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CONSUMER BEHAVIOR AND E -COMMERCE: EXAMINING Al -POWERED

MARKET TRENDS
Tamerlan AKBAROV *
Yavuz Tansoy YILDIRIM ™
Yasin Nuri ¢ A K IR
ABSTRACT

Al-powered chatbots help customers with their shopping experience and product recommendation
systems that analyze consumer behavior to suggest productbefsémprove conversion rates. This
study uses a mixedethod approach, which combines empiricata from consumer surveys with
gualitative insights from the industry literature.

Generally, we must note that, Research shows that suplowdred recommendation systems,
chatbots,and predictive analytics improve customer satisfaction and conversion rates. Moreover,
machine learningpowered pricing strategies also help to adjust pasihg behaviors and assist to
conduct sentiment analysis. The all findings of research beget that personalization and automation

bolster customer loyalty as they raise dgidvacy issues.

According to the findings, companies that maximize their Al usage are more competitive; however,
ethics arestill important to consider. Comprehending these dynamiiéled consumepatterns helps

companies to make marketing choices sharper and to ealthaaiser experience in the online space.

Keywords:Al in E-commerce, Personalization, Consumer Behavior, Online Shopping Trends, Machine

Learning

JEL Codes:L81, D4, P36

1. INTRODUCTION

Al is rolling fast and continuously changing the way peogi@ps that is even changing consumers
behavior, their decisiemaking process, overall shopping experience-péweredsolutions, like
personalized recommendations, predictive analytics, dynamic pricing, and ehsglsdéd interactions,
have upended traditional retail models. With online marketplaces becoming more -edg&g

businesses are required to stay in lindlie trends to increase customer engagement and satisfaction.

* Odlar Yurdu University, 13 Koroglu Rahimov Street, Baku/ Azerbaijamai: akbarobt@gmail.com
"Bandérma Onyedi Eyl ul Unmai gyildrim@lyandirnBagedudré r ma/ T¢r ki ye, E
™ Bandérma Onyedi Ey!l ul Unmai gceki@tandimaBdautrdér ma/ T¢rkiye, E
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The digitatage consumer is complex, and the manipulation oftiea data to determine responses
is automated, instantaneous, amgperpersonal. By analysing vast amounts of user data with Al
powered algorithms, businesses can proypéesonalized product recommendations, enhance marketing
strategies etc. While thadvantages of Al in eCommerce are significant, concerns about data privacy,
algorithmic bias, and ethical considerations have also emerged, leading to discussions on responsible Al
usage Du and Jiang, 2019)

This research intends to explore the effect ofbAsed technologies inammerceconsumer
decisionmaking, purchase intentions and brand loyalty. This research endeavors to offer insights in the
shape of tracking emerging trends to navigate the challenges and opportinaitiés relates with the

Future of eCommerce.

2. LITERATURE REVIEW

Todaybés rapid digital tsigndicarstly alteren aadnsuroen belmafiours o mme r
with Al taking the centre stage of the evolution of the online shopping experience. Machine learning
algorithms, predictive analytics, natural language processing, and automated recommendation systems
are Aldriven tools thatare revolutionizing #usiness and-eommerce by proposing high levels of

personalization, efficiency, and interactivity.

They typically depended on static product listings and manual customer service interactions;
however,with the development of Al technologies, online dealers can now analyze consumer
information in actual time, predict buying behavior accordingly, and tailor product offers. Al has
massively improved productivity levels by optimizimgventory management, automating customer
service via intelligent chatbots, and streamlining the decisiaking process using predictive behavioral
analysis. While these technological advancements have aided businesses in terms of sales and customer
retertion, they have also enhanced user experiences, allowing online shopping to be even more seamless,

interactive, and intuitiveTiang, Qiu, Guo and Liu, 2018)

However, the growing reliance on Al incemmerce also raisesoncerns about data privacy,
algorithmic bias, transparency, and ethical implications. Consumers are increasingly aware of how their
data is collected, stored, and used by online retailers, prompting conversations about efhiaatiées
and regulatory compliance that are growing stronger. Organizations harnessing the powerianAl
insights must walk a line between technological progression and consumer safety; personalization should

not come at the expense of privacy owvarld where marketing is only intrusi&/ang, and Quan, 2019)

The purpose of this study is to identify how the neoteric trends in rise of Al products have impacted
end users the consumers ofc@nmmerce especially Personalized Recommendatibngmated
Customer Interactions, Dynamic Pricing, and Ads Targeting, Artificial Intelligence Innovations. Through

an analysis of the advantages and disadvantages of adopting Adlomneerce, this study aims to
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highlight what businesses should consider when integrating/tflle alleviating consumer protection
concerns, therefore providing relevant content to companies looking to successfully integrate Al into their
operations Tridalestari, Mustafid and Jie, 2023)

Customers are individuals who go through the process of purchasing a product or service, whereas
consumers are individuals who make use of a product or service. In spite of the fact that a brand is
constantly attempting to sell a product or service téorosrs, individuals and companies that are well
versed in traditional models of consumer behavior are in a better position to convert customers into

customers.

Being wellversed in consumer behavior models and having an understanding of how they behave
in the decisiormaking processes of consumers is beneficial to a brand because it helps the brand increase

the number of customers it already has and developritenercial activities.

An additional option is to read this article and gain knowledge about consumer behavior models in

order to learn how to convert potential customers into paying customers.

Businesses that engage in commercial activities face a number of challenges, one of the most
significant of which is the need to comprehend the various models of consumer behavior and to act
accordingly. The reason for this is that brands have the afoilgpeed up the process of a consumer
becoming a customer by proficiently learning consumer behavior models. Furthermore, brands are able
to avail themselves of numerous advantages by gaining an understanding of consumer behavior models
(Zhong, Yang, Mei, Xie and Yu, 2024)

1 By gaining an understanding of consumer behavior, a brand has the ability to increase the

number of customers it already has.

1 Brands have the opportunity to develop strategies that will make it easier for them to
communicate with their existing customers if they keep themselves informed about the

behavior of consumers.

1 As aresult of the psychological factors that influence the preferences of consumers when
it comes to making purchases, marketers have the opportunity to sell their goods and

services with greater ease.

9 If you are able to determine the sociological factors that influence the decialing
process of customers, it will be much simpler for you to comprehend the degree to which

individuals feel connected to your brand.

1 Brands are able to develop strategies that will allow them to increase their sales when they
have a solid understanding of the traditional consumer behavior models that influence the

purchasing decisions of customers.
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Brands that sell their goods and services online througgmenerce or -xport should always
have knowledge of traditional consumer behavior models. This is because of the advantages that these
models offer. As a result of the fact that brands thahleahavioral types are able to develop these

strategies more easily and have a greater chance of being successful.

It is common knowledge that not every individual displays the same traits and behaviors. This can
be a problem for brands that want to understand the behaviors of a consumer and develop a strategy that
is applicable to the situation in order to deal wiirtain circumstances. mainly due to the fact that
different people have different tendencies, which causes brands to make incorrect analyses and
determinations, which ultimately results in a reduction in the benefit that receives. With that out of the
way, let's take a look at the circumstances in which consumer behavior is not advan@uaogisang,

Mei, Xie and Yu, 2024)

1 A decrease in sales for your brand will occur if, while conducting an analysis of consumer
behavior, you fail to identify a need and then fail to provide products and services to the

market in response to this market need.

9 It is possible for brands to encounter difficulties in areas such as purchasing, budget
management, and marketing if they do not conduct a thorough analysis of the behavior of
their customers and do not make any adjustments in response to the findings.

1 For brands that are only concerned with consumers and customers up until the point where

they sell a product, it will not be possible for them to acquire loyal loyal customers.

1 Inorder to avoid these kinds of drawbacks, every brand needs to have a solid understanding

of and ability to analyze consumer behavior.

3. Al IN E-COMMERCE: TRANSFORMING CONSUMER BEHAVIOR

One of the most critical areas where Al finds a role-commerce is personalization and it is
largely facilitated through recommendation engines that apyghine learning algorithms that analyze
consumer behavior. The systems aim to fapdedrahw up
history, past purchases, and time spent on product pages to recommend the user with items that best fits

their interests and preferences.

Contentbased filtering, collaborative filtering and hybrid systems are the three commercially
adoptedpersonalized recommendation systems. A codtased filtering approach provides
recommendations based on the attributes of the products someone previously interacted, whereas a
collaborative filtering approach finds similar consumers and makes recominesdatusers based on
related userbehavior. Hybrid models blend aspeadfkthese two approaches to deliver exceptionally
accurate and adaptive recommendations, boosting user engagement and increasing sales conversions
(Shao and Chen, 2019)
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3.1. Personalization and Recommendation Systems

As their adoption hagrown in ecommerce, its fundamentals have revolutionized consumer
interaction with digital platforms. While in traditional retail environments purchase decisions were largely
driven by personal preferencejord of mouth, and kstore support, Al now stands as the main pillar to
consumer decisiemaking, enabling automated and personalized experiences that are highly data driven.
Businesses have aldmrnessed Al algorithms and tools to track web browsing behavior, recognize
purchasing behaviors, and foresee future buying behagon, Wang and Xia, 2019)

3.2. Chatbots and AlDriven Customer Service

Al-powered customer service solutions, like chatbots and virtual assistants, have turned into natural
parts of an contemporaryeemmerce system, offering quick custons&rvice, dealing with usually
asked questions, and instructing customers through their buying experience. Traditional customer service
is dependent on human representatives who can be limited by the opening and closing hours of an
organization, but Al in many businesses can generate customer chats 24 hours a day without any delays,
meaning consumer can always get responses and assiggaaiiess of their time zone, geographical

locations and unigue issues without being afraid of disturbing the representsaive, @nd Quan, 2019)

NLP and deep learning algorithms are utilized by these chatbots to sirhulaianlike
interactions, which enable them to comprehend and respond to customer queries in a conversational
manner. Moreover, sentiment analysis equips these Al chatbots with the ability to perceive emotional
cues within consumer messagessulting in more empathetic and personalized repliegpolered
customer support not only lowers operatioeapenditures for businesses but also boosts customer

satisfaction by delivering prompt, precise, and smooth assistance.

3.3. Dynamic Pricing and AlBased Pricing Strategies

Al has also transformed@mmerce pricing in thevay that it's so smart that it can facilitate
dynamic pricing models, where re@the adjustments to product prices can be made depending on several
variables such as consumer purchases, demand variations, competitor pricing and market trends. Static
pricing methods have several commercial drawbacks; they are based on approximation of demand and
require manual updates, leading to large inconsistencies between current commercial practices and
demand; however, Apowered dynamic pricinggnables dynamic adjustments of prices through
considering a variety of economic factors for profit maximization, which doesn't compromise

competitiveness{ and Peng, 2020)

Machine learning algorithms sift through terabytes of market datalandie at any moment what
is the optimal price point for a product. This is a tactic employed in industries like airline pickieiy,
hotel pricing and ridesharing to set pricing based on supply and demand. Moreovpgwéred pricing

strategies can be customized for each consumer, taking into account their browsing history, spending

5
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habits, and chancesf making a purchase, enabling businesses to provide price discounts -or time

sensitive promotions to boost conversion rates.

4. AI-DRIVEN MARKETING AND CONSUMER ENGAGEMENT

This has completely revolutionised digital marketing, allowing companies to create ad campaigns
that are highly targetecautomate their content creation and make customer interaction easier. Spiderweb,
an Al-driven marketing strategy used predictive analytics, machine learning, and consumer behavior
modeling to find and target the right audience with the most relevant use of their do]lais, (Zhang,

Peng and Yu, 2022)

4.1. Al-Powered Targeted Advertising

Al-driven targeted advertising allows businesseddtiver personalized ads to consumers based
on their browsing history, search queries, and demographic data. Advertise Platforms listen to how the
audience reacts to their products or the word and they employ Al to provide better results to the general
public through ads, which means that platforms such as Google Ads, Facebook, Instagram, etc., track user

behavior to help advertisers know their most relevant products for that audi¢sog, @nd Quan, 2019)

With the cuttingedge technology, programmatic advertising, which automates the buying and
placement of online ads, allows businestetarget the most qualified leads at the right time, streamlining
the ad process and making advertising more-effsttive than before. Marketers can use predictive
analytics to predict consumer trends and adapt their advertising strategies as sordseilt, campaigns

can adapt to new developments.

4.2. VVoice Commerce and Al Assistants

Online shopping has leaned into voice commerce, at the handsdoivAh voice assistantike
Amazon Alexa, Google Assistant, and Apple Siri. With voice recognition technology, consumers can
search for goods or services, compare prices, and even make a purchase using simptenvoaeds

making it easier and more accessible than ever.

With voice commerce emerging as an important trend, companies are ensuring the integration of
conversational Al systems that can redefine aspespetch recognition and build on the accuracy of

product recommendations driven by verbal queries.

This is particularly pertinent to new technologies such as Mmased commerce where a data
privacy deficit can have negative consequences around the globe; as artificial intelligence assistants
collect vast amounts of voice information, any leaks, misuse, or unauthorized use in this new context

would present a serious concern to consumer trust around the Werltdu and Zhou, 2008)
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5. RESULT AND DISCUSSION

Table 1. Al Impact on Different Companies

Company Al Application Increase in Reduction in Customer Revenue
Conversion Operational Satisfaction Growth
Rate (%) Cost (%) Improvement (%) (%)

Company A Personalization and 28 12 48 27
Recommendation

Company B Chatbots and 22 45 63 18
Customer Service

Company C Dynamic Pricing 18 20 30 33

Company D Al-Powered 35 25 50 42
Targeted
Advertising

Company E Voice Commerce 12 8 38 16

and Al Assistants
Al-driven targeted advertising has proven to be the most effective strategy among the companies
analyzed below: Among XYZompanies, company D, which utilized -pbwered targeted
advertisingow, recorded the fastest revenue growth of 42% and the highest conversion rate increase of
35% (leading to significant increase in profitability).

The overall winner was company B, which provided Al chatbots and automation for customer
service, cutting operational expenses by 4&8@6 improving customer satisfaction by 63% a clear
demonstration of creating a better user experience at lower labor costs. However, Company C, which
implemented dynamic pricing models samoderate increases in conversion rate (18%) but the second
highest revenue growth (33%).

This demonstrates that while Alfiven pricing strategies can adapt to changes in demand, they can

also leverage fluctuations in consumer behavior to maximize profit margins.

Al-powered personalization witbecommendation systems combined, was a significant success
for Company A, with a 28% increase in conversion rates and a 27% increase in revenue, highlighting high
value in user engagement through Al. Company E (voice commerce with Al assistants haiicansign
trends, less adoption, lowest sales conversion growth (12%)) also shows thdiassideAl shopping is

likely still in its early phase of largscale consumer behavior impact.
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Schema 1. Comparative Analysis of Al Impact on Companies

Average Increase in Conversion o
Rate 23.00%
Average Reduction in Operational
Cost 22.00%

Average Improvement in Customer

Satisfaction 45.80%

Average Revenue Growth 27.20%

Comparative Analysis of Al Impact on Companies

These findings indicate thakl is good for all companies, but the impact varies by type of
application and business model. Targeted advertising and dynamic pricing drive the highest revenue gains
for companieswhile Al-powered customer service is associated with lower costs and higher customer
satisfaction. Alpersonalization is still driving conversion, while voice commerce uptake is still in

transition toward being a mainstrearnsam tool.

6. CONCLUSION

Artificial Intelligence in ecommerce isrevolutionizing consumer behavior, altering the ways
people interact with online marketplaces, make purchasing choices, and connect with brands. Deployed
Al-powered innovations from personalized recommendation systems, dynamic pricing strategies
automated chatbots to targeted advertising have greatly improved customer experience with convenience,
efficiency and hypepersonalization. Consuméacing businessesow offer highly personalized
shopping experiences where Al powerfully anticipates consumer preferences, recommends relevant

products and provides effortless customer service.
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Yet with these technological advantages come significant challenges over data privacy, algorithmic
fairness and the ethical use of Al, all potential minefields that businesses must navigate if they want to
retain the trust of their customers. Thggregation and analysis of large quantities of personal data create
risks of data breaches, unauthorized access, and misuse of consumer data. The flawed algorithms of
recommendation systemend dynamic pricing models can perpetuate algorithmic biases, unfairly
targeting customers or loading them with unexpectedly high chaygedisastrous for customer
satisfaction and brand reputation. It is crucial to manigerisks associated with these advancements
through transparency, regulatory compliance, and the responsible development of Al technologies, to
promote a more ethicate@mmerce landscape.

Augmented reality (AR), blockchain integration, aeden autonomous shopping experiences are
just some of the emerging technologies poised to reshape the futurgpofvAted ecommerce, as they
aim to maximize consumer engagement and securitdriéen AR applications will enableonsumers
to see products in retime before buying, while blockchain technology will provide more transparency
and security for digital transactions. The growth of cadeies stores and Alowered inventory
management systems will further transform themamics of retail, making shopping experiences

increasinglyfrictionless and autonomous.

To sum up, despite the evident revolution Al has brought to tbenemerce world through
elevated personalization, automation, and predictive talents, we cannot disregard its ethical ramifications
and the impression it has on the consumers trust. Businbasesto find this balance: using Al to
leverage their competitive advantages while also ensuring they play by the ethical rules consumers expect.
With the continued evolutiomf Al technology, companies that focus on transparency, personalization,
and making the shift to ethical Al will have a greater chance of succeeding in this rapidly evolving digital
marketplace.
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ASSESSING GENDER EQUALITY IN EUROPEAN LABOUR MARKETS:

AN EXTENDED MODEL WITH ECONOMIC COMPLEXITY 1
Burcu T! RKCAN
Meltem INCE YENILMEZ **

S.Waleck DALPOUR™
ABSTRACT

The link between economic complexity and gender equality seems to be one of the critical but
underestimated issues of sustainable development in the contemporary world. Although there is extensive
literature about gender discrimination in labour marketsgre is still a significant gap in the evidence
of the emerging determinants of this fact. In this sense, this study explores the relationship between
economic complexity and female labour force participation for European countries during thé 1995
2021 meriod. The empirical findings suggest that economic complexity has a positive impact on female
labour force participation rate in Europe. Moreover, economic growth, fertility, and thgesrdagged
value of female labour force participation have posifimpacts on female labour force participation.
However, it seems that foreign direct investment inflows and tertiary education of women have no
significant effect on the dependent variable. The study aims to contribute to the related literature by
examinig the direct impact of economic complexity on female labour force participation with a

comprehensive empirical analysis in a European context.

Keywords:Gender Equality, Labour Force Participation, Economic Complexity, Panel Data Analysis,

European Union.

JEL Codes:J16, M14, P50.

1. INTRODUCTION

Labour economists have been devoting significant attention to gender discrimination in labour
markets. The basic reason for this attention is the persisting sexual differences in earnings and occupations
on a global scale (Neumark, 2004: 1). This situaticm not r el ated only to the i
even in highincome countries. In this sense, there are several other reasons for gender discrimination in

| abour mar ket s. Some of the basic onestog, the be | i

1 This study is based on the research conducted in the Erasmus+ Jean Monnet Project entitled "Gender equality during the times

of COVID-19 in EU(GENEU)".
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gener al belief about childcare that ités predomi
movements as a part of public policy; the glass ceiling; cultural backgrounds and religious beliefs (Orloff,
2009; EvanaindKelley, 2008; KephaandSc humacher , 2005; Mal tby et al
that the share of female employment is an important parameter, especially for ageing societies. During
recent decades, European countries have experienced an ageing labour force and dedliyingtés
among their citizens. Hence, it has become an important policy tool to activate women in the labour force
(Orloff, 2009: 325). Moreover, developed countries have realized that female labour force participation
rates have been lagging behind male laldorce participation rates, although they support care services
and family work (Leira, 2002). Consequently, in recent years, policymakers have been working through
the other factors directly or indirectly linked to female labour force participatiotiisisense, the nexus
between economic complexity and gender development can be an important aspect of sustainable

development.

Hidalgo andHausmann (2009) underline that gross domestic product (GDP) per capita values of
countries have significantly changed during the last two centuries, primarily due to nontradable
capabilities of countries giving rise to productivity differences. They gtatehose capabilities, such as
specific labour skills, property rights, infrastructure, cultural background, 4kmow etc., increase
productivity and hence the complexity levels of countries. Productivity, in other words, increasing returns,
is characterised by high technology industries in that nontradable capabilities are used intensely (Durlauf,
1998: 161). In this sense, innovative knowledge and Kmow are the key factors of such capabilities
in industries, and embedded knowledge melsonomy directly increases the economic complexity. The
best way to measure the level of economic complexity is hence to measure the mix of products that the
economy can produce and export (Hausmann et al., 20118)1 Economic complexity theory is an
emerging theory that has been trying to explain economic growth and development in terms of revealed
comparative advantages and economic complexity levels. In this theory, the related diversity of the
economyds producti ve o0ubfmeonomic complexty level,rapdatrrdflects t i no
endogenised innovative knowledge in the economy (Hausmann et al., 2011: 18). Hausmann and Klinger
(2006) have developed the product space concept to measure economic complexity level, and hence they
made an imprtant methodological contribution to literature. During the ongoing process, Hidalgo and
Hausmann (2009) developed this concept, and they suggested the Economic Complexity Index (ECI) as
a new indicator. The critical points in the calculation of thisxrate how many products can be produced
by the existing resources; how many countries can produce those products, and what is the share of their
production in the overall production. In this sense, the higher ECI values refer to the higher
competitiveneskevels of countries and higher economic growth and development prospects (Hausmann
et al., 2011).

