0.021468387
ALGT-500 157.4332248 153.8890829 12.40520386 0.095346582
ALK-500 63.29033296 9.329679138 3.054452347 0.023476566
DAL-500 53.5881594 1.225118016 1.106850494 0.008507269
HA-500 39.77075019 1.761913215 1.32737079 0.010202192
JBLU-500 19.68739394 0.160817621 0.401020724 0.003082251
AAL-500 54.66883946 1.037076148 1.018369358 0.007827202
ALGT-500 36.96262761 1.311165496 1.14506135 0.008800959
ALK-500 55.13172767 2.09675194 1.448016554 0.011129477
DAL-500 68.36322329 3.059246622 1.749070216 0.01344338

Tablo 8: Quasi-Monte Carlo Results for 1000 Iterations with a Halton Sequence

Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY

AAL-1000 54.8922211 6.564066759 2.562043473 0.010636041
ALGT-1000 159.7673332 45.18293777 6.721825479 0.027904917
ALK-1000 69.84914298 15.93406565 3.991749698 0.016571309
DAL-1000 57.19434637 4.202913795 2.050100923 0.008510768
HA-1000 38.10056839 1.020395099 1.010146078 0.00419351
JBLU-1000 21.73955025 0.634533243 0.79657595 0.003306897
LUV-1000 63.59937929 4.408007344 2.099525504 0.008715949
SAVE-1000 43.90383332 4.239402129 2.058980847 0.008547632
SKW-1000 53.50565777 4.319445778 2.07832764 0.008627948
UAL-1000 71.64674109 20.8878504 4.57032279 0.018973191
FEBRUARY

AAL-1000 51.83125378 3.434559435 1.853256441 0.00769359
ALGT-1000 164.7633401 14.13397023 3.759517287 0.015607222
ALK-1000 64.84435171 1.225486557 1.107016963 0.004595659
DAL-1000 53.06136364 1.74152806 1.319669678 0.005478463
HA-1000 37.35909923 0.955829309 0.977665234 0.004058669
JBLU-1000 20.48076792 0.331435416 0.575704278 0.002389973
LUV-1000 57.79583311 1.27806041 1.130513339 0.004693201
SAVE-1000 39.80364095 0.594601467 0.771104057 0.003201153
SKW-1000 55.37757689 2.553387533 1.597932268 0.00663364
UAL-1000 65.96333039 3.004598324 1.733377721 0.007195927
MARCH

AAL-1000 53.79689676 3.167954427 1.779874835 0.007388954
ALGT-1000 171.4747604 24.3318596 4.932733481 0.020477699
ALK-1000 64.2114203 3.334773046 1.826136097 0.007627322
DAL-1000 55.01741847 2726.321266 52.21418644 0.004962482
HA-1000 36.51706309 1.092409604 1.045184005 0.004365477
JBLU-1000 21.48010013 0.599223638 0.774095367 0.003233206
LUV-1000 58.52920169 2.08871544 1.445238887 0.006036408
SAVE-1000 41.90448687 6.625795005 2.574061966 0.010751225
SKW-1000 56.95817258 4.135765873 2.033658249 0.008494091
UAL-1000 69.31693597 2.708222248 1.645667721 0.00687355
APRIL

AAL-1000 47.16595264 7.89745732 2.810241506 0.011666408
ALGT-1000 157.4767579 155.7753365 12.48099902 0.051813491
ALK-1000 63.30105183 9.444035141 3.073114892 0.012757698
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DAL-1000 53.59204362 1.240134567 1.113613293 0.004623043
HA-1000 39.77540828 1.783509387 1.335480957 0.005544102
JBLU-1000 19.68880123 0.162788799 0.403470939 0.001674965
LUV-1000 54.67241319 1.049787827 1.024591542 0.004253479
SAVE-1000 36.96664593 1.32723675 1.152057616 0.00478264
SKW-1000 55.13680913 2.122452307 1.45686386 0.00604801
UAL-1000 68.36936123 3.096744505 1.759756945 0.007305437
Tablo 9: Quasi-Monte Carlo Results for 5000 Iterations with a Halton Sequence
Monte Carlo Model Mean Variance Standard Deviation Difference by mean
JANUARY
AAL-5000 54.89887797 6.645045198 2.577798518 0.003979175
ALGT-5000 159.7847983 45.74034279 6.76316071 0.010439839
ALK-5000 69.8595146 16.13063827 4.016296586 0.006199689
DAL-5000 57.19967308 4.254763572 2.062707825 0.003184064
HA-5000 38.10319302 1.032983332 1.016357876 0.001568884
JBLU-5000 21.74161996 0.642361243 0.801474418 0.001237182
LUV-5000 63.60483441 4.462387284 2.112436338 0.003260827
SAVE-5000 43.9091831 4.291702049 2.071642355 0.003197856
SKW-5000 53.51105781 4.372733166 2.091108119 0.003227904
UAL-5000 71.658616 21.14553601 4.598427558 0.007098285
FEBRUARY
AAL-5000 51.83606903 3.476930311 1.864652866 0.00287834
ALGT-5000 164.7731084 14.30833574 3.782636084 0.005839002
ALK-5000 64.84722803 1.240604926 1.113824459 0.001719336
DAL-5000 53.06479249 1.763012641 1.327784863 0.002049613
HA-5000 37.36163946 0.967621018 0.983677294 0.001518437
JBLU-5000 20.48226375 0.335524211 0.579244517 0.000894141
LUV-5000 57.79877049 1.293827364 1.137465324 0.001755829
SAVE-5000 39.80564448 0.601936843 0.775845889 0.001197621
SKW-5000 55.38172874 2.584887721 1.607758602 0.002481789
UAL-5000 65.96783416 3.041664931 1.744036964 0.002692153
MARCH
AAL-5000 53.80152135 3.207036298 1.790820007 0.002764369
ALGT-5000 171.4875769 24.63203266 4.96306686 0.007661154
ALK-5000 64.21619407 3.417292228 1.848591958 0.002853548
DAL-5000 55.02052438 1.446558125 1.202729448 0.001856573
HA-5000 36.51979535 1.119441353 1.058036555 0.00163322
JBLU-5000 21.48212372 0.614051467 0.783614361 0.001209613
LUV-5000 58.53297974 2.140400844 1.463010883 0.002258352
SAVE-5000 41.91121583 6.789750747 2.605715017 0.004022268
SKW-5000 56.96348884 4.238105677 2.058665994 0.003177825
UAL-5000 69.32123798 2.775237389 1.665904376 0.002571545
APRIL
AAL-5000 47.17325439 7.9948853 2.82752282 0.004364658
ALGT-5000 157.5091869 157.6970786 12.55774974 0.019384559
ALK-5000 63.30903659 9.560542674 3.092012722 0.004772933
DAL-5000 53.59493709 1.255433644 1.120461353 0.001729581
HA-5000 39.77887821 1.805511876 1.343693371 0.00207417
JBLU-5000 19.68984955 0.164797064 0.405952046 0.000626641
LUV-5000 54.67507535 1.062738667 1.03089217 0.001591319
SAVE-5000 36.96963928 1.343610374 1.159142085 0.00178929
SKW-5000 55.14059445 2.148636208 1.465822707 0.002262693
UAL-5000 68.37393354 3.134947885 1.770578404 0.002733124

5. CONCLUSIONS

According to research results of bias (the approximation to reality), the Quasi-Monte Carlo Model gives more efficient results than the Pseudo
Monte Carlo Model regarding accuracy and sensitivity. Investors in the American Airlines market should be aware of this important reality.
Thus, the main question of the research is answered and the research gap is completed. On the other side, the timespan of the research
model gains importance. A strong, unexpected or undesired event can have different impacts on the Monte Carlo Model depending on the
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volatility structure. It is another question if the investors are vulnerable regarding rational and emotional reasoning, as it is known that
variables such as sustainability, branding and corporate governance structures have impacts on investors' decisions in airline financial
markets of the United States.
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ABSTRACT

Purpose- Cross-border e-commerce has emerged as a critical enabler for the globalization of small and medium-sized enterprises (SMEs),
particularly in the wake of the COVID-19 pandemic. This study explores the transformative impact of digital marketplaces, innovative
payment systems, and logistics advancements on the internationalization of Turkish SMEs. Leveraging a mixed-methods approach, the
research combines quantitative data analysis with qualitative insights from industry stakeholders. The findings highlight the significant role
of platforms such as Amazon and Alibaba in reducing market entry barriers, the importance of secure digital payment systems in fostering
trust, and the contribution of logistics innovations to the growth of small-package exports. By aligning with global consumer trends and
leveraging digital tools, Turkish SMEs can overcome traditional trade barriers, enhance competitiveness, and access broader markets. The
study concludes with strategic recommendations for policymakers and SMEs, emphasizing the need for regulatory support and investment
in digital infrastructure to maximize the benefits of cross-border e-commerce.

Methodology- The study was carried with a mixed-methods approach. Quantitative Analysis: Data from the Turkish Statistical Institute,
Turkish Exporters Assembly (TiM), and global e-commerce platforms were analyzed to track export trends, marketplace performance, and
consumer behavior. Qualitative Insights: Interviews with SME owners, e-commerce experts, and policymakers provided in-depth
perspectives on challenges and opportunities. And as case studies, Successful Turkish SMEs from sectors like textiles and food were examined
to identify strategies for internationalization.

Findings- The COVID-19 pandemic has significantly accelerated e-commerce adoption in Turkey, leading to substantial growth in online
spending and reshaping various sectors of the economy. Below are some of the main findings; platform Impact, global marketplaces
significantly increase SME visibility and reduce market entry barriers; digital payment systems, enable secure, efficient transactions, fostering
trust among international customers; small package exports, innovations in logistics, such as faster shipping, have fueled SME participation
in global trade; post-Covid consumer behavior, the pandemic accelerated global e-commerce adoption, creating new opportunities for
Turkish SMEs.

Conclusion- Cross-border e-commerce represents a transformative opportunity for Turkish SMEs, enabling them to overcome traditional
barriers and compete effectively in global markets. By leveraging digital platforms, payment innovations, and logistics advancements, SMEs
can drive growth, internationalization, and competitiveness. Strategic support from policymakers will be crucial in maximizing the potential
of this digital trade revolution.

Keywords: E-commerce, marketplaces, international trade, digital payment systems
JEL Codes: F23, L26, L81, 031

1. INTRODUCTION

Cross-border e-commerce has emerged as a transformative force in global trade, providing small and medium-sized enterprises (SMEs) with
unprecedented opportunities to access international markets. Turkish SMEs, which play a vital role in the country's economy, stand to benefit
significantly from the rise of global marketplaces and the digitization of trade. This article explores how cross-border e-commerce enables
Turkish SMEs to thrive globally, examining key enablers, challenges, and strategies to optimize their internationalization efforts.

2. RESEARCH CONTEXT AND OBJECTIVES

Turkish SMEs represent a substantial portion of the economy, contributing to employment and GDP growth. However, their participation in
global trade has traditionally been limited by barriers such as high costs, logistical hurdles, and complex regulations. With the advent of
digital marketplaces like Amazon, Alibaba, and Trendyol, these barriers are being lowered, providing SMEs with direct access to global
consumers.
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Figure 1: International Dominant Marketplaces across the Globe

Source: Naspers

The primary objectives of this research are_to analyze the role of international e-commerce platforms in SME growth, examine the impact of
digital payment systems on secure and efficient global transactions, assess regulatory barriers and trade policies affecting Turkish SMEs,
explore consumer trends in major markets and align SME strategies accordingly, provide actionable recommendations for policymakers and
SMEs to enhance global trade participation. Key research questions are how has digitization impacted Turkish SMEs' global participation,
what role do platforms like Amazon and Alibaba play in enabling SME internationalization, how do digital payment systems and logistics
innovations support SMEs, what challenges do SMEs face in cross-border trade and how can Turkish SMEs align with post-COVID-19 e-
commerce trends?

3. KEY AREAS DRIVING E-COMMERCE GROWTH FOR SMEs

Key enablers for SMEs to become exporters, especially for Turkish small and medium-sized businesses, revolve around accessibility,
technology, and supportive policies. Digital marketplaces such as Amazon, Alibaba, and Trendyol have been transformative, offering Turkish
SMEs global visibility without the need for expensive infrastructure. These platforms reduce traditional trade barriers by providing ready-
made logistics and payment systems, enabling even the smallest businesses to reach international customers.

Innovations in digital payment systems, such as lyzico and other payment solutions, ensure secure and seamless transactions, fostering trust
among global buyers. Additionally, Turkey's strategic geographical location and its robust logistics network offer SMEs competitive shipping
times to Europe, the Middle East, and beyond.

Government incentives for digitalization, such as grants and tax reliefs, further empower SMEs to adopt e-commerce and expand their reach.
Finally, rising global demand for Turkish products, like textiles and food, paired with SMEs' ability to cater to cultural preferences and adapt
to international market trends, positions them as strong players in the global export market.

Some of the key enablers of cross-border e-commerce are listed below:

1. Digital Infrastructure and Online Presence

(] Website and Mobile Apps: A well-optimized website and mobile app act as the digital storefront for SMEs. These platforms should
be user-friendly, mobile-responsive, and equipped with search engine optimization (SEO) to improve visibility.

(] E-commerce Platforms: Marketplaces like Amazon, Alibaba, and Etsy provide SMEs with ready-made infrastructure to reach a
global audience, reducing the need for significant upfront investment.

(] Digital Marketing Tools: SMEs leverage tools like Google Ads, Facebook Ads, and email marketing to drive traffic and engage with
customers effectively.

2. Payment Systems

. Secure and Diverse Payment Options: Offering multiple payment methods like credit cards, digital wallets (PayPal, Stripe), and
local payment solutions builds trust and reduces cart abandonment.

. Financial Inclusion: Digital payment systems make global transactions accessible, even for businesses in developing regions.

(] Subscription and Buy-Now-Pay-Later Models: These payment innovations attract customers by offering flexibility and
convenience.
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3. Logistics and Supply Chain Management
(] Efficient Delivery Systems: Reliable shipping solutions, like same-day or next-day delivery, enhance customer satisfaction.

(] Small Package Exports: Innovations in logistics, such as partnerships with global courier services, simplify international trade for
SMEs.

(] Inventory Management Systems: Digital tools for inventory tracking ensure that SMEs can meet demand without overstocking or
delays.

4. Consumer Behavior and Personalization

(] Changing Consumer Habits: The shift toward online shopping, particularly post-COVID-19, has made e-commerce essential for
SMEs to remain competitive.

(] Data-Driven Personalization: SMEs can leverage data analytics to understand customer preferences and offer tailored
recommendations, increasing conversion rates.

(] Customer Engagement: Features like chatbots, loyalty programs, and personalized offers enhance customer retention.

5. Technological Adoption
®  Artificial Intelligence (Al): Al helps SMEs optimize pricing, predict demand, and personalize customer experiences.
(] Big Data and Analytics: SMEs can analyze purchasing patterns and market trends to make informed decisions.

(] Blockchain Technology: Blockchain enhances transparency in supply chains, builds trust, and ensures secure transactions.

6. Cross-Border E-Commerce Enablers (Culture Effect)
(] Global Marketplaces: Platforms like eBay, Amazon, and Alibaba simplify international trade for SMEs, expanding their reach.
(] Localization: Adapting products, websites, and marketing strategies to local markets improves success in international markets.

(] Cultural Sensitivity: Understanding and catering to cultural preferences enhances competitiveness abroad.

7. Government Support and Policy Environment (Soft Powers)

(] Incentives and Subsidies: Many governments provide incentives for SMEs to adopt e-commerce, such as grants for digital
transformation or tax benefits.

®  Trade Agreements: Free trade agreements and reduced tariffs facilitate cross-border e-commerce growth.

(] Simplified Regulations: Streamlining customs and documentation processes makes it easier for SMEs to export goods.

8. Social Media and Digital Marketing
(] Social Commerce: Platforms like Instagram and TikTok have become powerful channels for SMEs to sell directly to consumers.
® Influencer Marketing: Collaborating with influencers helps SMEs build brand awareness and reach niche markets.

o Content Marketing: Blogs, videos, and user-generated content improve SEO and engage potential customers.

9. Scalability and Sustainability
(] Scalable Business Models: E-commerce allows SMEs to scale operations more effectively than traditional retail.

(] Sustainable Practices: Offering eco-friendly products and packaging appeals to environmentally conscious consumers and builds
brand loyalty.

10. Global Trust and Security

(] Cybersecurity: Implementing secure payment gateways, SSL certificates, and robust data protection measures builds consumer
trust.

. Authenticity and Reviews: Customer reviews and ratings on platforms build credibility, encouraging more purchases.
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5. IMPACTS OF GROWTH

In 2023, Turkey's e-commerce volume reached approximately 1.85 trillion Turkish lira (around $57.5 billion), marking a 115% increase from
the previous year. This surge reflects a broader shift towards online shopping, with e-commerce's share of total retail sales rising from 4% in
2016 to 18.3% in 2023.

Several sectors experienced notable growth in e-commerce during this period such as Fast-Moving Consumer Goods (FMCG) products. Online
sales of FMCG tripled compared to European countries, driven by increased home cooking and a preference for local products during the
pandemic. Travel and Hospitality also increased significantly in the past 5 years.

After an initial decline, these sectors rebounded post-pandemic, registering significant growth as consumers resumed travel and leisure
activities.

Figure 2: Turkish E-Commerce Growth
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Source: Ministry of Trade

The expansion of e-commerce has had several positive effects on Turkey's economy:

(] Increased Consumer Spending: The convenience of online shopping has led to higher consumption levels, contributing to
economic growth.

(] SME Growth: E-commerce platforms have enabled small and medium-sized enterprises to reach broader markets, enhancing
their revenue streams and resilience.

(] Employment Opportunities: The e-commerce boom has created jobs in logistics, IT, and customer service sectors, aiding in
economic recovery post-pandemic.

Overall, the pandemic-induced shift towards e-commerce has not only transformed consumer behavior in Turkey but also provided a
significant boost to various sectors, fostering economic resilience and growth.

6. IMPLICATIONS AND RECOMMENDATIONS FOR TURKISH SMEs

Becoming exporters using international marketplaces provides enhanced market access to business of all sizes. Cross-border e-commerce
bridges traditional trade gaps, enabling SMEs to access global consumers. Digital tools provided by the marketplaces, search engines like
Google or digital payment systems help SMEs track their sales, inventory and financials where analytics and data-driven strategies help SMEs
understand international demand and tailor offerings.

International logistics companies provide door-to-door solutions where the producer of a product can easily meet their end-user. Logistics
companies work on continous innovation, faster delivery and streamlined customs processes which enhance competitiveness. Government
see this growth as an opportunity and provide policy support with G2G agreements or specialy incentives for producers. Regulatory reforms
and trade incentives can further integrate SMEs into global trade networks.

In order to fuel further growth and competitiveness, SMEs should:
(] Invest in logistics and digital tools to optimize operations.
(] Leverage platforms like Amazon and Alibaba for greater visibility.

®  Align strategies with global consumer trends, focusing on trust and quality.
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Policymakers who see these platforms as growth opportunities and export potential should implement regulatory reforms and trade
incentives to reduce barriers, enhance digital infrastructure to support SME digitalization and facilitate government-to-government trade
agreements to expand market access.

7. CONCLUSION

Cross-border e-commerce is a transformative force reshaping the global trade landscape, offering Turkish SMEs a pathway to overcome
traditional barriers and achieve international growth. Digital marketplaces have democratized access to global markets, reducing the cost
and complexity of international trade while enhancing visibility for smaller businesses. The adoption of secure digital payment systems and
advancements in logistics, including faster shipping and streamlined customs processes, have further empowered Turkish SMEs to participate
in global trade networks.

The COVID-19 pandemic accelerated the shift toward e-commerce, creating new consumer behaviors and opportunities. Turkish SMEs,
particularly those in sectors like textiles, jewelry, and fast-moving consumer goods, have capitalized on these trends to expand their reach.
However, challenges remain, including regulatory hurdles and the need for continuous investment in digital tools and infrastructure.

To sustain and amplify this growth, SMEs must prioritize product and market development, customer trust, adapt to target market
preferences, and invest in technology and logistics capabilities. Policymakers play a crucial role in fostering this ecosystem by reducing trade
barriers, providing financial incentives, and enhancing the digital infrastructure. Cross-border e-commerce is not just an opportunity but a
necessity for Turkish SMEs to thrive in an increasingly interconnected world. By seizing these opportunities, SMEs can drive economic growth,
innovation, and resilience in Turkey’s challenging economy.
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ABSTRACT

Purpose- In this study, the diversity and development of fintech investments in the world and in Turkey were examined. Since financial
technology investments are fintech investments developed specifically for the e-commerce system, the impact of fintech companies
established in Turkey and the investments of currently operating companies on e-commerce were investigated.

Methodology- The data set of the study was created with the market share data, sales volumes and number of users of the e-commerce
sector between 2019-2023, the data are obtained from the Republic of Turkey. Presidential Finance Office and T.R. It was obtained from the
websites of the Ministry of Commerce and analyzed with the SPSS 22 program and regression analysis was applied.

Findings- The analysis model shows that the effect of the independent variable on the dependent variable is not significant.

Conclusion- Analysis results show that fintech investments alone are not sufficient for the development of e-commerce. It is thought that
this research will contribute to researches who will conduct research on a similar subject.

Keywords: Finance, technology, fintech, e-commerce.
JEL Codes: GO0, 030, G21, L81

TURKIYE’DEKi FINTEK YATIRIMLARININ E-TiCARETE ETKiSi
OZET

Amag- Bu calismada, Dinyadaki ve Turkiye'deki fintek yatinmlarinin gesitliligi ve gelisimi incelenmistir. Finansal teknoloji yatirimlarinin,
ozellikle e-ticaret sistemine yonelik gelistirilen fintek yatirimlari olmasi sebebiyle, Tirkiye’de kurulan fintek sirketleri ve halihazirda faaliyet
gosteren sirketlerin yatinmlarinin e-ticarete etkisi arastirlmistir. Calismanin amaci, fintek yatirimlarinin e-ticaret tzerindeki etkisinin
belirlenmesidir.

Yéntem- Calismanin veri seti, 2019 - 2023 yillari arasindaki e-ticaret sektorinlin pazar pay verileri, satis hacimleri ve kullanici sayilari ile
olusturulmus, veriler T.C. Cumhurbaskanligi Finans Ofisi ve T.C. Ticaret Bakanlig/'nin internet sitelerinden elde edilerek SPSS 22 programi ile
analiz edilmis ve regresyon analizi uygulanmistir.

Bulgular- Arastirmada, fintek yatirim tutarinin (bagimsiz degisken) e-ticaret satis hacmi (bagimli degisken) Gzerinde anlamli bir etkisinin
olmadigi belirlenmistir.

Sonug- Analiz sonuglari, e-ticaretin gelismesinde fintek yatirrmlarinin tek basina yeterli olmadigini géstermektedir. Bu arastirmanin, benzer
konuda arastirma yapacak arastirmacilara katki saglayacagi diistinilmektedir.

Anahtar Kelimeler: Finans, teknoloji, fintek, e-ticaret.
JEL Kodlari: GOO, 030, G21, L81

1. GIRiS

Bilgisayar teknolojisindeki gelismeler birgcok alanda oldugu gibi isletmelerin de gelisimine ve degisime ayak uydurmasina katki saglamistir.
isletmeler daha &nce olmadigi kadar biiyiik veri olarak adlandirilan bir veriye sahip olmuslardir. Basit istatistiksel ve matematiksel teknikler
bu verilerin analizinde yetersiz kalmaktadir. isletmelerin bu biiyiik veriyi analiz edip, hizli ve etkin karar verme siirecinde kullanmalari igin
yapay zeka tekniklerini kullanmalari gerekliligi ortaya ¢ikmistir. Bunun sonucu olarak yapay zeka tekniklerinin kullanimi ile uyumlu yeni is
modellerinin gelistirilmesi gerekmistir. Finansal araglar ve finansal piyasalar da yapay zeka teknolojisinin yol agtigi bu degisimden en gok
etkilenen alanlar olarak karsimiza ¢ikmaktadir. Yapay zeka ile finansal piyasalarin kesistigi alan finansal teknoloji (fintek) kavrami ile ifade
edilmistir (Yildiz, 2022).

Fintek kavrami, finansal hizmetler alaninda daha ulasilabilir hale getiren yenilikgi is modelleriyle teknolojiyi birlestiren isletmeleri ifade
etmektedir (Sezal, 2020). Finteklerin gegmisi 1866’ya kadar gitmektedir. Fintek 1.0 olarak kabul edilen evre, telgraf ve ilk trans-atlantik
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kablonun désenmesiyle baglamaktadir. 1967 ve 2008 yillarini kapsayan fintek 2.0 dénemi ise elektronik 6deme ve takas sisteminin kuruldugu,
ATM ve online bankacihigin yayginlastigi donem olarak kabul edilmektedir. 2008’den giinimiize kadar olan evre ise fintek 3.0 olarak
tanimlanmaktadir. Fintek 3.0 asamasinda finansal servis saglayicilari devreden gikarilarak dogrudan musteriye hizmet sunan servisleri iceren
yeni teknolojilerin kullanimi yayginlagmaktadir (Demird6gen, 2020).

Geleneksel finans yonetimine alternatif olarak fintek, dijital sistemlerin daha fazla kullanilmasina olanak saglamaktadir. Glinliik yasantinin bir
pargasi olan finans yonetimi, gelisen teknoloji ile birlikte fintek kavraminin 6nemini ginden giine artirmaktadir (Loomis ve Cockayne, 2024).
Fintek sirketleri ve halihazirda faaliyet gosteren sirketlerin fintek yatirimlari, tim bu gelismelere paralel olarak artig gostermektedir. Degisen
tiiketici davraniglan, fintek sirketlerinin sunmus oldugu Urln ve hizmet gesitliligini genisletmesine olanak saglarken, ortaya ¢ikabilecek
olumsuzluklarin ve risklerin énlenmesi igin bazi yasal zorunluluklari da beraberinde getirmektedir. Devletin kanun koyucu olarak finansal
sistemin istikrarh bir sekilde biiyiimesi adina diizenleyecegi yasalar ile birlikte finansal sitemin verimliliginin artirlmasi hedeflenmektedir (Cao
ve Zhai, 2022).

Fintek yatirimlarinin biiyiik bolimin olusturan 6deme sistemleri yatirimlari, geleneksel ticaretin yoniini e-ticarete ¢evirmektedir. Elektronik
ticaret; mal ve hizmetlerin Uretim, tanitim, satis, sigorta, dagitim ve 6deme islemlerinin bilgisayar aglari Gzerinden yapilmasidir (Aliyeva,
2017). Bu arastirmada, fintekin tanimi, gelisimi, Turkiye’deki fintek yatirimlari, e-ticaretin gelisimi ve bu konuda yapilan ¢alismalar
aciklandiktan sonra Tirkiye’deki fintek yatirimlarinin e-ticarete etkisi arastiriimistir.

2. TURKIYE’DEKi FINTEK YATIRIMLARI VE E-TiCARETIN GELiSiMIi

Ticari hayatta yer almaya bagslayan e-ticaretin, geleneksel ticaretin yerini alip almayacagi tartismalari beraberinde getirmistir. Ancak bu
konudaki genel goris, e-ticaretin geleneksel ticareti tamamlayan, kolaylastiran ve is gorme sekillerini degistiren yeni bir ydontem oldugu
yonlndedir. Bu ¢alismada, literatlr arastirmasi yapilmis ve Turkiye’deki fintek sirketlerinin finansal durumu incelenmistir. Sirketlerin verileri
lizerinde SPSS 22 istatistik programi kullanilarak basit dogrusal regresyon analizi uygulanmistir.

Turkiye’deki fintek yatirimlari ile e-ticaret verileri, T.C. Cumhurbagkanlig finans ofisi ve T.C. Ticaret Bakanhgi’'nin istatistik verileri ile
incelenmistir. T.C. Cumhurbagkanhg finans ofisi verilerinden 2019 - 2023 yillari arasindaki fintek yatirimlari, T.C. ticaret bakanhgi verilerinden
ise ayni doneme ait genel ve perakende e-ticaret hacminin degisim grafikleri olusturulmustur. Tlrkiye’deki 2019 - 2023 yillari arasinda fintek
alaninda yapilan toplam yatirim tutari ile yatirim adedi Grafik 1’de gosterilmektedir.

Grafik 1: Fintek Yatirimlari
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Kaynak:https://www.cbfo.gov.tr/sites/default/files/2024-05/26_turkiyefintekgenelgorunumu_aralik2023.pdf, Erisim Tarihi: 14.09.2024.

Grafik 1’de gorildugu gibi 2019 yilinda 4 milyon dolar olan fintek yatirimlari 2022 yilinda rekor seviyeye ulasarak 91 milyon dolar seviyesine
ulagmistir. 2023 yilinda ise bu tutar 26 milyon dolardir. 2019 - 2023 yillari arasindaki genel ve perakende e-ticaretin yillara gére degisim grafigi
Grafik 2’de agiklanmaktadir.
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Grafik 2: Genel ve Perakende E-Ticaret Hacminin Yillara Gore Degisimi
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Kaynak: https://eticaret.gov.tr, Erisim Tarihi: 14.09.2024.

Grafik 2'de goruldugi gibi Glkemizde e-ticaret hacmi 2023 yilinda bir 6nceki yila gére %115,15 artarak 1,85 trilyon TLlye (77,89 milyar ABD
dolari) ve islem sayisi ise %22,25 artarak 5,87 milyar adede ulagsmistir. Bununla beraber e-ticaret hacminin 2019 - 2023 yillari arasinda bilegik
blytime orani %92,17 olarak gergeklesmistir.
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faktorler ve finansal okuryazarlik gibi etkenlerin gelismesi gerekmektedir. Uzoma vd. (2020), finansal teknoloji ile birlikte 6zellikle dijital
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ekonomik avantaj saglamak igin de sunduklari i¢c gorilerin degerine ve kalitesine dikkat etmeleri gerekmektedir. Erden ve Topal (2021),
Tirkiye ve diinyadaki fintekler ile islami fintekler Gizerine galismalar yapmistir. Fintek ve islami fintek sektériiniin sagladig diisiik maliyet,
surekli erisilebilirlik, agik bankacilik, seffaflik ve kullanim kolayhgi gibi avantajlar ile finans piyasalarindaki pazar payini artiracagini
ongoérmistar.
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daha ileri duizey analizler kullaniimakta ve galismalar hizla artmaktadir. Brown ve Piroska (2022)'nin g¢alismasinda, dizenleyici sanal alanlarin
finteki tiketiciler igin glivenli hale getirmedikleri sorunlariyla karsilastiklarini ve fintekin topluma daha fazla niifus etmesi hususunda engeller
oldugu sonucuna varmistir.

Nguyen’e gore (2022), surdirulebilirlik agisindan fintek gelisimlerinin firmalar ve tlke bazinda degerlendirilmesi gerekmektedir. Finansal
teknolojiye yapilacak yatirimlarla birlikte is diinyasinin strdirilebilirligi saglanabilir. Cao ve Zhai (2022), makine 6grenmesinin finansal alanda
derinlemesine arastiriimasi ve genis ¢apta uygulanmasi ile birlikte finansal diizenin tamamen degisecegini belirtmistir. Aydemir ve Kalali
(2022), internet kullanimin artmasiyla birlikte firmalarin dig pazarlara agilmalarinin ve dis pazardaki rekabete ayak uydurmalarinin daha kolay
olacagi e-ihracat uygulamalarindan dis pazara agilmak isteyen daha fazla girisimcinin yaralanabilecegi sonucuna varmistir. Werth vd.
(2022)'nin galismasinda, fintek yatirimlari ile stirdtrulebilirlik arasinda anlamli bir iliski oldugu ortaya konmustur.

McCarthy’e gore (2023), fintek yatirimlarinin daha etkin hale gelmesi igin gerekli diizenlemelerin tamamlanarak gelecek adina daha fazla
bilimsel ¢alisma yapilmalidir. Wu vd. (2023)'nin ¢alismasinda, bolgesel diizeyde mali durumun gelisimine paralel olarak fintek yatirimlarinin
endustriye dahil edilmesinin finansal verimliligi artiracagi sonucuna varmistir. Akgetin (2023), yaptigi calismada Turkiye'nin fintek ve yapay
zeka gibi glicli inovasyonlara odaklanmasi gerektigini vurgulamistir. Cin’in taklit ekonomisinden inovasyon ekonomisine gegisinin, Cin’i diinya
devi haline getirdigi 6rneginden hareketle, Tirkiye’nin de fintek ve yapay zeka alanindaki taklit ve yeniliklerle birlikte kiresel bir tilke haline
gelebilecegi sonuca varmistir. Ekmekgioglu ve Goksel (2023)’in galismasinda, teknolojik, finansal ve hukuki altyapinin desteklenmesi gerektigi,
kurucu ekibin gesitliliginin olusturulmasi, stirdiirilebilmesi igin gerekli yeterliliklerin gelistirilmesi gerektigi vurgulanmistir.
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Wang vd. (2024), fintek yatirmlarinin ticarete, ekonomik kalkinmaya ve biylimeye olan olumlu etkisinden s6z ederek yasal diizenlemeler ve
kanunlarla daha fazla desteklenmesi ve tesvik edilmesi gerektigi sonucuna varmistir. Krah vd. (2024), yaptiklari ¢alismada gelismekte olan
lilkelerde KOBI'lerin fintek yatinmlarini benimsedigi ancak gelecekte daha fazla yenilige ihtiya¢c duyacaklari ve siirekli olarak gelistirilmesi
gereken bir alan oldugu sonucuna varmistir. Loomis ve Cockayne (2024), yaptiklari galisma ile satin alinan triin ve hizmetlerin ileri vadede
o6denmesinin fintek yatirimlari sayesinde artacagini, firmalarin pazarlama stratejilerinin fintek yatirrmlariyla degisecegini ve daha fazla kazang
saglayacagini tahmin etmektedir. Najaf vd. (2024), yaptigi calismada kriz donemlerinde 6zellikle pandemi dénemini temel alarak, firmalarin
kurumsal yonetim ve fintek yatirimlari sayesinde pazardaki yerini korudugu ve ekonomik olarak biylidigi sonucuna varmistir.

4. ANALIz

Veri, yontem ve bulgulara iliskin elde edilen veriler agiklanmistir. Turkiye’deki fintek yatirnmlarinin e-ticarete etkisini belirlemek amaciyla basit
dogrusal regresyon analizi yapilmis ve analiz sonucunda elde edilen veriler sunulmustur.

4. 1. Veri ve Yontem

Fintek kavraminin Tirkiye’de kokli bir gegmise sahip olmamasi nedeniyle 2019 - 2023 yillari arasindaki veriler kullaniimistir. Bu tarihler
arasinda fintek sektortindeki farkl yatirim tirleri, kurulan sirket sayilar, fintek Grtinlerinin ve hizmetlerinin gelisimi incelenmistir. Calismanin
veri seti, 2019 - 2023 yillari arasindaki e-ticaret sektoriiniin pazar pay! verileri, satis hacimleri ve kullanici sayilari ile olusturulmus, veriler T.C.
Cumbhurbaskanligi Finans Ofisi ve T.C. Ticaret Bakanligi’nin internet sitelerinden elde edilerek SPSS 22 programi ile analiz edilmis ve basit
dogrusal regresyon analizi uygulanmistir. Calismada, bagimsiz degisken olan fintek yatinm tutarinin, bagimh degisken olan e-ticaret satis
hacmine etkisi arastirimistir.

Regresyon analizi; herhangi bir degiskenin bir veya birden fazla degisken arasindaki iliskinin matematiksel bir fonksiyon seklinde yazilmasidir.
Elde edilen fonksiyona ise regresyon denklemi denilmektedir (Tezcan, 2011). Dogrusal regresyon analizi, belirlenmek istenen degiskenden
daha kolay ya da daha erken saptanabilen degisken oldugu gibi, degiskenlerden yola ¢ikarak belirlenmek istenen degiskeni tahmin eden bir
modeldir (Kilig, 2013). Calismanin amaci dogrultusunda iki hipotez olusturulmustur. Bu hipotezler asagida agiklanmaktadir:

HO: Fintek yatirimlarinin e-ticarete etkisi yoktur.

H1: Fintek yatirimlarinin e-ticarete anlamli bir etkisi vardir.
4. 2. Bulgular

2019 - 2023 yillari arasindaki fintek yatirim tutarlarinin ayni yillar arasindaki e-ticaret satis hacimlerine etkisi SPSS 22 programi kullanilarak
basit dogrusal regresyon yontemiyle analiz edilmis ve analiz sonuglari Tablo 1’de sunulmustur.

Tablo 1: Fintek Yatinmlarinin E-ticarete Etkisine iliskin Regresyon Analiz Sonuglari

R R? Sig (p) F
0.393 0.154 0.513 0.548

Analiz sonuglari incelendiginde, fintek yatirim tutari ile e-ticaret satis hacmi arasinda anlamli bir iliski olmadigi gérilmektedir (R=0.393,
R2=0.154, F=0.548, p>0,05). Fintek yatirim tutari ile e-ticaret satis hacmi arasinda gtiglii bir iliski olmadigi belirlenmistir. E- ticaret satig
hacminin %15.4’Unln fintek yatinm tutari ile agiklandigi ifade edilebilir.

5. SONUG

Teknolojik gelismelerin beraberinde getirdigi yeniliklerle birlikte finans sektori de s6z konusu yeniliklerden etkilenmistir. Fintek kavrami bu
yeniliklerle birlikte literatiirdeki yerini almistir. Literatlr arastirmasinda, fintek yatirimlarinin ekonomik biiyime, teknolojik gelismeler ve
geleneksel finans yontemleri ile iligkisinin incelendigi ancak konu lzerine daha fazla arastirma yapilmasi gerektigi gortilmektedir.

Bu calismada, daha 6nce yapilmis calismalardan farkh olarak fintek yatirimlari ve teknolojik gelismelerle birlikte artis gosteren e-ticaret
kavrami arasindaki iliski incelenmistir. Calismada fintek yatirimlarinin e-ticarete etkisinin olup olmadigi arastiriimistir. Elde edilen sonuglara
gore, fintek yatirim tutarinin e-ticaret satis hacmi tizerinde anlamli bir etkisinin olmadigi sonucuna variimistir. Bu bulgular, fintek yatirimlarinin
e-ticaret sektori Uzerindeki etkisinin sinirl oldugunu ve bu iki faktor arasindaki iliskinin beklenenin aksine guigli olmadigini géstermektedir.
Aniliz sonuglari, e-ticaretin gelismesinde fintek yatirimlarinin tek basina yeterli olmadigini géstermektedir. Bu arastirmanin, benzer konuda
arastirma yapacak arastirmacilara katki saglayacagi distinilmektedir.

KAYNAKCA

Abakah, E. J., Caporale, G. M., & Alana, L. A. (2022). The effects of us covid-19 policy responses on cryptocurrencies, fintech and artificial
intelligence stocks: A fractional integration analysis. Cogent Economics & Finance, 10, 1-14.

Akgetin, E. (2023). Turkiye verimliligi artirmak icin inovasyon, yapay zeka ve fintech'in giicinden yararlanabilir. Academic Journal of
Information Technology, 14(55), 336-360.

Aliyeva, B. (2017). Elektronik ticaret: diinyadaki gelismeler ve azerbeycan agisindan bir degerlendirme. Uluslararasi Bilimsel Arastirmalar
Dergisi, 2(4), 31-42.

DOI: 10.17261/Pressacademia.2024.1927 74 PressAcademia Procedia



13th Istanbul Finance Congress (IFC - 2024), V.20, 71-75 Atas, Kaya

Aydemir, C., & Kalali, G. (2022). isletmelerin e-ticaret uygulamalarina yénelik internet kullanimlarinin bazi degiskenler agisindan
incelenmesi. Ekonomi isletme Siyaset ve Uluslararasi iliskiler Dergisi, 8(1), 171-187.

Brown, E., & Piroska, D. (2022). New political economy. Governing fintech and fintech as governance. The Regulatory Sandbox,
Riskwashing, and Disruptive Social Classification, 27(1), 19-32.

Cao, Y., & Zhai, J. (2022). A survey of al in finance. Journal of Chinese Economic and Business Studies, 20(2), 125-137.
Demirddgen, Y. (2019). Fintek ekosistemi igin gerekli dizenlemeler (regtek). Vizyoner Dergisi, 10(24), 311-321.

Demirdégen, Y. (2020). islami fintek ekosistemi iizerine bir degerlendirme. Gaziantep Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi,
2(1), 63-99.

Ekmekgioglu, G. F., & Goksel, A. (2023). Tiirkiye fintek startup ekosistemi: Bir anlati analizi. Girisimcilik ve inovasyon Yoénetimi Dergisi, 12(2),
1-32.

Erden, B., & Topal, B. (2021). Turkiye’de ve diinyada islami fintek sektériiniin gelisimi. Ardahan Universitesi iktisadi ve idari Bilimler
Fakultesi Dergisi, 3(1), 69-75.

Geylan, Z. (2021). Fintek’lerde stirdurlebilirlik: Three Bottom Layers (Tbl) yaklasiminin degerlendirmesi. Anadolu Akademi Sosyal Bilimler
Dergisi, 3(3), 478-485.

Iman, N. (2020). The rise and rise of financial technology: The good, the bad, and the verdict. Cogent Business & Management, 7(1), 1-17.

Kanga, D., Oughton, C., Harris, L., & Murinde, V. (2022). The diffusion of fintech, financial inclusion and income per capita. The European
Journal of Finance, 28(1), 108-136.

Kilig, S. (2013). Dogrusal regresyon analizi. Journal of Mood Disorders, 3(2), 90-92.

Kémiirciioglu, O. F., & Akyazi, H. (2020). Finansal teknolojilerdeki gelismeler: Firsatlar ve riskler. Karadeniz Ekonomi Arastirmalari Dergisii,
1(1), 35-48.

Krah, R., Tetteh, L. A., Boateng, A., & Amankwa, R. F. (2024). Financial technology adoption among small and medium enterprises in Ghana.
Cogent Business & Management, 11(1), 3-22.

Loomis, J., & Cockayne, D. (2024). A feminist approach to fintech: Exploring ‘buy now, pay later’ technologies and consumer fintech.
Journal of Cultural Economy, 1-17.

McCarthy, J. (2023). From childish things: the evolving sandbox approach in the European Union (EU)’s regulation of financial technology.
Law, Innovation and Technology, 15(1), 1-24.

Najaf, K., Chin, A., Fook, A. L., Dhiaf, M. M., & Asiael, K. (2024). Fintech and corporate governance: At times of fnancial Crisis. Electronic
Commerce Research, 24, 605-628.

Nguyen, V. P. (2022). Evaluating the finTech success factors model to achieve a sustainable financial technology business: An empirical
study in Vietnam. Cogent Engineering, 9(1), 1-28.

Okoli, T. T., & Tewari, D. D. (2020). An empirical assessment of fintechs heterogeneous transmission channels to financial development
among African economies. Cogent Economics & Finance, 8(1), 1-18.

Sezal, L. (2020). Fintek hizmetlerinin finans sektériine etkileri ve saglanan devlet tesvikleri. Ekonomi, isletme ve Maliye Arastirmalari
Dergisi, 2(3), 233-248.

Tezcan, N. (2011). Parametrik olmayan regresyon analizi. Atatiirk Universitesi iktisadi ve idari Bilimler Dergisi, 341-352.

Uzoma, A. B., Omankhanlen, A. E., Obindah, G., Areva, A., & Okoye, L. U. (2020). Digital finance as a mechanism for extending the
boundaries of financial inclusion in sub-Saharan Africa: A general methods of moments approach. Cogent Arts & Humanities, 7(1), 1-14.

Wang, C. N., Nhieau, N. L., & Liu, W. L. (2024). Unveiling the landscape of fintech in Asean: Assessing development, regulations, and
economic implications by decision-making approach. Humanities And Social Sciences Communications, 11(100), 1-16.

Werth, O., Cardona, D. R., Torno, A., Breitner, M. H., & Munterman, J. (2023). What determines finTech success? A taxonomy-based
analysis of finTech success factors. Electronic Markets, 33(21), 1-22.

Wu, Y. H., Bai, L., & Chen, X. (2023). How does the development of fintech affect financial efficiency? Evidence from China. Economic
Research-Ekonomska IstraZivanja, 36(2), 2981-2998.

Yildiz, A. (2022). Finans alaninda yapay zeka teknolojisinin kullanimi: Sistematik literatir incelemesi. Pamukkale Sosyal Bilimler Enstitiisu
Dergisi(52), 47-66.

DOI: 10.17261/Pressacademia.2024.1927 75 PressAcademia Procedia



PressAcademia |FC

www pressacademin org/c onfreences m" 978'525'97685'0'2

PressAcademia Procedia YEAR 2024  VOLUME 20
13TH ISTANBUL FINANCE CONGRESS, December 23, 2024 Istanbul, Turkiye.

THE IMPACT OF SUBSIDIES AND INCENTIVES ON FIRMS’ INNOVATION PERFORMANCE

DOI: 10.17261/Pressacademia.2024.1928
PAP- V.20-2024(14)-p.76-81

Ahmet Iskender?, Oktay Tas?

Istanbul Technical University, Management Engineering Department, Istanbul, Turkiye.
iskender18@itu.edu.tr, ORCID: 0000-0001-9777-1458

2Istanbul Technical University, Management Engineering Department, Istanbul, Turkiye.
tasokta@itu.edu.tr, ORCID: 0000-0002-7570-549X

To cite this document

Iskender,A., Tas, 0., (2024). The impact of subsidies and incentives on firms’ innovation performance. PressAcademia Procedia (PAP), 20, 76-
81.