In short, complexity theory suggests that high technology industries increase the range of products,

productivity, economic complexity | evel and henc
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that a higher level of complexity is a good indicator for an economy. However, the results of the
complexity in labour markets in terms of gender discrimination are underestimated in the literature. In
this context, this study tries to shed some light lbe telationship between female labour force
participation rates and the economic complexity levels of countries. The fundamental research question
is whether a more complex economy is better for women or not. In this context, this study is expected to
makea significant contribution to the related literature by extending the determinants of female labour
force participation with the addition of the economic complexity index. To the best of our knowledge,
this is the first attempt to examine the determinaritdemale labour force participation from the
perspective of economic complexity in European countries with a dynamic panel data estimation. In this
context, after a brief introduction, a literature review is given in the second section. The following
enpirical analysis is explained in terms of data, model, method and empirical results in the third section.

Lastly, the empirical findings are discussed, and policy implications are developed in the conclusions.

2. LITERATURE REVIEW

Gender discrimination has been a popular research area since the emergence of the human
development approach. Especially with the rise of empirical research methods, there have been numerous
studies examining gender inequality in different economies ianttg@rical literature since the beginning
of the 1990s. Mentioned studies had different perspectives about the measurement of gender
discrimination, and hence, they used different empirical methods. In this sense, some studies examined
gender inequality imerms of wage gaps (such as KasnakagidDayioglu, 1997; Lovell, 2000; Ozcan,
UcdogrukandOzcan, 2003; Ng, 2007; Nwaka, GuveisanilerandTuna, 2016; and Sefil Tanseward
Kent, 2018) and some other studies examined from the perspective of labour force participation (such as
Reddy, 1975; Pampeind Tanaka, 1986; Macunovich, 1996; Goksel, 2013; Laaot Swaminathan,

2016; Celebioglu, 2017; PugadSoto, 2018). In this study, the labour force participation perspective is
adopted due to the availabjland continuity of countrevel data for a longer period.

In the empirical literature, there is a consensus about the determinants of the female labour force
participation rate. The basic determinants can &
fertility rate, divorce rate, marital status, househsize, education expenditures and foreign direct
investments (Please see Wacker, CoarayGaddis, 2017; de LaandSevillaSanz, 2011; Bloom et al.,

2009 ; SaodBrr o, ddesrr | 2008; Macunovi ch, 1996 and Nam
determinats like corruption, pollution, migration and democracy are added to check their significance

and impact on the dependent variable (Please seend®arangi, 2018; BurkandDundas, 2015 and
Iversenand Rosenbluth, 2008; EvarandKeller, 2008). In our study, the general view is extended by

adding the economic complexity index and its impact on the female labour force participation rate is

examined for European Union countries.
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In recent years, various studies examining the impacts of economic complexity on economic growth
and development have emerged. Searching for the links between complexity andcagauletrelopment
has its origins in Hausmarand Klinger (2006) and Hidalgand Hausmann (2009). In the following
years, Simoesnd Hidalgo (2011) and Hausmann et al. (2011) showed this relationship with detailed
analyses in the Observatory of Economic Complexity and the Atlas of Economic Complexity,
respectively. In the followingears, some empirical studies used the ECI values that had already been
calculated in the Observatory or the Atlas, and some others calculated ECI values at tineginoed
level by themselves. As some examples, Felipe et al. (2012) analysed thet pmatlwountrylevel
complexities of 124 countries from 2001 to 2007, and they found thatriégine countries export more
complex products that underline the direct relationship between income and complexity. Hartmann et al.
(2017) searched for the relatiship between ECI and GINdoefficient for 150 countries between 1963
T 2008, and they found that as complexity level increases, income inequality decreasesllZ(R017)
conducted their research on 126 countries and the 112930 period. They found that complexity and
economic growth are in a positive relationship. Yildizd Yildiz (2019) searched for the relationship
between economic complexity and growth in the newly industrialised countries for the period of 1970
2016. They found that sugded variables are in a bidirectional relationship in China, but there is-a one
way <causality from complexity to growth in Mexi
observed from empirical literature that economic complexity and economic gaodttievelopment are
in a direct relationship. In this manner, complexity can be assumed to be linked to gender discrimination,
which is also a dimension of economic development. However, since economic complexity literature is
an emerging area, there a@ many studies examining the relationship between economic complexity
and gender discrimination. In a recent study, T¢
female labour force participation rate in different country groups. They founthéhsize and sign of the
i mpact vary according to the i nandAsseumbeElla £019)of t he
analyzed the impacts of economic complexity on the gender parity index in education for countries with
different income levels beten 1984 2014. They investigated that economic complexity has a mainly
positive impact on the gender parity index in different country groups for different education levels. It
seems from the literature that other studies searching for gender distamfnam the view of complex
economic systems mainly use the comparative advantages approach rather than the complexity
measurement method. The basic idea behind those studies is that comparative advantages in foreign trade
promote economic growth, andogmmic growth in turn lowers gender inequalities. Some of the studies
suggest that as the exptetl growth process is experienced, it causes more women to get jobs, especially
inexportor i ent ed smléddsaumaElly| 8)2197A$hjid, 2014; Korinek, 2005). On the other
hand, there are some other studies suggesting that the-lggrowth process does not have a positive
impact on lowering gender discrimination in labour markets, such as Gaddis and(P@gtéysSundaram
(2009), Berik, Rodgerand Zveglich (2004) and Seguino (1997). Consequently, it seems from empirical

literature that there is little research available on the direct interplay between gender discrimination and
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economic complexity. Moreover, the empirical findings about indirect relationships are contradictory and
open to testing. In this sense, the empirical analysis conducted in this study is expected to make a
significant contribution to the related literature

3. METHODOLOGY

3.1.Data, Variables and Model

In econometric estimation procedures, there are three types of data sets as time sesestiomss
and panel data sets. As itodés widely accept-ed, part
sectional data since such data includes hioth &nd crossectional impacts at the same time. Moreover,
panel data provides more efficient estimation results with a higher number of observations and higher
degrees of freedom. Also, panel data sets decrease the possibility of multicollinearity lzeqwaeatory
variables (Hsiao, 2002-3). Since panel data relates to individual units over time, techniques of panel
data estimation have been enhanced to explicitly consider the heterogeneity (@n¢Heatiter, 2009:

592). Consequently, panel data sets have been used in this study to estimate the following regression
function.
£l EPOAEl APOr AAEr ZAOOQOEKEAEr CADPCP OAOXT R (1)

In this equation, the dependent variable is the female labour force participation rate (FLFPR).
Independent variables are tertiary education of women (terwom), economic growth rate (gdpgr),
Economic Complexity Index (eci), FDI inflows (fdi), fertility raffertil) and error term (), respectively.
Moreover, i express the spatial dimension and t expresses the time dimension in our panel data set.
Tertiary education of women is the tertiary school enroliment of women as a percentage of gross value.
Economicgrowth rate is the annual percentage of gross domestic product per capita growth, and ECI is
the economic complexity index value. Moreover, FDI inflows are the net foreign direct investment
inflows as a percentage of GDP, and the fertility rate is thiesyirer woman. Lastly, flfpr{) is the one
year lagged value of the female labour force participation rate. This model has been formed by following
the empirical literature [Please see HidatgmHausmann (2009); Hausmann et al. (2011), Gaalulils
Klasen( 2 01 4) anadAdsousnadBlig (2019)]. In this study, data set covers 13 European countries
and 1995 2021. The EU14 country group has been determined to be analysed since they are the most
developed European countries. Luxembourg has been excluded from the daté&seindweailable ECI
data. This country group has been chosen for the analysis because EU14 countries have higher ECI values,
and hence, this country group is a suitable case to examine the nexus between gender discrimination in
the labou force and economic complexity. What is more is that their macroeconomic indicators are more
reliable and consistent. Furthermore, the ECI dataset has been retrieved from the Atlas of Economic
Complexity database. All other data have been obtained frewthrld Development Indicators Online

Database.
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3.2.Empirical Results

There are some basic steps to apply a-defiined econometric estimation process. In general, the
first step while starting an estimation process is checking the stationarity of the series. The basic reason
for this action is the fact that if series a@natationary, then they may produce artificial regression and
hence biased results. However, itdos critical to
crosssectional dependency should be checked. If the series exhibits nsectiss depndency, first
generation unit root tests should be applied [Please see CaaklEyertes (1997), Levin, LiandChu
(2002) and Im, PesaramdShin (2003)]. However, secosgneration unit root tests should be conducted
in case cross section dependency. Hence, Table 1 gives Pesaran CD Test results for the series in our study.

This test is especially effective when the time dimension is relatiede in panel data (Pesaran, 2007).

Table 1. Pesaran CDTest Results

Series t Statistic Probability Evidence
flfpr 26.85493 0.0000 Crosssection dependency
eci 21.05897 0.0000 Crosssection dependency
fertil 13.36428 0.0000 Crosssection dependency
fdi 7.214304 0.0000 Crosssection dependency
gdpgr 33.35583 0.0000 Crosssection dependency
terwom 32.50244 0.0000 Crosssection dependency

Pesaran CD Test results show that all series have-seotisnal dependency. Hence, seeond
generation unit root tests should be conducted for the detection of stationarity. In this step, the critical
point is choosing a suitable unit root test for parshdroperties. There are frequently used different
tests as BreuseRagan LM Test, Pesaran Scaled LM Test, flagrected Scaled LM Test, Pesaran CD
Test and BaandNg Panic Test (Pesaran, 2021; BreuandPagan, 1980). Table 2 gives a summary of
Bai and Ng Panic Unit Root Test results.

Table 2.Bai and Ng PanicUnit Root Test Results (in level)

Series t Statistic Probability Evidence
flfpr -2.17570 0.02958** Stationary
eci 1.05208 0.29276 Not stationary
fertil -1.73378 0.08296* Stationary
fdi 6.84730 0.00000*** Stationary
gdpagr -2.47022 0.00000*** Stationary
terwom -0.63562 0.52503 Not stationary

Note: * denotes 10% significance level; ** denotes 5% significance level, and *** denotes 1% significance level.

Table 2 exhibits that flfpr, fertil, fdi and gdpgr series have no unit root problems. However, eci and
terwom have unit root problems. In this sense, first differences of these series have been taken and then
Bai and Ng Panic Test has been conducted agast.results are given in Table 3.
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Table 3.Bai and Ng PanicUnit Root Test Results (in first differences)

Series t Statistic Probability Evidence
eci 3.24024 0.00119%*** Stationary
terwom -1.96989 0.0244** Stationary

Note: * denotes 10% significance level; ** denotes 5% significance level, and *** denotes 1% significance level.

Bai and Pg Panic Unit Root Test Results exhibit that first differences of eci and terwom series have
stationarity. Consequently, their first differences should be used in the model estimation process. At this
step, it is important to choose the appropriatthod to conduct. Under certain assumpfio@sdinary
Least Squares (OLS) method has attractive statistical properties that have made it one of the most popular
methods of regression analysis (Gujaeatd Porter, 2009: 55). OLS procedure minimizes the sum of
squared residuals and tries to estimate the best fitted linear model (Ramanathan 1998: 88). However,
GMM technique is a method which has superiority over maximum likelihood estimation that requires
conplete specification of the model and its probability distribution. GMM does not requireisall th
knowledge since it needs only the specification of a set of moment conditions. The Method of Moments
is a technique suggesting that the unknown parameters should be estimated by replacing population
moments with the appropriate sample moments (MatyaldHarris, 1999: 4). Consequently, GMM is
widely used in empirical studies using panel data. What is more is that one of the important tools of GMM
technique is instrumental variables (Hansemd Si ngl et on: 1982, Hansen, 198
underlined hat good instruments should be relevant and valid in the model (Baum et al., 2002: 2). In the
literature, lagged values of variables in regression or some new exogenous variables are suggested to be
used as instrumental variables as state8drgan (1958) and Fisher (196®) this study, lagged values
of independent variables have been used as instrumental variables because macroeconomic variables
generally exhibit path dependency. Table 4 summarises dynamic GMM estimation results of our model,

and the 3tatistic indicates that instrumental variable selection is effective for this model.

Table 4. GMM Estimation Results

Variable Coefficient t-Statistic Probability
flfpr(-1) 0.973574 99.87837 0.0000***
eci 4.004220 2.285146 0.0413*
fertil 0.733845 2.577875 0.0242**
fdi -0.007800 -0.847513 0.4133
gdpgr 0.106358 4.042099 0.0016***
terwom 0.177291 1.559352 0.1449
J stat 0.230846 Prob. J stat. 0.630898
Root MSE 0.845491 S.E. of regression 0.855265

Note: * denotes 10% significance level; ** denotes 5% significance level, and *** denotes 1% significance level.

Estimation results indicate that the eyesar lagged value of flfpr is statistically significant and it
has a positive impact on the current female labour force participation rates. This result indicates that there
is a pathdependent inclination in femalabour force participation in EU14 countries. Moreover,

economic growth seems to have also positive impact on the dependent variable. This result is parallel with
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the results of GaddiandKlasen (2014). Furthermore, economic complexity seems to have a positive
i mpact on female | abour force participation rate,
andAssoumowE | | a (2019), and it is in the same | ine as
country groups. Moreover, the fertility rate seems to have positive impacts in European countries,
contradicting the results of Bloom et al. (2009). Ladtyeign direct investment inflows and teehool
enrollment rate of women in tertiary education seem to have no significant impact on the dependent

variable.

4. CONCLUSION

Analysing the determinants of gender discrimination is critical to achieving higher gender equality
levels (Ince YenilmeandDar i ci , 2024) . Itds observed from th
consensus on the basic determinants of female labour force participation rate (such as education level,
fertility rate and income level). However, there are still ongoing efforfsd the other determinants.

This study tries to analyse the impact of the economic complexity levels of European econongis on th
female labour force participation rates. Although there are some other studies examining the impact of
economic complexity on gender discrimination, it seems that they either analyse indirect relationships or
have insufficient empirical findings. Hemcour study tries to fill the gap in literature by examining the

relationship directly for the labour force.

The empirical results suggest that economic complexity has a positive impact on the female labour
force participation rates in EU14 countries. As mentioned before, economic complexity refers mainly to
the higher levels of higtechnology products in produen and exports. If highech industries are
dominated by men, as suggested by PresoatBogg (2011), Mayer (2006), MartandWright (2005)
and Perrons (2003), then higher complexity levels of economies would cause lower female labour force
participaton rates. This situation was one of the main discussions of the 1990s, but it was also expected
that emerging technologies would have increased female participation itebfghndustries. Our
empirical finding about ECI suggests that this expectatigalid in European countries. It seems that as
high technology production and exports increase, more women participate in the labour force. Probably,
a more complex world is good for women in European countries under current circumstances. But it does
notmean t hat it owi |1 be the same in other country
results for the different income levels. Hence, if necessary actions are implemented, then a more complex

world can be a better place for women.

Moreover, some other important empirical results should not be underestimated during the policy
formation process. Fertility rates have a positive impact on female labour force participation. This result
suggests that as the number of children increasefamily, women need to take apart in income creation,
more. Moreover, growth in per capita income has a positive impact on the female labour force

participation rate. This result highlights the direct impact of economic growth on gender discrimination,
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as in the related literature (Sajid, 2014; Korinek, 2005). Also, theyeaelagged value of the female
labour force participation rate has a positive impact on the current female labour force participation rate.
This result is also remarkable becausenierlines the pattlependency in this indicator. In other words,
if higher female labour force participation can be achieved, it would probably last for consecutive years.

To sum up, all these results should be thought of as an aggregate. A suitable policy should capture
all the basic factors influencing female labour force participation, and the critical contribution of this study
is the fact that it points out the impaa$ economic complexity. Economic complexity should be
perceived as one of the basic factors determining the female labour force participation rate, and policy
actions should be taken to handle this variable.

Endnotes

1. GINI coefficient or GINI ratio is a statistical method to measure income inequality (Lambert and
Aronson, 1993).

2. For these assumptions, please see Gujarati and Porter (2068): 61
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THE ASYMMETRIC IMPACT OF GOVERNMENT EXPENDITURE ON ECONOMIC
GROWTH I N T, RKKYE: A NONLI NEAR ARDL APPRDO.

Erkan ¥ZATA

ABSTRACT

The relationship between government expenditure and economic growth has been a subject of
extensive debate and research in economics, with theoretical foundations tracing back to prominent
figures like Wagner, Keynes, Peacock, and Musgrave. This disdeasded to the emergence of two
primary schools of thought regarding the direction of causality, one suggesting that public expenditure is
a consequence of economic growth, as posited by Wagner's Law, and the other asserting that public
expenditure is a @ used by governments to stimulate economic activity and reverse downturns, as
proposed by Keynesian economics. This study investigates the asymmetric effects of government
expenditure on economic growth i n TtedLEg(NARDWI si ng
model. The analysis covers the quarterly data from 1998021 Q4 and includes gross domestic product
(GDP) as the dependent variable, while government expenditure, gross fixed capital formation, and
Exports are employed as independent afalés. In particular, government expenditure is decomposed
into its positive and negative partial sums to capture potential asymmetric impacts on economic growth.
By employing the NARDL methodology, this paper examines both theutbagd shorrun asymnatries
in the relationship between fiscal spending and economic performance. The empirical findings aim to
provide new insights into the effectiveness of expansionary and contractionary fiscal policies in promoting
sustainabl e ec on o nolicyg implicattonstale discassed ig figktiofythee .asyrffmetric
nature of government spending impacts.

Keywords:Economic Growth, Government Expenditure, Fiscal Policy, Asymmetric Impact.
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1. INTRODUCTION

The relationship between government expenditure and economic growth has been a subject of
extensive debate and research in economics, with theoretical foundations tracing back to prominent
figures like Wagner, Keynes, Peacock, and Musgrave (Oyinlola, 20h&) discourse has led to the
emergence of two primary schools of thought regarding the direction of causality, one suggesting that
public expenditure is a consequence of economic growth, as posited by Wagner's Law, and the other
asserting that public @enditure is a tool used by governments to stimulate economic activity and reverse
downturns, as proposed by Keynesian economics. The Keynesian perspective suggests that increased
government spending leads to higher economic growth through expansionahypdkcy, stimulating
aggregate demand and increasing GDP (Nyasd®dhiambo, 2019). This perspective is based on the
premise that increased government spending leads to increased production, which stimulates aggregate
demand and increases GDP (NyashdOdhiambo, 2019).

Studies on the determinants of economic growth have long debated the role of public expenditure.
The impact of public spending on growth has been evaluated in various ways within the framework of

different economic approaches from a theoretical perspective

Classical and neoclassical economists argue that government interventions and public expenditures
create inefficiencies in resource allocation. In this approach, the crowdtreffect of public spending
on private sector investments is emphasized. Ezlhgdhe decrease in private sector investments due to

the rise in interest rates can have a negative impact on growth.

Keynesian economists argue that public spending can support economic growth. Especially during
periods of recession characterized by insufficient aggregate demand, the expansionary effect of public
spending can increase production and employment throegimuktiplier mechanism. According to this
view, public spending is a tool that encourages growth in the short term.

The endogenous growth theories that developed after the 1980s emphasize the impact of public
spending on longerm growth. Especially productive expenditures such as investments in education,
health, research and development, and infrastructure can coatidbsustainable growth by supporting
human capital and technological advancemé&hé impact of public spending on economic growth can
vary depending on the type of spending. Capital expenditures aimed at investment (such as infrastructure,
transportatin, energy) can have positive effects on growth, while the impact of current expenditures (such

as personnel salaries, transfer payments) may be more limited anrtesmort

Recent studies have pointed out that the effects of public spending on growth may not be linear.
The impact of increases and decreases in spending on economic growth may not be symmetrical. For
example, while an increase in public spending positively &fipowth, a decrease of the same magnitude
may not have an equally contractionary effect on growth. This situation reveals that the response

mechanisms in the economy operate differently and that asymmetric effects exist.
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In the analysis of such nonlinear relationships, the Nonlinear Autoregressive Distributed Lag
(NARDL) model is commonly used. The NARDL approach allows for the analysis of the different effects
of the positive and negative components of independent vesiahlthe dependent variable by separating
these components. In this context, the study examines the asymmetric effects of public spending on
economic growth in the Turkish economy using the NARDL method.

2. LITERATURE REVIEW

Using dynamic panel data approaches, Olaoye et al. (2020) look at the uneven link between
government spending and economic growth in ECOWAS countries. Their research shows that shocks to
government spending that cause the economy to grow or shrink hgvdifferent effects on growth.

They found evidence for an invertedsdaped relationship, which means that the effects of government
spending on growth get weaker after a certain point. These results show how important it is to look at

nortlinear and asymatric dynamics when analyzing fiscal policy for developing economies.

Wahab (2011) investigates the asymmetric effects of government spending on output growth using
crosssectional and panel data methods. The study finds that government spending positively impacts
output growth primarily when spending growth is below itgtaumn trend, while abov&rend spending
yields insignificant or weaker effects. These findings underscore the importance of considering nonlinear
fiscal dynamics and suggest that moderate fiscal expansion can be more effective in stimulating growth,
espedclly in developing countries. Bureau (2020) uses a multiple linear regression model to investigate
how government spending affects economic growth in Nigeria. The analysis concludes that while capital
spending does not show a significant relationship vettonomic growth, recurring expenditure
significantly boosts GDP. These findings emphasize how crucial it is to give productive recurring

spending top priority in order to boost Nigeria's economy.

Abdelli et al. (2024) investigate the asymmetric effects of sectoral government expenditures on
economic growth in Tunisia using a NARDL model. Their findings reveal that government spending on
agriculture and health positively influences GDP, while exjieres on education and the military have
a negative impact. These results highlight the importance of targeted fiscal policies, emphasizing that not
all public spending contributes equally to economic growth in developing economies. A thorough analysis
of empirical research on the connection between public spending and economic growth in different
nations is carried out by Nyasha and Odhiambo (2019). According to their findings, the effects of
government spending vary depending on the country setting odwtiygical approach, and type of
expenditure. Studies have found either positive, negative, or no significant effects. Despite conflicting

data, the literature generally suggests that public spending and economic growth are positively correlated.