Permanent link to this document: http://doi.org/10.17261/Pressacademia.2024.1928

Copyright: Published by PressAcademia and limited licenced re-use rights only.

ABSTRACT

Purpose- The purpose of this study is to investigate the impact of government incentives on firm innovation performance in Turkiye, with
the aim of providing an evidence-based framework for evaluating the effectiveness of these policies. By examining how various incentive
mechanisms influence firms’ research and development (R&D) investments, product innovations, and process improvements, the study seeks
to identify the key factors that drive innovation performance across different sectors and firm sizes. This research will contribute to the
academic literature by addressing the ongoing debate surrounding the efficiency and effectiveness of government incentives. It will also
provide strategic insights for policymakers, enabling the design and implementation of more targeted and efficient support mechanisms.
Ultimately, the findings aim to enhance the alignment of government policies with Turkiye’s broader goals of fostering innovation, improving
global competitiveness, and achieving sustainable economic growth.

Methodology- The methodology of this study is designed to analyze the impact of government incentives on firm innovation performance
in Turkiye using a quantitative research approach. The primary dataset utilized is sourced from the World Bank’s Enterprise Survey (WBES),
which covers over 150 countries and provides comprehensive information on various aspects of the business environment, such as financial
access, corruption, infrastructure, competition, and firm performance. For Turkiye, six separate surveys conducted between 2002 and 2019
were utilized. These surveys include data from firms of varying sizes, sectors, and regions, capturing both those that received government
incentives and those that did not. Based on a thorough literature review, a model tailored to the dataset was developed. The dependent
variable is the presence of innovation within firms, measured as a binary outcome, while government incentives serve as the primary
independent variable. Firm-specific characteristics frequently highlighted in the literature, such as firm size, age, export intensity, and sectoral
distribution, are included as control variables to ensure a comprehensive analysis. The statistical analysis was conducted using the Logit
regression technique in Python, chosen for its suitability in estimating the probability of binary outcomes. Diagnostic criteria such as Pseudo
R-squared, log-likelihood, LL-Null, and the likelihood ratio test (LLR p-value) were employed to evaluate model fit and statistical significance.
The results reveal that government incentives have a statistically significant effect on the likelihood of firm innovation, alongside other firm-
specific factors. This methodological framework provides a robust basis for understanding the relationship between government support
and innovation performance, offering valuable insights for policymakers.

Findings- The study reveals that R&D expenditures have the most significant impact on innovation, while the effect of firm size is relatively
smaller. Government incentives and export ratios positively influence innovation likelihood, consistent with literature. Over time, firm age
has shown a growing positive effect on innovation. In Turkiye, the probability of innovation for incentivized firms reached 19% in 2019,
compared to 6% for non-incentivized firms, though the overall impact of incentives remains limited. International comparisons highlight
Turkiye as having the lowest innovation probability among non-incentivized firms, with incentives providing modest improvements compared
to other countries.

Conclusion- The findings highlight the limited effectiveness of government incentives in Turkiye compared to other countries with stronger
incentive mechanisms, such as Slovenia and the Czech Republic. To address this, more strategic and targeted policies are needed to enhance
the impact of incentives, reverse the declining innovation trends, and align incentive mechanisms with broader innovation strategies. These
steps are critical for improving Turkiye's innovation performance, fostering competitiveness, and driving sustainable economic growth.

Keywords: Innovation performance, incentive, subsidies, logit regression, enterprise surveys, R&D expenditure.
JEL Codes: 031, 032, 038

1. INTRODUCTION

The economic growth and global competitiveness of countries largely depend on their ability to innovate. Innovation adds dynamism to
economic structures by developing new and improved products, processes, and services, playing a critical role in achieving sustainable
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development goals. Moreover, innovation enables companies to adapt quickly to changing market conditions, enhancing their
competitiveness in international markets. In this process, government incentives accelerate technological progress and increase economic
growth potential by encouraging firms to invest in R&D and innovation activities (Romer, 1990). Examining the impact of government support
on firm innovation performance is of strategic importance for designing more effective support mechanisms. Governments employ various
policy tools to promote innovation, including direct financial support, tax incentives, grants, and subsidies. However, there is ongoing debate
in academic and policy circles regarding the effectiveness of these incentives. While some studies indicate that government support
strengthens firms' R&D activities, others argue that these incentives fail to deliver the expected outcomes or lead to misallocation of
resources (Jones & Williams, 1998). These conflicting findings suggest that the effectiveness of incentives may vary depending on factors
such as industry, firm size, and technological intensity (Guellec, 2003). The primary objective of this study is to analyze the effects of
government incentives on firm innovation performance in depth. The research aims to evaluate the impact of incentives on firms' R&D
investments, product innovations, and process improvements through analyses conducted on firms across different industries and scales.
Analyzing other variables influencing firm innovation performance and comparing all results with selected international countries constitute
the secondary objectives of this study. This study aims to provide a framework for understanding and evaluating the effects of government
incentives on firm innovation performance in Turkiye. By offering an analytical basis for assessing the effectiveness of incentive programs at
the firm level, this framework seeks to contribute to both academic discourse and policy-making.

2. LITERATURE REVIEW

Government support programs play a crucial role in fostering innovation and economic growth. Assessing the performance of these programs
requires the use of various metrics, which can be broadly categorized into input, output, and outcome indicators. Input metrics focus on the
resources allocated to R&D activities, such as funding, personnel, and infrastructure. These metrics provide insights into the scale and
intensity of innovation efforts. However, some scholars argue that input metrics alone may not accurately capture the effectiveness of R&D
support programs, as they do not measure the actual outcomes and impacts of innovation activities (Cohen & Levinthal, 1990).

Output metrics, on the other hand, measure the tangible outputs generated from R&D investments, such as the number of patents,
publications, and prototypes developed. While output metrics provide valuable information about the immediate results of R&D efforts, they
may not fully capture the long-term impacts and benefits of innovation (Mansfield, 1991). Outcome metrics assess the broader socio-
economic impacts of innovation activities, including job creation, economic growth, and societal welfare. These metrics aim to evaluate the
ultimate effectiveness and value of government support programs in achieving their intended objectives. However, measuring outcomes can
be challenging due to the complex and long-term nature of innovation processes (Hall et al., 2010). Despite the importance of outcome
metrics, some scholars argue that attributing socio-economic impacts solely to R&D support programs can be problematic, as other factors,
such as market conditions and policy environment, also influence innovation outcomes (Mowery & Rosenberg, 1998).

Historically, the origins of R&D incentives date back to the late 19th and early 20th centuries. Particularly, in countries like the United Kingdom
and Germany, the first R&D incentives were provided to promote industrial and military innovations (Smith & Johnson, 2010). Numerous
studies indicate that technological progress and R&D activities enhance a country's competitiveness (Keller, 1997). Research demonstrates
that as R&D expenditures increase, countries become more innovative and efficient, consequently enhancing their competitiveness
(Branstetter, 2001). Research findings on the nature of the relationship between R&D expenditures and economic growth and country
development vary. Some studies argue that R&D expenditures positively influence economic growth and country development (Eid, 2012).

There is a wide range of academic research on factors affecting innovation performance. Some scholars, such as Hottenrott and Lobes-Bendo
(2016), highlight the critical role of financial resources in innovation. Others argue that the relationship between resources and innovation is
complex (Colpan et al., 2017). Human resource competency plays a critical role in the execution of innovative projects (Damanpour &
Schneider, 2006). Among the factors influencing innovation performance, the importance of technological infrastructure is increasingly
recognized (Wu & Wang, 2019). However, some studies suggest that its role in influencing innovative activities may be limited (Golgeci &
Kusakgl, 2016). Carayannis and Campbell (2012), as well as Etzkowitz (2003), emphasized that university-industry collaboration in the United
States enhances innovation and R&D performance and contributes to economic growth. Export activity has long been recognized as a factor
influencing innovation and R&D performance for firms in Turkiye and worldwide ( Wagner, 2008). In the literature, there are studies that
favor small firms, those that favor large firms, and those indicating that innovation outputs are independent of firm size (Yilmaz & Ekinci,
2018). Aerts and Czarnitzki (2016) conducted research showing that firm size does not determine R&D outputs. Similarly, another study from
Turkiye by Demir and Ustun (2018) found no significant difference in innovative outputs among firms of different sizes.

Academic research examining the impact of firm age on innovation performance constitutes an important area of study both in Turkiye and
globally (Ozdemir & Ekinci, 2018). Innovation culture, management practices, market conditions, and competitive factors are also key
elements influencing innovation performance (Kim & Park, 2018). The literature suggests that the response of industrial sectors to incentive
performance on innovation varies widely and is influenced by factors such as industry structure, technological complexity, and market
conditions (Dechezleprétre et al., 2017). Academic studies in Turkiye on government incentives and subsidies focus on various areas such as
economic growth, export performance, and technological advancements. These studies emphasize the importance of promoting R&D
activities while analyzing the impacts of government policies on the economy. Kalay and Kizildere (2015), who conducted research with TUIK
data, found that innovation performance is dependent on various factors. Studies such as Cetin and Gedik (2017), who found a strong
relationship between firm age, number of employees, and innovation, as well as Ela (2019), who identified a correlation between tax
incentives and innovation, also support this view. Furthermore, Canbay (2020a) concluded that there is a positive relationship between R&D
expenditures and export performance. Mercan and Cetin (2019) highlighted that different institutions’ incentives have varying effects on
innovation.
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3. DATA AND METHODOLOGY

In this study the data form the World Bank's Enterprise Survey conducted at the firm level across 150 countries worldwide were used. The
World Bank conducted this survey for Turkiye in the years 2002, 2005, 2008, 2013, 2015, and 2019. Since the effect of incentives on
innovation was intended to be examined in the econometric model; innovation (binary) was used as the dependent variable, incentives
(binary) were used as the main independent variable and variables mentioned in the literature were used as control variables (Table 1).
Model:
Inovation_statusit = B0 + B1.Firm_sizeit + [2.Firm_ageit + [3.Export_ratioit + [4.R&D_expenditure_ratioit
+ B5.Incentive_ratioit + [6.Number_of_emp + [7.Incentive_statusit + eit

B0 is the intercept. B1, B2, B3, B4, BS, B6, B7 is the slope coefficient. € is the error term. i and t represent firm (i) data at the end of year t.
While comparing the innovation performance of treated and untreated firms, the performance of firms treated and untreated in the same
year has been compared due to changing economic conditions over the years (Hud and Hussinger, 2015, p. 1847). Logistic regression (Logit)
is used to estimate the probability of an event occurring, such as the likelihood of innovation. It is used when the dependent variable is binary

(0or1).
Calcutating Log-odds (Logit):
Log—odds = B0 + f1xX1 + B2xX2 + .. + BnxXn

Calculating Probability (p):
elog—odds

p= 1+ elog—odds

Actual Probability in Logit Technique; The above probability calculations were made to show the effect of variables individually. To calculate
the actual probabilities, it is necessary to combine the effects of all variables.

Table 1: Variables and Descriptions

Variables Descriptions Survey Question Number by Year
2002 2005 2008 2015 2013 2019
INOV If innovation = 0; 0, else; 1 Q60al Q60a Ql H1-5 H1-5 H1-5
CSIZE  Size by number of employees S4a2 S4b A6b A6b Abb Abb
AGE Age of the company at the time of the survey Sla Sla B5S B5S B5 BS
TSALE  Firm’s annual total sales Q82a Q57a D2 D2 D2 D2
EXPO Percentage of Firm’s annual direct and indirect Qla Q7 D3 D3 D3 D3
export
RD Total annual R&D expenses of the company ECA017
Q83b Q58b ECA04 H8 H9
ECA019
EMPX  Number of permanent full-time workers Q91a1l Q66a L1 L1 L1 L1

SUBS During the last two years, did this establishment Q79a1 Q53al
receive any direct or indirect government grant? Q79a2 Q53a2 Q53 ECAG53 TU h4 BMK5a
(binary) -
Q79a3 Q53a3

5. FINDINGS AND CONCLUSION

In this study, seemingly unrelated regression (SUR) is used to define the relationship between social media sentiment and cryptocurrency
volatility. Below the tables, we explained the relationship among variables. Logit refression results of Turkiye are shown in Table 2.

Table 2: Logit Regression Results of Turkiye

Variables 2002 2005 2008 2013 2015 2019
Coef Coef Coef Coef Coef Coef
(p>1z]) (p>1z]) (p>1z]) (p>12]) (p>12]) (p>12])
Const. -1,4533 -0,6874 -0,8163 -1,5558 -2,7788 -3,1727
(0,000) (0,004) (0,000) (0,000) (0,000) (0,000)
RD/TSALE 15,5922 35,3256 21,6824 30,072 19,4432 46,3369
(0,184) (0,029) (0,000) (0,011) (0,000) (0,000)
EXPO 1,4557 2,017 -0,2943 0,2478 0,9082 1,2231
(0,000) (0,000) (0,176) (0,309) (0,000) (0,000)
CSIZE 0,4354 0,2948 0,1597 0,0780 0,4228 0,0101
(0,004) (0,059) (0,114) (0,533) (0,000) (0,942)
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SUBS 0,5469 0,5827 0,8266 1,0273 1,1758 1,2970
(0,232) (0,357) (0,001) (0,000) (0,000) (0,000)

AGE -0,0038 -0,0029 0,0096 -0,0021 0,0034 0,0163
(0,644) (0,591) (0,116) (0,769) (0,304) (0,007)

EMPX -0,0002 -9,15E-02 2,44E-03 0,0006 0,0001 5,83E-02
(0,270) (0,618) (0,987) (0,030) (0,468) (0,880)

The analysis reveals that the intercept terms are statistically significant (p-value < 0.05) and consistently negative across all years, indicating
a low baseline probability of innovation (<50%) when all independent variables are zero.

Among the independent variables, RD/TSALE stands out as the most influential factor, with a high coefficient (>15) and near-zero p-values,
suggesting a nearly guaranteed likelihood of innovation with increased R&D investments. Additionally, the Export Ratio (EXPO) significantly
and positively impacts innovation (p-value < 0.05), except in 2008 and 2013. Its effect has grown over time, increasing innovation probability
by 77.26% in 2019. Government incentives (SUBS) also demonstrate a strong positive relationship with innovation, with p-values close to
zero in most years. By 2019, these incentives boosted innovation probability to 78.53%. Conversely, firm size (CSIZE) and number of
employees (EMPX) show large coefficients but remain statistically insignificant (p-value > 0.05). Firm age (AGE), previously insignificant,
became statistically significant in 2015 and 2019, indicating a growing positive influence on innovation in recent years.

These findings emphasize the dominant role of R&D and government support in driving innovation while highlighting the evolving significance
of firm age and the limited impact of size and employee numbers.

Figure 1: Probability Graph based on Median and Mean Values of Firm Variables in Turkiye

Mean Probabllity Over Years for SUBS=0 and SUBS=1 Median Probability Over Years for SUBS=0 d SUBRS

S —— — -

To calculate the country average; the probabilities of firms in Turkiye innovating before and after treatment have been evaluated based on
the mean and median values of the data for the relevant years (Figure 1). The analysis highlights that firms receiving government incentives
exhibit higher innovation probabilities than non-incentivized firms in both median and mean calculations. Based on median data, incentivized
firms in 2019 had an innovation probability of 19.16%, compared to 6.08% for non-incentivized firms, with a steady decline in probabilities
for non-incentivized firms over time. The mean data further supports this trend, showing that treated firms consistently outperform
untreated firms, though the innovation probability gap of 7-16% narrows over time. While government incentives significantly enhance
innovation performance, the effect weakens as years progress. Notably, the elevated probabilities in 2002, particularly in the mean data,
suggest potential data irregularities that require further investigation.

Same calculations repeated for selected international countries and the results is shown in Table 3.

Table 3: Rogit Regression Results for Selected International Countries

Czech

Variables Turkiye Azerbaijan Georgia Slovenia Lithuania Portugal Italy Russia Malaysia Poland Rep Romania Hungary
Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef Coef
(p>lz])  (p>lzl)  (p>lz]) (p>lz])  (p>lzl)  (p>|z])  (p>|z]) (p>|z]) (p>lzl) (p>lzl) (p>lz]) (p>Iz]) (p>|zl)
Const. -3,1727 -2,6988 -0,8622 0,3054 -1,4569 -1,6594 1 8;[05 -2,3909 -1,5290 -0,9294 -2,489 -0,9298 -1,5042
(0,000)  (0,000) (0,035 (0,457)  (0,003)  (0,000) ( 0 000) (0,000) (0,000) (0,012) (0,000) (0,001)  (0,000)
RD/TSALE 9,0296 -

463369 141306 06407 -13218 4023668  oocor g0, 290114 77,8864 70,1906 32145 23,0054 232172
(0,000)  (0,333) (0,741) (0,492)  (0,159) ’ (472 (0000 (0,000  (0,015) (0,422) (0002)  (0,000)

EXPO 1,2231 0,718 -0,0624 0,0411 -0,5885 -0,1601 2,5601 0,7721  0,1566  0,1633 -0,324  1,6741  0,2085
(0,000)  (0,855) (0,821) (0,915)  (0,108)  (0,488) (0,000) (0,133) (0,489)  (0,000) (0,332) (0,000)  (0,447)

CoIzE 0,0101 0,7851 0,1912  0,3792 0,5579 0,3090 0 3;385 0,0802 0,3140  -0.1957 11,0217 -0,0270 0,1901

(0942) (0039 (0242 (0160) (0,005  (0010) )0 (0453) (0003)  (0165) (0,000) (0,807)  (0,160)

SUBS 1,2970  0,3099  0,3602 20,0331 -0,9406 -0,2162 2,0860 1,3370  0,7132  1,4163 1,5008 0,9418  0,3322
(0,000)  (0,512) (0,323) (0,999) (0,319)  (0,649) (0,063) (0,003) (0,069)  (0,001) (0,052) (0,048)  (0,260)
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AGE 0,0163  0,0225  0,0035 0,0039 -0,0106 0,0052 0,0081 0,0347 -0,0031 0,0066 -0,003 0,0056  -0,0089
(0,007)  (0,184)  (0,740) (0,651)  (0,258)  (0,145) (0,069) (0,000)  (0,590)  (0,303) (0,578) (0,555)  (0,362)
EMPX ‘5'523 E 0,0018  0,0033 0,0029  -0,0003  0,0003  0,0009 4,225 1,38E-02  -0,0003 -0,001 ‘z’gs E -0,0002
(0,000) (0,575)  (0,039) (0,364) (0,857)  (0,598)  (0,197) (0,966) (0,937)  (0,630) (0,094) (0,940) (0,758)

According to the analysis results, among the variables, the highest impact on innovation performance is the ratio of R&D expenditures to
total revenue, except for Georgia, Slovenia, and Italy. The second highest impact is from incentives and subsidies. Although the export impact
varies across countries, there is a significant positive relationship with innovation. No significant relationship was found between firm age
and size with innovation performance.

Table 4: Probability Results based on Mean and Median Values of Selected International Countries

Countries Mean Median

SUBS=0 SUBS=1 SUBS=0 SUBS=1
Turkiye 11,46% 32,13% 6,09% 19,17%
Malaysia 43,51% 61,12% 34,71% 52,03%
Poland 24,61% 63,64% 22,36% 54,28%
Czech Rep. 62,73% 88,30% 59,09% 86,63%
Romania 36,67% 65,97% 24,92% 51,86%
Hungary 29,67% 37,03% 24,93% 31,65%
Azerbaijan 32,25% 39,35% 32,17% 39,26%
Georgia 48,70% 57,64% 46,22% 55,20%
Slovenia 81,34% 100,00% 78,00% 100,00%
Lithuania 93,26% 84,38% 44,57% 23,89%
Portugal 33,19% 28,58% 30,89% 26,48%
Italy 10,98% 49,83% 11,95% 52,23%
Russia 16,41% 42,77% 16,39% 42,74%

According to the results of the study, Turkiye ranks among the lowest in performance compared to the countries being analyzed. While
outliers boost the success of incentives, the impact of incentives remains limited compared to other countries. In countries that show 50%
performance even without incentives, Turkiye stands at around 10%. In the Czech Republic, Azerbaijan, Portugal, Slovenia, and Russia, the
impact of outliers on performance was negligible.

The results of this study indicate that government incentives and subsidies have a positive effect on firm innovation performance.
Additionally, the impact of firm R&D expenditures and export ratios is also positive. However, no significant effect was found for firm age
and size. The results are consistent with the literature review. If the study is further enriched with different variables from the literature and
updated, and if in-depth case studies and concrete firm data are tested, it is believed that the likelihood of success for firms applying for
incentives could be predicted by the incentive provider.
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ABSTRACT

Purpose- The purpose of this study is to identify the economic, financial, and liberal factors affecting the financial fragility levels of resource-
rich high-income economies and to analyze the interactions between these factors.

Methodology-The methodology of the study includes a panel data analysis for the period 2006-2023. The research focuses on resource-rich
high-income economies with a Gross Domestic Product (GDP) per capita exceeding $14,005 (based on the World Bank's Atlas method) and
natural resource exports accounting for more than 25% of their total exports, according to TradeMap data.

Findings- The analysis aimed at determining the financial fragility levels of resource-rich high-income economies revealed that improvements
in the rule of law and judicial effectiveness positively impact the financial fragility index, thereby supporting financial stability. Similarly,
government expenditures, broad money supply, and the asset size of deposit banks were also found to have a positive effect on the financial
fragility index, contributing favorably to stability. However, increases in financial liberalization scores were observed to negatively affect the
financial fragility index, weakening stability. Additionally, the lagged value of the financial fragility index showed a persistent effect on the
current levels of fragility.

Conclusion- Resource-rich high-income economies are distinguished not only by their vast natural resource reserves but also by their high-
income levels and advanced economic structures. Ensuring sustainable financial stability in such economies necessitates adopting a holistic
approach. Controlled implementation of financial liberalization, coupled with the establishment of adequate regulatory and supervisory
mechanisms, can strengthen financial stability. Likewise, a robust rule of law and an effective judicial system can enhance the confidence of
economic actors, contributing to reduced financial fragility. Effective and efficient management of public expenditures supports economic
growth and resilience while ensuring the sustainability of these expenditures. Strengthening the banking sector's structure and aligning its
size to contribute positively to economic stability can enhance the resilience of the financial system. In designing monetary supply policies,
it is essential to manage risks such as inflationary pressures and asset bubbles while increasing liquidity. Policies should not only aim to
reduce dependence on natural resources but also promote economic diversification, thereby supporting inclusive and sustainable growth.

Keywords: Camel analysis, fragility, resource-rich economies, liberalization, panel data.
JEL Codes: GO0, G10, G15

YUKSEK GELIRLi KAYNAK ZENGINi EKONOMILERDE FINANSAL KIRILGANLIK
OzET

Amag- Bu ¢alismanin amaci, yuksek gelirli kaynak zengini ekonomilerin finansal kirilganlk diizeylerine etki eden ekonomik, finansal ve liberal
faktorleri belirlemek ve bu faktorler arasindaki etkilesimleri analiz etmektir.

Y6énetm- Arastirmanin metodolojisi, 2006-2023 dénemi igin bir panel veri analizi uygulamasini icermektedir. Calisma, Diinya Bankasi Atlas
ydntemine gore kisi basi Gayrisafi Yurtici Hasilasi (GSYiH) 14,005 ABD dolarini asan ve TradeMap verilerine gére dogal kaynak ihracatlarinin
toplam ihracatlarinin %25’inden fazla olan yiiksek gelirli kaynak zengini ekonomilere odaklanmaktadir.

Bulgular- Yiksek gelirli kaynak zengini ekonomilerin finansal kirilganlik diizeylerini belirlemeye yonelik yapilan analizde, hukukun tGstunlugi
ve yargi etkinligindeki artiglarin finansal kirilganlik endeksini pozitif yonde etkiledigi ve finansal istikrari destekledigi gortlmustur. Benzer
sekilde, hiikiimet harcamalari, genis para arzi ve mevduat bankalarinin aktif biyukliiklerinin de finansal kirilganhk endeksini pozitif etkileyerek
istikrari olumlu etkiledigi tespit edilmistir. Bununla birlikte, finansal liberallesme skorundaki artislarin finansal kirilganlk endeksini negatif
etkileyerek istikrari zayiflattigi gézlemlenmistir. Ayrica, finansal kirilganlk endeksinin bir dénem gecikmeli degeri, mevcut dénemdeki
kirllganlik diizeyleri tizerinde devam eden bir etki géstermektedir.

Sonug: Yiiksek gelirli kaynak zengini ekonomiler, genis dogal kaynak rezervlerine sahip olmalarinin yani sira yiiksek gelir seviyeleri ve gelismis
ekonomik yapilari ile dikkat cekmektedir. Yiksek gelirli ve dogal kaynak zengini ekonomilerde, strdurilebilir finansal istikrarin saglanmasi
icin batuincdl bir yaklasim benimsenmesi gerekmektedir. Finansal liberallesmenin kontrolli bir sekilde uygulanmasi, yeterli diizenleyici ve
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denetleyici mekanizmalarin olusturulmasiyla finansal istikrari gliglendirebilir. Ayni sekilde, gligli bir hukukun Gstinlugu ve etkin yargi sistemi,
ekonomik aktorlerin giivenini artirarak finansal kirilganhigin azalmasina katki saglayabilir. Kamu harcamalarinin etkin ve verimli bir sekilde
yonetilmesi, ekonomik biiyimenin ve dayanikliigin artiriimasina destek olurken, bu harcamalarin sirdirdlebilirligi de géz 6niunde
bulundurulmalidir. Bankacilik sektoriiniin saglam bir yapiya kavusturulmasi ve biyiklGglniin ekonomik istikrara katki saglayacak sekilde
diizenlenmesi, finansal sistemin direngli bir yapiya kavusmasini destekleyecektir. Para arzi politikalarinin tasariminda ise likiditeyi artirirken
enflasyonist baskilar ve varlik balonlar gibi riskler dikkatle yonetilmelidir. Uygulanacak politikalar, yalnizca dogal kaynaklara bagimhhgi
azaltmakla kalmamali, ayni zamanda ekonomik gesitliligi artirarak kapsayici ve siirdiirilebilir bliyimeyi desteklemelidir.

Anahtar Kelimeler: Camel analizi, kirilganlk, kaynak zengini ekonomiler, liberallesme, panel veri.
JEL Kodlari: GOO, G10, G15

1. GiRiS

Finansal liberallesme, sermaye akislarinin serbestlesmesi ve finansal piyasalarin deregiilasyonu yoluyla ekonomik biylimeyi tesvik etmeyi
amaglar. Liberallesme siireci, kaynak zengini ekonomiler igin hem firsatlar hem de riskler barindirmaktadir. Calismada Trade Map verilerine
gore dogal kaynak ihracati, toplam ihracatinin %25 ve Uzerini olusturan ve Diinya Bankasi, tlkeleri kisi basina digsen Gayrisafi Milli Hasila
(GSMH) verilerine dayanarak "yiiksek" gelirli 10 kaynak zengini ekonomi belirlenmistir. Diinya Bankasi'nin bu gelir siniflandirmalari, tlkelerin
kalkinma dizeylerini degerlendirmede 6nemli bir referans noktasidir. Diinya Bankasi diizenli araliklarla siniflandirma kriterlerini ve giincel
listeleri glincellemektedir; bu bilgilere resmi internet sitesinden ulasilabilir. S6z konusu kaynaklar, bir arastirmaci ya da politika yapici igin
tlkeleri ekonomik kosullarina gére karsilastirmali bir analiz yapmasinda son derece muteberdir (World Bank, 2023).

Dogal kaynak zengini ulkeler, dogal kaynaklardan elde edilen gelir sayesinde bazi ekonomik ayricaliklara sahip olsa da, bu durum finansal
sistemin kirilganligi agisindan bazi riskleri de beraberinde getirmektedir. Bu baglamda, dogal kaynak fiyatlarindaki oynaklik ve dis diinyaya
olan bagimlilik, bir ekonominin finansal saglamhgini tehdit etmektedir. Sermaye hareketlerinin hizini artiran finansal serbestlesme sireci, ani
sermaye cikislarina yol agarak finansal kirilganlik olugturabilir ve ekonomik refahin istikrarini engelleme potansiyeline sahiptir. Bu galismanin
amaci, dogal kaynak zengini ekonomilerde finansal liberallesme siirecinin yarattigi kirilganliklari tartismaktir. Daha spesifik olarak, finansal
liberallesme ile olusan finansal kirilganlik arasindaki iliskide gesitli ekonomik, 6zglirlik ve yonetisim endekslerinin roliinii arastirmaktir. Bu
cercevede, arastirma konusuna dahil olan yiiksek gelirli 10 dogal kaynak zengini ekonominin finansal kirilganligina yonelik belirleyicileri analiz
edilmistir.

2. LITERATUR TARAMASI

Finansal liberallesme, sermaye hareketlerinin serbestlesmesi ve finansal piyasalarin deregiilasyonu yoluyla ekonomik biytimeyi tesvik etmeyi
amaglayan bir sirectir. Ancak, bu siire¢ Ozellikle kaynak zengini ekonomilerde finansal kirilganlklari artirabilir. Finansal liberallesme,
ekonomik buyume ve finansal istikrar arasindaki iliskiler, 6zellikle dogal kaynaklara bagiml ekonomilerde, akademik literattirde genis bir
sekilde incelenmistir.

McKinnon (1973) finansal liberallesmenin tasarruflari ve yatirimlari artirarak ekonomik blytimeyi destekledigini 6ne sirmustur. Bu gors,
finansal baskilarin kaldirilmasinin kaynaklarin daha verimli dagihmini saglayacagi ve bdylece biytimeyi hizlandiracagi varsayimina dayanir.
Daha sonraki kanitlar ise, bu tir iliskilerin mutlaka dogrusal olmadigini 6ne strmustir. Demirgl¢-Kunt ve Detragiache (1998), uygun
dizenleyici ve denetleyici dnkosullar saglanmadan gerceklesen finansal serbestlesmenin, aslinda bankacilik krizlerinin 6nkosullarini
yaratabilecegini ortaya koymustur.

Kaminsky ve Reinhart (1999), finansal liberallesme sonrasi bankacilik krizlerinin genellikle déviz krizleriyle eszamanli olarak ortaya ¢iktigini ve
bu durumun "ikiz krizler" olarak adlandirildigini tespit etmigslerdir. S6z konusu krizler, finansal sistemi dis soklara karsi daha kirilgan hale
getirmenin yani sira ekonomik istikrari da daha fazla tiketmektedir. Buna ek olarak, emtia fiyatlarindaki oynaklik, dogal kaynak agisindan
zengin ekonomilerde derin finansal kiriiganliklara dénusttrebilmektedir.

Nitekim, Hartwell’'in (2016) gegis ekonomilerinde finansal serbestlesmenin etkilerini kaydeden analizi, boyle bir stirecin sonucunun dogrusal
olmadigini géstermektedir. Bu suiregte, ekonomik serbestlesmenin baslangicinda ekonomiler zarar gérebilse de uzun vadede biylmeyi tesvik
ettigi sonucuna varilmistir. Ote yandan, Kaminski ve Schmukler (2007), finansal serbestlesmenin ilk etkilerinin piyasa oynakligi seklinde
gozlemlendigine, ancak zamanla finansal piyasa gelisimini sagladigina isaret etmislerdir. Latib ve Mohamad (2023) ise bir meta-analiz
yaklagimiyla, finansal serbestlesmenin genel olarak ekonomik biiylime boyutlarinda olumlu etkileri oldugunu, ancak bu etkinin buyukIiginin
lilkeye 6zgli faktorlere gore degisebilecegini saptamislardir.

Misati ve Nyamongo (2012), Sahra Alti Afrika tlkelerinde finansal liberallesmenin finansal kirilganlik tizerindeki etkilerini analiz etmis ve
liberallesmenin yetersiz dlzenleyici cergeveler altinda finansal istikrarsizliga yol agabilecegini bulmuslardir. Iftikhar (2015) ise panel veri
analizi kullanarak, finansal reformlarin finansal kirilganligi artirabilecegini, ozellikle bankacilik sektoriinin yeterince dizenlenmedigi
durumlarda bu etkinin daha belirgin oldugunu belirtmistir. Hussain ve arkadaslari (2022), finansal gelisme, liberallesme ve ekonomik
blytimenin finansal istikrarsizlik Uzerindeki etkilerini inceledikleri ¢alismalarinda, finansal liberallesmenin finansal istikrarsizligi
artirabilecegini, ancak bu etkinin finansal gelismislik diizeyine bagli oldugunu ifade etmislerdir.

Argitis ve Nikolaidi (2014), Yunanistan o6rneginde, finansal kirllganhgin kamu sektéri krizine nasil katki sagladigini analiz etmiglerdir.
Biatowolski ve arkadaslari (2021), finansal kirilganlik ve bireylerin finansal kontroliiniin genel refah tzerindeki etkilerini incelemis ve finansal
kirlganhgin bireylerin refahini olumsuz etkiledigini bulmuslardir. Boratyriska (2021), Orta ve Dogu Avrupa Ulkelerinde ekonomik kirilganhgin
belirleyicilerini analiz etmis ve finansal faktorlerin ekonomik kirilganlik Gizerinde 6nemli bir etkisi oldugunu belirtmistir.
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Pina (2018), makro ve mikro diizeyde finansal liberallesmenin tasarruflar ve ekonomik biiyiime Gzerindeki etkilerini analiz etmistir. Sonuglar,
finansal liberallesmenin tasarruf oranlarini artirarak ekonomik biiyimeyi destekleyebilecegini, ancak bu etkinin Glkelerin ekonomik yapilari
ve politikalari tarafindan belirlendigini géstermektedir. Rehman ve digerleri (2021), gelismekte olan tilkelerde sermaye hesabi liberallesmesi,
kurumsal yapi ve ekonomik bliyiime arasindaki iligkileri incelemiglerdir. Bulgular, sermaye hesabi liberallesmesinin ekonomik blytimeyi tegvik
ettigini, ancak bu etkinin kurumsal yapilarin kalitesine bagh oldugunu ortaya koymaktadir. Wen-xuan (2020), Cin ve Japonya’daki finansal
serbestlesmenin ekonomik kalkinma tizerindeki etkilerini karsilastirmistir. Sonuglar, finansal serbestlesmenin her iki tlkede de ekonomik
kalkinmayi destekledigini, ancak etkinin biytkliginin lilkeye 6zgi faktorlere ve uygulanan politikalara bagl oldugunu goéstermektedir.

Bhattacharyya ve Hodler (2014), dogal kaynak gelirlerinin finansal gelisme agisindan olumsuz etkiler yaratabilecegini ve bunun politik
kurumsal yapinin kalitesine bagli oldugunu belirtmislerdir. Mlachila ve Ouedraogo (2017), dogal kaynaga dayali ekonomilerde kaynak
gelirlerinin finansal sektoriin gelisimi Gzerinde olumsuz bir etki yaratabilecegini ve bunu “finansal kaynak laneti” olarak adlandirmiglardir.
Yildinm ve digerleri (2022), dogal kaynak rantlarinin finansal gelisme Uzerindeki etkisini asimetrik bir analizle ele alarak, dogal kaynak
gelirlerinin finansal gelismeyi etkileyebilecegini gostermislerdir. Boucekkine ve digerleri (2021), dogal kaynaga bagimli ekonomilerde
kurumsal dinamiklerin stokastik analizini yaparak, kaynak bagimliliginin kurumsal kalitenin gelecekte bozulmasina ve buna bagli olarak diigiik
blytime performanslarina neden olabilecegini vurgulamislardir.

3. VERIi VE YONTEM

S6z konusu galismaya dahil olan yiiksek gelirli kaynak zengini tlkelerin liberallesme, yonetisim ve ekonomilerine iliskin gerekli veriler; Dlinya
Bankasi, IMF, UNCTAD ve Heritage Foundation gibi uluslararasi kuruluglar tarafindan yayinlanan istatistikler ve veri tabanlarindan elde
edilmistir. Finansal liberallesme sirecinin yarattigi dinamikler ve buna bagh olarak olusan kirilganliklar, literatiirde genis kabul géren panel
veri regresyonu ve 6lgim endeksleri yardimiyla analiz edilmistir.

Diinya Bankasi verilerine gére, kisi basi GSYiH'si 14,005 ABD dolarini asan ve toplam ihracatlarinin %25’inden fazlasi dogal kaynaklara dayanan
10 kaynak zengini ekonomi (Bahreyn, Birlesik Arap Emirlikleri, Katar, Kuveyt, Norveg, Rusya, Suudi Arabistan, Sili, Trinidad ve Tobago, Umman)
¢alismada incelenmistir. Bagimli degisken olan Finansal Kirilganlik Endeksi, CAMEL gostergelerinin her birine 0.20 agirlik verilerek uluslararasi
veri tabanlarindan elde edilen verilerle olusturulmustur. Endeksin yikselmesi finansal istikrari, dusmesi ise finansal kirilganhgi
gostermektedir. Analizde kullanilan degiskenlerin tanimsal istatistikleri asagidaki tabloda sunulmustur.

Tablo 1: Degiskenlerin Tanimsal istatistikleri

Degisken Gozlem Ort. Standart Min Max | Degisken Gozlem Ort. Standart Min Max
Sapma Sapma
finfrag 180 0.479 0.098 0.28 0.78 ihrel 180 0.056 0.256 -0.45 117
libskor 180 0.667 0.072 0.5 0.79 ihre2 180 0.065 0.255 -0.51 0.9
mhak 180 0.603 0.175 0.2 1 ihre3 180 0.016 0.101 -0.31 0.47
yet 180 0.574 0.169 0.19 0.97 fdi1 180 0.026 0.034 -0.07 0.16
hdur 180 0.547 0.186 0.21 0.97 fdi2 180 1.246 14.794 -47.4 188
vyuk 180 0.893 0.148 0.5 1 gdpl 180 0.029 0.046 -0.09 0.26
hhar 180 0.625 0.179 0.03 0.9 gdp2 180 0.029 0.046 -0.09 0.26
fsag 180 0.727 0.275 0 1 yetkl 180 -0.12 2.772 -30.3 7.25
iozg 180 0.704 0.102 0.48 0.95 yetk2 180 0.679 0.167 0.26 0.99
cozg 180 0.673 0.12 0.4 0.97 ithel 180 0.058 0.183 -0.37 0.63
pozg 180 0.754 0.066 0.57 0.91 ithe2 180 0.032 0.149 -0.33 0.57
tozg 180 0.794 0.065 0.44 0.89 enf2 180 0.037 0.036 -0.05 0.16
yozg 180 0.55 0.17 0.25 0.9 enf3 180 0.047 0.115 -0.28 0.34
fozg 180 0.57 0.132 0.3 0.9 isgucu 180 0.033 0.052 -0.08 0.27
dnug 180 0.059 0.143 -0.37 0.45 regtl 180 0.026 1.692 -14.3 12.4
dnugk 180 0.033 0.135 -0.37 0.43 regy2 180 0.672 0.171 0.13 0.97
gdpt 180 0.109 0.068 0.01 0.34 hukust 180 -0.03 2.274 -28 9.15
m21 180 0.676 0.177 0.32 1.15 dkayg 180 0.222 0.134 0.03 0.59
m22 180 0.094 0.094 -0.07 0.41 issiz 180 0.036 0.024 0 0.11
m23 180 0.097 0.094 -0.07 0.41 iozghes 180 -0.02 0.094 -0.68 0.16
enfl 180 0.036 0.035 -0.05 0.16 kiriligan 180 0.059 0.074 0 0.23
yolsuz 180 -0.06 13 -9.46 8.18 banl 180 1.18 0.374 0.56 2.14
gdpban 180 0.727 0.322 0.26 1.64 ban2 180 0.346 0.113 0.19 0.95
isveren 180 0.02 0.015 0 0.05 ban3 180 0.861 0.377 0.3 2.46

Finansal Kirilganlik Endeksi (finfrag): Ortalama degeri 0.479 ve standart sapmasi 0.098 olan bu endeks, minimum 0.28 ve maksimum 0.78
degerleri arasinda degismektedir. Tanimsal istatistikler finansal kirilganlk seviyelerinin tlkeler arasinda ve zaman iginde belirgin farkhlklar
gosterdigine isaret etmektedir.

Liberallesme Genel Skoru (libskor): Ortalama 0.667 ve standart sapma 0.072 olup, degerler 0.5 ile 0.79 arasinda degismektedir. Tanimsal
istatistikler, incelenen ekonomilerin liberallesme diizeylerinde nispeten homojen bir dagilm oldugunu géstermektedir.
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Hukukun Ustiinliigi (hukust): Ortalama degeri -0.03 ve standart sapmasi 2.274 olan bu degisken, -28 ile 9.15 arasinda genis bir aralikta
degismektedir. Bu genis varyasyon, llkeler arasinda hukukun Gsttinliigl algisinda biytk farkhliklar oldugunu géstermektedir.

Mevduat Bankalarinin Aktifleri/GSYH (ban3): Ortalama 0.861 ve standart sapma 0.377 olup, degerler 0.3 ile 2.46 arasinda degismektedir.
Tanimsal istatistik, bankacilik sektoriiniin ekonomideki rolliniin tilkeler arasinda degiskenlik gosterdigini ifade etmektedir.

Genis Para Arzi (m22): Ortalama 0.094 ve standart sapma 0.094 olan bu degisken, -0.07 ile 0.41 arasinda degismektedir. Tanimsal istatistik,
para arzinin ekonomiler arasinda farklilk gosterdigini ve bazi tlkelerde negatif degerlere ulastigini géstermektedir.

Hiikiimet Harcamalar (hhar): Ortalama 0.625 ve standart sapma 0.179 olup, degerler 0.03 ile 0.9 arasinda degismektedir. Tanimsal istatistik,
hikiimet harcamalarinin GSYH'ye oraninin tilkeler arasinda énemli 6lgtide farklilik gosterdigini ifade etmektedir.

4. BULGULAR

Panel veri analizinde otokorelasyon tespit edildiginden, modelin dinamik yapisini yansitmak igin bagimh degiskenin bir donem gecikmeli
degeri modele dahil edilmistir. Ayrica, heteroskedastisite nedeniyle tahminlerin guvenilirligini artirmak amaciyla direngli (robust) standart
hatalar kullanilmigtir. Yatay kesit bagimliiginin olmadigi belirlenen model, sabit etkiler (fixed effects) yontemiyle tahmin edilmis ve
gozlemlenmeyen sabit birim 6zelliklerinin etkisi izole edilmistir. Bu metodolojiler, panel veri analizlerinde yaygin olarak kabul edilmektedir
(Wooldridge, 2010; Baltagi, 2005). Detayh bulgular asagidaki tabloda sunulmustur.

Tablo 2: Yiiksek Gelirli Kaynak Zengini Ekonominin Panel Veri Analiz Sonuglari

finfrag Katsayi Robust Standart Hata t-degeri p-degeri
hukust 0.0053884 0.0010423 5.17 0.001
ban3 0.0362268 0.0071379 5.08 0.001
m22 0.0524956 0.0236174 2.22 0.053
libskor -0.3578612 0.076175 -4.7 0.001
yet 0.0509221 0.0156599 3.25 0.01
hhar 0.0840713 0.0205286 4.1 0.003
finfrag L1. 0.3696873 0.0712253 5.19 0.001
rho 0.79580287

R-sq 0.7492

*** p<.01, ** p<.05, * p<.1

Hukukun ustiinliigii (hukust): Katsayisi 0.0054 olup, p-degeri 0.001'dir. Bu, hukukun Gstlnligtndeki bir birimlik artisin finansal kirilganlik
endeksini %0.54 artirdigini ve bu etkinin %1 anlamlilik diizeyinde istatistiksel olarak anlamli oldugunu géstermektedir.

Mevduat bankalarinin aktifleri/GSYH (ban3): Katsayisi 0.0362 olup, p-degeri 0.001'dir. Bu, mevduat bankalarinin aktiflerinin GSYH'ye
oranindaki bir birimlik artisin finansal kirilganlk endeksini %3.62 artirdigini ve bu etkinin %1 anlamlilik dlizeyinde istatistiksel olarak anlamli
oldugunu gostermektedir.

Genig para arzi (m22): Katsayisi 0.0525 olup, p-degeri 0.053'tiir. Bu, genis para arzindaki bir birimlik artisin finansal kirilganlik endeksini %5.25
artirdigini, ancak bu etkinin %5 anlamlilik diizeyinde sinirda istatistiksel anlamlilik tagidigini géstermektedir.

Liberallesme Genel Skoru (libskor): Katsayisi -0.3579 olup, p-degeri 0.001'dir. Bu, liberallesme skorundaki bir birimlik artisin finansal
kirilganlik endeksini %35.79 azalttigini ve bu etkinin %1 anlamlilik diizeyinde istatistiksel olarak anlamli oldugunu géstermektedir.

Yarg etkinligi (yet): Katsayisi 0.0509 olup, p-degeri 0.01'dir. Bu, yarg etkinligindeki bir birimlik artisin finansal kirilganlik endeksini %5.09
artirdigini ve bu etkinin %1 anlamlilik diizeyinde istatistiksel olarak anlamli oldugunu gostermektedir.

Hiikiimet harcamalari (hhar): Katsayisi 0.0841 olup, p-degeri 0.003'tur. Bu, hikiimet harcamalarindaki bir birimlik artisin finansal kirilganhk
endeksini %8.41 artirdigini ve bu etkinin %1 anlamlilik diizeyinde istatistiksel olarak anlamli oldugunu géstermektedir.