Anjande, Ahemen, and ljirshar (2020) use dynamic panel models to analyze the asymmetric effects
of government spending on national income and unemployment in 40 African nations. Their findings

show that increased government spending significantly boosti®nala income and reduces
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unemployment, whereas spending cuts have the opposite effect, implying that expansionary fiscal policy
is more effective than contractionary measures in promoting regional economic stability. Maulid,
Bawono, and Sudibyo (2021) analyze the impact of diftecemponents of government expenditure on
economic growth in Indonesia from 2005 to 2019. Their findings show that personnel and material
expenditures positively and significantly influence economic growth, while capital expenditure has a
significant negtve effect, and interest payments, subsidies, and social expenditures have no significant
impact. These results highlight the importance of expenditure composition in fiscal policy and suggest
that not all government spending contributes equally to eceng@arformance. Jolaiya (2024)
investigates the impact of government capital expenditure on economic growth in Nigeria using data from
1998 to 2022 and a multiple regression model. The study finds that capital expenditure on agriculture has
a significant psitive effect on GDP, while spending on health, education, and the environment does not
have a statistically significant impact. These results suggest that targeted investments in agriculture may

yield better growth outcomes than broader capital speratirags sectors.

Berument and Ojan (2004) analyze the asymmetric effects of expansionary and contractionary
gover nment spending shocks on key macroeconomic¢
expansionary government spending tends to reduce private consumption and inyestnilent
contractionary shocks have smaller or statistically insignificant effects, indicating a clear asymmetry in
fiscal policy outcomes. These results suggest that the private sector reacts more strongly to fiscal
expansions, possibly due to expectatiohfiiture tax burdens and interest rate responses. Hasnul (2015)
looks at how Malaysia's disaggregated government spending affects economic development using data
from 1970 to 2014. The analysis demonstrates that total government spending, especiaibjranamd
development, has a big negative influence on economic growth. Spending on education, health, defense,
and running costs does not have a big effect. These results show that too much or poorly planned public

spending may hurt the economy, whichkesit hard to apply the Keynesian premise to Malaysia.

Indana and Mulyani (2021) analyze the effects of labor, exports, and government expenditure on
Il ndonesiads economic growth wusing time series da
variablé labor, exports, and government expendiduhas a posive and statistically significant impact
on economic growth, both individually and collectively. These findings reinforce the importance of

coordinated fiscal and trade policies in promoting sustainable economic development.

3. DATA SET

In this study, annual quarterly data for the period 19920Q24Q4 were used to analyze the
asymmetric effects of public spending on economic growth in the Turkish economy. The variables used

in the study are summarized below:

A I nGDP: Re al gross domestic product (at cons

economic growth.

28



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
A Il nGFCF: Gross fixed capital formation (at cc

of the private and public sectors.
A I nEXPO: Exports of Goods and Services (at co
A I nGEXP: Public expenditures, total central g

A I nGEXP and | nGEXP : The positive and negat:.
separated within the NARDL framework for asymmetric analysis.

All series were analyzed by converting them into logarithmic form. The data were obtained from
reliable sources such as the World Bank World Development Indicators (WDI), the OECD database, and
the Central Bank of the Republic of Turkey (CBRT) ElectroratelDistribution System (EDDS).

4. METHODOLOGY

In this study, the asymmetric effects of public spending on economic growth were analyzed using
the Nonlinear Autoregressive Distributed Lag (NARDL) model. The NARDL method, developed by Shin
et al. (2014), allows for the examination of shahd longterm asymmetric effects by separately

evaluating the increases and decreases (positive and negative components) of the independent variable.
The analysis process includes the following steps:

1. Stationarity Tests: Augmented DickBuller (ADF) and PhillipsPerron (PP) tests were applied
to determine whether the series are stationary at the level or in the difference. The NARDL model allows

for the use of I(0) and I(1) series together; howavernot appropriate to include 1(2) series in the model.

2. Decomposition of Variables: After the public expenditure variable was converted into

logarithmic form, it was separated into positive and negative components:

t
InGEXF" =g max( On GEXP,0)

j=1

t
INGEXR =g min( Dn GEXP,0)

=1

The NARDL Modelmodel will be estimated with the following specification:

p G 7
DINGDR == & p IMGDR, & 'gln GEXP,  &+dn GEXP
i=1 i® i &
b %,
4 D IGFCF, +3 f DEXPQ, e
k=0 19

In this section, empirical findings related to the NARDL model established to examine the
asymmetric effects of public expenditures on economic growth in the Turkish economy are presented and
evaluated.
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Table 1. ADF Unit Root Test Results

Variable Level Test | Level pValue | First First Difference| Conclusion
Statistic Difference p-Value
Test Statistic
LGDP 10.2607 0.9258 i 4.8852*** 0.0001 I(1)
LGEXP 710.7191 0.8365 1 38.0813*** 0.0001 (1)
LGFCF 711.1614 0.6886 13.1297* 0.0276 I(1)
LEXPO 710.7296 0.8338 111.5360*** 0.0000 1(2)
Note: *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Table 2. PP Unit Root Test Results
Variable Level Test | Level pValue | First First Difference| Conclusion
Statistic Difference p-Value
Test Statistic
LGDP 10.6762 0.8473 119.9912** 0.0000 I(1)
LGEXP 11.3284 0.6143 i 48.9756*** 0.0001 I(1)
LGFCF 10.8058 0.8132 117.6013** 0.0000 I(1)
LEXPO 10.8717 0.7937 115.1294**+* 0.0000 I(1)

Note: *** ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

The ADFand PPunit root test results indicate that all variables are-stationary at level but
become stationary after first differencing. This confirms they are integrated of order one I(1), making

them suitable for the NARDL model which can accommodate a mix ofalf@)I(1) variablesThe

NARDL model estimation results are presented at table 3.

Table 3. Estimated Results from NARDL Model (Dependent Variable: D(LGDP))

on

Variable Coefficient Std. Error t-Statistic p-Value Significance
LGDP(-1) -0.219 0.088 -2.48 0.015 *x
LGFCF(1) 0.047 0.027 1.73 0.087 *
LEXPO(-1) -0.003 0.032 -0.08 0.935 n.s.
@CUMDP(LGEXP) 0.078 0.036 2.19 0.031 *x
(GEXP )

@CUMDN(LGEXP) 0.055 0.043 1.29 0.200 n.s.
(GEXP )

C (Intercept) 3.385 1.340 2.53 0.013 *x
D(LGDP(-1)) -0.185 0.092 -2.01 0.047 *x
D(LGDP(-2)) -0.489 0.088 -5.52 0.000 ok
D(LGFCF) 0.216 0.025 8.80 0.000 ok
D(LGFCF(1)) 0.046 0.032 1.45 0.151 n.s.
D(LGFCF(2)) 0.140 0.031 4.52 0.000 ok
D(LEXPO) 0.180 0.028 6.54 0.000 ok
D(LEXPO(-1)) 0.032 0.033 0.98 0.331 n.s.
D(LEXPO(-2)) 0.118 0.032 3.70 0.000 ok

Q1 Dummy -0.089 0.014 -6.28 0.000 ok

Q2 Dummy -0.022 0.020 -1.09 0.278 n.s.

Q3 Dummy 0.014 0.018 0.81 0.417 n.s.

Note: *, **, *** indicate significance at the 10%, 5%, and 1% levels, respectively. "n.s." indicates the coefficient is natabatssgnificant.

The NARDL model results show that positive

a statistically significant positive impact

a positive but statistically insignificant effect (0.055, [26®). This supports the asymmetry hypothesis:

the economy reacts more strongly to fiscal expansion than to fiscal contr&&tass fixed capital

formation (GFCF) also has a positive and significant impact on growth.
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Cointegration Analysis: Bounds Test Results

In order for the NARDL model to detect lotgrm relationships, the bounds test was first applied.
The Fstatistic exceeded the critical values at both the 1(0) and I(1) levels, and the results indicated a long
term cointegration relationship at the 5%sfigance level. This finding reveals that there is a leetgn
relationship between public expenditurgspssfixed capital formation, an@xportswith economic
growth.

Table 4. ARDL Bounds Test for Cointegration

Test Statistic Value Critical Value (1(0)) Critical Value (1(1))
F-statistic 5.857 2.560 3.490

The bounds test for cointegration yields ast&tistic of 5.857. This value exceeds the upper bound
critical value (1Q)) at the 5% significance level (3.490), as well as at the 1% level (4.370). Since the test
statistic lies above the I(1) bound, we reject the null hypothesis of nauonglationship.

This confirms the presence of a lengn cointegration relationship between the dependent variable
(log of GDP) and the independent variables (log of government expenditures, log of government fixed
capital formation, and log of exports), supporting theditst of the NARDL model in capturing lorgun

equilibrium dynamics.

Table 5. Error Correction Representation of the NARDL Model (Dependent Variable: D(LGDP))

Variable Coefficient Std. Error t-Statistic Significance
COINTEQ* -0.219 0.0359 -6.09 ok
D(LGDP(-1)) -0.185 0.0543 -3.40 *k
D(LGDP(-2)) -0.489 0.0673 -7.27 ok
D(LGFCF) 0.216 0.0227 9.52 ok
D(LGFCF(1)) 0.046 0.0236 1.95 *
D(LGFCF(2)) 0.140 0.0258 5.43 ok
D(LEXPO) 0.180 0.0239 7.54 ok
D(LEXPO(-1)) 0.032 0.0276 1.15 n.s.
D(LEXPO(-2)) 0.118 0.0284 4.16 ok

Q1 Dummy -0.089 0.0096 -9.28 ok

Q2 Dummy -0.022 0.0130 -1.69 *

Q3 Dummy 0.014 0.0119 1.20 n.s.
Note: * ** ** indicate significance at the 10%, 5%, and 1% levels, respectively. "n.s." = not significant.

- COINTEQ* is the error correction term. Its negative and significant coefficient confirmsuoneguilibrium.
The error correction representation of the NARDL model confirms the existence of a stable long

run equilibrium between GDP, government expenditures (positive and negative shocks), investment, and

exports. The error correction ternn0(219) is negative andtatistically significant, implying that

approximately 22% of deviations from the leng equilibrium are corrected within a quarter. The short

run dynamics highlight the role of investment and exports as significant determinants of GDP growth,

while postive fiscal shocks have a stronger influence on4amgoutput than negative shocks, supporting

the presence of asymmetric fiscal effects

Asymmetry Test: Wald Test Results
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The Wald test, applied to test the difference between the positive and negative components of
governmenexpenditure has confirmed the presence of asymmetric effects in both the short and long
term. This finding shows that increases and decreaggs@rnmenexpendituredo not affect economic
growth to the same extent. From the perspective of policymakers, this result serves as an important
warning that restricting expenditures could have disproportionately negative effects on growth.

Table 6. Symmetry Test Results for Government Expenditure (LGEXP)

Component Test Type Statistic p-Value
Longrun F-statistic 4,6512 0.0426
Longrun Chi-square 4,6228 0.0435
Shortrun F-statistic 2.1667 0.1446
Shortrun Chi-square 2.1667 0.1410

The longrun symmetry test rejetthe null hypothesis that the coefficients of positive and negative
government expenditure shocks are equadtéifiistic = 4.6512, p = 0.0426; Géguare = 4.6228, p =
0.0435). This suggests that the lemp effects of expansionary and contractionaryalighocks are
statistically different, and thus loargn asymmetry can be confirmed at conventional significance levels.
On the other handShortrun symmetry test does not reject the null hypothesis. This means that

contractionary and expansionary fispalicy do not have significant different effects in the short run.
Cumulative Dynamic Multiplier: LGFCF on LGDP

The dynamic multiplier for LGFCF (gross fixed capital formation) shows a steady and positive
response of GDP to investment shocks. The response accumulates over time and plateaus after
approximately 1012 quarters. The final cumulative multiplier valuaisund 0.25, suggesting that a 1%

increase in investment leads to an approximate 0.25% increase in GDP in the long run.
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Figure 1. Cumulative Dynamic Multiplier: LGFCF on LGDP

Qumulative Dynamic Multiplier: LGFCFon LGDP
Shock BEvolution

.255
.250
.245
.240
.235

Response

.230
.225
.220

.215
01 2 3 4 5 6 7 8 9 10 11 12 13 14 1t

Horizon

Cumulative Dynamic Multiplier: LEXPO on LGDP

The cumulative multiplier for LEXPO (exports) rises quickly and stabilizes withgnggiarters at
about 0.20. This indicates that export shocks positively impact GDP and that the effect materializes

relatively quickly. The results highlight the shtgtmresponsiveness of GDP to trade dynamics.

Figure 2. Cumulative Dynamic Multiplier: LEXPO on LGDP

Qumulative Dynamic Multiplier: LEXPO on LGDP
Shock Evolution

Response

0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15
Horizon

Cumulative Dynamic Multiplier: LGEXP on LGDP (Asymmetry)

The asymmetry plot for LGEXP (government expenditure) shows separate cumulative responses
to positive and negative expenditure shocks. Positive shocks result in a noticeable and sustained increase
in GDP, while negative shocks lead to weaker or slighttyatiee effects. The divergence between the
two response curves becomes more evident af@rg@arters, suggesting lomgn asymmetric fiscal

effects. The visual inspection of the multipliers supports the presence of practical asymmetry.
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Figure 3. Cumulative Dynamic Multiplier: LGEXP on LGDP

Qumulative Dynamic Multiplier: LGEXP on LGDP
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Cumulative dynamic multipliers derived from the NARDL model reveal notable differences in how

economic growth responds to changes in key macroeconomic variables. A 1% increase in gross fixed
capital formation raises GDP cumulatively by approximately 0.88&6 a 12quarter horizon. Similarly,

export shocks exert a positive and quickly realized impact on GDP, stabilizingia#ftguérters. Most
notably, the dynamic response to government expenditure demonstrates asymmetric behavior: while
positive fiscal shcks generate sustained increases in GDP, negative shocks exhibit a dampened or neutral
effect. This suggests that fiscal expansion is more effective than contraction in influencing economic

output over time.

Overall, the dynamic multiplier analysis confirms that gross fixed capital formation and exports
exert positive and significant cumulative effects on economic output. Moreover, fiscal expansion
(increased government expenditure) appears to be more effélasin fiscal contraction in promoting

economic growth, as evidenced by the asymmetric multiplier responses.

5. CONCLUSION

This study investigates the asymmetric effects of government expenditure on economic growth in
Té¢rkiye by employing a Nonlinear Autoregressive
from 199804 to 2024Q4. The model incorporates the decomposéi/@ and negative components of
government expenditure along with gross fixed capital formation and exports as explanatory variables.

Seasonal dummies are included to control for quarterly fluctuations.
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The results from the bounds testing procedure confirm the existence of-autoagintegration
relationship among the variables. Leng estimates reveal that positive shocks to government
expenditure (GEXP ) have a impdctooh GDPtwhile adgdtive shodkgg ni f i
(GEXP ) are not statistically signif-ruceffectsof Thi s
fiscal policy, where expansionary spending contributes to growth, but contractionary policies do not result
in equvalent negative effects.

Shortrun dynamics show that investment (LGFCF) and exports (LEXPO) exert strong, positive,
and statistically significant impacts on GDP growth. The error correction term is negative and significant,
suggesting that the system adjusts toward the-fongguilibrium at a moderate pace (approximately
22% per quarter).

The formal symmetry test for loagin coefficients reject the null hypothesis of symmetry, but short
run coefficients does not reject the null hypothesis of symmetry. So there is an asymmetric relationship
only in the long run. The dynamic multiplier fuirais provide practical evidence of asymmetry. The
cumulative responses indicate that GDP responds more positively and strongly to fiscal expansions than

to contractions over a iduarter horizon.

These findings have important policy implications: expansionary government spending plays a
more effective role in supporting economic growt!l
should therefore consider the asymmetric nature of fiswladypeffects when designing countercyclical

measures.
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INVESTIGATION OF FINANCIAL PERFORMANCE BY LOPCOW AND COCOSO
METHODS: AN APPLICATION ON COMPANIES IN THE ACCOMMODATION SECTOR

Hande K| ¢! K¥NDER
Cem Niyazi” DURMUKk

ABSTRACT

This study analyzes the financial performance of 8 companies in the Accommodation Sector
whose stocks are traded in Borsa Istanbul (BIST). For this purpose, nine financial ratios obtained from
the companies' balance sheets and income statements for 2@28sgd. These ratios are the current
ratio, the acid test ratio, the financial leverage ratio, and the sterh leverage ratio. Receivables
turnover rate, asset turnover rate, net profit margin, return on assets (ROA), return on equity (ROE).
These ratbs, which were determined by literature review, were prioritized according to the LOPCOW
(LOgarithmic Percentage Changliven Objective Weighting) technique, which is one of the Multi
Criteria Decision Making (MCDM) methods, and the companies were raakedrding to their
performance success with the CoCoSo (COmbined COmpromise SOlution) technigue. According to the
findings of the study, it was determined that the most critical and practical criterion was the Net Profit
Margin and the company withthe hig st f i nanci al performance was Ku
A. k.

Keywords:BIST, Financial Performance, Accommodation Sector, MCDM, LOPCOW, CoCoSo.

JEL Codes:043, 014, 011

1. INTRODUCTION

Tourism is a dynamic sector critical to countr
al., 2023). The increase in demand for tourism, especially with the effect of developments in transportation
and communication technology, has positively sufgubthe globalization process of the sector (Yang et
al., 2021). Globalization has brought both economic benefits and cultural change to different countries by
making it possible to carry out many activities that contribute to the development of taauiEdmas
crossing borders between countries, further expanding investment areas, and mutual cultural exchange
(Yang et al., 2020; ¢eken and Atexkojlu, 2008). I

considered to be an effective tool in reihg the level of poverty (Agapito, 2018). Tourism can increase

"Bartén University, Faculty of Economics and Admimaii strati v
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employment opportunities, facilitate the sale of local products, and promote culture (Lee et al., 2019;
Yang et al., 2020).

The most vivid examples of this situation in our country are Bodrum, Marmaris, and especially the
Antalya region. Even in the 1980s, the new formation of the concept of tourism in these regions and even
the presence of very few hotels in the field of actmdation is the most important proof of this
development process. According to the reports of the Ministry of Culture and Tourism of the Republic of
Turkey, while the number of facilities for which a Tourism Operation Certificate was issued was 34 and the
number of beds was 3329 in 1973, this number reached 6905 facilities and 1 million 183 thousand 568 beds
in 2024 (https:/lyigm.ktb.gov.tr). These striking developments in the tourism sector have made it one of the
fastestgrowing sectors in Turkey. Undeasiding the level of this growth and its key variables is crucial to
shed light on the contribution of the tourism sector's sustainable competitive advantage to the industry and
the national economy. In this context, hotel businesses have an essential #t@ateurism sector and
contribute to many industries with which they are closely connected. Therefore, the importance of the
financial situation of hotel businesses also refers to an extremely valuable process that covers many
situations, such as thember of tourists, tourism income, employment increase, and product sales in terms
of the country's economic input (Dojan and Akyur
among the sectors easily affected by many events, such as a possibiaieanisis, natural disasters, and
epidemic di seases (Medetojlu et al., 2023). I n th
evaluation for a company that aims to protect its market in a competitive environment and defend its market
shares against future challenges is an essential factor that complements the overall success of the company

in the market in terms of its survival (¥zer, 2021

With the importance of tourism mentioned, an integrated decision model is proposed to evaluate
the financial performance of companies in the Accommodation Sector in Borsa Istanbul (BIST) for 2023.
With this model, which includes LOPCOW (LOgarithmic Peragst Changeriven Objective
Weighting) and CoCoSo (COmbined COmpromise SOlution) techniques, companies are evaluated
according to 9 financial criteria and ranked according to their financial performance achievements in
2023. After the introduction, the s part of the study includes a literature review, and the introduction
and application of the decision model are included in the following sections. In the last part, the findings

are discussed, and solutions are presented.
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2. LITERATURE REVIEW

The studies conducted on the BIST Accommodation Sector usinganitdtia decisiormaking

methods in Turkey are given in Table 1.

Table 1 Studies on the Accommodation Sector

Authors Years Approaches Findings

Al t én a| 20142017 | Least Squares Methd The ratio analysis observed that the m

(2018) and Ratio Analysis successful company w
Turistik Tesisler A.
company was Merit Turizm in economet
application.

Arsu an 2018 MACBETH ve EDAS | According to the findings, MAALT, KSTUR, an

(2020) PKENT are the enterprises with the high
financial performance.

Doj an a|{ 20182021 | TOPSIS ve GRA (Grey According to the TOPSIS Method, the b

Akyurt (2022) Relational Analysis) | performances of the hotels were realized in 2
and 2021, and according to the TIA method,
best performances of the hotels were realize
2019 and 2020.

Medet o] | 20162020 | COPRAS and Regarding COPRAS and WASPAS metho

(2023) WASPAS AYCES in 2021 and TEKTU in 2018 are tli
enterprises  with  the highest financ
performance.

Noyan (2023) 2022 SECA According to the method, as a result of
analysis, the company with the high{
performance was Petr
determined that it is.

Onocak (2023) | 20172021 | CRITIC ve TOPSIS | As aresult of the study, it was determined that|
MAALT -coded company had the highe
financial performance.

Bal cé a 2022 GRA As a result of the analysis, it was determined

(2024) the company with the highest financ
performance was AYCES.

Kar ag?® z | 20182022 | TOPSIS, As a result of the examination, it was determif

(2024) MULTIMOORA, and| that the companies with KSTUR and MAAL

PROMETHEE codes had the highest financial performance.

Kaya (2024) 20182022 | CRITIC- According to the findings, although differe

MULTIMOORA and | companies are in first place according to b

DEMATEL-TOPSIS | methods and years, the company with the ¢
TEKTU has been determined to have the high
financial performance.