Finansal kirilganhk endeksinin bir donem gecikmeli degeri (finfrag L1.): Katsayisi 0.3697 olup, p-degeri 0.001'dir. Bu, finansal kirilganhk
endeksinin bir dnceki donem degerindeki bir birimlik artisin mevcut dénem finansal kirilganlk endeksini %36.97 artirdigini ve bu etkinin %1
anlamhilik diizeyinde istatistiksel olarak anlamli oldugunu géstermektedir.

Modelin determinasyon katsayisi (R?) 0.7492 olup, bagimsiz degiskenlerin finansal kirilganlk endeksindeki degisimin %74.92'sini agikladigini
gostermektedir. Bulgular, liberallesme genel skorundaki artisin finansal kirilganhig artirdigini, diger degiskenlerdeki artiglarin ise finansal
kirilganligi azalttigini géstermektedir. Ozellikle, hukukun Gstiinliigii, mevduat bankalarinin aktifleri, yargi etkinligi ve hiikiimet harcamalarinin
finansal kirilganhk Gzerinde pozitif ve istatistiksel olarak anlamli etkileri bulunmaktadir. Genis para arzinin etkisi ise sinirda anlamlilik
gostermektedir. Ayrica, finansal kirilganlk endeksinin bir donem gecikmeli degeri, mevcut dénem finansal kirilganlik Gzerinde pozitif ve
anlamli bir etkiye sahiptir.
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5. SONUC

Finansal liberallesmenin artmasinin finansal kirilganhigi artirabilecegi analiz sonuglarindan anlasiimaktadir. S6z konusu bulgu, finansal
piyasalarin serbestlesmesinin, 6zellikle yeterli diizenleyici ve denetleyici mekanizmalarin bulunmadigi durumlarda, finansal sistemin istikrarini
zayiflatabilecegini ortaya koymaktadir. Bu nedenle, finansal liberallesme politikalarinin uygulanmasinda temkinli olunmali ve gerekli kurumsal
altyapi glglendirilmelidir. Ayrica, glgli hukukun Gstinligi ve etkin yargi sistemlerinin varhgi, finansal kirilganligi azaltarak finansal istikrari
desteklemektedir. Bu unsurlar, ekonomik aktorlerin glivenini artirarak finansal sistemin daha istikrarli bir sekilde islemesine olanak
tanimaktadir. Dolayisiyla, kurumsal vyapilarin giiglendirilmesi, finansal istikrarin korunmasi agisindan temel bir unsur olarak
degerlendirilmelidir. Bununla birlikte, artan hikiimet harcamalarinin finansal kiriiganhgi azaltmada olumlu bir etkiye sahip olabilecegi
gorilmektedir. Kamu harcamalarinin etkin ve verimli bir sekilde yonetilmesi, ekonomik biylumeyi destekleyerek finansal sistemin
dayanikliligini artirabilir; ancak, bu harcamalarin strdurilebilirligi ve finansmani dikkatle ele alinmalidir.

Mevduat bankalarinin aktiflerinin GSYH'ye oranindaki artisin finansal kirilganhigi azaltici bir etki yaratabilecegi de ifade edilmektedir. Glglu ve
saglam bir bankacilik sektor, finansal sistemin genel istikrarina katki saglamakta ve ekonomik dalgalanmalara karsi direng olusturmaktadir.
Ancak, bankacilik sektérintin blytklugu kadar risk yonetimi ve diizenleyici cergevenin etkinligi de 6nemlidir. Genis para arzindaki artigin
finansal kirilganlik Gzerindeki etkisi ise istatistiksel anlamlilik sinirinda kalmaktadir. Para arzindaki artis ekonomik blyimeyi tesvik edebilir ve
likiditeyi artirarak finansal sistemin isleyisini destekleyebilir, ancak kontrolsiiz artislar enflasyonist baskilara, varlik balonlarina ve finansal
sistemde dengesizliklere yol acgabilir. Bu nedenle, para politikalarinin tasariminda dikkatli olunmali ve potansiyel riskler g6z 6niinde
bulundurulmahdir.

Ayrica, finansal kirilganhk endeksinin bir donem gecikmeli degerlerinin mevcut donemdeki finansal istikrar Gzerinde anlamli bir etkisi oldugu
gorilmektedir. Diger bir ifadeyle, 6nceki dénemlerde finansal kirilganlik endeksinde gézlemlenen artiglar, mevcut dénemde de benzer
egilimlerin devam ettigini gbstermektedir. Bu baglamda, finansal istikrari artirmaya yonelik politikalarin uzun vadeli ve strdurilebilir olmasi,
elde edilen olumlu sonuglarin kalicihgini saglamak agisindan énemlidir. Sonug itibariyla, ylksek gelirli ve dogal kaynak zengini ekonomilerde
finansal istikrarin saglanmasi ve siirdurilebilir olmasi igin finansal liberallesme politikalarinin dikkatle uygulanmasi, kurumsal yapilarin
guglendirilmesi, kamu harcamalarinin etkin yonetimi ve bankacilik sektoriiniin saglamligina 6nem verilmesi gerekmektedir. Bu unsurlarin
butlncdl bir yaklagimla ele alinmasi, finansal kirilganhigin azaltilmasi ve ekonomik istikrarin korunmasinda belirleyici bir rol oynayacaktir.
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ABSTRACT

Purpose- Traditional POS systems often lead to high transaction costs, increased error rates, and insufficient customer satisfaction. To
address these limitations, smart POS systems have been developed to optimize transaction processes using advanced routing algorithms.
This study aims to examine the impact of smart POS systems on transaction efficiency, customer satisfaction, commission cost reduction,
and their influence on employee task allocation towards more strategic and value-added roles through intelligent routing and data-driven
decision mechanisms.

Methodology- Dynamic routing mechanisms were utilized for commission cost optimization. Big data analytics tools, including Apache Spark
and HDFS, were applied to process real-time transaction data, ensuring scalable and adaptive solutions.

Findings- The findings indicate that smart POS systems significantly reduce commission costs, lower transaction error rates, and improve
operational efficiency. Additionally, integrating customer behavior prediction models with intelligent routing strategies enhances customer
satisfaction and financial performance. The results further suggest that automation and data-driven approaches reduce manual interventions
in transaction processes, enabling employees to allocate more time to strategic roles and value-added tasks. This shift contributes to
organizational adaptability and innovation.

Conclusion- This study highlights the contributions of smart POS systems to the fintech sector by addressing gaps in transaction efficiency,
commission cost management, and customer satisfaction. The findings demonstrate that data-driven decision-making and dynamic routing
mechanisms not only optimize transaction processes but also positively impact customer experiences, financial outcomes, and employee
engagement in strategic tasks.

Keywords: Smart POS systems, transaction efficiency, commission cost optimization, customer behavior prediction, big data analytics
JEL Codes: D53, G21, L86

AKILLI POS SISTEMLERININ TASARIMI VE GELISTIRILMESI: KOMISYON OPTIMIZASYONU VE ISLEM
VERIMLILIGI

OZET

Amag- Geleneksel POS sistemleri, yiiksek islem maliyetleri, artan hata oranlari ve yetersiz musteri memnuniyeti gibi sinirhliklar nedeniyle
elestirilmektedir. Bu sinirlamalari agsmak amaciyla, gelismis yonlendirme algoritmalari kullanan akilli POS sistemleri gelistirilmistir. Bu galisma,
akilli POS sistemlerinin islem verimliligi, musteri memnuniyeti ve komisyon maliyetlerinin azaltilmasi tizerindeki etkilerini ve ¢alisanlarin daha
stratejik ve katma degerli gorevlere zaman ayirmalarina olan katkisini incelemeyi amaglamaktadir.

Yéntem- Komisyon maliyetlerini optimize etmek i¢in dinamik yonlendirme mekanizmalarindan yararlaniimigtir. Ayrica, Apache Spark ve HDFS
gibi buylk veri analitigi araglar, gercek zamanli islem verilerini islemek i¢in uygulanmistir.

Bulgular- Arastirma sonuglari, akilli POS sistemlerinin komisyon maliyetlerini dnemli 6lglide azalttigini, islem hata oranlarini distrdigiini ve
operasyonel verimliligi artirdigini géstermektedir. Ayrica, misteri davranislarini tahmin eden modellerin akilli yonlendirme stratejileriyle
entegrasyonu, misteri memnuniyetini ve finansal performansi iyilestirmektedir. Otomasyon ve veri odakli yaklasimlarin, islem sireglerindeki
manuel miidahaleleri azaltarak ¢alisanlarin daha stratejik rollere ve katma degerli gorevlere zaman ayirmalarini sagladigi goralmustir. Bu
degisim, organizasyonlarin adaptasyon yetenegini ve yenilik kapasitesini artirmaktadir.

Sonug- Bu ¢alisma, akilli POS sistemlerinin fintech sektérindeki islem verimliligi, komisyon maliyeti yénetimi ve musteri memnuniyeti gibi
bosluklari doldurdugunu vurgulamaktadir. Arastirma, veri odakli karar verme ve dinamik yonlendirme mekanizmalarinin yalnizca islem
suireglerini optimize etmekle kalmayip, misteri deneyimlerini ve finansal sonuglari da olumlu yénde etkiledigini gostermektedir. Ayrica,
calisanlarin daha stratejik gérevlere odaklanmasiyla organizasyonlarin yenilik ve strdirilebilirlik hedeflerine katki sagladigi belirtiimektedir.

Anahtar Kelimeler: Akilli POS sistemleri, islem verimliligi, komisyon maliyeti optimizasyonu, misteri davranisi tahmini, blyik veri analitigi
JEL Kodlari: D53, G21, L86
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1. GiRiS

Glinimuzde dijital 6deme sistemleri, hizla gelisen finansal teknolojilerin merkezinde yer almakta ve isletmeler igin stratejik bir Gneme sahip
olmaktadir (Tan vd., 2019). islemlerin hizla gerceklesmesi, maliyetlerin optimize edilmesi ve islem dogrulugunun artirilmasi gibi faktorler,
dijitallesme surecinin temel basar kriterlerini olusturmaktadir (Baier vd., 2022). Bununla birlikte, islem hatalari ve yiiksek komisyon
maliyetleri, dijital 6deme altyapilarinda yaygin olarak karsilasilan iki kritik sorun olarak éne gikmaktadir (Miglionico, 2022). Bu sorunlar, hem
finansal performansin hem de musteri memnuniyetinin olumsuz etkilenmesine neden olmaktadir.

Bu ¢alisma, dijital 6deme siireglerindeki bu temel sorunlara yonelik olarak gelistirilen akilli POS sistemlerinin tasarimi ve gelistirilmesini ele
almaktadir. Ozellikle komisyon maliyetlerinin optimize edilmesi ve islem dogrulugunun artirilmasi hedeflenmektedir. Bu baglamda, makine
6grenmesi algoritmalari ve veri analitigi teknikleri kullanilarak islemlerin en uygun banka ve POS terminalleri Gzerinden yonlendirilmesi
saglanmistir. S6z konusu yaklasimla, yalnizca maliyetlerin distrilmesi degil, ayni zamanda operasyonel stireglerde daha yuksek bir verimlilik
seviyesine ulagilmasi amaglanmaktadir.

Calisma, iki ana boyutta katki saglamayi hedeflemektedir. Birincisi, komisyon maliyetlerinin optimize edilmesiyle elde edilen finansal
kazanimlarin ve islem verimliliginin degerlendirilmesidir. Bu durum, akilli algoritmalarin dijital 6deme sureclerindeki etkinligini ortaya koyan
deneysel bir baglam sunmaktadir. ikincisi, 6deme altyapilarinda saglanan verimlilik artisinin organizasyonel siireglere olan etkilerinin
incelenmesidir. islemlerin otomasyonu, calisanlarin daha stratejik ve katma degerli gérevlere odaklanmasina olanak saglamaktadir (Katz,
2023). Bu durum, organizasyonel etkinlik ve genel is siiregleri tizerinde 6nemli bir etki yaratmaktadir.

Bu baglamda, dijital 6deme siireglerindeki optimizasyon tekniklerini ele alan bu galisma, literatlirde hem teorik hem de uygulamali agidan
katki sunmayi amaclamaktadir. islem dogrulugunun artirilmasi ve komisyon maliyetlerinin optimize edilmesi konularina odaklanan bu
arastirma, dijital 6deme altyapilarinin finansal ve operasyonel etkilerini incelemektedir. Bu ¢alisma ile, dijitallesme ile finansal siregler
arasindaki iliskiyi ele alarak, dijital 6deme sistemleri tasarimina dair 6zgiin bir cerceve sunmak hedeflenmektedir.

2. LITERATUR

Dijital 6deme sistemleri, isletmelerin finansal stireglerini daha seffaf ve verimli hale getiren temel bir teknoloji olarak degerlendirilmektedir.
Bu sistemler, maliyet etkinligi ve operasyonel kolaylik saglama kapasiteleriyle dikkat gekmekte, ayni zamanda finansal sureglerde guvenilirligi
artirmaktadir (Sahu vd., 2018). Literatiirde, buylk veri analitigi ve makine 6grenmesi algoritmalari, islem verimliligini artirmak igin kullanilan
baslica yontemler olarak 6ne gikmaktadir (Tosi vd., 2024; L’heureux vd. 2017; Wang vd., 2024). Bu yaklasimlar, yalnizca finansal stireglerin
dogrulugunu artirmakla kalmayip, ayni zamanda operasyonel ytikleri azaltarak isletmelerin genel performansini gliglendirmektedir. Blyik
veri analitigi, 6deme islemleri sirasinda ortaya ¢ikan devasa miktardaki verinin anlamli bilgilere donUstirilmesini saglar (Frankel vd., 2018,
Shi., 2022 ). Bu sureg, islem hatalarini 6nleme (Aktan, 2018), gecikmeleri minimize etme ve islem surelerini kisaltma gibi operasyonel
avantajlar sunmaktadir. Bu tiir modeller, musterilere daha hizli ve sorunsuz bir islem deneyimi sunarak misteri memnuniyetine de katkida
bulunmaktadir. Dijitallesme, organizasyonlarin is sireglerini yeniden yapilandirarak operasyonel verimliligi artirmada 6nemli bir rol
oynamaktadir (Vasilev vd., 2020; Nikmehr vd., 2021). Literaturde, rutin is yuklerinin otomasyonu ve siire¢ optimizasyonu, dijital 6deme
sistemleriyle saglanan en belirgin avantajlar arasinda yer almaktadir. Bu baglamda, otomasyon teknolojileri ve veri odakli yaklagimlar,
isletmelerin daha hizli ve maliyet etkin bir sekilde faaliyet géstermesini mimkiin kilmaktadir (Klein, 2020). Operasyonel verimlilik, genellikle
zaman, maliyet ve kaynak tasarrufu baglaminda ele alinmaktadir (Sahinaslan, 2023). Dijital 6deme sistemlerinde makine 6grenmesi
algoritmalarinin kullanimi, islemleri otomatize ederek manuel midahale ihtiyacini ortadan kaldirmaktadir (Altan ve Zafer, 2024). Bu, yalnizca
islem dogrulugunu artirmakla kalmayip, ayni zamanda calisanlarin daha stratejik ve yaratici gorevlerde yer almasini mimkun kilmaktadir.
Literattirde, otomasyonun rutin is yiklerini hafifleterek ¢alisanlarin katma degerli alanlara odaklanmasina olanak sagladigi vurgulanmaktadir.
Bununla birlikte, dijital teknolojilerin is sireglerine entegrasyonu, organizasyonel donlsumi destekleyen bir ara¢ olarak da
degerlendirilmektedir. Ornegin, dinamik islem yénlendirme mekanizmalari sayesinde, kaynaklarin daha etkin bir sekilde kullaniimasi
saglanmakta ve bu durum, genel is slireglerinde esneklik yaratmaktadir. Ayrica, biyik veri analitigiyle desteklenen karar verme siregleri,
yoneticilere daha dogru ve zamaninda bilgi sunarak stratejik karar alma yetkinliklerini gliclendirmektedir (Uladi ve Ari, 2023).

Sonug olarak, dijital 6deme sistemlerinde saglanan operasyonel verimlilik, yalnizca finansal streglerin iyilestirilmesini degil, ayni zamanda
organizasyonel isleyisin daha etkin bir hale getirilmesini de saglamaktadir. Literatiirde, dijitallesmenin operasyonel miikemmeliyet Gzerindeki
etkileri siklikla vurgulanmakta ve bu teknolojilerin organizasyonlarin strdurilebilirlik hedeflerine ulasmasinda kritik bir rol oynadigi
belirtilmektedir.

3. VERIi VE YONTEM

Bu galisma, dijital 6deme sistemlerinde islem dogrulugunu artirmak ve komisyon maliyetlerini optimize etmek igin gelistirilen makine
6grenmesi tabanli bir sistemin tasarimina ve uygulanmasina odaklanmaktadir. Calisma, nicel verilerin analizi ve algoritma performanslarinin
degerlendirilmesi yoluyla, dijital 6deme slreglerinin optimize edilmesine yonelik deneysel bir yaklasimi benimsemektedir. Arastirma, hem
sentetik hem de gergek islem verileriyle yapilan testlerden elde edilen bulgulara dayanmaktadir. Arastirmada kullanilan veri seti bir finansal
teknoloji kuruluguna aittir. Bu veri seti, 6ddeme islemlerine dair hata oranlari, islem sireleri, komisyon oranlari ve yonlendirme sonuglarini
icermektedir. Veriler, 6deme sireglerindeki sorunlari belirlemek ve algoritmalarin performansini degerlendirmek igin yapilandiriimistir. Veri
kaynaklar, misteri gizliligi ve glivenlik ilkelerine uygun sekilde anonimlestirilmis ve islenmistir.

Makine 6grenmesi tabanli sistem, banka ve POS terminalleri arasindaki en uygun yonlendirme islemlerini gergeklestirmek Uzere
tasarlanmigtir. Algoritmalar, islem dogrulugunu artirmak ve maliyetleri minimize etmek amaciyla gelistirilmistir. Uygulama siireci su adimlari
kapsamaktadir:

Veri On isleme: Verilerin temizlenmesi, eksik degerlerin giderilmesi ve analiz i¢in uygun formata getirilmesi.
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Model Gelistirme: Farkli makine 6grenmesi algoritmalarinin gelistirilmesi ve performanslarinin karsilagtiriimasi.

Simiilasyon ve Test: Algoritmalarin, similasyon ortaminda ve gergek verilerle test edilerek dogruluk ve maliyet etkinligi agisindan
degerlendirilmesi.

Optimizasyon: Algoritma parametrelerinin optimize edilmesi ve en iyi sonuglari veren modelin segilmesi.

Arastirmada kullanilan analitik yaklasim, makine 6grenmesi algoritmalarinin performansini 6lgmek igin dogruluk orani, islem stresi ve
komisyon maliyetleri ve ciro yonetimi gibi temel metriklere odaklanmaktadir. Ayrica, algoritmalarin islem yogunluguna goére performansini
degerlendiren dinamik bir analiz modeli uygulanmigstir. Bu yaklasim, algoritmalarin hem statik hem de dinamik islem ortamlarinda sagladigi
katkilari ortaya koymaktadir.

4. BULGULAR

Bu ¢alismada sunulan bulgular, dijital 6deme sistemlerinde kullanilan makine 6grenmesi algoritmalarinin komisyon maliyetlerinin optimize
edilmesi, islem dogrulugunun artiriimasi ve islem sirelerinin kisaltiimasi Gzerindeki etkilerini kapsamli bir sekilde analiz etmektedir. Elde
edilen veriler, algoritmalarin finansal surdurilebilirlik ve operasyonel verimlilik agisindan kayda deger katkilar sundugunu ortaya
koymaktadir. Bulgular, dijital finansal hizmetlerin performansinin iyilestiriimesine yonelik stratejik karar alma sureglerinde veri odakli
yaklagimlarin 6nemini vurgulamaktadir. Makine 6grenmesi algoritmalarinin uygulanmasi sonucunda, édeme sistemlerindeki komisyon
maliyetlerinde 6nemli bir diisis saglanmistir. Algoritmalarin, bankalar ve POS terminalleri arasinda gergeklestirilen islem yonlendirmelerinde
dinamik analizler yaparak en uygun komisyon oranlarini belirledigi goriilmustir. Bu durum, uzun vadede maliyetlerin azaltiimasina ve
karhhgin artirlmasina olanak tanimaktadir. Pilot uygulama sonuglarina gore, ortalama komisyon maliyetlerinde %20 oraninda bir azalma
kaydedilmis ve hedeflenen tasarruf oraninin %30 seviyesine ulasarak baslangi¢ 6ngorilerini astigi tespit edilmistir. Toplamda 5 milyon TL'lik
maliyet tasarrufu saglanmis olmasi, dijital finansal hizmet saglayicilarin surdurilebilirlik stratejileri agisindan bu tiir optimizasyon
yoéntemlerinin kritik bir role sahip oldugunu géstermektedir.

Elde edilen ikinci 6nemli bulgu, islem dogrulugunun artiriimasina yonelik algoritmalarin etkinligidir. Calisma kapsaminda gelistirilen
algoritmalarin, islem yogunluguna bagli olarak dogru POS terminali segimi yaparak hatali islem oranlarini minimuma indirdigi tespit edilmistir.
Bu kapsamda, hatali islem oranlarinda %25 oraninda bir azalma kaydedilmistir. islem dogrulugundaki bu artis, misteri sikayetlerinde azalma
saglamakla kalmamis, ayni zamanda kullanici deneyimini iyilestirerek miisteri memnuniyeti Gzerinde pozitif bir etki yaratmistir. Dogruluk
oranlarinin iyilestirilmesi, 6deme sistemlerinin gtvenilirliginin artirlmasina katki saglamaktadir. Galismanin bir diger 6nemli bulgusu, islem
surelerinin kisaltiimasina yonelik algoritmalarin etkisi olmustur. Dinamik yonlendirme mekanizmalarinin, islem surelerinde belirgin bir azalma
sagladigl ve ozellikle yogun islem saatlerinde bu azalmanin daha yliksek seviyelere ulastigi tespit edilmistir. Veriler, islem sirelerinin
kisalmasinin yalnizca islem sureglerini hizlandirmakla kalmayip, ayni zamanda misteri memnuniyetini artirarak genel kullanici deneyimini
olumlu yoénde etkiledigini géstermektedir. Finansal ve operasyonel performans agisindan degerlendirildiginde, dijital 6deme siireglerinde
kullanilan algoritmalarin hem maliyet azaltimi hem de islem dogrulugu ve siiresi Gizerinde kayda deger etkileri oldugu gorulmustir. Pilot
uygulama sonuglarina goére, toplam islem hacminin 540 milyon TL seviyesine ulastigl ve operasyonel verimlilikte %20 oraninda bir artis
saglandigi tespit edilmistir. Bu bulgular, dijital finansal hizmet saglayicilarin strdirilebilir biyime stratejileri dogrultusunda makine
dgrenmesi ve veri analitigi tabanli yaklasimlarin benimsenmesinin énemini vurgulamaktadir. isletmelerin bu tiir teknolojik ¢dziimleri
uygulamaya koymasi, finansal performanslarini iyilestirirken ayni zamanda musterilere daha hizli, dogru ve givenilir hizmet sunmalarina da
katki saglamaktadir.

Sonug olarak, bu proje kapsaminda gelistirilen makine 6grenmesi algoritmalari, yalnizca finansal ve operasyonel metriklerin iyilestiriimesiyle
sinirl kalmamis, ayni zamanda dijital ddeme siireglerinde ¢alisan deneyimi lizerinde de olumlu etkiler yaratmistir. Ozellikle operasyonel
sureglerin dijitallesmesi ve otomasyon seviyesinin artirilmasi sayesinde rutin ve tekrarlayan gérevlerin blyik 6lglide azaltildigi géralmastr.
Bu degisim, operasyon ekibi ¢alisanlarinin daha stratejik ve katma deger saglayan islere odaklanmasina imkan tanimis ve boylelikle is
sureglerinde inovasyon ve proaktif karar alma kaltiriiniin yayginlasmasina katki saglamistir. Bu dénlslim, sadece is verimliligini artirmakla
kalmamis, ayni zamanda galisanlarin is tatmini, motivasyonu ve organizasyona baghliklarini da gliglendirmistir. Literatirde de vurgulandigi
gibi, dijitallesme stireglerinin bu tir etkileri, uzun vadede hem galisan performansi hem de motivasyonu artirici niteliktedir (Troshina ve
Mantulenko, 2020; Bastari vd., 2020; Cai vd., 2020; Henry ve Lamb, 2019; Zahoor vd., 2024 ).

5. SONUG

Bu galisma, dijital 6deme sistemlerinin tasarimi ve gelistiriimesine yonelik makine 6grenmesi tabanl yaklasimlarin, finansal ve operasyonel
suregler tzerindeki etkilerini ortaya koymaktadir. Komisyon optimizasyonu, islem dogrulugunun artirilmasi ve islem sirelerinin kisaltilmasi
gibi hedefler, 6deme sistemlerinin performansini artirmak ve isletmelere stratejik avantajlar saglamak igin kritik 5neme sahiptir.

Bulgular, makine 6grenmesi algoritmalari ve dinamik yonlendirme mekanizmalarinin komisyon maliyetlerini %20 oraninda azaltarak
isletmelerin finansal surdirilebilirligine katki sagladigini gostermektedir. Bunun yani sira, islem dogrulugundaki %25'lik artis ve islem
surelerindeki azalma, operasyonel streglerde kayda deger bir iyilesme yaratmistir. Bu sonuglar, dijital 6deme altyapilarinin, yalnizca islem
sureglerini optimize etmekle kalmayip, ayni zamanda musteri memnuniyetini artiran ve finansal performansi giiglendiren bir dontisiim araci
oldugunu ortaya koymaktadir.

Calisma, dijital 6deme sistemlerinin organizasyonel isleyis Uzerindeki etkilerini ele alarak, teknolojik yeniliklerin rutin goérevleri
otomatiklestirme ve galisanlarin stratejik rollere odaklanmasini saglama potansiyeline dikkat ¢cekmektedir. Bu baglamda, dijitallesmenin
yalnizca teknik stireglere degil, ayni zamanda organizasyonel dinamiklere de 6nemli katkilar sagladigi vurgulanmaktadir.

Sonug olarak, dijital 6deme sistemlerinde kullanilan makine 6grenmesi tabanli ¢oztimler, isletmelerin rekabet avantajini artirmak ve finansal
sureglerini daha surdurdlebilir hale getirmek igin kritik bir ara¢ olarak konumlanmaktadir. Literatiirde bu tir teknolojik yeniliklerin
dijitallesmenin sundugu firsatlari en Ust dizeye ¢ikarma potansiyeline sahip oldugu sikga belirtiimektedir. Gelecekte, dijital 6deme
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sistemlerinin daha genis bir kullanici tabanina hitap edecek sekilde gelistiriimesi ve bu teknolojilerin farkl sektorlerde uygulanabilirliginin
incelenmesi, literatlre yeni katkilar saglayacaktir.
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ABSTRACT

Purpose- During the post-pandemic exit period, while the Russia-Ukraine War was ongoing and the earthquake disaster was following, the
fiscal policy in which macroprudential measures were implemented between December 2021 and May 2023 was frequently criticized in the
mainstream and accused of being unscientific, claiming that it was an economic experiment (and heterodox economic literature was excluded
or ignored). It was claimed that the economy would get back on track with a return to orthodox monetary policy and rationality. In the past
period, when the inflation rate remained higher at the end of 1.5 years compared to May 2023, it is claimed and said by the mainstream that
the money supply and public expenditures (fiscal policies) did not accompany the monetary policy. Therefore, it is claimed that the
household's belief in inflation did not decrease (inertia) and they are not reducing their expenditures because of that situation. It was
generally said (especially in social media posts and TV market channels) that locals (in academy and business the right usage is residents) did
not act rationally by fueling inflation, especially service inflation, along with the minimum wage increase. (The name) “The Nobel Prize in
Economics” and the beliefs and discourses in mainstream economics such as "the money supply is always and everywhere inflationary",
"people and investors are rational" and "the importance of institutions in economic development and progress" are actually very different
as declined/corrrected from/by its own sources, hence it was intended to be shown with scientific references and sources.

Methodology- In this study, examples were examined through a summary literature review and it was shown that neoclassical memorization
and dogmas were corrected by the owners (itselves) of these discourses, arguments and hypotheses, and were different from what is known
in the mainstream (economics). In this way, it is a qualitative and conceptual study.

Findings- Friedman, Fama and members of the Nobel Family corrected and rejected their own statements (hypotheses) and the facts
mentioned in this study.

Conclusion- The inflation-money supply relationship, the inflation and the investment relationship with (ir)rational households and investors,
prize-winning theories such as the relationship between development and inflation, and real per capita income can still find firm supporters
and a place in the mainstream and neoclassical understanding, although they have been revised by their main resources who first issued
them. Although there are immutable rules in economics and finance, the financial policies implemented depending on the period and/or the
dynamics of the countries may differ, and even if the policies are the same, the results may differ. While ignoring a (heterodox) literature in
economics, not being aware of the developments and updates in the (orthodox) literature regarding the other (claimed as rational)
understanding defended may not lead the proposed prescriptions and thus their results to the desired direction. In Tirkiye, parallel to the
World, these acceptances in mainstream (neoclassical) economics are a bitter prescription and cannot be a solution in the new economy.
When data and graphs are presented by detaching them from the context of the facts and events of the relevant period, this is not economics
but statistics (Dirican, 2024a).

Keywords: Money Supply, Efficient Market Hypothesis, Inflation, Nobel Economy Prize, Milton Friedman, Eugene Fama
JEL Codes: E13, E44, E51, E71

ANA AKIM EKONOMIDE FiINANS DOGMALARI VE NEOKLASIK EZBERLER: MILTON FRIEDMAN,
EUGENE FAMA VE NOBEL ORNEKLERI

OZET

Amag- Pandemi sonrasi ¢ikis déneminde Rusya-Ukrayna Savasi suirerken ve deprem felaketi takip ederken, 2021 Aralik ve 2023 Mayis donemi
arasinda makro ihtiyati tedbirlerin uygulandigi mali politika ana akimda sikga elestirildi ve bilim disi olmakla itham edilerek iktisat deneyi
yapildigi iddia edilerek (ve heterodoks iktisat literattiri diglanarak veya yok sayilarak) ortodoks para politikasina ve rasyonellige donugsle
ekonominin tekrar rayina girecegi iddia edildi. Gegen siiregte enflasyon orani devir alinan Mayis 2023’e goére 1,5 senenin sonunda daha
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yukarida kalinca, ana akimda para arzinin ve kamu harcamalarinin (maliye politikalarinin) para politikasina eslik etmedigi, bu yiizden hane
halkinin enflasyona dair inancinin diismedigi (atalet) ve harcamalarini kismayarak asgari ticret artigi ile birlikte basta hizmet enflasyonu olmak
lzere enflasyonu koriikleyerek rasyonel davranmadigi, genel olarak (basta sosyal medya paylasimlarinda ve TV piyasa kanallarinda) iddia
edildi ve soylendi. Bu inanis ve sdylemlere baz teskil eden “para arzinin her zaman ve her yerde enflasyonist oldugu”, “insan ve yatirnmcinin
rasyonel oldugu” ve “ekonomik kalkinmislik ve gelisimde kurumlarin 6nemi” ile Nobel Ekonomi Odiiliiniin (adinin) aslinda bilinen ana akim
ve neoklasik ezber ve dogmalardan farkli oldugunu bilimsel referanslar ve kaynaklarla gosterilmek istenmistir.

Yoéntem- Bu ¢alismada 6zet literatiir taramasi ile 6rnekler incelenmis ve neoklasik ezber ve dogmalarin bizzat bu séylemlerin, arglimanlarin
ve hipotezlerin sahipleri (kendileri) tarafindan duzeltilerek ana akimda (ekonomide) bilinenden farkl oldugu goésterilmistir. Bu sekilde nitel
ve kavramsal bir ¢caligmadir.

Bulgular- Friedman, Fama ve Nobel Ailesi Gyeleri bu g¢alismada yer alan bizzat kendi séylemlerini (hipotezlerini) ve adi gegen olgular
dizeltmisler ve ret etmislerdir.

Sonug- Enflasyon para arzi iliskisi, rasyonel hane halki ve yatirnmci ile yatirm ve enflasyon iligkisi, kalkinmislhk ve enflasyon, kisi bagina diisen
reel gelir iliskisi gibi 6dillu teoriler bizzat ilgilileri tarafindan revize edilmesine ragmen ana akimda ve neoklasik anlayista hala kendine siki
taraftar ve yer bulabilmektedir. Ekonomi ve finansta degismez kurallar olmakla birlikte doneme gore ve/veya Ulkelerin dinamiklerine gére
uygulanan mali politikalar farkhlik arz edebilir, politikalar ayni bile olsa sonuglari farkllik arz edebilir. Ekonomide (heterodoks) bir literattri
yok sayarken, (rasyonel diye) savunulan diger ortodoks anlayisa dair literatirdeki gelismelere ve giincellemelere hakim olmamak 6nerilen
receteleri ve haliyle sonuglarini arzu edilen tarafa géturemeyebilir. Tlrkiye’de dlinyaya paralel olarak ana akim (neoklasik) iktisattaki bu
kabuller aci regete olarak yeni ekonomide ¢6zim olamamaktadir. Veriler ve grafikler ilgili donemin olgu ve olaylarin baglamindan koparilarak
sunuldugunda bu iktisat degil istatistik olmaktadir (Dirican, 2024a).

Anahtar Kelimeler: Para arz, etkin piyasalar hipotezi, enflasyon, Nobel ekonomi &diilt, Milton Friedman, Eugene Fama
JEL Kodlarn: E13, E44, E51, E71

1. GIRiS

Fed para politikasinin 2016 yilindan sonra degisimi ile birlikte dolarizasyon sorunu yasayan Turkiye’de, ozellikle 2021 Aralik ve 2023 Mayis
donemi arasindaki uyguladigi mali politika ana akimda sikga elestirildi ve bilim digi olmakla itham edilerek iktisat deneyi yapildigi iddia edildi.
Pandemi sonrasi agilmalar ile yasanan kiresel arz ve enerji enflasyonunda, cari agik, biiyiime gibi nedenlerle Cin’in yerine gegmek istenirken,
“buyik kosu” ile yurtici yerlesiklerin (basta hane halki) dolar talebi, kuru negatif reel faiz endisesi ile hizla ylkseltince “Kur Korumali Mevduat
(KKM)” ile makro ihtiyati tedbirler devreye alinmak durumunda kaldi. Ayni dénemde yasanan Rusya-Ukrayna Savasi enerji ve emtia fiyatlarini
kortklerken, sonrasinda yasanan “Yiizyihin Depremi” uygulanmak istenen “Tirkiye Ekonomi Modelini” iyice sekteye ugratti. Bu donemde dig
ticaret agiginin agirlikli enerji ve altindan kaynaklandigi “Odemeler Dengesi” verilerinde izlenebilmektedir.

Arz ve enerji enflasyonu ile maliyet enflasyonunun kiireselde 6n planda oldugu bu dénemde, rasyonel iktisat uygulamasina donusle ve
ortodoks para politikasinin salt dogru oldugu iddiasi ile bilime geri dénmenin Tirkiye’de enflasyonu dislirecegi, yabanci sermayeyi cekecegi,
makro ekonomik sorunlari ¢ézecegi ana akimda basta sosyal medya olmak uzere sikca dile getirildi. Mayis 2023 sonrasinda ortodoks para
politikasi ile gegen 1.5 yilda enflasyonun alinan seviyenin tzerinde 2024 yilini kapatmasi Uzerine, para arzinin ve maliye politikasinin para
politikasina yeterince eslik etmedigi, yapisal reform olmadigi, politika faizinin yeterince ve hizli yikseltilmedigi gibi bircok argliman ile
gergeklesmeyen ve iyilesmeyen makro gelismeler agiklanmaya galisildi. Asgari ticretin, kamu harcamalarinin yani para arzi artisinin talebi ve
enflasyonu korikledigi, hane halkinin ataletinin ve enflasyona dair inancinin zayif olmasi nedeni ile harcamalarinda rasyonel davranmadigi
gibi ana akim soylemler yine 6n plana gikarildi. Bu calismada “Enflasyon, her zaman ve her yerde parasal bir olgudur” diyen Milton Friedman
(Galbraith, 2008), rasyonel yatirmciyr dikkate alan “Etkin Piyasalar Hipotezi” ile Eugene Fama’nin bizzat kendi séylemlerini diizelten
aciklamalari ile ana akim ekonomideki finans dogmalari ve neoklasik ezberlerin yeni ekonomide neden islemedigine dair bir hatirlatma
yapilmak istenmistir. Benzer sekilde “Nobel Ekonomi Odiili” olarak bilinen ddiiliin aslinda Nobel Vakfi (Akademisi) tarafindan degil isveg
Merkez Bankasi (Riksbank) tarafindan ayni dénemde benzer siireglerle verilen bir 6diil oldugu hatirlatiimak istenmistir.

2. VERi VE METODOLOJI

“Turkiye Ekonomi Modeli” olarak adlandirilan ve heterodoks iktisat denilen (aslinda ortodoks olmayan) dénem igin ana akimda sikca
“rasyonel degil, bilim disi, bilimden kopus, deney yapiliyor, en pahali deney” gibi séylemler ve sifatlar yer aldi (Birgun.net, 2024;
Patronlardunyasi.com, 2024; 10haber.net, 2023; paraanaliz.com, 2022; indyturk.com, 2021).

“American Economic Association” Jel Kodlarinda neoklasik iktisat diisiincesi “B. History of Economic Thought, Methodology, and Heterodox
Approaches” bashginda B1-B13 altinda yer almaktadir. Heterodoks anlayis ise ayni maddenin altinda B5 bashginda yer almaktadir.
Epistemolojik kopus soylemi nedeni ile donemi, séylemi ve politikay sikga elestiren ana akimin neoklasik ortodoks (para) politika(si)
anlayigsinda “serbest piyasa” ve “bagimsiz merkez bankasi” sdylemlerinin karsiligina yakin sayilacak neoliberal diistincenin sahibi Avusturya
Okulu da (heterodoks) B5 basligi altindadir. Daha 6nemlisi ortodoks politikaya dair bir baslik ve Jel kodu bulunmamaktadir (aeaweb.org, ET:
2024).

Smith ile baslayan, Ricardo ve Marshall ile devam eden klasik iktisat anlayisinin istihdam ve mali politikalarla 6rtiismemesi ve yeni ekonomik
durumlara cevap verememesi lizerine Keynes’in iktisadi anlayisini da dikkate alan iktisadi diisiinceye “Neoklasik iktisat” denmistir (Birol &
Gencer, 2014). Neoklasik iktisat ginimiizde hala hakim iktisadi anlayis olarak gorilmekle birlikte toplumdaki gelisimi goz ardi etmektedir
(Kapici, 2020). Friedman, Samuelson gibi neoklasikler 6zellikle 20. Yizyilin 2. yarisini 6zellikle bilimsellik ve nesnellik kelimelerini kendileri ile
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bagdastirarak domine etmislerdir ve bu yolla basta akademi, dergiler, literatiir, departmanlar olmak lizere politik arenada da s6z sahibi
olmuslardir. Genelde bu ekopolitik dominans nedeni ile ana akim olarak gorulmektedirler. Ve neoklasik anlayisin iktisatta ana lisan haline
gelmesi nedeni ile neoklasik dustinceye karsi gikmak Onleyici moda, bilim digilik, alakasiz politikalar olarak gortilmektedir (Morgan, 2016).
“Ortodoks iktisat” deyimi genelde yakin dénem hakim disiince okulunu ifade etmektedir ve ana akim ve neoklasik iktisat ile birlikte
anilmaktadir. Ancak ekonominin dinamik, gelisen ve degisen siiregleri kapsaminda ana akim zaman igerisinde degisik diistince okullarini
icerisinde barindirabilir (Bilir, 2019).

2.1. Milton Friedman Enflasyon ve Para Arzi iliskisi

Financial Times yazari Simon London ile Milton Friedman San Francisco's North Beach Restaurant réportaj icin bulusmusglar ve Friedman
burada kendi sdyleminde hatali oldugunu kabul etmistir. 91 yasindaki Friedman igin “itiraf vakti gelmistir” denilen durum piyasalarda ve
ekonomide birgok kisinin glinimuzde kullanmaya devam ettigi “enflasyon her zaman ve her yerde para arzi ile alakalidir” cimlesi ile ilgilidir.
Friedman yemekteki konusmalarinda “(merkez bankalarinin) para (arzi) miktar hedefininin basarili olmadigini, bugin olsaydi bu konuda eskisi
gibi 1srarci olmayacagini” belirtmistir. 1980’de ingiltere’de Thatcher déneminde monetarizmin basarisiz uygulamasi kapsaminda iki profesér
Galbraith ve Friedman’in tartismasi teklif edilmis ancak bu gerceklesmemistir. Ote yandan Friedman Galbraith’in The Observer yazisina
karsilik, Thatcher’in durgunluk dénemlerinde kamu borglanmasinin az tutulmasi diisiincesinden uzak kalinmasi ile ilgili géristint iceren Avam
Kamarasina mektubunu paylasmistir (Keegan, 2003).

Monetarizm Friedman tarafindan “enflasyon her zaman ve her yerde parasal bir olgudur” dnermesi ile tanimlanabilir. Bu inanisa gore fiyatlar
ve para arasinda bir bag vardir. Daha 6tesinde Friedman igin para bir para politikasi degiskenidir ve merkez bankalari istedigi zaman yaratabilir
veya Oldirebilir. 1980’lerde Friedman’in bu gorist akademik tarafta sonerken, yeni gelismelerle Ben Bernanke’nin enflasyon hedeflemesi ile
yeni parasalci anlayis 6ne ¢ikmistir. Bu anlayisa gore; para politikasi tek basina enflasyonu yenebilir, kararh bir bagimsiz merkez bankasi
kredibilitesi ile diguk enflasyona ulasabilir, iyi zamanlanmig bir agresif faiz artisi durgunluk yaratmadan enflasyon beklentilerini sondirebilir.
Ancak 2008 krizi gostermistir ki kapitalizmin dengesizligi, spekilatorlerin sorumsuzlugu, mevzuat boslugu, (piyasalara) miidahale gereksinimi
bunlari Friedman’in séylemine gore daha bile anlamsiz kilmaktadir (Galbraith, 2008).

1960’larda Friedman’in para miktari teorisi ile enflasyonu kontrol edebilen Bank of Canada, 1990’larda ayni yontem ise yaramadig icin para
miktari (arzi) hedefi yerine enflasyon hedefini 6ne almistir. Ekonomi profesori John McCallum Friedman’in kendisinin para miktar hedefini
basarisiz olarak kabul etmesi ile yine de bunun gegerli olmasi igin para arzi ve enflasyon arasinda istikrarli bir iliski olmasi gerektigi ancak
bunun artik bir devamlilik arz eden durum olmadigini sdylemistir (Demont, 2009).

Yeni Keynesyen modeller kamu harcamalarinin artisinin enflasyonist oldugunu éngorirler. Buna gore kamu harcamalarinin enflasyonist etkisi
maaglarda (asgari Ucrette) diisls, (sirketlerin) kar marjinda disls ve verimlilikte artisla azaltilabilir. “Structural Vector Autoregressive
(SVAR)” modeli ile yapilan 1966-2008 aras! verilerin analiz sonucunda ABD’de kamudaki mali genisleme sonucunda fiyatlarda bir yikselme
gorilmemistir. Modellerinde normal dénemlerden farkli olarak “Likidite Tuzaginda” artan kamu harcamalari Yeni Keynesyen modellerden
farkli olarak (enflasyonda) bir carpan olmamaktadir (Jgrgensen & Ravn, 2022).

2008 kiiresel krizi sonrasinda 2009 yilinda ABD’de “the American Recovery and Reinvestment Act” mali kurtarma (tesvik) programi devreye
alinmigtir. Kamu harcamalarinin (butge giderlerinin) bu sekilde enflasyon yaratacagi distincesine karsilik 2. Diinya Savasl sonrasindaki benzer
doénem incelenmis ve 1980 6ncesi 20 yilda ¢ok az, 1980 sonrasinda daha ¢ok etkili oldugu bulunmustur. 2009’daki yeni destek paketinin bu
sekilde istihdam ve enflasyon etkisi ve iliskisi incelenmis ve beklenen enflasyonda ¢ikti garpaninin dusiik oldugu, lowa ve Georgia 6rnekleri
izerinden eyalet bazinda farkl etkiler yaratabilecegi sonucuna varilmistir (Dupor & Li, 2015).

ABD gibi gelismis ekonomilerde para politikasindaki enflasyona yonelik (merkez bankasi) bagimsiz karar alma sureci bltge aciklar ile
enflasyon arasindaki iliskinin dustk oldugunu gostermektedir. Az gelismis tlkelerde ise yiiksek enflasyon ile yiksek bltge agiklari birlikte
gorilmektedir. Bunun nedeni bltge agiklarinin finansmani igin merkez bankalarinin senyoraj gelirlerine bagimliigidir (Sill, 2005).

Federal Reserve Bank of San Francisco CEO’sunun “Western Economic Association International” sunumundan 6zetlenen makaleye gére,
Federal Reserve bankalarin kendisinde tuttugu rezervlere faiz 6derse para ¢arpani sifira yakinlasir. Bu durumda neoklasik anlayistaki rezervler,
para arzi, enflasyon arasindaki linklerin varhigi gegersiz olur (Williams, 2012).