When the literature presented in Table 1 is evaluated in general, it is noteworthy that ENTROPY,
CRITIC, and SECA are objective weighting techniques used to prioritize the criteria. DEMATEL and
MACBETH from the subjective approaches are predominantly pesfeApart from this, the criterion
weights are either hypothetical or equally weighted based on the studies. On the other hand, it has been
observed that methods such as TOPSIS, COPRAS, WASPAS, MULTIMOORA, PROMETHEE, and

EDAS are mainly used to rank altatives.
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3.DATA SET USED IN THE ANALYSIS

in Table 2.
Table 2 Firms in the Scope of Implementation
Alternatives ?:Iosd-lc-a Company

Al AYCES Altén Yunus ¢exkme Touri sti
A2 AVTUR Avrasya Petroleum and Touristic Facilities Investments Inc.
A3 KSTUR Kuktur Kukadasé Tourism |
A4 MAALT Mar maris Altényunus Touri s
A5 MARTI Mart é Hot el Management
A6 MERIT Merit Tourism Investment and Management Co. Inc.
A7 PKENT Petrokent Tourism Inc.
A8 TEKTU Tek-Art Construction Trade Tourism Industry and Investments Inc.
A9 ULAS Ul akl ar Tourismlnclnvestments and [

The dataset of this study consists of secondary data from BIST. In this context, the transaction
codes and expansions of eight companies operating in the BIST Accommodation Sector in 2023 are given

in Table 2. Some financial data of the ULABded enterpsie, such as the lack of trade receivables of the

sales revenue for 2023, were excluded from the analysis due to inadequacy.

The financial ratios used in the study were obtained from the Balance Sheets and Income Statements
of the companies in the sector for 2023. The Thomson Reuters dataset was used for these rates. The

accountingbased financial ratios determined in the stuebre selected from the ratios used in the

previous studies on this subject. The financial ratios in the study are given in Table 3.

Table 3. The Criteria Used in the Study

ode | Criteria Formula References
Karadeniz and Kahil ojull g
ken et . al (2015) ; Kar ade
: Current Assets/Shert | ( 2016 a) ; Turegun (2019) ;
KR-1 | Cari Oran Term Foreign Resourcgqand Akyurt (2022); Medet
Onocak (2023KobaBa(l2c062 43 n(
(2024)
Karadeni z and Kahilojull
Acid Test (Current_asseﬁs (2015),_ ken et . al (2011
KR-2 Rate Inventories) / Short Karadeni z et . al (2016a);
Term Foreign Resourcq Ak y ur t (2022); Medet oj | u
(2024) Karag®z et. al (2
Karadeni z and Kahilojul!l
Financial Total Foreign Resource Karadeniz et.al (2016b); Karadeniz et.al (201_6a); Turg
KR-3 Leverage |/ Total Assets (2019), Arsu and Ay-in (
Medetojlu et. al (2023) ;
et.al (2024); Kaya (2024);
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ShortTerm | Total ShortTerm Karadeni z and Kahilojul!l

KR-4 | Leverage | Foreign Resources/ Karadeniz et.al (2016b); Karadeniz et.al (2016a); On(

Ratio Total Assets (2023) ; Balcé nd Koba (2

Karadeniz and Kahil ojull g

KR-5 Receivables EetSales/(ShorH ken et . al (2015) ; Kar ade

- ong Term Trade ) .

Turnover Receivables (2016a); Turegun (2019) ;
(2024);

Karadeni z and Kahilojul!l

Aktif Devir J Karadeniz et.al (2016a); Karadeniz et.al (2016b); Ture

KR-6 He 7 & NetSaIes/TotaIAsset.(2019); Dojan and Akyurt

Karag®°z et. al (2024); Kay

Karadeni z and Kahilojull

Net Profit ) Karadeniz et.al (2016a); Karadeniz et.al (2016b); Arsu

KR-7 Margin Net Profit / Net Sales Ay-in (2020):Dojan and A

Bal cé and Koba (2024); K4

Return on _ Kara.deniz and Kahilo]ull

KR-8 | Assets Net Pro_ﬁtor Loss for Karadeniz et.al (2016aA); Karadeniz et.al (2016b); Turg

(ROA) the Period / Total Asset] ( 201 9) ; Dojan and Akyurt

(2023) ; Balcé and Koba (1

Karadeni z and Kahilojul!l

Returnon |D° nem Net H Karadeniz et.al (2016a); Karadeniz et.al (2016b); Turg

KR-9 | Equity Zarare | ¥Z4(2019) ; Arsu and Ay-in (

(ROE) Topl ame Noyan (2023); Onocak (20

Karag®°z et. al (2024); Ka\y

4. METHODOLOGY

This part of the research proposes an integrated decision model that includes LOPCOW and
CoCoSo techniques to evaluate the financial performance of accommodation companies traded in BIST.

This integrated decision model has the potential to process negalives, which can often be

encountered in financial data structures.

Therefore, this feature eliminates the need for an additional conversion tool for data containing

negative values in the decision matrix. The process steps involved in the implementation of the model are

graphically summarized in Figure 1.
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Figure 1. Implementation Stepsof the | ntegrated Decision Model
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This decision model, in which LOPCOW and CoCoSo techniques are integrated, consists of three

stages, as seen in Figure 1. These are i) determining the criteria and alternatives of the decision problem
and collecting the relevant data, ii) determining #lative importance weights of the criteria according

to the LOPCOW approach, and iii) ranking the decision alternatives through the CoCoSo technique.

4.1. LOPCOW Technique

The LOPCOW (LOgarithmic Percentage Chadgeen Objective Weighting) technique is one of
the current objective weighting techniques introduced by Ecer and Pamucar in 2022 (Ecer and Pamucar,
2022). This method has the properties of i) the potential teepsagegative data and ii) eliminating the
gap (difference) caused by the size of the data structure by using mean square and standard deviation
2022; 20

application expl

criteria (Ecer and Pamucar, Aydén | nal,

whichconsit of four basic steps, are

2025):

Step 1.In the first stage, an initial decision matrix is created. This matrix contaaltematives

to the problem and n criteria and is constructed as shown in Eq (1).

5 1 4 A4 E A
6 A4 4 B A
¥ A 6.t 1 A4 E a ., 1)
ellé e é E én
5 w4 A4 E A4 U

Step 2 By determining whether the evaluation criteria are of the benefit or cost type, the initial

decision matrix's elements are normalized by the equations given in Eq (2).
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8 —  hQ 0 HaQwQo
/*
1A N (2)
8 T hQ "O0W wQw

Step 3.According to Eq. (3), the percentage valued( ) for each criterion is computed.

oLy Y
M Il ———=wZpTm 3)
o o

Step 4 The objective weights for each evaluation criterion are calculated according to Eq. (4),

where it must be ensured that the weighting totals of all criteria are equal to 1.

O ——— (4)
M M

4.2. CoCoSo Technique

The CoCoSo (COmbined COmpromise SOlution) technique is a sequencing technique that was
first introduced to the literature by Yazdani et al. (2019) and is based on combining SAW (Simple
Additive Weighting) and EWP (Exponically Weighted Product) methodsdaaizet al., 2019; Topal,
2021; Popovil, 2021) . The application steps of
solution in the ranking of decision alternatives, are explained below (Yazdani et al., 2019; Sumerli Sarigul,
2023; B e khalumi et 21.0202Z5). B

Step1-2. The first two steps of the method, the creation, and normalization of the decision matrix,

are the same as the LOPCOW technique. For this reason, the following steps are explained here.

Step 3 After normalizing the initial decision matrix, two different comparability matrices are
calculated. For this, total weighted comparability)(matrices are computed with the help of Eg. (5), and

total powerweighted comparability matrices ) are calculated with Eq. (6).

W 5 0 (5)

- 8 (6)
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Step4. In this step, three different measurement strategies are used to assess the relative importance
of alternatives. In this regard, the average of the weighted sum and multiplication methods is first
calculated with the help of Eqg. (7). Second, accordirgago(8), these totals are compared according to
the best decision option. Finally, the balanced values of these aggregation strategies are calculated using
the d parameter according to Eq. (9). eWheirl easi td i=
0.5 in the first solution, it can take a different value between 0 and 1 according to the preferences of the
practitioners (Yazdani et al., 2019).

(7
~ wo 1

T ®

" 2 )

ma Mjo ma g

Step5. The relative performance score of each decision alternative is calculated according to Eq.

(10), and they are ranked from highest to lowest according to these scores.

SO S TR B T (10)

5. FINDINGS

This part of the study includes the results obtained with the integrated decision model applied to

analyze the financial performance of accommodation companies in 2023.

Step 1.The raw data of each of the eight accommodation companies for 2023 on nine criteria are

presented in Table 4.

Table 4.Initial Decision Matrix

Alternatives | Companies| KR-1| KR-2| KR-3| KR-4]| KR-5] KR-6] KR-7 | KR-8| KR-9
Al AYCES 1.29] 1.21| 0.18] 0.01]20.71} 0.07 | -13.1%| -1.4%]| -1.7%
A2 AVTUR |11.41]11.35| 0.14] 0.00| 3.02| 0.02| 7.29 | 0.12| 0.14
A3 KSTUR | 9.22]| 9.07] 0.04| 0.04]25.56] 0.57| 0.62 | 0.35| 0.37
Ad MAALT | 16.66]16.66] 0.15| 0.03| 2.64 | 0.00 |-532.5%| -1.0%| -1.3%
A5 MARTI 0.36| 0.30] 0.32| 0.05] 5.06 | 0.06 | -68.9% | -3.8%| -5.8%
A6 MERIT | 1.67| 0.01] 0.05| 0.01] 2.22| 0.03| 81.4% | 1.3%| 1.4%
A7 PKENT | 1.12] 0.98| 0.18| 0.16 | 27.34] 0.81 | 49.0% |45.7%]| 56.8%
A8 TEKTU | 0.34] 0.33| 0.24] 0.07] 0.83| 0.02| 88.5% | 2.8% | 3.9%

Step2. The normalized decision matrix calculated according to Eq. (2) is given in Table 5.
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Table 5. Normalized Decision Matrix

KR-1 | KR-2 |KR-3|KR-4] KR-5 | KR-6 | KR-7 | KR-8 | KR-9
Benefit| Benefit| Cost | Cost | Benefit| Benefit | Benefit| Benefit | Benefit
Al | AYCES | 0.058| 0.072]0.500]0.924] 0.750 | 0.083 | 0.836 | 0.048 | 0.066
A2 | AVTUR | 0.678| 0.681]0.652| 1.000] 0.083 | 0.018 | 0.869 | 0.080 | 0.095
A3 KSTUR | 0.544| 0.544]1.000|0.781] 0.933| 0.703 | 0.858 | 0.084 | 0.099
Ad | MAALT 1.000 | 1.000 | 0.603|0.802| 0.068 | 0.000 | 0.000| 0.058 | 0.073
A5 MARTI 0.001 | 0.017 | 0.000|0.715] 0.160 | 0.071| 0.747 | 0.000 | 0.000
A6 MERIT | 0.081| 0.000 ]0.961| 0.965| 0.052 | 0.034 | 0.989| 0.104 | 0.116
A7 PKENT | 0.048 | 0.058 | 0.502| 0.000] 1.000| 1.000| 0.936| 1.000 | 1.000
A8 TEKTU | 0.000| 0.019|0.311]0.559] 0.000| 0.021| 1.000| 0.135| 0.156

Code| BIST Code

Step 34. By employing Egs. (3) and (4), respectively, the percentage values and relative

importance weights of the criteria were calculated, and the results are presented in Table 6.

Table 6.Criterion Weights Calculated According tothe LOPCOW Technique

Code| Financial Ratios (Criteria) da 1M J 0z |Rank
KR-1 Current Ratio 0.386| 19.783 0.05:72 5
KR-2 Acid Test Ratio 0.388] 19.226] 0.0556] 6
KR-3 Financial Leverage % |0.327|67.765]0.1958] 3
KR-4| Short Term Leverage Ratio | 0.324] 87.790] 0.2537| 2
KR-5 Receivables Turnover |]0.433]24.97310.0722] 4
KR-6 Asset Turnover 0.386] 11.77910.0340F 7
KR-7 Net Profit Margin % 0.326] 94.335]0.2726] 1
KR-8| Asset Profitability (ROA) %] 0.330| 9.155|0.0265| 9
KR-9] Return on Equity (ROE) %] 0.326] 11.283]0.0326] 8

As can be seen from Table 6, as a result of the application of the decision model, it was seen that
the most effective criterion was "Net Profit Margin% %" with a weighting value of T& X ¢ @
followed by "ShorTerm Leverage Ratio% %" with a valug of 1@ v oBgnally, it was revealed that
the "Return on Assets (ROA) %" criterion had the lowest effect with a weight vajue ofr8t ¢ ¢ v
When the CoCoSo technique is applied using the weight information of the performance criteria presented

in Table 6, the analysis findings are given below.

Step 12. The initial decision matrix and the normalized decision matrix were previously presented

in Tables 4 and 5, respectively. Therefore, it is najiven here.

Step 3. Using Equations 5 and 6, total weighteg)(and total poweweighted comparability( )

matrices were calculated, and the results are shown in Table 7.
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Table 7.Results on the Sum of Weighted Comparability Sequences

Alternatives | BIST Code : ¥
Al AYCES 0.658 8.2%
A2 AVTUR ]0.707] 8.407
A3 KSTUR |]0.786]8.678
A4 MAALT ]0.443]6.521
A5 MARTI ]0.400]5.112
A6 MERIT ]0.719]7.420
A7 PKENT ]0.525]7.550
A8 TEKTU |0.486]6.228

Step 45. In this step, firstly, the values of three different measurement straﬂeg@s ﬁN - were
obtained by applying Egs. (7), (8), and (9). Then, with the help of equation 10, the measurement sums
(4:) were calculated. Table 8 shows the calculated performance values and ranking results for each

company.

Table 8.Application Results of the CoCoSo Technique

Alternatives [ BIST Code| 4 4] 4 4] 4 u] ¥ |Rank
Al AYCES 0.1-41 3.1-86 0.9-39 2.1;2 3
A2 AVTUR ]0.145]3.412]0.963]2.287] 2
A3 KSTUR ]0.151]3.664{1.000]2.425] 1
A4 MAALT ]0.111]2.384]0.736| 1.656] 6
A5 MARTI ]0.088}2.000]0.582]1.357] 8
A6 MERIT ]0.129]3.249]0.860]2.125| 4
A7 PKENT ]0.128}2.789]0.853]1.931] 5
A8 TEKTU ]0.107]2.433]0.709]1.652] 7

As can be understood from Table 8, it is observed that thepbdsrming accommodation
company among the alternatives is A3 (KSTUR), followed by A2 (AVTUR) in the second place>, Al
(AYCES), >A6 (MERIT), >A7 (PKENT), A4 (MAALT)> A8 (TEKTU) > and A5 (MART)lare listed in
the other companies. For this given sort order,

made within different values of this parameter between 0 and 1, and the results are presented in Table 9.
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Table9. Ranking Results of Decision Alternatives Acc

Alternatives | BIST Code d:d:Od:Od:Od:Odzod:Od:Od:Od:O d=
Al AYCES 3 3 3 3 3 3 3 3 3 4 4
A2 AVTUR 2 2 2 2 2 2 2 2 2 2 2
A3 KSTUR 1 1 1 1 1 1 1 1 1 1 1
A4 MAALT 6 6 6 6 6 6 6 7 7 7 7
A5 MARTI 8 8 8 8 8 8 8 8 8 8 8
A6 MERIT 4| 4 4 4 4 4 4 4 4 3 3
A7 PKENT 5 5 5 5 5 5 5 5 5 5 5
A8 TEKTU 7 7 7 7 7 7 7 6 6 6 6
Correlation Values 1.00] 1.00| 1.00| 1.00| 1.00| - 1.00 | 0.976] 0.976] 0.952| 0.952

According to Table 9, it was observed that there was a change in the rankings of Al, A4, and A6
alternatives only for d=0.9 and d=1 values, whi l
observed. At the same time, there was no change in the drdar A3, A5, and A7, and they were not
affected by the changing values of the d paramet
alternatives presented in the study, taking d = (

of this parameter was found to be 0.986, and it was observed that there was a very high correlation.

6. CONCLUSION

Given the importance of small businesses in the early stages of a nation's development, especially
in rural coastal areas, a better understanding of-Iésral dynamics is critical to guide management
decisions and policy formulation. In this context, lmststudy, which examines companies' financial
performances in the BIST Accommodation Sector, nine accoub#isgd financial ratios obtained from
the companies' Balance Sheets and Income Statements for 2023 were used. In the weighting of financial
ratios,the LOPCOW technique, one of the objective weighting methods introduced to the literature by
Ecer and Pamucar (2022), was used. As a result of the analysis made using this method, it was determined
that the most important financial ratio was "Net profitrgin.” In addition to the fact that this ratio, which
describes the profit obtained in all enterprise activities for the whole year after tax, is essential, it is also
crucial whether this profit is due to the main activities of the enterprise or othvitie: After this ratio,
the fact that the Shefterm Financial Leverage ratio comes in second and the leverage ratio comes in
third place can be considered a sign that companies in the sector should pay attention to borrowing issues.
Because leveraghich represents the relationship between debt and equity, also reflects a company's

capital structure, it means the balance between business and financial risk.

The CoCoSo method developed by Yazdani et al. (2019) was used in the performance rankings of
the companies in the study. As a result of the analysis, it was determined that the company with the highest

financi al performance wadr Ku®dcAt. kr. Kthk asd acsoémpTawnryi zw

a7
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Avrasya Petrol ve Turistik Tesisler Yatéreéemlar A

Tourism Investment and Management Inc. with the code MERIT in third place.

We believe that the use of different methods in future studies on this subject, considering market
rates as well as financial ratios, and also making comparisons between the whole of Turkey and even the
Mediterranean region or countries instead of onlyaitommodation companies in BIST can contribute
to the studies to be carried out in this field.

REFERENCES
Agapito D (20189 MarketingSostaihabland |nnoviativen Sensorfhemed Tourist
Experiencesn Rur al D,énsThe ImeanatiormlnCenderence on Sustainable Tourism and

Innovation. The Chinese University of Hong Kong, Hong Kong.

Al t én, H. and S¢sl ¢, C. (2018) nABorsa Kstanbul 6d

Dejerlendiril mesi: Lokant aMavle yQet eviel eFri(I09gnesr iYnaez ¢
31-50.
Ar su, T. , and Ay-in, E. (2020) ABI ST Lokanta ve
Performansl|l arénén MACBIET Knxe e | AenDkfagr sa¥ DHa ceém| Bayir a
i niversitesi Kktisadi ve Kdarl78 Bilimler Fakg¢lt
Aydeén | nal, E. (2025) AKasko | reti mi Yapan Sigor
il e Dejerlendiril mesi 6100Verimlili k Dergisi, 59(

Bal ceé, N . and Koba, Y. (2024) ABI ST TAPandemisi End e Kk ¢

Sonrasé Finansal Performansl|l arénén Krt3el enmesi

Bekt ak, BBKS(T20i3gortacel ék ( XSGRT) Endeksi ndeki
Performansl|l arénén ¢KKV Y& % reane Emnony DeegisilBdf)er | end
787-815.

Bhakuni, M., Spooja Bhakuni, P., and Das, A. (2025) "Stability Analgkisliulti-Criteria Decision
Making Technique$or Relief Centre Location Selection: A Safégntric Relocation Modelith

Cost Considerations", Engineering Applications of Artificial Intelligence, 148:1

teken, H. and Atexoj |l u, L. (2008) nK¢greswd | ek me
Te¢rkivye Ekonomi si ndeki Yer i vV e ¥nemi o0, Ti car
Saye: (1),1309.

Dojan, H. and Akyurt, H. (2022) ATOPSIS ve GKA Y?°
Uygul amarsle oTuri zm Ar 6@x9%4930al ar & Dergi si ,

48



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
Ecer, F. and Pamucar, D. (2022) "A Novel LOPCODWBI Multi Criteria Sustainability Performance
Assessment Methodology: An Applicatiam Developing Country Banking Sector”, Omega, 112:
1-17.

Karadeni z, E. and Keaehd | ¥pLUbHEAalFe, OBel (KRLB) mel er
Kull anémé: Akdeni z ®@Sejapawes i @tnedle KBK Ir e tAmeait Iéirjma D

Karadeni z, E. , Dal ak, S., Beyazgg¢l , M. and Gg¢gna
Performansl| arénén Oran Y°ntemiyle Karkeéelakter
16(49):4955.

Karadeni z, E. , Kokan, L., G¢gnay, F. and Dal ak, S
Sekt°rl erinin Finansal JBuenal f ofr nt@rnasidna r $ociad n ¥
Research9(44):11171134.

Karadeni z, E. , Kokan, L., Kahil ojullare, S. and
Faaliyetleri Al t Sve K B% 1y g kd ¥ i- eK{d 4 ¢ KKkl @rttmal er i
Anali zi o0, Turar Turizm27We Araktérma Dergisi, 4

Karag?® z, B. S. , Sezgin, M. , Akg?®°z, E. and Yurtl u
Fi nansal Performans!| ar @&nén TOPSI S, MULTI MOOF
Bel irl enmesi 0, G¢egncel Tur #426m Ar akt ér mal ar é Der

Kay a, G. A. (2024) ABKST Konakl ama Sekt°r¢ndeki }
MULTKMOORA ve DEMATEL TOPSKS  YRaradeeizn Te&mniki il e
' niversitesi Sosyal Bil i mllé(28):HE83t it ¢s¢ Sosyal

Lee, T. H. and Jan, F. H. (2019) "Can CommuBised Tourism Contribute to Sustainable
Development? Evidencefrom Residents' Perceptions of The Sustainabillftgyrism
Management7/0:368380.

Mal i choca, E. and Durisova, M. (2015) AEvaluation

Procedia Economics and Finance, 34:238.

Medet oj | u, B. , Kavas, Y. B. , ¥zt ¢or k, Mendeka nd T ¢
Kkl et mel erin Finansal Per f or man s [°@eminylé n COF
¥l - ¢ m\kadlemik Hassasiyetlet0(22):35%376.

Noyan, E. (2023) AfKonakl ama Kkl et mel erinin Fin

Dejerlendiril mesi o, Finans Ekonom™2 Ve Sosyal A

Onocak, D. (2023) ABKST6te Kklem G°ren Konakl ama
Ajéerl ekl andér mal & TOPSI S Y MuhasebmverripansanrDergidde | er |
97:7998.

49



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

¥zbek, A. (2025) ALOPCOW Tabanl é MOORA YO°nt emi
i niversitesi Sosyal -1®®i | i ml er Dergisi, 15(1):13

¥zer, N.fBo(r2s0a2 1Kst anbul (Bl ST) Turizm Endeksi nde
Anal $eyadhat ve Otel 1&XR618682neci | i ji Dergi si ,

Popovil, M. (2021 )forPefsonnelSelBckibn Wit COGOS® MethodJournal

of Process Managemeatd New Technologie$,(3-4):78-88.

Sumer | i Saréegge¢l , S. Fnl ¢, M., a nid Evduating Airport E . (20
Service Quality: MERE@Based MARCOSand COCOSO Met hodso, Ul us |l e
Akademisi Dergisi, 6(1):9008.

ken, L., Zengin, B. and Yusubov, F. (2015) noOt el
Ol ay Kncel emesi 0, Kkt me Bil i mi Dergisi, 3(1)

Topal, A. (2021) dc¢cokilkr iEt ekltirikan artVer ke rAkredll iez
Anal i zi: Entropi TaBRusinedsge Marag@eCstudiésnAn mtarhational

Journal 6546.9(2) : 532

Turegun, N. (2019) "Performance Analysistié Restaurant and Hotel Industry: Evidehaen Borsa

Istanbul”, Journal of Economics Finance and Accounting, 6(3)12B5

Té¢regeén, NiFinandjalk Pexf@mance Evaluatioty Multi-Criteria DecisioAMaking
Techniquesd Heliyon, 8(5):1-13.

Yang, GC., Shen, €., Lin, Y-S., Lo, HW. and Wu, . (2021) "Sustainable Sports Tourism
Performance Assessment Using GBgsed Hybrid Model"Sustainability, 13(8):21.

Yang, 3J., Lo, HW., Chao, GS., Shen, €. and Yang €C. (2020) "Establishing a Sustainable Sports
Tourism Evaluation Framework with a Hybrid Mu@iriteria DecisioAMaking Model to Explore
Potential Sports Tourism Attractions in Taiwa8Ustainability12(4):1-20.

Yazdani, M., Zarate, P., Zavadskas, E.K. ve Turskis, Z. (2019) "A Combined Compromise Solution
(COCOSO) Methodior Multi-Criteria DecisioAMaking Problems”, Management Decision, 57(9):
2501:-25109.

50



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
MODELLING VOLATILITY IN THE INTEREST RATE USING ARCH, GARCH AND
SWARCH MODELS: THE GWMESP64Q1R4)T! RK

Fatih MANGIR *
Meltem KNCE YENK.MEZ *
Hasan Murat "ERTUJRU

ABSTRACT

This paper aims to analyze interest rate volat
models and to compare the forecasting performance of these models. The theoretical frameworks of this
research are based on financial time series analysis andttartgeest rate risk measurements through
volatility models. This paper begins to understand the change in volatility in interest rates over time by
examining the monthly interest rate between 12824. Unit root tests with structural breaks analysis
showthat the interest rate in monetary policy has a regime change (structural break) during the major
economic crisis years (1994, 2001, 2018). As a result of this analysis, volatility estimates are performed
with GARCH (1,1) and SWARCH (2,1) models, and deatermined that the SWARCH model offers a
better statistical forecast compared to the rest models. In particular, the SWARCH model can predict the
vol atility of the series more accurately. These ¢
high volatility and that economic crises have significant effects on interest rates. The result also suggests
early warning systems have been | argely able to

model sd0 to reduce t ftutare monetakypolicies foclsed on interescratds.s es f or

Keywords:Interest Rate Volatility, ARCH Model, GARCH Model, SWARCH Model, Financial Time

Series, Structural Breaks, Volatility Forecasting, Economic Policy.

JEL Codes:C22, E43, E44

1. INTRODUCTION

The present study investigates interest rate volatility in Turkey from 1964 to 2024 through the
ARCH, GARCH, and SWARCH models to compdahneir forecasting performanc&he broad analysis
of financial time series data and volatility models is intended here to depict interest rate volatility
behaviour, whictconcernamonetary authorities in developing countries like Turkey (AldadE r g e -
2023). The study's unique aspect is that it utilises verytemy data and compares the crisis forecasting

capabilities of these models.
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The theoretical underpinning of this research is based on the ARCH/GARCH specifications of
Engle (1982) and Bollerslev (1986) and the regsw&ching models introduced by Hamilton (1989).
G° k etalk (2019emphasise the relationship between financial volatility and structural breaks, while
Bak- & g201d) adgue that monetary policy uncertainty increases volatility. The GARCH(1,1) and
SWARCH(,1) models are estimated in this study after conducting unit root tests that allow for structural
breaks.

Based on analyses performed on monthly policy rate series, monthly interest rates exhibited high
volatility, having a standard deviation of 15.8% for the 22624 period. Structural break tests revealed
that there were present shifts, especially in 19%0% interest rate), 2001 (75% interest rate), and 2018
(25% interest rate) (CBRT, 2024). Especially for the {20611 period, the persistence coefficient of
volatil ity ( URhé Jesults skowed ¢hdt SOWARLH(2,1) forecasts outperformed the
GARCH(1,1) model by attaining a 23% lower MSE value. The ability of the SWARCH model to
particularly predict the high volatility regimes suggested a 78% prediction rate for the 2001 crisis and a
65% prediction rate for the 2018 cri¢@elestin et al., 2095Model comparison criteria (AIC, BIC) also
confirmed the statistical superiority of the SWARCH model. Fronmrékearch conducted, it is revealed

that economic crises have permanent effects on interest rate volatility.

After the 2001 crisis, the probability of remaining in the high volatility regime increased to 85%,
and this situation continued for an average of 28 moMis ¢ ° z, 2@18). Thaslfinding that negative
shocks to volatility are 1.5 times bigger than positive ones shows asymmetric @ffiectesults support
the following four policy recommendations in controlling interest rate volatility in Turley:
Development of early warning systems based on the SWARCH nimd@@mmunication transparency
of monetay policy, c. Macroprudential policies aiming at financial stability, ashddevelopment of

derivative instruments for volatility management

Preventive measures should be taken, especially in cases where the probabilities of regime change are
above 60%The study has demonstrated the better forecasting performance of SWARCH models in the
dynamics of interest rate volatility in the Turkish economA y daedrKarabulut, 202). Future
directions may involvea. microstructure analyses with higrequency datah. analysis of the effects of
interest rate volatility on the real sector, andtybrid model development via machitearning methods
( Gt ek al.,2019). Such studies will have a great impact on the improvement of money policy

applications.

2. LITERATURE REVIEW

Interest rates are one of the principal determinants of financial markets and macroeconomic policy.
Historically trending rates of interest have great implications in investment decisions, risk management
strategies, and central bank monetary policiesssiital time series methods usually expect constant

variance and hence fail tecognisehe frequently witnessed volatility clustering effects in financial data
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(Engle, 1982; Bollerslev, 1986). Conditional variance models were thus created to model the volatility of

the interest rate properly.

The Autoregressive Conditional Heteroskedasticity (ARCH) model put forward by Engle (1982)
provided a way to build models for the variance of financial series, wherein the variance itself depends
on the squares of past error terms to solve heterosketjadBieing able to capture volatility clustering
especially well in the case of shaoerm interest rates, the ARCH model received wide acceptance in a
very short time (PagaandSchwert, 1990; Gallant et al., 1992). The need for-bigler lags, however,
imposes some practical limitations on ARCH models.

By introducing a novel structure for conditional variances, Bollerslev (1986) provided the general
GARCH class of models, putting the variances into a relation with both the squared error terms and their
lags. Normally, the GARCH(1,1) model is used sitgedvides adequate predictive power. For instance,
Hamilton and Susmel (1994) demonstrated that GARCH models handle the persistence in interest rate
volatility well. Also, Baillie et al. (1996) documented that GARCH models can be useful in risk

assessmerior fixed income securities.

While ARCH and GARCH models serve well in tiraarying volatility modelling, their single
regime structures are inadequate in periods of structural breaks such as financial crises (Laandureux
Lastrapes, 1990; Grey, 1996). Interest rates can have regime shifts emanating from monetary policy
changes or global economic shocks. If this is the case, regyiibeéhing models, which bring structural

changes into the modelling process, become mor@pyate.

Uj urlu et al. (2014) use GARCHpe models on daily index returns (SOFIX, PX, WIG, BUX,
XU100) to analyse stock market volatility in four European emerging markets (Bultigi@zech
Republic, Poland, Hungary) and Turkey. They find significant GARCH effects in all markets except
Bulgaria's SOFIX, with evidence of asymmetric news impacts and persistent volatility shocks
(EGARCH/GJRGARCH). The findings imply that future studiesositd use higkfrequency international
data to investigate multivariate timerges models for developing market volatility links&an and Hamori
(2015) use a Realised GARCH (RGARCH) model to assess daily volatility in the/@urshorterm
interest rate marketwhich incorporates realised measures to show greater data fit and forecasting
accuracy. Althougithe expanded ARMARGARCH model better captures mean reversion and volatility

clustering the basic RGARCH specification's forecasting performance is not enhanced.

Using a GARCH approactkram and Mamun (2022conometrically modahe dynamics of
Chilean interbank swap yields asHowthat, once macroeconomic factors such as inflation, industrial
production, equity prices, and exchange rates are controlled for, monthly changes-iarshonterest
rates have a significant impact on letegm swap yields. The results demonstrate thasmission
mechanism of monetary policy in Chile's financial markets by showing that choices made by the central

bank of Chile (BCCH) have a significant impact on interbank swap market yields.
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According toseverakrror metrics (RMSE, MAE, MAPE, TIC), the symmetric GHARCH(1,1)
model offerghe best irsample fit and oubdf-sample forecasting performance when it comes to modelling
interest rate volatility in Nigeria. It also detects volatility persistence and spillover effects from exchange
and inflation ratesEbenezer Chukwuma (2022ssesses GARGFmily models with various error
distributions (normal, Student's t, and generalised error). The research shows that{6ARBEB(1,1)
specificaion is the best model for modelling Nigeria's rormal interest rate dynamics, since it most
properly anticipates 2019 eof-sample volatility and predicts mean reversion by March 2019. This is
even though numerous models fit thesample data (2002018).

Sekati et al. (2020Q)se the ARCH, GARCH, and EGARCH models to examine the volatility of oil
prices in South Africa between 1990gq1 and 2018qg2. It finds that, although standard GARCH
specifications indicate that GDP and inflation have a positive impact on oil prices, instessand
exchange rates have a negative impact. The EGARCH model, on the other hand, indicates that all
macroeconomic variabl@sinflation, GDP, interest rates, and exchange éatesmsve a negative impact on
oil prices, indicating signifiant volatility and asymmetric effects in the country's oil market. The authors
advise policymakers to carefully examine the economic effects of oil price volatility, especially in light
of the contradictory findings between symmetric and asymmetric madelsd the implications of

macroeconomic variables.

Hamilton and Susmel (1994), the SWARCH (Switching ARCH) model produces an amalgamation
of the Markowswitching structure with ARCH models so that the conditional variance shifts with the
regime. It is very useful in distinguishing spellings of high vatgtilsuch as during financial crises.
Klaassen (2002) shows that SWARCH models better capture ragiitehing and variance differences
of macro series. Hence, SWARCH models make an ideal setup to analyse the effects of monetary policy
changes.

Using case studies from Chinghanget al. (2024xomparethe ARCH and GARCH models for
exchange rate forecasting. It shows that although both models capture volatility clustering, the GARCH
model performs better when combined with complementary models because it can handle persistent
volatility better. The stulemphasises how GARCH is more useful than ARCH for financial forecasting
applications, especially when it comes to simulating exchange rate movements in developing nations like
China.

Dinga et al. (2023) examine the volatility of Cameroon's USD/XAF and CNY/XAF exchange rates
from 2017 to 202atilising symmetric (GARCH) and asymmetric (EGARCH, GBRRCH) models
with several error distributions. It shows leverage effects in CNY/XAF but not in USD/XAF; ARMA
(0,1) +gjrGARCH (1,1)SGED and ARMA (1,1) +giGARCH (2,2)SGED arethe best irsample

models, respectively. The findings highlight the predictive power of conditional heteroscedastic models
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for exchange rate volatility and recommend that Cameroon's monetary authorities consider these patterns

of volatility and asymmetric reactions to market news when formulating exchange rate policies.

When ¢eli k and Ergin (2014) evalwuate volatilit
discover that higlirequencybased modets MIDAS and HARRV-CJ, in particulad perform better
than traditional GARCH specifications, with the MIDAS model perfimg particularly well in times of
crisis. For regulators, financial institutions, and investors seeking accurate volatility estimates in emerging

countries such as Turkey, these findings provide valuable information.

Zhang and Hua (2025) divide the answers into two categories: quantitative methods that include
econometric, statistical, and machine learning techniques, and data preprocessing techniques. It provides
an overview of current research (after 2020) that aséeimportant issues in the interpretation of-high
frequency financial data, including intraday patterns, noise dominance, asynchronicity, nonstationarity,
and data imbalances. By offering clearly comprehensible visual summaries of examined appr@aches, th
study provides researchers with a comprehensive reference for navigating contemporary solutions to high

frequency data challenges through the use of comparing charts and tables.

Using highfrequency data and a functional vector autoregressive framework, Wang et al. (2024)
investigate the relative effects of conventional and unconventional monetary policies on US REIT
markets. They show that while the effects of conventional psliare consistent with theory, those of
unconventional measures produce unusual responses, particularly in jump behaviour, with consistent
directional effects across sectors but different intensities. Beyond conventional return analysis, the study
providesfresh insights into the dynamics of REIT markets by demonstrating the substantial impact of
monetary policy on highesrder return moments (variance, leaps, skewness, and kurtosis). Given REITS'
growing presence in the financial markets, these findings Bagnificant ramifications for investing
strategies and policymaking, especiaibncerninghow various policy instruments influence the risk and

severe event profiles of real estate assets.

Empirical results vis -vis the ARCH, GARCH and SWARCH models, however, reveal that the
SWARCH models tend to perform better because they account for structural regime shifts. Sarno and
Thornton (2003) find that, concerning the volatility of siertm inerest rates in various OECD countries,
SWARCH models better describe central bank interventions. Brooks et al. (2001) also find that SWARCH

models provide more robust forecasts than GARCH models through the UK inflation targeting period.

ARCH-based models are in vogue in both advanced and developing economies. Caporale et al.
(2004) maintain, in their study on Brazilian interest rate series, that the SWARCH model captures
volatility transmission better. By contrast, Nelson (1991) and T3@8) argue that GARCH models can
be used in developed countries with relatively stable monetary polivaesasing volatility in the post
global financial crisis era has reignited interest in the SWARCH moHelability to accurately estimate

volatility is essential for financial organisations to manage their risks and for central banks to formulate
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their policy responses. Regims@itching models yield more accurate bond pricing results, and SWARCH
models better capture the uncertainties in monetary policy, as demonstrated by Ang and Bekaert (2002).
According to Kim et al. (2005), SWARCH models, pautarly in times of policy uncertainty, are better
at assessing the risk of fixed income portfolios.

3.DATA, METHODOLOGY AND APPLICATION

In this study, monthly discount rates between 1964 and 2024 are used. The study aims to analyse
interest rate volatility in the Turkish economy. The data are compiled from official statistics published by
the Central Bank of the Republic of Turkey, promgla sufficient period which allows analysis of leng

run macroeconomic dynamics and structural breaks.

3.1 Stationarity Analyses

The conventional unit root tests, such as ADF, PP, and KPSS, were used to examine the dataset's
stationarity properties. The ADF and PP tests check for the presence of unit roots in the given series, while
the KPSS test tests for stationarity under thehygothesis. Also, the ZiveAndrews and Le&trazicich
tests have been employed to allow for possible structural breaks usually observed in the Turkish economy.
These are very useful to model the influence of great macroeconomic shocks, such ad 883520601,

and 2018, on the interest rate series.

3.2 Volatility Models

Three different kinds of volatility models are applied to capture the volatility in the interest rates in

this study:

A ARCH (Autoregressive Conditional Heteroskedasticity): Skemn volatility clustering is
captured with this model.

A GARCH (Generalised ARCH): Estimated to represent the-tangrolatility persistence.

A A SWARCH (Markov Switching ARCH) model analyses structural breaks and the transitions
across different volatility regimes (such as
especiallyused when such regime shifts come on suddenly, such as those seen in a financial crisis.

3.3 Model Performance Criteria

The performance criteria taken for model comparison and selection of an appropriate specification

were:
Criter Explanation
AIC (Akaike Information Measures the tradeff between the model's complexity and its goodne
Criterion)/SC (Schwarz Criterion fit. The smaller the value, the better.
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Criter Explanation

Standard error metrics to evaluate the magnitude of prediction err
While MSE penalises larger errors heavily than MAE, MAE is a mg
robust measure.

MSE (Mean Squared Error)/MAE
(Mean Absolute Error)

LSE (Logarithmic Squared
Error)/LAE (Logarithmic Absolute
Error)

Logarithmic error measures tend to give a balanced account of m
performance by minimising the impact of outliers.

This methodology provides a complete account of the dynamics of Turkey's interest rate volatility.
Especially given the existence of structural breaks, the SWARCH model turns out to be more robust than
its competitors. The results here will be of particiaportance in th@perationalizatiorof monetary
policy as well as in financial risk management. It is recommended for future research that forecasting

performance should be further enhanced by exploiting hybrid machine lehasad models.
4. EMPIRICAL RESULTS
Data Set and Basic Statistics (Monthly Interest Rates,-2084)

Table 1 Descriptive Statistics of Interest Rate Series

Characteristics Value
Average %23,5
Median %22,0
Maximum %79,0 (1994)
Minimum %7,5 (19641970)
Standard Deviation %18,2

1 Average Value (23.5%)

The longterm average for the period was computed to be 23.5 per cent. This rate is very high as it
portrays a long period during which Turkey was suffering from chronic inflation and structural economic
problems. This rate points out the inherent insitgtiih the Turkish economy when compared with the
generally singladigit interest rate averages of the developed countries.

1 Median Value (22.0%)

The median value, which is slightly less than the mean (23.5%), suggests that the distribution is
skewed to the left. This statistic shows that half of the observations lie below 22 per cent, while the other
half lies above that rate. The difference betwde mean and the median gives away the existence of

unusually highinterestrate periods in the dataset.

T Maximum Value (79.0% 1994)
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The most striking data in the table is the highest ever interest rate of 79%, recorded in 1994. This
figure signifies one of the gravest economic crises that Turkey faced. In the 1994 crisis, the interest rates
reached astronomical levels because of thelyrexchange rates and the hyperinflation threat, which
justified this extremely high figure.

1 Minimum Value (7.5%- 19641970)

During this time frame, the series' lowest values were recorded at 7.5%. During this time, Turkey
was comparatively stable, planned development initiatives were implemented, and the global economy
was comparatively stable. An era when the economy's stalicgsues had not yet developed into chronic
issues is reflected in this leinterest rate environment.

9 Standard Deviation (18.2%)

The 18.2% standard deviation shows that interest rates vary greatly from the mean. This high
volatility number indicates that macroeconomic instability is a persistent issue and that the Turkish
economy is susceptible to shocks. The significant interéstswings, particularly during times of
political unrest, economic shocks, and external funding constraints, are the primary causes of this large
standard deviation.

When considering all of these figures collectively, it is evident that the Turkish economy has been
enduring longterm difficulties due to a high and unstable interest rate environment. With a standard
deviation of 18.2%, record highs of 79%, and an awenatgrest rate of 23.5%, it is evident how unstable
the economy is. The difference between the low interest rate environment of the 1960s (7.5%) and the
record interest rate of 79 percent during the 1994 crisis is particularly significant for comprghhedin
structural changes and crises that the Turkish economy has gone timpgiperly forecast thimterest
ratevolatility connection and maintain financial stability, economic policymakers need access to these

data.

Based on Turkey's monthly interest rate data from 1964 to 2024, I abtevs the outcomes of
four distinct unit root tests. ADF (Augmented Dickieyller) test results show that the series has a unit
root and is not stationary, with a statistic®fL over the crucial value at the 5% significance leafleb(it
3.5). The PhillipsPerron (PP) test also excludes stationarity with a vafu&.9. The critical value is
typically 0.46, howeverthe KPSS test rejects the null hypothesis of stationarity withug wd 0.8. The
relatively lowNumber of-4.3 obtained using the N@erron test, which specifically mentions the 2001
crisis, demonstrates how standard tests can yield inaccurate results if structural fractures are not taken into
consideration. These findings demonstrate that Turkish interest asgea longerm trendfollowing

series that shows fundamental shifts during timesisis
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Table 2. Analysis of the Outcomes of Conventional Stationarity Tests

Test 19642024 Period
ADF -2.1 (Nonstationary)
PP -1.9 (Nonstationary)
KPSS 0.8 (Nonstationary)
Ng-Perron (aMZ2) -4.3 (2001 Break)

Table,3lists three significant structural breakpoints that have an impact on the Turkish economy's
interest rate series. When the financial system collapsed during the 1994 banking crisis, interest rates shot
up to 150%, drastically altering the series' struetlihe NgPerron test yielded a significant statistie of
4.3, indicating that the 2001 crisis is the most serious rupture. During this time, the series' stationarity
features were impacted by both significant shifts in the monetary policy environmenkaassiee
interest rate volatility. According to the interest rate mechanism, the 2018 exchange ratés shock
manifestation of the exchange rate crisis. In contrast to standard testing, tests that consider structural
breaks demonstrate that the series can become stationary in4{erials after these break points. It is
known that interest rate dynamicsdae predicted more precisely when these breaks are simulated using
techniques like Markogwitching models. These results imply that when analysing macroeconomic series

in Turkey, structural breaks should be considered.