2.2. Eugene Fama Etkin Piyasalar Hipotezi ve Rasyonellik

Fama’ya gore bir piyasada rasyonel aktorler, karar vericiler (agent, ajan) varsa etkindir. Gelecekteki fiyatlari herkese esit serbest bilgi akisi ile
tahmin etmeye ¢alisan, rasyonel ¢ok sayidaki ve karini maksimize etmek isteyen yatirrmcinin rekabet ettigi piyasalar etkindir. Fama ve
Samuelson fiyatlarin rassal olusumunu etkin piyasalarin bir sonucu ve hisse fiyat degisimlerini rasyonel davraniglarin bir sonucu olarak
aciklamaktadirlar. Bu sekilde Charles Dow tarafindan ortaya konulan tekrarlanan trendleri (teknik analizde kullanilan dalga teorilerini)
sorgulamaktadir. “Journal of Business” dergisinde 1965 yilinda “Behavior of Stock Market Prices” makalesinde ilk kez etkin piyasa kavramini
kullanmigtir. “Rassal Yirtylisi” hisse fiyat degisimlerinin serbest olmasinin en 6nemli agiklayici nedeni oldugunu savunmustur (Delcey, 2019).

Piyasadaki oynakligin ¢ok ylksek oldugunu istatistiki modeli ile makalesinde yazan Robert Shiller ve matematik, istiatistik ve bilgisayarli
hesaplama yéntemleri ile piyasa davranislarini inceleyen Nobel Odiillii Lars Peter Hansen Fama’nin hipotezine karsi olarak piyasalarin
irrasyonel oldugunu géstermislerdir. Shiller 1996’da dénemin Fed baskani Alan Greenspan tarafindan gériisu nedeniile yemege davet edilmis
ve hisse piyasasinin asiri degerli olmasinin irrasyonel davranislarla alakal olabilecegi diisiincesini Greenspan dinlemis ve tarihi konusmasinda
bu duruma deginmistir (Harford & Alexander, 2013).
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Financial Times (FT) yazari Wigglesworth, Friedman’in Financial Times roportaj yemegine benzer bir sekilde, Eugene Fama ile pandemi
sonrasinda Chicago Universitesindeki ofisinde bulusmus ve sandvig esliginde yaptiklari sohbetlerini FT’de Agustos 2024’de makale haber
olarak yayinlamigtir. Bu haber makalede yer alan bilgiler su sekilde 6zetlenebilecektir: 1965 tarihli “Random Walks in Stock Market
Prices” makalesinde ilk kez etkin piyasa tanimini kullanmistir. Universite koridorunda bir baska Nobel Odiillii davranigsal iktisatgi Richard
Thaler ile tablolari karsiya karsiya bulunmaktadir. “Davranissal iktisat” “Etkin Piyasalar Hipotezinin” zitti, antitezi olarak gériilmektedir. Fama
ise bunu “verilerde hemfikir olduklari ancak yorumlarken anlasamadiklari” seklinde anlatmistir. Davranigsal iktisat ile ilgili gortisii olarak tim
ekonominin davranislarla ve davranis bilimi ile alakali oldugunu, farkin ise davranigin rasyonel veya irrasyonel olarak distnilmesi oldugunu
belirtmistir. Konu kendi “Etkin Piyasalar Hipotezine” geldiginde sasirtici bir sekilde “hipotezinin sadece bir model oldugunu, bir yerde bir
derecede yanlis oldugunu” ve “Etkin piyasalarin sadece bir hipotez oldugunu, gercek olmadigini, bununla yasayabilecegini” soylemistir ve
“etkin” kelimesine olan itirazlara yonelik olarak “daha iyi bir kelime bulamadigi igin bunu kullanmayi tercih ettigini” eklemistir (Wigglesworth,
2024).

Fama, Chicago Universitesi Booth isletme Okulu'nda kendisi gibi 6gretim (yesi olan Nobel Odiillii Richard H. Thaler ile Youtube
tartismalarinda, Thaler’in “benden daha fazla davranissal taraftasin” cimlesine FT’dekine benzer sekilde ama tarih olarak daha 6nce,
“ekonominin davranissal oldugunu, bunun siiphe gétiirmeyecedini, Thaler’le farkinin onun irrasyonel davranis tarafinda oldugu, kendisinin
sadece davranis tarafinda oldugu” seklinde cevap vermistir. Thaler ise bunun lizerine “davranisin rasyonel bir model ile 6ngériilemeyecegini
eklemek istedigi” cimlesine Fama “katiliyorum” seklinde cevap vermistir (Chicago Booth Review, CBR, 2016).

2.3. Nobel ve Ekonomi Odiilii

Nobel Odiilleri fizik, kimya, psikoloji, tip ve edebiyat alaninda Alfred Nobel’in vasiyetinde belirttigi sekilde veriimektedir. 1968 yilinda
Sveriges Riksbank (isve¢ Merkez Bankasi) tigyiiziincii yil déniimiinde Alfred Nobel anisina ekonomi &diilii (“the Sveriges Riksbank Prize in
Economic Sciences in Memory of Alfred Nobel”) vermeye baslamis, ilk 6dil 1969’da verilmistir (Nobelprize.org, ET: 2024).

Ekonomi alanindaki en prestijli 6dil olarak kabul edilse de “The Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel” bir
Nobel Odiilii degildir (Indianexpress.com, 2018).

Profesdr Peter Séderbaum Ekim 2009 tarihinde Fransiz is dergisi “Challenge” talebi lizerine Nobel Ekonomi Odiilii icin gériislerini agiklamistir.
“Iktisat bilim midir?” tartismasinda bilim oldugunu diisiinmekle birlikte Nobel Ekonomi Odiilii igin, neoklasik iktisadin diinyanin her yerinde
akademide baskin oldugunu, neoklasik ekonominin sadece bir bilim degil ayni zamanda ideoloji oldugunu séylemistir. Ekonomide bu ytizden
cesitlilige yer verilmedigini aktarmistir. Neoliberalizm ile neoklasik ideolojinin benzerligini ifade etmistir. Nobel Ekonomi Odiilii olarak bilinen
“Bank of Sweden Prize in Economic Sciences in Memory of Alfred Nobel” 6diliin isminin “Bank of Sweden Economics Prize in neoclassical
theory and ideology” olarak giincellenmesi gerektigini ve o6dilin Alfred Nobel'in vasiyetinde yer almadigi igin Nobel kelimesinden
arindiriimasi gerektigini ifade etmistir (Séderbaum, 2010).

Peter Nobel, Alfred Nobel’in kardesi Ludwig’in blyik oglu ve ti¢ kuzeni Nobel isminin ekonomi 6dullerinde kullaniimamasini istemistir. Alfred
Nobel’in vasiyetinde yer almamasi ve 6diliin ruhuna aykiri olmasi nedeniile 6diliin adinin “Riksbank Prize” olarak diizeltiimesini istemislerdir
(Thompson, 2001).

Peter Nobel, “Nobel Ekonomi Odiilii adinin ekonomistler tarafindan kendi reklamlari igin bir darbe” olarak tanimlamaktadir. Peter Nobel,
Alfred Nobel’in her zaman igin insanhgin faydasina barigi hayal ettigini, toplumun iyiligini her zaman (sirket) karlarin éniine koymasi nedeni
ile higbir zaman ekonomi alaninda bir 6diil (vermek) istemeyecegini diisiincesi olarak sdylemistir. Odiiliin genelde borsa spekiilatérlerine
(konularina) verildigini, Alfred Nobel'in ruhunun insanligin durumunun iyilesmesine bu isimle aracilik etmedigini belirtmistir
(https://web.archive.org/, http://www.thelocal.se/, 2005).

3. BULGULAR

Literatr taramasi 1siginda yukaridaki kaynaklar net, somut ve agik bir sekilde ana akimda, neoklasik (ve neoliberal) iktisat anlayisinda yer alan
ve glinimiizde hala 6ne gikarilan (6zellikle ortodoks para politikasindaki) kabullerin aslinda bizzat ortaya koyan, tanimlayan kisiler tarafindan
duzeltildigini, yanhs oldugunun veya gegersiz oldugunun kabul edildigini ve itiraf edildigini gostermektedir. Politika yapicilarin ve blrokratlarin
mali politika setlerinde 6nemli yer tutan bu kabullerin, felsefi olarak iktisatta bir gtincel teoriden ¢ok artik iktisat tarihi olarak kabul edilmesi
gerekliligini géstermektedir.

Ozetlemek gerekirse, monetaristlerin idolii Friedman kendi para miktari enflasyon iliskisini ¢iiriitmiistiir. Benzer sekilde, finans diinyasinin
idol isimlerinden Eugene Fama yatirimcinin yani insanin irrasyonel ekonomik kararlar aldigini kabul etmis, kendi hipotezindeki Rassal
Ylruylse dayali rasyonel insan kabulUini dizeltmistir. Bir diger dnemli husus, prestijli bir 6dul olmakla birlikte Riksbank tarafindan verilen
Alfred Nobel anisina ekonomi édiiliiniin, her ne kadar “The Royal Swedish Academy of Sciences” tarafindan Nobel Odiilleri siirecine uygun
olarak degerlendirilip veriliyor olsa da bir Nobel Odiilii olmadigidir.

Paranin eksojen veya endojen olmasi tartismasi neoklasikler ile Post-Keynesyenler arasinda tartisma konusudur. Oysa farkli faktorlere gére
her ikisi de olabilecektir (Sieron, 2019). Bu sekilde kendisinden olmayan diger okullari basta heterodoks iktisat ve “Modern Para Teorisi
(MMT)” olmak Uzere genelde yok sayan ya da diglayan ana akim neoklasik iktisat anlayisinin (genelde ortodoks iktisat ve neoliberalizmle
birlikte anilir) aslinda savundugu konularda literatiire ve bilime hakim olmadigi veya en iyi ihtimalle gilincel olmadigi seklinde
yorumlanabilecektir. Genelde ve diinyada farkli 6rnekleri ve istisnalari olsa da en azindan Turkiye 6zelinde bu bulguyu 6nermek basta sosyal
medyadaki ve piyasa kanallarindaki hakim ana akim bilgi akisi ve veri kirliligi noktasinda zor olmamaktadir.
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4. SONUC

Ana akim neoklasik iktisat 6gretisinin dogrulari kadar giinimizde glincelligini yitirmis olanlar ve yanliglari da bulunmaktadir. Genelde
ortodoks iktisat politikalarinin (ki gelismekte olan tlkelerde, Washington Konsensiis esintili neoliberal politikalarin da) regete veya ¢6zim
olarak sundugu veya baz aldigi bazi kabullerde bilinenlerden farkli durumlarin oldugu yukaridaki bu ti¢ 6rnek Gzerinden tespit edilmistir. Ezber
ve dogmalarin varligi bilimin 6niindeki en biiyik engeldir. Galileo’dan bu yana ve hatta akademinin kurulusu Platon’dan bu yana epistemoloji
bilimin kalbidir. Ancak 2021 yili sonrasinda Mayis 2023 tarihine kadar gecgen siirecte noro iktisat, heterodoks iktisat ve epistemolojiye atifla
baslayan ekonomik siirecin, talihsiz bir sekilde ekopolitigin ikinci kismina ¢ekilerek yok sayilmasi ve daha da ileri gidilerek bilim disi, deney
olarak tanimlanmasi, istenilen ekonomik sonuglara varilsin veya variimasin Tiirk Akademisi ve iktisat Literatiirii agisindan bir talihsizlik olarak
gorilmelidir. Kaldi ki deneysel iktisat heterodoks iktisadin bir alt dalidir. Deneysel iktisatta istenilen sonuglara varilamamasi mi yoksa “kural
bazli iktisat” denilerek bazi yanhs argiimanlar, kabuller, dogma ve ezberlerin ana akimda bilim olarak sunulmasi mi daha kétudir sorusu
felsefenin alanina da girse gegilen donem itibari ile Turkiye ekonomisinde sorgulanmasi gereken bir basliktir. Mutlaka heterodoks iktisadin
da cevap veremedigi konular veya ¢6ziim olamayacagi durumlar vardir ve olacaktir. Bu ¢alismada gecen 6rneklerin yarattigi tezatlarin bir giin
farkl iktisat okullari ve dusiinceleri igin olusmasi bu yiizden normal kabul edilmelidir. Bilimde paradokslar bu ylizden vardir. Hatta buradaki
ic 6rnek ileride zaman iginde olasilik olarak yine kendini dogrulayabilir de. Bu paradoksun olusmasi halinde bu ¢alismanin bugtinki glncelligi
ve dogrulugu o giin igin yanlisi olarak kalabilir. Ama hig olmamistir demek ve dislamak bu ¢alismada oldugu gibi elestirilmesi gereken esastir.

Konularin baglamindan koparilarak salt rakamsal veriler ile grafiklerle sunulmasi iktisadin degil istatistigin konusudur (Dirican, 2024a). Prestijli
endekslerde (WoS, Scopus) heterodoks iktisat ile ilgili yayinlar ortodoks iktisattan daha fazla gérilmustir (Dirican, 2024b). Dogaldir ki, bilimde
hipotez, tez ve antitez vardir. Zaman igerisinde farkh okullarin farkh goérisleri farkh tlkelerde farkli dinamikler altinda farkli sonuglar
yaratabilir. Keskin bir sekilde dogma ve ezbere dayali iktisat kurallarini salt dogru olarak kabul etmek veya ettirmeye ¢alismak bu anlamda
istenilen sonuglari dogurmayabilecektir. Nitekim Mayis 2023 sonrasinda izlenen ortodoks para politikasi ile enflasyonun devir alindigi
seviyenin Ustlinde gegen 18 ay sonrasinda hala kaliyor olmasi buna bir 6rnek olarak gosterilebilecektir. Maliye politikasinin giderler ve bitge
harcamalari ile para politikasina eglik etmedigi, hane halkinin irrasyonel davranarak ataletle (inertia) enflasyonun dusecegine inanmamasi
gibi agiklamalar rasyonel iktisat politikalarina donts iddiasinda istenilen yerden uzak olunmasinin agiklamalari olarak sunulmaktadir ancak
yukaridaki bu duruma yoénelik ana akim baskin érnekleri olarak gorilebilecektir.

insan irrasyonel bir varliktir, dogal olarak ekonomi ile ilgili kararlari da irrasyonel olabilir, davranissal finans ve iktisat kapsaminda bu yiizden
piyasalar ve ekonomi etkin olmayabilir, rasyonel giktilar elde edilemeyebilir. Para arzini ve bitge harcamalarini kismak her zaman enflasyon
izerinde istenilen etkiyi veya katkiyi sunmayabilir. Nobelli kurumlarin ve kurumsal kavramlarin énemine dikkat edilmeli diyen ana akim
anlayisin prestijli de olsa bir merkez bankasinin verdigi 6diilii diger 5 tanesi arasinda olmamasina ragmen diger Nobel Odiilleri ile ayni yere
koymasi ve bu durumun genel olarak kabul edilmesi kural bazl iktisat ve kurumlarin 6nemi séylemi ile ters digsmektedir. Wikipedia’da dahi
Nobel Ekonomi Odiiliniin bu anlamda dogru adi ve ailesinin iyelerinin bu isme itirazi yer almaktadir. NobelPrize X hesabindan yapilan
duyurularda 6rnegin “Watch the Nobel Prize lectures in chemistry” ile “Watch the prize in economics science lectures” ifade farki 6dalin
verildigi yer farkindan olmaktadir. Bu durumu, IMF’in 2013 tarihli “International Reserves and Foreign Currency Liquidity Guidelines”
dokiimanindan farkli olarak diinyada ve akademide olmayan “Swap Hari¢ Net Rezerv” kavraminin yine Tirkiye’de ana akimdaki kullanimina
benzetebiliriz (Dirican, 2022). Kullanimda olmasi bilimsel olarak dogru olabilecegi veya kabul edilebilecegi anlamina gelmemektedir. Astroloji
ve astronomi arasindaki fark ile Galileo bu konuda en popliler 6rnekler olarak gosterilebilir.
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ABSTRACT

Purpose - The aim of the study is to examine the impact of digital payment systems on individual savings rates and spending habits in Tirkiye.
Additionally, it is to evaluate the impact of digital payment systems on individual spending and savings within the framework of the COVID-
19 crisis.

Methodology - The research aims to examine the impact of digital payment systems on individual savings rates and spending habits by
adopting a quantitative approach. Additionally, as a sub-objective, it aims to evaluate the impact of digital payment systems on individual
spending and savings within the framework of the COVID-19 crisis. In the study, quarterly data for the period 2016Q1-2023Q4 were analyzed
using household consumption expenditures, gross savings amount, digital payment systems (mobile payment, online banking, contactless
payments, and all other digital payment methods), consumer price index, deposit interest rate, consumer credit interest rate, and consumer
confidence index. The Newey—West Standard Errors Estimator has been used for data analysis.

Findings - It has been shown digital payment systems have a statistically significant and positive effect on household final consumption
expenditures and gross savings. Again, it has been concluded the pandemic period had a statistically significant and negative impact on
household final consumption expenditures and gross savings. Additionally, it has been observed digital payment systems had an impact on
increasing household consumption expenditures and savings during the pandemic period.

Conclusion - - In the study, the effects of digital payment systems in Turkey on individual savings rates and spending habits were examined.
The findings obtained indicate that digital payment systems have a statistically significant and positive impact on household final
consumption expenditures and gross savings. In addition, it has been determined that the COVID-19 pandemic has a statistically significant
and negative impact on household consumption expenditures and gross savings. Additionally, it has been observed that digital payment
systems played a positive role in increasing individuals' consumption expenditures and savings during the pandemic period. These findings
reveal how digital payment infrastructure shapes individuals' financial behaviors during times of crisis, providing an important foundation
for future research examining the interaction between digital finance and crisis dynamics.

Keywords: Digital payment systems, household final consumption expenditure, gross savings rate, Covid-19 pandemic.
JEL Codes: D12, E21, E32

1. INTRODUCTION

The shift to digital payments has significantly transformed consumer spending habits. With the convenience of mobile wallets, online
banking, and contactless payments, consumers have increasingly adopted cashless transactions. This change has not only facilitated the
payment process but also encouraged more frequent and impulsive purchases. (Bhoopathy and Kanagaraj, 2023). These developments have
also raised concerns regarding privacy and security.

The rapid proliferation of digital payment systems has led to fundamental changes in individuals' spending habits and saving tendencies.
Mobile wallets, online banking, and contactless payment, with the convenience they offer through innovative technologies, enable
consumers to make faster and more accessible transactions. This change has simplified spending processes while also encouraging instant
gratification and impulsive purchases. However, digital payment systems increase financial awareness and support responsible spending by
offering features such as real-time expense tracking. (Bhoopathy and Kanagaraj, 2023). The COVID-19 pandemic has been a turning point
that rapidly increased the adoption rate of digital payment systems. Because during this period, digital payment systems have been at the
forefront. The social distancing rules implemented during the pandemic have reduced the need for physical money while increasing interest
in digital payment methods. In this context, the pandemic process has caused significant changes in both individuals' spending habits and
saving behaviors. This study aims to analyze the impact of digital payment systems on individual savings rates and spending habits.
Additionally, it aims to evaluate the impact of digital payment systems on individual spending and savings within the framework of the COVID-
19 crisis. The study is expected to contribute to the literature by revealing the impact of digital financial products on individuals' financial
decisions, providing new insights for both banks and financial service providers, and serving as an important resource for academics and
policymakers who seek to understand the effects of digitalization on financial behaviors.
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The study consists of five sections in line with its purpose. The first section is the introduction, while the second section consists of the
literature review and the formulation of hypotheses. In the third section of the study, the dataset and methodology are introduced. In the
fourth chapter, the research findings and interpretations of these findings are presented. As the sixth and final section, the study was
completed with the conclusion and evaluation..

2. LITERATURE REVIEW

According to the general arguments of the literature and theoretical framework, the following hypotheses have been developed:

H1: The widespread use of digital payment systems reduces individual savings rates.

H2: The widespread adoption of digital payment systems increases the amount individuals spend.

H3: The use of digital payment systems has a negative effect on individuals' consumption tendencies.

H4: The effect of digital payment systems is independent of deposit interest rates.

H5: The effect of digital payment systems is independent of consumer loan interest rates.

H6: The widespread adoption of digital payment systems increases the inflation rate.

H7: The adoption rate of digital payment systems is negatively related to the consumer confidence index.

H8: The adoption rate of digital payment systems leads to an increase in gross savings values

Table 1: Literature Review

Authors Data Set

Methodology

Variables

Findings

As a result of the study, it was found with

Agan (2020) 2020

Causality Test

GDP

Duramaz and Tirkive and ital Comparison Electronic payment tools the most commonly used card payment
Diindar (2014) ¥ ¥ Method pay systems today, more spending is made in
Turiye compared to Italy.
The study concludes that the Granger
Turkiye, 2019- Granger Credit card spending and causality test indicates a one-way causality

from GDP to credit card spending, with no
evidence of a second-way causality between
them.

Performance expectancy,
effort expectancy, social
influence, facilitating

The study concluded technological and

Indonesia, 457 r ral ndition, percei
Musyaffi et al., 'd.o esia, 45 St uct.u R co dl.tlo , perceived personal mental factors influenced the
digital payment Equation security, personal . L .
(2021) . . . adoption of digital payments, especially
users Model (SEM) innovativeness, behavioral . R
. ) . during the COVID-19 pandemic.
intention to use digital
payment, digital payment
usage
Transacted digitally for the
X R sttally As a result of the study, it was concluded
1st time during the o L
L the transition to digital payment systems
pandemic, income, age, during the Covid-19 pandemic period was
Saroy et al., India, March 24 to | Logistic gender, education, distance s
. significantly shaped by the level of
(2022) June 2021 regression to bank, access to bank e
. awareness of digital methods, access to
agent, owns a debit card and .
L smartphones and bank cards, and the social
abandoned digital payments . . -
. assistance provided as pandemic aid.
in the past
It was obtained
from three
relevant
consumer surveys
n h
co .ductec.i by the As a result of the study, it was concluded
Swiss National . .
Brown et al., . Consumption, Card Intensity, | consumers who are focused on the present
Bank between OLS estimator .
(2023) . Withdrawal Frequency, tend to spend more the more they use
mid-August and cashless payment tools
November 2020. pay :
Data obtained
from 2,126
individuals were
used.
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The improvement in the
consumption structure of
rural households, mobile
payment, the age of the
As a result of the study, they concluded
. head of the household, the . Lo .
. Chinese People, Benchmark . mobile payments significantly contributed
Liu et al., (2023) R square of the age divided by R .
2017-2019 regression to the improvement of the consumption
100, gender, health status, -
. . structure within rural households.
marital status and education
level, household size, per
capita savings, and per capita
income.
Four household spending
categories (clothing, durable .
As a result of the study, it was found the use
Augmented goods, consumables, and . R R
. . o of mobile payments significantly increases
China, General Inverse cultural and leisure activities) .
He etal., A I s spending on household consumables and
Social Survey Probability and four subjective well- . L S
(2024). o o . cultural and leisure activities, while it
data. Weighting being indicators (life . X K
. . . R . increases spending on clothing and durable
Estimator satisfaction, satisfaction,
) X X goods.
income satisfaction, and
depression).
Data obtained
f | Digital h
.rorn.503 . Struct.ura ‘gita paymfer?ts, C.as . As a result of the study, they concluded
Shah et al., individuals using Equation payments, Digital Financial o N
. . A both digital and cash payments significantly
(2024). digital payment Model: Literacy and spending affect spending behavior
methods in Smart-PLS 4 behavior P 8 '
Pakistan

3. THE DATA AND METHODOLOGY

The aim of this study is to analyze the impact of digital payment systems (such as mobile payments, digital wallets, and contactless cards) on
household savings rates and spending habits in Tirkiye. For this purpose, quarterly data from the years 2016Q1-2023Q4 have been used.
Information regarding the variables included in the research is provided in Table 2.