Table 3. Stationarity Test Analysis with Structural Breaks

The Date ofthe Break| Event Occured
1994 Banking crisis
2001 Economic crisis
2018 Exchange rate sho

Table 4 presents the estimation results for the GARCH (1,1) and SWARCH (2,1) models. The
results show that Turkey's interest rate volatil
modeloffers a better fit (AIC:3.62vs. 3.45 by effectively differentiating between regimes of high and
low volatility (g1=1.0, g2=8.5).
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Table 4. Econometric Evaluation of Forecast Outcomes (ARCH/GARCH/SWARCH Models)

Variable GARCH(1,1, SWARCH(2,1
| Mean Equation || | |
| Fixed | 002 | |
| Yt-1 | o015 | |
| Yt-2 | o080 | |
| Variance Equation “ || |
| 2t-1 | o015 | |
| 2t-2 | o080 | |
| 11 [ | |
| 2t:2 | | |
| Transition Possibilities || || |
|Regime 1 (Low Volatilityj|| || gl=1.0 |
|Regime 2 (High Volatility|| || g2=8.5 |
| AlC | 345 | -362 |
| e | -340 | -355 |

Volatility Forecasting and Critical Periaddigh Volatility Periods
- 1994: Banking crisis (79% interest rate).

- 2001: Economic crisissQ %+interest rate).

- 2018: Currency shock (50% interest rate).

-2023:Fight against inflation (40 %+ interest).

4.1. Findings from the GARCH (1,1) Model Estimation

The dynamics of interest rate volatility in Turkey are explained by the estimation results of the
GARCH (1,1) model, which are shown in Talleln the mean equation, the estimated values for the
coefficientsof Yt-1 and Yt2 are 0.15 and 0.80, respectively. According to these figures, interest rates
exhibit arobust autoregressive structure. The coefficients of the ARCH (1) and GARCH (1) terms in the
variance equation are 0.15 and 0.80, respectively. These findings demonstrate tlastilogpgand
persistene f f ect s of shocks on interest rate volatil
of fit are provided by the AIC-8.45) andSC (3.40) values.

4.2. Results of SWARCH (2,1) Model Estimation

According to the results of the SWARCH model, Turkish interest rates exhibit two distinct
volatility regimes. G1 is equal to 1.0 for the low volatility regime (Regimerid g2 is equal to 8.5 for
the high volatility regime (Regime 2). These findings show that during times of extreme volatility,

volatility is 8.5 times greater. The model offers a better match than the GARCH model, according to its
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AIC (-3.62) and SC-8.55) values. The dynamics of transitions between regimes are reflected in transition
probabilities.

4.3. Analysis of Critical Periods and Forecasting of Volatility

Turkey's times of high volatility are detailed in the table. Interest rates increased to 79% during the
1994 banking crisis, by 60% during the 2001 economic crisis, by 50% during the 2018 exchange rate
shock, and by 40% during the 2023 disinflation peridte SWARCH model's high volatility regimes
are correlated with these times. The most notable structural breach in both the GARCH and SWARCH
models is the 2001 crisis. These findings imply that the Turkish economy's crisis times haviastiogg
impacton interest rate volatility.

4.4. Comparing Models and Their Implications for Policy

According to the AIC and SC criteria, the SWARCH model outperforms the GARCH model. This
finding implies thata single volatility structure does not adequately explain Turkish interestarades
exhibits distinct behaviour across regimes. These results imply that stratelgiiets consider regime
changes will be more successful in controlling interest rate volatility. For monetary policy decisions, it is

essentiato identify transition signals thigh-volatility regimes early.

Table 5. Model Prediction Performance

Criterion GARCH (1,1) SWARCH (2,1)
MSE 0.85 0.62
MAE 0.72 0.58
AIC -3.45 -3.62

sC -3.40 -3.55

45. Analysing Mean Square Error (MSE)

According to Tablé&'s MSE (Mean Squared Error) values, the GARCH (1,1) model has a higher
prediction error (0.85) than the SWARCH (2,1) model (0.62). MSE gives larger errors more weight
because it is a measure of squared error. The SWARCH model's 0.23 unit MSE advantaghathbw
predictsmore accurately at times of excessive volatility, particularly during times of crisis. This finding
demonstrates that models that account for structural failures are more accurate in extreme situations, like
financial crises.

4.6. Assessment of Absolute Mean Error (MAE)

The SWARCH model (0.58) outperforms the GARCH model (0.72) by a large margin in the MAE
(Mean Absolute Error). A more reliable evaluation of the model's performance is offered by the linear

error measurement of MAE. The model generates more reliable $tsenaboth normal and extreme
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values, as evidenced by SWARCH's MAE advantage of 0.14 units. According to this research, the
SWARCH model ought to be used, particularly in applications involving risk management.

4.7. AIC and SC Information Criteria Comparison

In comparison to the GARCH model3(45 and3.40), the SWARCH model's lower Akaike
Information Criterion (AIC) and Schwarz Criterion (SC) valu€s2 and-3.55 show superior model
fit. Given that AIC strikes a balance between model complexity and goodness of fit, whereas SC employs
a stricter penalty function, SWARCH's victory over both criteria is statistically significant. These findings
demonstrate that theredictive benefits of simulating regime shifts outweigh the additional complexity

involved.

4.8. Conclusion and Policy Recommendations

Interest rate volatility in Turkey should be examined using regwitching models rather than
fixed-parameter models, as the SWARCH model outperforms all other models in all performance metrics.
Specifically, policymakers should take note of the 19.4%ravement in MAE and the 27% gain in MSE.

The efficiency of monetary policy may be improved by the Central Bank's employment of models like
SWARCH to forecast interest rate volatility. Furthermore, the use of these models in risk management
procedures byifiancial organisations may result in better hedging during times of crisis. Given these
results, it may be concluded that classic GARCH models do not work wadhrvolatility economies

such as Turkey, but models that account for regime shifts yield more accurate results.

5. CONCLUSION

By applying complex volatility models like the SWARCH to interest rate data, policymakers can
gain key insights into the inner workings of financial markets. An important policy implication that stems
from this is the possibility of using the SWARCH modslan eariwarning tool during periods of market
turbulence. Policymakers could proactively foresee future crises and institute preventative measures that
would mitigate adverse effects on the entire economy by detecting changes in volatility regisues As
as warning signs of a transition into a higtiatility state are detected, the regulatory framework could
be finetuned, the resilience of financial institutions increased, and market participants given clear

guidance, adlof which would contribute to a more stable financial environment.

Interest rate volatility finds its essence in the delicacy of the balance that the managers of the
economy must maintain between interest adjustments and melting upward inflationary pressure, more so
in timesdeemed sdy the persistence of the models of GARCH. Transmission channels for monetary
policy can become less predictable during times of high volatility, and strong interventions may
inadvertently worsen instability. Hence, a subtle and-dateen application ofhe monetary policy tools

should be sught. Given the present volatility regime in place and the resultant implications their decisions
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may have on interest rates and inflation expectations, prudence shouild tleéndecisiormaking of
policymakers. This sets the stage for an ongoing evaluation of market dynamics and a willingness to

adjust policy actions accordingly.

The larger structural reforms in the economy are needed to tackle théetongroblem of
persistently high interest rates and volatility accompanying their times. In the short run, vaai@ces
solved by monetary policy tools. However, a major debate stands: intervention is needed to address long
term issues, namely fiscal imbalances, sugidle inefficiencies, and institutional weaknesses.

However, a more stable set of macroeconomic environment may eventually determine lower and
less variable interest rates through structural reforms that aim at raising productivity, enhancing market
efficiency, and ensuring fiscal sustainability. These rmrafoare capable of immensely affecting the
general stability and welfare of the economy. Unfortunately, they tend to requiréetomgision and

unwavering political commitment.

All in all, the information derived from simulating interest rate volatility using models such as
SWARCH and GARCH poses a practical policy indicator for various periods. With regiitehing
models providing early warnings, it allows for preemptive srimanagement; meanwhile, knowledge
about volatility persistence suggests a more cautious and balanced monetary policy. However,
commitment to longerm structural reforms aimed at addressing the core economic weaknesses is what
can offset the present ditfilties involving high interest rates and rate volatility. Practically, fulfilling
these evidenebased suggestions can pave the way toward a financial environment more stable,
predictable, and indeed conducive to ldagn economic growthAs a result, a comprehensive policy
framework should combine careful monetary management, a dedication to fundamental structural
changes, and the forecasting ability of sophisticated econometric models. This multifaceted strategy
recognises the many inteteions betweenariables that affect interest rate volatility and seeks to build a
more robust and stable financial sector that can sustain economic growth. Navigating the inherent risks
of financial markets and attaining sustainable economic outcoetpsresconstant monitoring of

volatility regimes in conjunction with a forwatdoking policy approach.
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ABSTRACT

This study conducts a comprehensive bibliometric analysis of research conducted in the field of
Financial Technology (FinTech) over the past decade. The rapidly evolving nature of FinTech and its
increasing impact on the global economy have made it eskentinderstand the direction and influence
of academic studies in this field. Therefore, this research was undertaken to explore the overall dynamics
of academic production in FinTech, analyze its thematic evolution, and guide future research. For this
study, a Pythorbased program was developed and integrated with the APIs of databases such as Web of
Science, Scopus, and TR Dizin to extract and process bibliometric data. In the data extraction process,
relevant publications were selected using specifigwords and subject headings, with only peer
reviewed articles and book chapters included in the analysis. The extracted data were processed based
on parameters such as publication year, author information, journal name, citation counts, and
geographical dstribution. The study employs various analytical techniques, including citation trends, co
citation networks, keyword analysis, and the geographical distribution of research outputs. Additionally,
predictive models such as Linear Regression (LR) and $uyector Regression (SVR) were applied to
forecast citation and publication trends for upcoming years. To train these models, data from the past
five years were used, and model performance was assessed usingatictzgion techniques. To enhance

the relability of the findings, different parametric and nparametric tests were conducted.

The research results indicate that academic publications related to FinTech are concentrated in
specific thematic areas, with increasing academic interest particularly in financial innovation, blockchain
technologies, and regulatory issues. In terms ofyggguhical distribution, the United States, China, and
the United Kingdom stand out as the most significant contributors. Studies from these regions primarily

focus on financial services, digital banking, and decentralized finance.
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The limitations of this study include the analysis being restricted to data extracted from specific
academic databases and the exclusion of grey literature (reports, policy documents, etc.). Future research
can be expanded to include other components efFihTech ecosystem, particularly examining the
impact of stardups and the implications of regulatory changes on academic output. This study provides
valuable insights for academics, policymakers, and practitioners for future research and innovation in
the field of FinTech.

Keywords: Financial Technology (FinTech), Bibliometric Analysis, Data Mining, Citation Trends,
Predictive Modeling

JEL Codes:G00, G10, 033

1. INTRODUCTION

The field of Financial Technology, commonly referred to as FinTech, has emerged as one of the
most transformative and rapidly evolving sectors in the global economy over the past decade. FinTech
represents the convergence of finance and technology, lewgramnovations such as blockchain,
artificial intelligence (Al), machine learning (ML), and the Internet of Things (IoT) to revolutionize
traditional financial services (Arner, BarbedsdBuckley, 2016; Thakor, 2020). From digital payments
and peetto-peer lending to robadvisors and decentralized finance (DeFi), FinTech has redefined how
individuals and businesses interact with financial systems, offering faster, more efficient, and inclusive
solutions (Gomber, KoclandSiering, 2017; Philippon, 2020).

The rapid growth of FinTech can be attributed to several key factors. First, advancements in
technology have enabled the development of innovative financial products and services that were
previously unimaginable. For instance, blockchain technology hasluted decentralized and secure
transaction systems, while Al and ML have enhanced fraud detection, risk management, and customer
experience (BrynjolfssoandMcAfee, 2017; CongndHe, 2019). Second, changing consumer behavior,
particularly among youngegenerations, has driven the demand for digital and mdikstefinancial
solutions. The widespread adoption of smartphones and internet connectivity has further accelerated this
shift, making financial services more accessible to underserved popu(atipesmi-Kuwgt et al., 2020).

Third, the 2008 global financial crisis exposed the limitations of traditional banking systems, prompting

a search for more resilient and transparent alternatives. FinTech has emerged as a viable solution, offering
greater diciency, lower costs, and enhanced transparency (Arner, BarlarisBuckley, 2016;
Schueffel, 2016).

The transformative potential of FinTech has attracted significant attention from academia, industry,
and policymakers. Academic research in FinTech has grown exponentially, reflecting the increasing
importance of this field in shaping the future of finariResearchers have explored a wide range of topics,

including the adoption of blockchain technology, the impact of digital payments on financial inclusion,

68



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

and the regulatory challenges posed by FinTech innovations (Zetzsche et al., 2018; Huang, 2018).
Policymakers, on the other hand, have sought to balance the promotion of innovation with the need to
address risks such as cybersecurity, data privacy, aamcfad stability (Philippon, 2020; Zetzsche et al.,
2018). Meanwhile, industry practitioners have embraced FinTech as a means to improve operational
efficiency, reduce costs, and enhance customer satisfaction (GomberaKd&iering, 2017; Thakor,
2020)

Given the rapid evolution of FinTech and its profound implications for the global economy, it is
essential to understand the direction and influence of academic research in this field. Bibliometric
analysis, a quantitative method used to analyze acaddsmiature, provides valuable insights into
research trends, influential works, and the evolution of scientific fields (Zmuit at er |, 2015, Do
et al.,, 2021). By applying data mining techniques, this study aims to uncover patterns and trends in
FinTedt research, offering a comprehensive overview of the field's development over the last decade.

Specifically, this research seeks to answer the following questions:

1 What are the key thematic areas of focus in FinTech research?

1 How has the volume of FinTech publications and citations evolved over time?

1 Which countries and institutions are leading contributors to FinTech research?

1 What are the future trends and directions in FinTech research, as predicted-diryveata

models?

This research is particularly timely, as the FinTech ecosystem continues to evolve rapidly,
influencing global financial systems and regulatory frameworks. By leveraging data mining techniques
and predictive modeling, this study provides valuable insightsacademics, policymakers, and
practitioners, guiding future research and innovation in FinTech. The findings of this study will not only
contribute to the academic discourse on FinTech but also inform the development of policies and

strategies that proote sustainable and inclusive growth in the financial sector.

2. METHODOLOGY

To conduct this bibliometric analysis, a Pythmased program was developed to interface with the
APIs of prominent academic databases, including Web of Science, Scopus, and TRDizin. The program
was designed to extract bibliometric data based on speeffiwdrds and subject headings related to

FinTech. The keywords used in the search queries included terms such as "FinTech,” "blockchain,"

non non

"digital payments," "peeto-peer lending," "rob@dvisors," and "decentralized finance (DeFi)." Only
peerreviewed aifitles and book chapters were included in the analysis to ensure the quality and reliability
of the data (Pritchard, 1969; Areand Cuccurullo, 2017). The inclusion criteria were strictly applied to
filter out nonpeerreviewed sources, conference proceedings, and grey literature, which were excluded

to maintain the academic rigor of the study.

69



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
The extracted data were processed and analyzed based on several parameters, including publication
year, author information, journal name, citation counts, and geographical distribution. The data
preprocessing phase involved cleaning and organizing thedes® to remove duplicates, correct
inconsistencies, and standardize formats. For example, author names and affiliations were standardized
to ensure accurate @uthorship and institutional analysis. Similarly, journal names were normalized to

account for ariations in naming conventions (Van EakdWaltman, 2014).

Various analytical techniques were employed to uncover patterns and trends in FinTech research.
Citation trend analysis was used to track the growth of publications and citations over time, providing
insights into the field's development and impact (SmAlr,3). Cecitation networks were constructed to
identify influential works and authors, as well as to map the intellectual structure of FinTech research
(ZupicandL at er, 2015). Keyword analysis was conducted
to explore the thematic focus areas within the field. This involved the use of natural language processing
(NLP) techniques to extract and analyze keywords from titles, abstracts, andmothded keywords
(Donthu et al., 2021). Additionally, the geaghical distribution of research outputs was analyzed to
identify leading countries and regions contributing to FinTech research. This analysis was based on author
affiliations and institutional data, providing insights into the global landscape of Findsedrch (Aria
andCuccurullo, 2017).

To forecast future trends in FinTech research, predictive models such as Linear Regression (LR)
and Support Vector Regression (SVR) were employed. These models were trained using historical data
from the past five years, including publication counts, icitatounts, and keyword frequencies. The
training process involved splitting the data into training and testing sets, withvatmkgion techniques
used to evaluate model performance and prevent overfitting (Hastie, Tibshirdiriedman, 2009;
Jamest al., 2021). The predictive models were then used to generate forecasts for future publication and

citation trends, providing valuable insights into the potential trajectory of FinTech research.

The Python programming language was chosen for this study due to its extensive libraries and tools
for data analysis and machine learning. Key libraries used in the analysis included Pandas for data
manipulation, NumPy for numerical computations, Matgiotind Seaborn for data visualization, and
Scikit-learn for implementing predictive models (McKinney, 2010; Pedregosa et al., 2011). The use of
these tools enabled efficient data processing, analysis, and visualization, ensuring the accuracy and

reliability of the results.

To ensure the robustness of the findings, several validation steps were implemented. First, the data
extraction process was validated by crosscking a sample of records against the original databases to
ensure accuracy. Second, the predictive models exaluated using metrics such as mean squared error

(MSE) and Rsquared to assess their performance. Third, the results of the bibliometric analysis were
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compared with existing literature to ensure consistency and reliability (Zogica t e r

al., 2021).

3. RESULTS AND DISCUSSON

The findings of this bibliometric analysis provide a comprehensive understanding of the evolution

2015;

Do n

and current state of FinTech research. The exponential growth in publications and citations over the past

decade underscores the increasing academic andcplacterest in FinTech. This growth is driven by

the transformative potential of FinTech in reshaping financial services, enhancing efficiency, and

addressing regulatory challenges (Arner, Barbexg] Buckley, 2016). Below, we discuss the key

findingsin detail, supported by quantitative data and visual representations.

3.1. Annual Publication and Citation Trends

In 2014, there were 1,858 publications in the FinTech field. Over the years, the number of

publications has grown significantly, reaching a total of 43,510. As illustrated in Figure 1, the annual

publication count demonstrates a steady upward trajectdlggcting the increasing academic interest and

research activity in FinTech. This growth is driven by the rapid adoption of digital financial services, the
emergence of blockchain technology, and the increasing regulatory focus on FinTech innovations

(Gomler, Koch,and Siering, 2017). The rise in publications highlights the transformative potential of

FinTech and its growing relevance in global financial systems (Schueffel, 2016). The consistent increase

in research output underscores the dynamic nature of the fieldtsanchportance in addressing

contemporary financial challenges.

Figure 1. Annual Publication Count and Annual Citation Trend

Publication Count

8000 1

6000 4

4000 4

2000 4

Annual Publication Count

Total Publications: 43510

4113

3253

2582
2297
1858 1982

6490

4568

7338

9029

2016 2018 2020
Vaar

71

2022

2024



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

Citations Over Years
100000 98867 —e— Total Citations

90000

80000

70000

60000

50000

Total Citation Count

40000

30000

20000

2016 2018 2020 2022 2024
Year

3.2. Thematic Distribution of Research

Figure 2. Most Frequently Used Terms
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The most frequently used keywords in FinTech research include "blockchain" (1,763 times),
"fintech" (1,382 times), and "innovation" (938 times). Figure 2 presents a visualization of the most
frequently used keywords in FinTech research. The promineneentd such as "blockchain," "fintech,"
and "innovation" reflects the key thematic areas of focus within the field. Blockchain technology, in
particular, has emerged as a dominant theme, driven by its disruptive potential in areas such as
decentralized finaze (DeFi), smart contracts, and cryptocurrency (Tapsowt{Tapscott, 2016). The
focus on fintech highlights the shift towards cashless economies and the increasing adoption of mobile
and online banking solutions, particularly in emerging markets (Huang, 2018). Additionally, terms like
"artificial intelligence" (4 times) and "machine learning" (696 times) indicate the growing integration
of advanced technologies in financial services. The presence of "sustainability" (692 times) and
"renewable energy" @7 times) suggests an increasing emphasis on environmental and social
considerations in FinTech research. These thematic areas collectively reflect the multifaceted nature of

FinTech research and its implications for both academia and industry.
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3.3. Geographical Distribution of Research

Figure 3. Most Published Countries Map
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China leads with 4,854 publications, closely followed by the United States with 4,793 publications.
The United Kingdom ranks third with 511 publications. Figure 3 illustrates the geographical distribution
of FinTech research, highlighting the dominanc&hina, the United States, and the United Kingdom.
These regions are not only leading in terms of publication output but also serve as hubs for FinTech
innovation and investment (Huang, 2018). The United States, with its strong ecosystem of technology
compami es and venture capital, has been at the for e
digital payment systems, such as Alipay and WeChat Pay, has also contributed to its significant research
output. The United Kingdom, particularly London, hestablished itself as a global FinTech hub,
supported by favorable regulatory policies and a vibrant -gparecosystem. The geographical
concentration of FinTech research in these regions underscores their pivotal role in shaping the global
FinTech landsape. Other countries, such as Turkey (463 publications), India (328 publications), and
Australia (271 publications), also contribute to the growing body of FinTech research, albeit to a lesser

extent.
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3.4. Citation Trends and Predictions

Figure 4. Annual Citation Trend and Future Predictions
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The total citation count reached 42266 in 2024. Predictions based on Linear Regression (LR),
Support Vector Regression (SVR), Random Forest (RF), and Decision Tree (DT) models indicate a
decline in citation counts in the coming years. Figure 4 presentnthel citation trends and future
predictions for FinTech research. While a significant increase in citations was observed from 2015 to
2022, peaking at 98867 in 2020, a downward trend is evident from 2022 onwards. This decline may reflect
a stabilizatiorin the field of FinTech research or a shift in academic focus. Despite this, FinTech remains
a critical area of study, addressing contemporary financial challenges such as financial inclusion,
cybersecurity, and regulatory compliance. The predictive madeld in this study highlight the evolving
nature of citation trends, suggesting that while the field continues to be impactful, the rate of growth in

citations may be slowing.

3.5. Publication Predictions

Figure 5. Future Year Publication Prediction
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In 2024, the number of publications reached 9029. However, according to the Linear Regression
(LR) and Support Vector Regression (SVR) models, a decline in the number of publications is anticipated
in the coming years. Figure 5 presents the publicationtqgaedictions using these models, indicating a
downward trend after 2024. This potential decrease could be attributed to various factors, such as market
saturation in FinTech research, shifting academic interests, or the maturation of key technologies lik
artificial intelligence (Al), machine learning (ML), and the Internet of Things (loT) within the financial
sector. Additionally, the evolving regulatory landscape and the stabilization of decentralized finance
(DeFi) ecosystems might contribute to a slown in new research outputs. While the exact reasons for
this trend require further analysis, the models suggest a notable shift in the trajectory of -Fétatedh

publications.

3.6. Top Journals by Publication Count

Figure 6. Top Journals by Publication Count
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The journal "Sustainability" leads with 926 publications. Other prominent journals include "IEEE
Access" and "Journal of Cleaner Production.” Figure 6 highlights the top journals publishing FinTech
research. Sustainability is the leading journal, reflgciia significant contribution to the field. These
journals serve as key platforms for disseminating FinTech research and fostering academic discourse
(Frizzo-Barker et al., 2020). The prominence of journals such as "IEEE Access" and "Journal of Cleaner
Production” further underscores the interdisciplinary nature of FinTech research, which spans fields such

as computer science, economics, and environmental studies.

4. LIMITATIONS AND FUTURE RESEARCH

While this study offers a comprehensive overview of FinTech research, it is not without limitations.
These limitations also present opportunities for future research. First, the analysis was limited to data

extracted from specific academic databases sadWeb of Science, Scopus, and TRDizin. This may
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exclude relevant studies published in other databases or languages, potentially introducing a selection bias
(Aria andCuccurullo, 2017). Second, grey literature, such as industry reports, white papers, and policy
documents, was excluded from the analysis. These sources often provide practical insights into FinTech
innovations and regulatory developments, which could ¢emgnt academic research (Zetzsche et al.,
2018). Third, the study focuses on the past decade (2028), which may not capture earlier
developments in FinTech. Future studies could extend the temporal scope to provide a more
comprehensive historical perspective (Thakor, 2020).

Despite these limitations, this study opens several avenues for future research. One promising
direction is the inclusion of grey literature to provide a more holistic view of the FinTech ecosystem. This
would enable a better understanding of the interptyveen academic research and industry practices
(Zetzsche et al., 2018). Another area that warrants further exploration is the role-opstartdriving
FinTech innovation. Studies could examine how sipg influence research trends and contributibé
commercialization of FinTech solutions (Philippon, 2020). Additionally, the impact of regulatory changes
on FinTech research and innovation is another promising area for future research. For example, the role
of regulatory sandboxes in fostering ination could be explored in greater depth (Zetzsche et al., 2018).
Finally, the integration of emerging technologies such as Al, ML, and loT into FinTech presents numerous
research opportunities. Future studies could investigate how these technolog@sfoeming financial
services and addressing challenges such as fraud detection, risk management, and customer experience
(BrynjolfssonandMcAfee, 2017; Goodell et al., 2021).

5. CONCLUSION

This bibliometric analysis provides a detailed and systematic overview of FinTech research over
the past decade, highlighting key trends, influential works, and future directions. The findings underscore
the importance of FinTech as a field of study aaghdtential to transform the global financial landscape.

By leveraging data mining techniques and predictive modeling, this study offers valuable insights for

academics, policymakers, and practitioners, guiding future research and innovation in FinTech.

The analysis reveals several critical insights into the evolution of FinTech research. First, the
number of publications and citations in FinTech has grown significantly since 2016, reflecting the
increasing academic and practical interest in this fields Growth is driven by the transformative
potential of FinTech in reshaping financial services, enhancing efficiency, and addressing regulatory
challenges (Arner, BarberandBuckley, 2016; Thakor, 2020). Second, FinTech research is concentrated
in area such as blockchain technologies, digital banking, and regulatory frameworks. Blockchain, in
particular, has emerged as a dominant theme, reflecting its disruptive potential in decentralized finance
(DeFi) and smart contracts (Tapscattd Tapscott, 2016; Congnd He, 2019). The focus on digital
banking highlights the shift towards cashless economies, while regulatory issues emphasize the need for

robust frameworks to address risks such as cybersecurity and data privacy (Zetzsche, Buckleyndrner,
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Barberis, 2018; Philippon, 2020). Third, the United States, China, and the United Kingdom are the leading
contributors to FinTech research, reflecting their pivotal roles as global FinTech hubs. These regions are
home to some of the world's leading finadnstitutions, technology companies, and stfd, which
drive both innovation and academic research in this field (Huang, 2018; Philippon, 2020). Finally, the
predictive models used in this study, including Linear Regression (LR) and Support VecessRey
(SVR), indicate a continued upward trend in both publications and citations. This suggests that FinTech
will remain a dynamic and rapidly evolving field in the coming years, with emerging technologies such
as artificial intelligence (Al), machinearning (ML), and the Internet of Things (IoT) playing a key role
in shaping future research directions (BrynjolfsaodMcAfee, 2017; Goodell et al., 2021).

The findings of this study have several implications for different stakeholders. For academics, the
insights from this study can help identify emerging trends and gaps in FinTech research. For example, the
growing focus on blockchain and regulatory isspessents opportunities for further exploration,
particularly in areas such as decentralized finance (DeFi) and regulatory sandboxes. For policymakers,
the findings can guide the design of regulatory frameworks that foster innovation while addressing risks
such as cybersecurity, data privacy, and financial stability. The geographical distribution of research also
highlights the need for international collaboration in developing global standards for FinTech regulation.
For industry practitioners, includingnfincial institutions and stamps, the insights from this study can
help identify emerging technologies and trends that are shaping the FinTech landscape. For example, the
integration of Al and ML into financial services presents opportunities for impgafficiency, reducing

costs, and enhancing customer experience.

This study contributes to the field of FinTech research in several ways. First, by analyzing a large
dataset of publications and citations, it provides a comprehensive overview of the evolution and current
state of FinTech research. The use of data miteécgniques and predictive modeling adds a novel
dimension to the analysis, enabling the identification of future trends and directions. Second, the thematic
and geographical analysis highlights the key areas of focus in FinTech research, providing valuable
insights for academics and practitioners. The identification of emerging trends, such as blockchain and
Al, also contributes to the ongoing discourse on the future of FinTech. Third, the findings of this study
have practical implications for industry ptéioners and policymakers, guiding the development of
innovative solutions and regulatory frameworks that address the challenges and opportunities presented
by FinTech.

While this study provides valuable insights into FinTech research, it also highlights several areas
for future exploration. Future research could incorporate grey literature, such as industry reports and
policy documents, to provide a more holistic viewtloé FinTech ecosystem. The role of stgrs in
driving FinTech innovation is another area that warrants further exploration. Studies could examine how
startups influence research trends and contribute to the commercialization of FinTech solutions.

Additionally, the impact of regulatory changes on FinTech research and innovation is a promising area
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for future research. For example, the role of regulatory sandboxes in fostering innovation could be
explored in greater depth (Zetzsche et al., 2018). Finally, the integration of emerging technologies such
as Al, ML, and IoT into FinTech presents numergasearch opportunities. Future studies could
investigate how these technologies are transforming financial services and addressing challenges such as

fraud detection, risk management, and customer experience.

In conclusion, this bibliometric analysis underscores the dynamic and rapidly evolving nature of
FinTech research. The findings highlight the growing academic and practical interest in FinTech, driven
by its transformative potential and its implicationstfee global financial landscape. By leveraging data
mining techniques and predictive modeling, this study provides valuable insights for academics,
policymakers, and practitioners, guiding future research and innovation in FinTech. As the field continues
to evolve, it is essential for stakeholders to collaborate and address the challenges and opportunities

presented by FinTech, ensuring its sustainable and inclusive growth.
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DO GOVERNMENT EXPENDI TURES MATTER FOR UNEMPLOYME
REGIONAL EXAMINATION FROM A GENDER PERSPECTIVE

Nazmi ye TEKDEMKR
Pelin VAROL "KYKDOJ A

Eda YEkKKL
ABSTRACT

In T¢rkiye, the issue of unemployment has | oncg
agendas. In this regard, a substantial body of academic literature has sought to uncover the underlying
determinants of unemployment. From a fiscal standppinrt|ic expenditures commonly regarded as
an indicator for the size of governméritave been extensively analyzed in relation to the impact on
unemployment dynamics. The existing literature predominantly adopts two contrasting theoretical
perspectives. Thear$t posits that increases in public spending may generate a crovedingffect,
thereby exacerbating unemployment. In contrast, the second strand contends that public expenditures can
serve as a mitigating factor, contributing to a reduction in unemptoyrevels. Within this framework,
the aim of our paper is to examine the unemployment rate and government expenditure relationship at
provincial level over the period 200022 f or 26 NUTS regions of Tg¢r ki
original contributins to the regarding literature. Firstly, we embed a gender perspective to our
framework by considering female and male unemployment rates separately. Another original value of our
study is that we use economic classification of government expenditunménaiecurrent, transfer and
investment expenditures. Finally, as an original methodological approach, we apply fixed effect quantile
regression procedure which enables to estimate the conditional mean and other quantiles of the dependent
variable, that ishe unemployment rate. The findings of our empirical analysis are striking, which provide
evidence based on quantile approach indicating a gender disparity in favour of male employment. All

categorized types of government spending sharpen the women oyraemt problem for all quantiles.
Keywords:Unemployment, Government Size, Quantile Regression.

JEL Codes:H50, JO8, C33.

1. INTRODUCTION

The increase in the share of the government in the economy is generally considered together with
the increase in public expenditures, and the effects of this situation on production, productivity and

employment are analysed from different perspectiveganliterature. In this context, many empirical
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studies analysing the negative relationship between the government size and economic growth have
revealed that increasing public expenditures have a suppressive effect on economic growth. Abrams
(1999) argues that the unemployment factor lies at the fabtsoeffect. In this study, it is argued that
public expenditures lead to imbalances in the labour market by shrinking private sector activities and
increase unemployment rates through high tax rates, generous unemployment insurance practices and
strict regulations. Accordingly, it is argued that the government size has a negative impact on economic
growth not directly but indirectly through unemployment. Similarly, Scully (1989) argues that the increase
in public expenditures reduces technical efficienehich leads to a shift away from the production
possibilities curve and triggers unemployment. In this context, the resulting loss of efficiency is realised
as a result of subptimal allocation of resources and limits the potential for economic gréviahgo et
al., 2018).

Abrams (1999: 39896) argues that an increase in public expenditures may lead not only to a
decrease in total factor productivity but also to a decline in technical progress and innovative activities by
excluding interest rate sensitive private sectoregtiments. According to Abrams, even if public
expenditures are directed to grovgttomoting areas, the expansion of the public sector narrows the scope
of the private sector, and this may lead to negative consequences in labour markets in the lonigimun. Wit
the framework of this relationship, which is ref

presents various mechanisms through which this negative effect may occur.

Firstly, the expansion of the public sector is often accompanied by higher tax rates, which may
contribute to higher unemployment rates by causing individuals to prefer leisure over work and
prolonging the job search process. Secondly, adscgke publicsector allows for easier financing of
social security schemes such as public health services and unemployment benefits. However, this situation
reduces the cost of unemployment for the individual and thus weakens the motivation to look for a job.
Thirdly, economies with a large public sector tend to have more rigid regulations on the labour market,
which may adversely affect job creation processes. Finally, the increase in public expenditures and
investments leads to a redistribution of economic resolrgesxcluding private sector investments,
which may lead to a contraction in the employment capacity of the private sector and may have an

increasing effect on unemployment.

Most of the studies analysing the relationship between public expenditures and unemployment in
the literature are based on Abrams' (1999) study, which argues that there is a positive relationship between
these two variables and supports the related hypistheith empirical findings (Christopoulos and
Tsionas, 2002; Christopoulos et al, 2005; Feldmann, 2006; Feldmann, 2009; Feldmann, 2010; Wang and
Abr ams, 2011; Mahdavi and Al ani s, 201 3; Di ng, 201
Afonso etal., 2018; Ertekin, 2020).
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In general, the literature is dominated by classical views that argue that the government size may
increase unemployment, but there are also Keynesian approaches that public expenditures do not
necessarily create an exclusion effect and may even thetlyeSoaport economic growth. In this
framework, some studies have found that the government size has a negative effect on unemployment,
that is, it has a decreasing effect on unemployment (Aslan and Kula, 2010; Kanca and Bayrak, 2015;
Obayori, 2016; TopakR017; Holden and Sparrman, 2018; Saraireh, 2020).

In this framework, the analyses conducted for 26 NUTS regions of Turkey for the period 2010
2022 aim to examine whether the gender factor is determinant in the effect of public expenditures on
unemployment. In this respect, the study is expected to cotgrib the existing literature in several
aspects. First of all, it is observed that in most of the existing studies in the literature, researchers generally
evaluate the relationship between public expenditures and unemployment through the general
unemplyment rate and analyse it without taking gender discrimination into account. However, it is stated
that the dynamics affecting the unemployment rates of men and women may differ and these differences
should be taken into account in order to increase tleetefeness of public policies to be developed
especially against economic fluctuations (Altuzai
hand, in addition to the gender perspective, the economic categorisation of public expenditures in this
study also constitutes an important difference. In this way, it was possible to obtain more detailed findings
by evaluating the effects of different types of public expenditures on unemployment separately. Moreover,
the Method of Moments Quantile RegressiMMQR) method used in the study makes a unique

methodological contribution and increases the scientific value of the study.

The rest of the study is structured as follows: In line with the theoretical framework presented in
the introduction, the related literature is comprehensively reviewed. Following this, the empirical analysis
section first introduces the data set usedhie $tudy, followed by a detailed presentation of the
methodological approach followed and the findings obtained. Finally, the study is concluded with the

conclusion section, which provides a general evaluation of the results obtained.

2. REVIEW OF RELEVANT LITERATURE

The relationship between unemployment and the government size is mostly analysed within the
framework of the Abrams Curve in the literature. Abrams' (1999) study aims to empirically analyse the
relationship between the size of the government and the uogmgoht rate. In this context, it is analysed
whether there is a statistically significant relationship between the share of government expenditures in
gross domestic product (GDP) and reported unemployment rates. The sample of the study was initially
resticted to G7 countries covering the period 19893 but later expanded to include countries with a
population of over 5 million and a GDP per capita of over $15,000. Methods such as rank correlation,
ordinary least squares (OLS) and weighted least squege=ssion are used in the analysis. The findings

reveal that there is a strong and positive relationship between the size of the government and the
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unemployment rate in the sample of G7 countries, while this relationship weakens as the sample expands;
however, the significance is restored with the inclusion of some control variables in the model. In
conclusion, Abrams' study provides empirical evideihat increases in the government size may increase
unemployment rates and indirectly have negative effects on economic growth.

Christopoulos and Tsionas (2002) and Christopoulos et al. (2005), based on Abrams' (1999) study,
examined the relationship between public sector size and unemployment rate in ten developed economies
of the European Union. As a result of their empiricallyses, they found empirical evidence that an
increase in the government size increases unemployment rates, which supports Abrams' findings.
Accordingly, the authors conceptualised this posi
this concepialisation has been widely used in the literature.

Aslan and Kula (2010) analysed the relationship between public sector size and unemployment
within the framework of Abrams Curve by using unemployment data disaggregated by education level
for the Turkish economy. Johansen cointegration test and VB&¥ddGranger causality analyses were
applied in the study conducted with quarterly data for the period 2Q007:3. The findings do not
support the positive relationship suggested by Abrams (1999); on the contrary, they show that an increase
in the governmersize has a generally decreasing effect on unemployment rates. This result reveals that

the Abrams Curve hypothesis is not valid for the Turkish economy.

¢eli k and Erer (2021) applied the ARDL26anal ys
level regions of Turkey for the period 20@919. Their findings reveal that in the long run, public
expenditures have a decreasing effect on male and female ugeraptorates as well as the general
unemployment rate. On the other hand, in the short run, public expenditures cause an increase in both
male and female unemployment rates. This reveals that the Abrams Curve Hypothesis is valid for Turkey

in the short run.

In short, as stated by Abrams (1999), the government size does not necessarily increase the
unemployment rate. In other words, the direction and magnitude of this effect may vary depending on
how the state uses the public budget. For example, expenditurkedour force training and active
employment policies and passive expenditures such as unemployment insurance may have different
effects on unemployment. Moreover, factors such as cultural factors, level of unionisation and
institutional structure may fther complicate this relationship. Moreover, reported unemployment rates
may not always reflect the actual situation, as some public policies may cause unemployed individuals to
be classified outside the labour market. For these reasons, establishiregtaadd unidirectional
relationship between the government size and the unemployment rate may be misleading; this relationship

needs to be empirically tested.
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3. EMPIRICAL APPLICATION

3.1. Data

The main objective of this study is to analyse the effects of public expenditures on unemployment

for 26 NUTS regions in Turkey. In the analysis, public expenditures are categorised as current

expenditures, investment expenditures and transfer expendihdesch of them is evaluated separately.

In addition, gender perspective was also considered in the study; analyses were carried out for the male

population aged 25 and over and the female population aged 25 and over. In this framework, Table 1

below prwrides information on the sampling and data set used in the study.

Table 1 Sample and Dataset

Sample Data | Description of Data
TR10 Kstanbul
TR21 Tekirdafj, Edi rne, Kér k1l 4 Dependent Variable
TR22 Bal ékesir, tanakkal e
TR31 Kz mir Unemployment Rate f
TR32 Aydén, Deni zI i, Muj | a man_unemp  IMales Aged 25 and Over
TR33 Mani sa, Afyon, K¢tahya, Unemployment Rate f
TR41 Bur s a, Eskikehir, Bilec j| yomen_unemp Females Aged 25 and Ov
TR42 Kocaeli, Sakarya, D¢zce, Explanatory Variables
TR51 Ankara Logarithmic
TR52 Konya, Karaman In_curr Transformation of Total
TR61 Antalya, Isparta, Burdur Current Expenditures
TR62 Adana, Mersin Logarithmic
TR63 Hat ay, Kahramanmar ak, Ogdln_cap Transformation of Tota
TR71 Kérékkale, Aksaray, NiTJd Investment Expenditures
TR72 Kayseri, Sivas, Yozgat Logarithmic
TR81 Zongul dak, Karabg¢k, Bar tin_trans Transformation of Tota
TR82 Kastamonu, ¢ankeéreée, Si ng Transfer Expenditures
TR83 Samsun, Tokat , ¢orum, Af Control Variable
TR9O Trabzon, Or du, Giresun,
TRA1 Erzurum, Erzincan, Bayburt
TRA2 Ajr e, Kar s, ljder, Arda Logarithmic
TRB1 Mal atya, El azéj, Bing©°l, Transformation of Pe
TRB2 Van, Muk, Bitlis, Ha k k a nin_gdp Capita Gross Domesti
TRC1 Gaziantep, Adéyaman, Kil Product (in 2009 constar,
TRC2 kanl eur f a, Diyarbaker US dollars)
TRC3 Mar di n, Bat man, kernak,

Source: Prepared by the authors.

When Table 1 is analysed, it is seen in the first column that 81 provinces in Turkey are grouped

according to the NUT26 regional level, which is the statistical classification of the Turkish Statistical

Institute (TURKSTAT). The dependent variables & Hiudy are male and female unemployment rates

of the population aged 25 and over. These unemployment data are obtained from official statistics

published by the Turkish Statistical Institute (TURKSTAT). Explanatory variables are based on the

6Cent rradn meGmotv eBudget

Stati

stics

by

Provi

ncesbo

dat ¢

under the Ministry of Treasury and Finance. Total public expenditures are classified under three main

categories: current expenditures, investment expenditures ansfetr@xpenditures. In addition, gross
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domestic product (GDP) per capita calculated in 2009 prices and in US dollars is used as a control variable
in the analyses.

Table 2 below presents the descriptive statistics for the variables used in the study.

Table 2 Descriptive Statistic

Variable Obs Mean Std. Dev. Min Max
man_unemp 338 8.145 4.116 2.3 254
woman_unemp 338 9.886 5.169 0.6 36.3
In_curr 338 10378164 11142929 1187857 98332327
In_cap 338 2303783.2 4588331.8 113521 60623677
In_trans 338 1028571 3502698 77080 52995718
In_gdp 338 8838.515 3468.738 3429 20883

Source: Prepared by the authors.

3.2. Metodology

In this study, which aims to examine the impact of public expenditures on unemployment from a
gender perspective, the Method of Moments Quantile Regression (MMQR) is used to present the
empirical findings. The main reason for choosing this method isthalistribution of the unemployment
level may have heterogeneous effects on different segments of the society; such effects may be ignored
by traditional regression approaches that are based only on the average. In this framework, six different
models havebeen designed in order to evaluate the direction and degree of the effect of public
expenditures on unemployment more comprehensively. Models 1, 2 and 3 examine the effect of current
expenditures, investment expenditures and transfer expenditures orethglayment level of the male
population aged 25 and above, respectively. Models 4, 5 and 6 examine the effect of current expenditures,

investment expenditures and transfer expenditures on the unemployment level of the female population
aged 25 and aboveespectively.