Table 2: Data Set

Variables Variable Type Symbol Source
Household final consumption expenditures Dependent Variable HFCE TUIK
Gross Savings Value Dependent Variable GSV TUIK
Digital Payment Volume Independent Variable DPV TUIK and BKM
Consumer Price Index Control Variable CPI TCMB
Deposit Interest Rate Control Variable DIR TCMB
Consumer Interest Rate Control Variable CIR TCMB
Consumer Confidence Index Control Variable ccl TCMB
Pandemic Dummy Variable

Digital payment volume pandemic_interaction Dummy Variable

In the study, a pandemic dummy variable was included in the model to specifically observe the impact of the pandemic crisis on expenditures
and savings. Similarly, to observe the impact of digital payment systems during the pandemic period, the variable digital payment volume
pandemic_interaction has been included in the model. In the study, the natural logarithm of the variables was taken, and the work continued.

3.2. Method

Since the study requires time series analysis, it is extremely important to first determine whether the series is stationary. In this context, the
stationarity condition of the series has been examined using the KPSS (Kwiatkowski-Phillips-Schmidt-Shin) and Elliott-Rothenberg-Stock (ERS)
DF-GLS unit root tests (Kwiatkowski et al., 1992; Elliott et al., 1996). After the stationarity condition of the series was met, the presence of
autocorrelation and heteroscedasticity in the models was examined using some autocorrelation and homogeneity tests. The presence of
autocorrelation in the models was examined using the Durbin-Watson and Breusch—Godfrey LM tests, while the presence of
heteroscedasticity was investigated using the Breusch—Pagan/Cook—Weisberg and White's tests. According to the test results, it was
concluded that both models exhibited autocorrelation, while heteroscedasticity was not present. Therefore, the relationship between the
variables was examined using the Newey—West Standard Errors Estimator, which accounts for autocorrelation.

3.3. Model
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The natural logarithmic models of the research have been created as follows.

INHFCE, = Bq + B4INDPVL; + B,InCPI. + B3InDIR; +B,4InCIR, + BgInCCl, + BgPandemic, +B,DPV_pandemic_interaction; + &, (1)
INGSV; = Bg +B1INDPVL; +B5InCPI; + B3InDIR; + B4InCIR; + BgInCCl, + BgPandemic, +BDPV_pandemic_interaction; +¢&; (2)

4. FINDINGS AND DISCUSSION

4.1. Descriptive Statistical Information

In Table 3, the Jarque-Bera test results, which show the number of observations, mean, standard deviation, minimum and maximum values,
and whether the variables included in the research exhibit normal distribution, are presented. When examining the table, it is observed that,
apart from the Interaction term, the variable with the highest average is the gross savings amount (InGSV) at 18.61299, while the variable
with the highest standard deviation is the digital payment systems (InDPS) at 0.9717745. It is observed that the variable with the lowest
average is the deposit interest rate (InDIR) with -1.837086, and the variable with the lowest standard deviation is the consumer confidence
index (InCCl) with 0.0914656. When examining the results of the Jarque-Bera test, it can be said that all variables except for the dummy
variables Pandemic and Interaction_term have a probability value greater than the critical value of 0.05, indicating that the series follows a
normal distribution

Table 3: Descriptive Statistics Information

Variable Obs Mean Std. dev. Min Max Jarque-Bera Prob.
InGSV 32 18.61299 .6020199 17.9715 19.79715 4.162 .1248
InHFCE 32 14.21829 7774305 13.23781 15.94747 5.459 .0652
InDPV 32 15.40088 9717745 13.91746 17.35478 2.238 .3266
InCPI 32 -1.640947 7646221 -2.620039 -.1809225 3.408 .1819
InDIR 32 -1.837086 .3772954 -2.556188 -.813283 1.379 .5018
InCIR 32 -1.501538 .3999257 -2.207275 -.5419723 2.838 .242
InCCI 32 4.409491 .0914656 4.191925 4.53475 1.116 5724
Pandemic 32 .25 4399413 0 1 7.704 .0212**
DPV_pandemic_interaction 32 1446531 2740293 0 1.07e+07 23.44 8.1e-06**

Note: (***, **) indicate significance at the 5% and 10% levels, respectively.

4.2. Unit Root Test Results

When the KPSS test results given in Table 4 are examined, it is observed that the variables GSV, EO, MFO, TFO, TGE, pandemic, and
DOS_pandemi_interaction are stationary at the 1(0) level, while the other variables become stationary at the I(1) level after taking their first
differences. Similarly, when the DF-GLS test results are examined, it is observed that none of the variables are stationary at the 1(0) level, and
when first differences are taken, all variables meet the stationarity condition at the I(1) level.

Table 4: KPSS (Kwiatkowski-Phillips-Schmidt-Shin) and Elliott-Rothenberg-Stock (ERS) DF-GLS Test

isti isti Critical values
Model Variables Method Test statistic Test statistic

1(0) 1(2) %1 %5 %10
KPSS 0.233(3) 0.132(3)** 0.119 0.146 0.216

InHFCE x _
DF-GLS -1.516[4] -6.662[2] -3.770 -3.080 2754
= KPSS 0.208(3)* - 0.119 0.146 0.216

S InGSV -

= DF-GLS -1.946 [4] -5.362[1]*** -3.770 -2.962

2 2.620
§ KPSS 0.218(3) 0.112(3)*** 0.119 0.146 | 0.216

§ InDPV e B
§ DF-GLS -0.835[1] -3.841[1] -3.770 -3.400 3.058
© KPSS 0.111(3)*** - 0.119 0.146 | 0.216

InCPI _

- - - * - -
DF-GLS 2.284[1] 3.280[1] 3.770 3.400 3.058
InDIR KPSS 0.123(3)** - 0.119 0.146 0.216
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~ _ ~ * Kk _ _ -
DF-GLS 2.112[1] 4.495(3] 3.770 3.400 3.058
KPSS 0.149(3)* - 0.119 0.146 0.216

InCIR e R
DF-GLS -2.177[3] -3.826(5] -3.770 -3.195 2 866
KPSS 0.107(3)*** - 0.119 0.146 0.216

InCCl R

- - - *% - -

DF-GLS 2.432[1] 3.455[1] 3.770 3.414 3.067
KPSS 0.152(3)* - 0.119 0.146 0.216

Pandemic . R
DF-GLS -1.471[1] -2.557[7] -3.770 -3.400 5453
KPSS 0.144(3)** - 0.119 0.146 0.216

DPV_pandemic_interaction _
DF-GLS -1.613[1] -4.183[1]*** -3.770 -3.414 3.067

Note: (***, **, *) indicates significance levels of 1%, 5%, and 10%, respectively. The values in square brackets represent the appropriate lag
lengths determined using the general-to-specific t-significance method; the values in parentheses indicate the bandwidth determined using
the Bartlett-Kernel method.

4.3. Newey—West Standard Errors Estimation Results

In Table 5, the results of the Newey—West Standard Errors estimator along with the diagnostic tests and their results for the model are
presented. When Table 6 is examined, it is observed that digital payment systems have a statistically significant and positive effect on
household final consumption. According to this result, a 1% increase in digital payment systems can be said to cause an approximately 83%
increase in household final consumption. As a control variable, no statistically significant relationship has been found between the consumer
price index, deposit interest rate, consumer loan interest rate, and consumer confidence index included in the model and household final
consumption. To see the independent effect of the pandemic period, a pandemic dummy variable has been added to the model. It is observed
that the pandemic period has a statistically significant and negative impact on household final consumption expenditures. According to this
result, it can be said that the increase during the pandemic caused a decrease of approximately 15% in household final consumption
expenditures. To observe the impact of digital payment systems during the pandemic, the term DPS pandemic interaction has been included
in the model. It is observed that there is a statistically significant and positive relationship between DPS pandemic interaction and household
final consumption expenditures. According to this conclusion, it can be said that digital payment systems had an increasing effect on
household final consumption expenditures during the pandemic period.

Table 5: Estimation Results of Newey-West Standard Errors for Model 1

InHFCE Coefficient Std. err. t P>|t| [95% conf. interval]

InDPV .821549 .0609471 13.48 0.000*** .6957604 9473377
InCPI -.1186442 .0714469 -1.66 0.110 -.2661034 .0288149
InDIR -.1941789 .2098097 -0.93 0.364 -.6272049 .238847
InCIR .3083278 2212336 1.39 0.176 -.1482759 .7649314
InCCl -.192041 .2809437 -0.68 0.501 -.7718803 .3877983
Pandemic -.1533685 .0427688 -3.59 0.001*** -.2414525 -.0652844
DPV_pandemic_interaction 1.12e-07 2.10e-08 5.33 0.000%*** 6.89e-08 1.55e-07
_cons 2.334271 1.13461 2.06 0.050** -.002503 4.671044

F( 7, 24) 647.93 Durbin—Watson d-statistic 1.051713

Prob > F 0.0000 Breusch—Godfrey LM chi2=10.288 Prob > chi2 0.0013
Number of obs 32 Breusch-Pagan/Cook-Weisberg chi2=3.42 Prob > chi2 0.0644
Maximum lag 4 White's test chi2=26.52 Prob > chi2 0.5442

Note: (***, **) indicate significance at the 1% and 5% levels, respectively.

When examining the diagnostic test results, the F probability value being less than the critical value of 0.05 (Prob > F=0.000) indicates that
the model is significant. The Durbin—Watson value, which tests for autocorrelation in the model, being less than the two critical values
(1.051713) and the probability value of the Breusch—Godfrey LM test being less than the 0.05 critical value (Prob > chi2= 0.0013) indicates
that there is autocorrelation in the model. Since the p-values of the Breusch—Pagan/Cook—Weisberg test and the White test, which test for
heteroskedasticity in the model, are greater than the 0.05 critical value (0.0644 and 0.5442), it can be said that there is no heteroskedasticity
in the model.

Table 6: Estimation Results of Newey-West Standard Errors for Model 2

InGSV Coefficient Std. err. t P>|t| [95% conf. interval]
InDPV .5643892 .1083702 5.21 0.000*** .340724 .7880544
InCPI .1951416 .1359508 1.44 0.164 -.0854471 4757304
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InDIR .1346285 .2217465 0.61 0.549 -.3230338 .5922909
InCIR -.2213265 .254387 -0.87 0.393 -.7463554 .3037024
InCCI .9710136 4634798 2.09 0.049%* -.0062008 1.948228
Pandemic -.4583119 .2015556 2.27 0.030** -1.075062 .1584386
DPV_pandemic_interaction 5.25e-08 1.76e-08 2.98 0.006*** 1.65e-08 8.86e-08
_cons 5.920672 2.290512 2.58 0.016** 1.193286 10.64806

F( 7, 24) 153.17 Durbin—Watson d-statistic 1.382553

Prob > F 0.0000 Breusch—Godfrey LM chi2=13.354 |Prob > chi2 0.0097
Number of obs 32 Breusch—Pagan/Cook—Weisberg chi2=2.450 |Prob >chi2 0.1175
Maximum lag 4 White's test chi2=30.31 |Prob > chi2 0.3484

Note: (***, **) indicate significance at the 1% and 5% levels, respectively.

In Table 6, the results of the Newey—West Standard Errors estimator, along with the diagnostic tests and their results for the model, are
presented. When Table 7 is examined, it is observed that digital payment systems have a statistically significant and positive effect on the
gross savings value. According to this result, a 1% increase in digital payment systems can be said to cause an approximately 56% increase in
the gross savings value. As a control variable, no statistically significant relationship has been found between the consumer price index,
deposit interest rate, and consumer loan interest rate included in the model and the gross savings value. However, among the control
variables, it is observed that there is a statistically significant and positive relationship between the consumer confidence index and the gross
savings value. According to this result, it can be said that a 1% increase in the consumer confidence index leads to an approximately 97%
increase in the net savings value. To observe the independent effect of the pandemic period, a pandemic dummy variable has been added
to the model. It is observed that the pandemic period has a statistically significant and negative impact on the household gross savings value.
According to this result, it can be said that the increase during the pandemic caused a decrease of approximately 46% in household savings.
To see the impact of digital payment systems during the pandemic, the term DPS pandemic interaction has been included in the model. It is
observed that there is a statistically significant and positive relationship between DPS pandemic interaction and household final consumption
expenditures. According to this conclusion, it can be said that digital payment systems had an enhancing effect on household gross savings
during the pandemic period.

When the diagnostic test results are examined, the F probability value being less than the critical value of 0.05 (Prob > F=0.000) indicates
that the model is significant. The Durbin—Watson value, which tests for autocorrelation in the model, being less than the two critical values
(1.382553) and the probability value of the Breusch—Godfrey LM test being less than the 0.05 critical value (Prob > chi2= 0.0097) indicates
that there is autocorrelation in the model. Since the p-values of the Breusch—Pagan/Cook—Weisberg test and the White test, which test for
heteroskedasticity in the model, are greater than the 0.05 critical value (0.1175 and 0.3484), it can be said that there is no heteroskedasticity
in the model.

5. CONCLUSIONS

The aim of this study is to analyze the impact of digital payment systems (such as mobile payments, digital wallets, and contactless cards) on
household savings rates and spending habits in Turkey. For this purpose, quarterly data from the years 2016Q1-2023Q4 have been used. In
the analysis of the obtained data, the Newey—West Standard Errors Estimator, which is a robust estimator, has been utilized. In the study,
the gross savings value and household final consumption expenditure were used as the dependent variable, while digital payment systems
were used as the independent variable. The consumer price index, deposit interest rate, consumer loan interest rate, and consumer
confidence index, which are considered to have a direct and indirect effect on household final consumption expenditures with the gross
savings value, have also been used as control variables. Again, to examine the effects of the Covid-19 pandemic crisis on the dependent
variables, the pandemic dummy variable and the digital payment systems pandemic interaction term have been included in the models.

The aim of this study is to analyze the impact of digital payment systems (such as mobile payments, digital wallets, and contactless cards) on
household savings rates and spending habits in Turkey. For this purpose, quarterly data from the years 2016Q1-2023Q4 have been used. In
the analysis of the obtained data, the Newey—West Standard Errors Estimator, which is a robust estimator, has been utilized. In the study,
the gross savings value and household final consumption expenditure were used as the dependent variable, while digital payment systems
were used as the independent variable. The consumer price index, deposit interest rate, consumer loan interest rate, and consumer
confidence index, which are considered to have a direct and indirect effect on household final consumption expenditures with the gross
savings value, have also been used as control variables. Again, to examine the effects of the Covid-19 pandemic crisis on the dependent
variables, the pandemic dummy variable and the digital payment systems pandemic interaction term have been included in the models.

According to the findings of the research, it has been concluded that digital payment systems generally have a statistically significant and
positive impact on household final consumption expenditures. According to this result, the H2 hypothesis stating that "the widespread
adoption of digital payment systems increases individuals' spending amounts" has been supported. Similarly, it has been concluded that
digital payment systems have a statistically significant and positive impact on household gross savings values. According to this result, the
H1 hypothesis stating that "the widespread use of digital payment systems reduces individual savings rates" has not been supported.
According to these two results, the H3 hypothesis, which states that "the use of digital payment systems has a negative impact on individuals'
consumption tendencies," has been supported. Among the control variables, no statistically significant relationship has been found between
the deposit interest rate and household final consumption expenditures and gross savings values. According to this result, the H4 hypothesis,
which states that "the impact of digital payment systems is independent of deposit interest rates," has been supported. No statistically
significant relationship has been detected between consumer loan interest rates and household final consumption expenditures and gross
savings values. According to this result, the H5 hypothesis stating that "the impact of digital payment systems is independent of consumer
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credit interest rates" has been supported. No statistically significant relationship has been found between the consumer price index and
household final consumption expenditures and gross savings values. According to this result, the H6 hypothesis, which states that "the
widespread adoption of digital payment systems increases the inflation rate," has not been supported. Finally, no statistically significant
relationship has been identified between the consumer confidence index and household final consumption expenditures. According to this
result, the H7 hypothesis, which states that "the adoption rate of digital payment systems has a negative relationship with the consumer
confidence index," has not been supported. It has been concluded that there is a statistically significant and positive relationship between
the consumer confidence index and the gross savings values. According to this result, the H8 hypothesis, which states that "the adoption
rate of digital payment systems leads to an increase in gross savings values," has been supported.

When the pandemic dummy results were examined, it was concluded that the pandemic had a statistically significant and negative impact
on both household final consumption expenditures and gross savings values. It is believed that various factors are influential in the formation
of this result. These factors; due to the pandemic, as people were forced to stay at home, spending on travel, dining out, entertainment, and
other social activities significantly decreased. This situation led to a decrease in overall consumer spending. People avoided holiday and
entertainment expenses that required large amounts and tended to spend less. Due to restrictions and social distancing measures, people
have focused their spending on meeting basic needs. Therefore, while spending in areas such as clothing, entertainment, and luxury
consumption decreased, spending in areas such as food and basic necessities remained stable or increased. During the pandemic, many
people lost their jobs or experienced a loss of income. This situation caused people to experience cash flow problems. Instead of saving, they
had to use their available resources to meet their basic needs. Additionally, their tendency to save decreased because they focused only on
basic needs to make a living with government support. In some countries, the economic support provided helped people meet their basic
needs, but this support was generally temporary and did not affect long-term saving habits. While people were trying to survive with these
supports, they couldn't find enough resources to save. The term "DPV_pandemic_interaction" refers to a variable that examines the
interaction of digital payment systems with the impact of the pandemic. In other words, it is a term created to analyze or evaluate the impact
of the pandemic on the use of digital payment systems. It has been concluded that this term is statistically significant and positively effective
both with household final consumption expenditures and with gross savings values. During the pandemic period, the use of digital payment
systems increased. These systems made shopping easier and allowed people to quickly purchase the products they needed. Especially due
to the necessity of staying at home, the widespread use of online shopping has increased household consumption expenditures. However,
at the same time, there may have been a period when people increased their savings due to staying at home and having fewer opportunities
to spend money outside. This situation may have been supported by the increase in household spending along with the use of digital payment
systems.

Training programs and campaigns can be organized to inform the public about the advantages and security of digital payment systems. This
facilitates users' transition to digital payments and enhances their sense of security. It is important to develop the necessary infrastructure
to increase the accessibility of digital payment systems. Investments should be made to increase access to digital payments, especially in
rural areas and low-income regions. To ensure the security of digital payment systems, regulatory frameworks should be established, and
strict security measures should be taken to protect users' data. This increases consumer confidence. Financial support and incentive programs
can be created for businesses and consumers adopting digital payment systems. This can direct both businesses and individuals towards
digital payments. By developing programs that encourage saving habits, individuals can be supported in achieving their savings goals through
expenditures made via digital payment systems. Consumers can be advised to review their spending habits and set savings goals while using
digital payment systems. This helps reduce unnecessary expenses. Consumers can be encouraged to use budget management applications
to track their spending habits on digital platforms. These applications help keep expenses under control. It is recommended that they use
savings accounts and automatic savings programs integrated with digital payment systems. Such applications strengthen the habit of saving.
For future studies; long-term effects can be examined, different demographic groups can be analyzed, global comparisons can be made, and
the impacts of digital payment systems during economic shocks and crises can be investigated. Again, digital payment systems can be
examined separately rather than as a whole.

REFERENCES

Agan, B. (2020). The impact of Covid-19 pandemic process on digital payment system: The case of Turkey. Avrasya Sosyal ve Ekonomi
Arastirmalari Dergisi (ASEAD), 7(7), 229-240.

Bankalararasi Kart Merkezi (BKM). (2024). Dijital 6deme sistemleri verileri: Mobil temassiz/karekodla yapilan 6deme islemleri, 2016.2023.
https://bkm.com.tr/

Bhoopathy, G., & Kanagaraj, P. (2023). The impact of digital payments on consumer spending habits. Tuijin Jishu/Journal of Propulsion
Technology, 44(4), 5373-5380.

Brown, M., Nacht, Y., Nellen, T., & Stix, H. (2023). Cashless Payments and Consumer Spending. SNB Working Papers, 6.

Duramaz, S., & Diindar, S. (2014). Elektronik 6deme sistemlerinin karsilastirilmasi: Tiirkiye ve italya 6rnegi. Usak Universitesi Sosyal Bilimler
Dergisi, 7(1), 24-37.

Elliott, G., Rothenberg, T. J., & Stock, J. H. (1996). Efficient tests for an autoregressive unit root. Econometrica, 64, 813-836.

He, Q., Ma, W., Vatsa, P., & Zheng, H. (2024). Impact of mobile payment adoption on household expenditures and subjective well-being.
Review of Development Economics, 28(1), 264-285.

Kwiatkowski, D., Phillips, P. C. B., Schmidt, P., & Shin, Y. (1992). Testing the null hypothesis of stationarity against the alternative of a unit
root: How sure are we that economic time series have a unit root? Journal of Econometrics, 54(1-3), 159-178.

DOI: 10.17261/Pressacademia.2024.1961 105 PressAcademia Procedia



13th Istanbul Finance Congress (IFC - 2024), V.20, 99-106 Pala

Liu, J., Li, Z., & Hu, X. A. (2023). Study of the impact of mobile payment on the enhancement of consumption structure and pattern of Chinese
rural households. Agriculture, 13(11), 2082.

Musyaffi, A.M., Sari, D.A.P., & Respati, D.K. (2021). Understanding of digital payment usage during COVID-19 pandemic: A study of UTAUT
extension model in Indonesia. Journal of Asian Finance, Economics and Business, 8(6), 0475-0482.

Saroy, R., Awasthy, S., Singh, N.K., Adki, S.M., & Dhal, S. (2022). The impact of COVID-19 on digital payment habits of Indian households.
Bulletin of Monetary Economics and Banking, Special Issue, 19-42.

Shah, M.U.D., Khan, I.U., & Khan, N.U. (2024). The role of digital payments in overspending behavior: a mental accounting perspective.
International Journal of Emerging Markets, 11(2), 78-89..

Turkiye Cumhuriyet Merkez Bankasi (TCMB). (2024). Ekonomik veriler: Tiiketici fiyat endeksi, mevduat faiz orani, tiketici faiz orani ve tiiketici
gliven endeksi, 2016-2023. https://www.tcmb.gov.tr/

Tirkiye istatistik Kurumu (TUIK). (2024). Hane halki tasarruf ve tiiketim harcamalari verileri, 2016-2023. https://data.tuik.gov.tr/

DOI: 10.17261/Pressacademia.2024.1961 106 PressAcademia Procedia