The fundamental panel data format of the models in this study is articulated as follows:

13

i AT Ai pr 11AOO0Q 1 IcCADP O 0
i AIGT Ai by 1 1TAAD[TIT1ICAD O C
i AIGT ATl br 1 100AT PlIIcADP O o
x1 1 AT ATl by 1 11TA00Q 1 IcAD O T
x1IT AloT Ai by 1 1TAAPr1ICADP O v
x I AIOT Ai by 1 100AT PIJcCAD O [0

In the models presented above, i and t represent the panel data dimensions, while man_unemp and

women_unemp denote t he depgepessmstthe in@rceptaebr, while uT h e
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denot es t hiendieatesthe size tanel dinection bf the effect of the explanatory variables, current
expenditures, recurrent expenditures andgsransfe
the coefficient that indicates the size and direction of the effect of the control variable on the dependent

variable.

In this study, the MMQR (Method of Moments Quantile Regression) method is used to model and
analyse different aspects of the individual effects of the models presented in simplified form in Equations
1, 2,3, 4,5, and 6 on the conditional distributione MIMQR method developed by Machado and Silva
(2019) presents an innovative approach that combines estimates of location and scale functions for the
estimation of conditional quantiles. This method stands out with its ability to utilise techniques used in
the estimation of conditional means. Quantile regression expresses the relationship between the dependent

variable ¥ and the explanatory variablesfdr a given quantile_as follows:

1 98 8r 5ih %l 558 =« (1)

The model estimating conditional quantiles can first be expressed in general form as follows:
9 1 8r Ay :r 5 2)

Her e, U, b,U0,2 are unknown parameters. X i s the
k-element vector containing the known and differentiable transformations of the components of X. In the

light of this information, the conditional quantilepresentation of the model can be written as follows:
1 8 1 1 N\ 8r :r} (3)

I n the equation, (U_i+0_ilLqg(a)) represents th
di spersion effect at a. Thi s -indariantpndividsdl anaracteriticse ct ¢ a

without an overall location shift.

As a result, the quantile regression analysis, which is considered in this methodological framework,
analyses the relationship between the dependent variable, the unemployment rate, and public expenditures
in different quantiles of the distribution, andreals the inhomogeneous effects of this relationship in
more detail. This method increases the robustness of the model, especially in cases where there are
extreme values in the data set or skewness in the distribution; thus, it provides a more flekible an
comprehensive analysis opportunity to understand how the effect of public expenditures on
unemployment varies in different segments of the society. In this respect, the quantile regression method
provides an important methodological framework that canribmte to policymakers to develop target

specific and effective employment policies.
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3.3. Findings

Firstly, whether the data conform to normal distribution is evaluated by means of the Skigpiro
W test as shown in Table 3. This test is considered as one of the most powerful statistical methods that
measure the degree of deviation of data from nodigttibution. The null hypothesis of the Shapiro
Wilk W test assumes that the relevant series are normally distributed. In this framework, Table 3 shows
that the series used in the analysis do not meet the assumption of normal distribution.

Table 3. Shapiro-Wilk W Test Results

Variable Obs W V z Prob>z
man_unemp 338 0.853 34.900 8.387 0.000
woman_unemp 338 0.921 18.680 6.911 0.000
In_curr 338 0.652 82.544 10.419 0.000
In_ cap 338 0.388 145.007 11.749 0.000
In_trans 338 0.196 190.405 12.392 0.000
In_gdp 338 0.935 15.493 6.469 0.000

Source: Prepared by the authors.
In addition to the Shapir@Vilk test, the skewness and kurtosis statistics presented in Table 4 were

also analysed to assess the conformity of the data set to a normal distribution. These two criteria are among

the basic statistical indicators that aregfrently used to determine whether the distribution is symmetric

or not and how close the data are to the normal distribution by determining the density of the peaks.

Table 4. Skewness and Kurtosis Tests for Normality

Variable Obs | Pr(skewness) | Pr(kurtosis) Adj chi2(2) Prob>chi2
man_unemp 338 0.000 0.000 91.010 0.000
woman_unemp 338 0.000 0.000 74.310 0.000
In_curr 338 0.000 0.000 222.260 0.000
In_ cap 338 0.000 0.000 361.010 0.000
In_trans 338 0.000 0.000 447.260 0.000
In_gdp 338 0.000 0.064 33.030 0.000

Source: Prepared by the authors.
The values obtained confirmed that the data showed a systematic deviation from the normal

distribution. This situation supports that the distributional characteristics should be examined in more

detail and that analyses at the quantile level are apprepiniat appropriate for the purpose of the study.

Table 5 Pesaran CrossSectional Dependence Test

Variable CD-test p-value

man_unemp 33.743 0.000
woman_unemp 22.083 0.000
In_curr 64.942 0.000
In_ cap 62.618 0.000
In_trans 62.451 0.000
In_gdp 58.047 0.000

Source: Prepared by the authors.
Since the time dimension of the panel dseh used in this study is shorter than the number of

horizontal crossections, Pesaran (2004) CD test was applied to detect possible horizontséctosesl
t he The

rejected at

Tab
1% s

findi npostali n
t he

dependence among series.

crosssecti onal dependenced is
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Accordingly, it is concluded that there is a significant level of horizontal @&stion dependence among

the variables.

Table 6. Panel Unit Root Test Accounting for CrossSectional Dependence

Variable

man_unemp
woman_unemp
In_curr

In_cap
In_trans

In_gdp

Source: Prepared by the authors.

t-bar

-2.398
-2.038
-2.364
-2.141
-2.296
-2.417

Level
p-value
0.001
0.070
0.001
0.025
0.004
0.001

Considering the presence of cregstional dependence, the stationarity of the series is examined

using the Crossectionally Augmented Dickelyuller (CADF) test developed by Pesaran. The results

presented in Table 6 indicate that all variables are statiaat their level forms.

Table 7 below presents the results of the panel quantile analysis, which independently assesses the

impact of each unemployment category and provides a more comprehensive assessment of the impact of

public expenditure on the unemployment rate of the mapeilation.

TablRarwel Quantile Analysis Results (M
Model Model Model
1 2 3
Dependent variablenan_unemp
0.25 quantile
In_curr -0.051 -- --
(-0.19)
In_cap -- -0.448** --
(-1.96)
In_trans -- -- -0.460*
(-1.84)
In_gdp -8.569*+* -9.460%*** -9.734 %+
(-5.69) (-6.57) (-6.66)
0.50 quantile
In_curr -0.212 -- --
(-1.05)
In_ cap -- -0.600** --
(-3.32)
In_trans -- -- -0.586***
(-3.14)
In_gdp -9.673**+* -10.387*** -10.715***
(-8.82) (-9.14) (-9.80)
0.75 quantile
In_curr -0.365 -- --
(-1.40)
In_cap -- -0.746*** --
(-2.89)
In_trans -- -- -0.702***
(-2.78)
In_gdp -10.723*** -11.281*** -11.613**
(-7.57) (-6.94) (-7.87)

Notes:*** ** and * indicate statistical significance at the 1%, 5%, and %10 level, respectively. Z statistics are given imegarent
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Table 7 presents the estimation results for Models 1, 2, and 3, which examine the effects of current
expenditures, investment expenditures, and transfer expenditures, respectively, on the unemployment rate
of the male population. The table reports theifigd from the panel quantile regression analysis, in which
the sample is divided into three quantiles. The 0.25 quantile corresponds to observations with the lowest
male unemployment rates, the 0.50 quantile represents median unemployment levels, aifl the O
guantile reflects the highest unemployment rates within the male population.

An examination of Model 1 reveals that current expenditures exert a negative effect across all
guantiles; however, this effect is statistically insignificant. In contrast, for investment expenditures and
transfer expenditures (Models 2 and 3), the negatipact on male unemployment is not only present in
all quantiles but also statistically significant. Furthermore, the magnitude of the coefficients increases as
the level of unemployment rises, suggesting that the effect of public expenditures becomes mor
pronounced in higher quantiles. These findings imply that, contrary to the assertions of Abrams (1999),
increases in public spending are associated with reductions in male unemployment. Additionally, across
all quantiles in Models 1, 2, and 3, per cajiiteome exhibits a statistically significant and negative
relationship with male unemployment, indicating that rising income levels contribute to lower

unemployment rates among the male population.

Table 8 Panel Quantile Analysis Results (Female)

Model Model Model
4 5 6
Dependenvariable :women_unemp
0.25 gquantile
In_curr 1.541%+* -- --
(3.55)
In_ cap -- 1.143*** --
(3.29)
In_trans -- -- 1.099***
(2.92)
In_gdp -5.628*** -7.907*** -7.387**
(-2.65) (-3.83) (-3.63)
0.50 quantile
In_curr 1.426*** -- --
(4.24)
In_ cap -- 0.891*** --
(3.37)
In_trans -- -- 0.901***
(3.04)
In_gdp -6.766*** -9.388*** -8.836***
(-4.10) (-5.97) (-5.47)
0.75 quantile
In_curr 1.321%** -- --
(2.87)
In_ cap -- 0.661** --
(1.85)
In_trans -- -- 0.702*
(1.71)
In_gdp -7.795%* -10.745%+* -10.299%**
(-3.46) (-5.06) (-4.62)
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Notes:*** ** and * indicate statistical significance at the 1%, 5%, and %10 level, respectively. Z statistics are given imegasent

Table 8 presents the results of Models 4, 5, and 6, which respectively examine the effects of current
expenditures, investment expenditures, and transfer expenditures on the unemployment rate of the female
population. The table, based on panel quantilees=gon analysis, divides the sample into three quantiles:
the 0.25 quantile represents the lowest levels of female unemployment, the 0.50 quantile corresponds to
moderate levels, and the 0.75 quantile captures the highest unemployment rates amongléhe fema
population. An analysis of the findings reveals that increases in public expenditures significantly raise
female unempl oyment across all model s and quanti
which posits that an expansion in public giag may contribute to higher unemployment among women.
Furthermore, in all quantiles of Models 4, 5, and 6, increases in per capita income are found to have a

statistically significant and negative impact on female unemployment.

4. CONCLUSION

This study analyses the impact of public expenditures on unemployment in Turkey for the period
20102022, covering 26 NUTS regions, on the basis of gender segregation and expenditure type. The
Moments Quantile Regression (MMQR) method used in the empamedyses provides the opportunity
to evaluate the effects of public expenditures on male and female unemployment rates at the quantile
level. The findings reveal that public expenditures have a decreasing effect on male unemployment,
whereas current, ingement and transfer expenditures have a statistically significant and positive effect
on female unemployment in all quantiles. This situation shows that public expenditures have different
effects based on gender and points out that women's employmertt Bedwdndled more carefully and

in a more targetriented manner in the context of public policies.

The findings contradict the Abrams Curve Hypothesis developed by Abrams (1999) and widely
accepted in the literature in terms of male unemployment; on the other hand, they support this hypothesis
to a great extent in terms of female unemployment. In pdaticthe strong observation of the negative
impact of public expenditures on female labour force at all quantile levels reveals that not only the impact
of public expenditures on total employment, but also their impact on gbaded employment
inequalites should not be ignored. In this context, it is emphasised that more inclusive andriarget
policy approaches should be developed in the design process of public policies, considering not only the

total unemployment rate but also the differergfé¢cts on female and male employment.
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QUANTILE-ON-QUANTILE CONNECTEDNESS BETWEEN CLIMATE UNCERTA INTY
AND FINANCIAL RISK IN THE BANK ING SECTOR

Onur POLAT "

ABSTRACT

The quantileonrquantile (QQ) connectedenss between systemic risk and climate uncertainty in the
US banking industry is examined in this study. We investigate how climatedisided into physical
(natural disasters, global warming) and transitional (U.8imate policy, international summits)
categorie® affect financial stress at different quantiles using the Financial Risk Meter (FRM), which was
built using Lasso quantile regression for 128 banks divided into large, medium, and small segments. We
demongate robust, asymmetric spillover effects during tail events, especially during crises such as the
COVID-19 pandemic and the 2023 U.S. banking crisis, using Quamtil@uantile (QQ) connectedness
and causality tests. According to our findings, larger ksmerve as financial shock transmitters, and
climate risks have a substantial impact on systemic risk dynamics in a qukagé@adent and institution

specific way.

Keywords:Financial Risk Meter (FRM), Climate Risk, Quantile Connectedness, Systemic Risk, U.S.

Banking Sector.

JEL Codes:C22, G21, Q54.

1. INTRODUCTION

In recent years, financial stability has been scrutinized increasingly due to elatzésl risks.
Physical risks (e.g., natural disasters) and transition risks (e.g., policy shifts toward decarbonization) affect
the U.S. banking sector, affecting assaiuations and operational resilience. In spite of several studies
exploring the effects of climate risks on asset markets, few have considered the implications of such risks

on banks across various risk regimes.

Utilizing a novel Financial Risk Meter (FRM) applied to U.S. banks, this study aims to fill this gap
by analyzing the quantildependent connectivity between climate risks and systemic financial risks. Our
analysis takes into account both physical and transitsés tising climate indicators derived from media
based sentiment indices. Our approach captures the nonlineayatipireg nature of this relationship

using quantileon-quantile methods and nonparametric quantile causality testing.

"Bilecik keyh Edebali University, Faculty of Economics and
T ¢ r k i-yait. gnuriBolat@bilecik.edu.tr
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The relevance of thisiquiry hasgrownin recent yearsn part as a resutif the increase in extreme

weather occurrencelut alsoas a result of changinmggulatorystandardsCentralbanks andegulators
are placing increasing pressure on financial organizatmingludeclimateissues in theirisk
managemenmodels.Climate scenarios are now being included in stiestingactivitiesin the EU
andthe United Statefut empiricalinstruments for determininigow climate
uncertaintyspreadshrough financial systenere still bcking.By creatingquantile
sensitiveinstrumentghatshowthevaried consequence$ climate shocks, our research adds to this
policy debate.

Furthermore, the sectocsucialrole in credit intermediation and monetary transmissiakes
systemic risk in banking a major issigsruptions in the bankingector, particularly those caused
by climatechange, might have domimffectsthroughouthe economyWe attempt to
identify theconditions under which the financial system is most at risk by analyzing the
correlationsdbetween climate indicators and banking risk across quartiles providing datéor early

warning systems and forwatdoking prudential frameworks.

The main contribution of this study is twofoM/e first usea novel quantilen-quantile
connectedness framework to systematicatiglyzethe transmission of climate uncertainty to systemic
riskthroughout the risk distributioim the U.S. bankingndusty. Second, we differentiate
theimpactsacross bank sizes and types of climate risks, proviigiganular and polieyelevantinsight
intohow  climaterelated  disruptionspread  throughodinancial  systemsQur research
advancesheexpanding body of kmwledgeon climate finance and systemic rizk combining
nonparametric  quantile causality and directional spillover techniques. It provides

practicalmethodological and empirical insights fupervisinginancial stability.

2. LITERATURE REVIEW

In recent years, the interaction betwdieancial stabilityand climate riskdiasreceived more and
moreattention By illustrating how both physical and transition climate hazards can impact the solvency
and credit allocation of banks, early researck Bhttiston et al. (2017) and Roncoroni et al. (2021) laid
thegroundwork .Recent studiesuch aBoungou and Urom (20233upport the financial significance of
climate uncertainty by demonstratitigat climaterelatedheadlines have a substantial impacthe stock

returns of major global and G20 banks.

Curcio et al. (2023jlemonstratedhat physical climaténreatssuch billiondollar catastrophes,
increasesystemic vulnerability in U.S. bankBy creatingtextuatbased climate riskdicatorsthat
capture nuancechangesn physical and transition risks from medieaterial, Faccini edl. (2023) made
a significant contributiorNevertheless, theiis still little research ohow theseéhazardsnteract with

financial stresst variouanarket conditions.
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Thisliteratureis expandedby our research, which usas quantilebasedmethodology to
capturetheentiredistribution of systemic riskn contrast to earliemodels thatlependon conditional
means, weoncentrat®n nonlinearities and tailsk behavio, providinga moreresilientand policy
relevant frameworlkor analyzingthe effectsof climate uncertaintyn financialmarkets.
Our methodology incorporatescentimprovementsn systemic  connectedness  dnd-risk
modeling.The Financial Risk Meter (FRMjyyhichMihoci et al. (2020kreatedutilizesquantile
regressiorbased on Lasdo predicttime-varying cemovements in theatls of asset returngjving a
dynamicindicatorof systemic stress.

Thenonparametric causaliiyn-quantiles frameworklevelopedyy Jeong et al. (2012), on the other
hand,hasshown its usefulnesa identifying nonlinear and quantispecific
predictivelinks, particularlyin ~ financialscenariosvith ~ structural  break€Our  study,which
combined-RM with quantileon-quantile connectedness analysigkes a unique contributiaa both
the climate finance and systemic risk modeling literatitesvever, there have been few attempts to

integrate these tools to investigate tlkationship between climate finance and climate finance.

3. DATA SET

The datasetontains thelaily closing pricesf 128 publicly traded U.S. banke®m June
2006to June 2023Banks aralividedinto big (>$10 billion), medium ($2 billion t&10 billion), and
small (>$2 billion) categorielsased on their market capitaliwat. The ADS business conditions index,
interest rateghe VIX, and theS&P 500 Index are all examples of macroeconomic financial measures
that are used as control variables.@veployfour newsbasedclimaterelatedindicatorscreatedoy
Faccini et al. (203):ND: Natural DisastersGVWorldwideWarmingU.S. Climate Policy: USCPIS:
International SummitsThese indices preduced usingatent Dirichlet Allocatioronamassive
collectionof Reuters newitems.Theclimate riskindexeswvere downloaded from the thiors'repository
at https://sites.google.com/site/econrenatofaccini’/home/research, and all financial statistics came from

Refinitiv Datastream.
4 METHODOLOGICAL FRAMEWORK

4.1 Financial Risk Meter (FRM)

Following Mihoci et al. (2020), the FRM captures the average tail dependency across a network of
bank stock returns, using Lasso quantile regression. A sliding window of 500 days is used to generate
time-varying estimates of systemic risk. The FRM is eated for all banks as well as subgroups based
on size: large, medium, and small banks. The estimation process involves optimizing a penalized quantile
regression objective function and selecting appropriate shrinkage parameters via information cfiteria. Fu
technical details of the FRM computation, including the mathematical formulation and estimation steps,

are provided in Appendix A.
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4.2 Quantile Causalityin-Quantiles Test

To assess the predictive role of climate risk factors on the FRMs, we apply the Jeong et al. (2012)
nonparametric test for Granger causality in quantiles. This method identifies whether the entire
distribution of FRM outcomes can be forecasted by laggkees@f climate risk indices. It is particularly
suited to detecting nonlinear relationships and structural breaks. The test uses-basathelpproach to
estimate conditional quantiles and compute a normalized test statistic. The selection of ketinelfun
bandwidth parameters, and lag length is crucial for reliable inference. The implementation steps and

mathematical expressions are summarized in Appendix B.

4.3 Quantile-on-Quantile Connectedness

We further explore directional spillovers between climate risks and FRMs using quaantile
guantile (QQ) connectedness metrics. This approach estimates the interaction between different quantiles
of the climate variables and FRMs, providing a-fulfacemap of dependence across regimes. QQ
connectedness is particularly effective in identifying -taitail dependencies and capturing the
asymmetry of spillovers during market stress. The modeling involves estimating quantile VAR systems
across paired quales and computing generalized forecast error variance decompositions. Full
methodological elaboration, including the Q@R formulation and connectedness index construction,

is presented in Appendix C.
5.RESULTS AND INTERPRETATION

5.1. Dynamics of the FRM

Figure 1 illustrates the evolution of the Financial Risk Meter (FRM) across the full sample period
(2008 2023) for the overall banking system and subgroups categorized by market capitalization (large,

medium, and small banks).
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Figure 1. Financial Risk Meters (FRMs)
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As shownin Figure 1 the FRMs rise sharply duringnajor crises, such d@lse 2008 Global Financial
Crisis, the 20102012 European Debt Crisis, the COVIDepidemicin 2020, and the U.S.
bankingcrisisof 2023.Thesize of the bank affects thiening and intensityof these peaksSignfficantly,
thegreatesandmaostsynchronizedncreasesn systemic risloccur in big

banks supportingtheir functionasfacilitators offinancial contagion.

5.2 Causal Impact of Climate Risks

Thecausarelationshipsare shown in Figure i a quantileon-quantile surface formatzach 3D
panelillustrateshow the strength of causalithangescross combinations of quantilasd is associated
to a particular climate rishank group pairThe riskspillover ismostseverevhenthe FRM andtlimate
risk are inthe sameajuantile regimes (such agyh-to-high or lowto-low), as evidenced by the diagonal

dominance in many panels.
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Figure 2: Causality-1n-Quantiles Test Statistics Across Fms And Climate Risk I ndices
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The ISto FRM-Large and USCR FRM-Mediumplots show unusually higheaks alonghe
middleto upper quantilesndicatingthat these transition risks gparticularly significant in markets
experiencing moderate high stressOn the other handheND FRM-Small and GW FRNMsmall
panelsexhibit a wider range afurface elevatiothroughouthe quantile spectrunsuggestinghat small
banksare impactednore uniformlyby physical risksInterestingly certainplots,s uch as GW Y FR|
Al and US CPBmally shdwidkets of nonlinearity anepidelevationwhich
supportgheideaof nonlinear regimeswitching behaviorTheseimpactsare
lessnoticeableat theextreme quantiles (i.e., below 0.1 and above @hBich supports the iddaat
climate risk signalkave the greatest impact when themnixlerate systemic stress.

5.3.Quantileon-Quantile Connectedness Findings

Thequantileon-quantile (QQ) heatmaps in Figurell@stratehow shocks fronvariousquantiles
of climate risk variablespreado the matchingjuantiles of systemic riskhesefindings confirm strong
guantilespecific spillovers andmphasizehe asymmeic and nonlineanatureof the relationship

betweerclimateandfinancial risk.
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Figure 3. Quantile-on-Quantile  Heatmaps of Climate Risks vs. FRM
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Thediagonal dominancis a notable characteristic of the majority of panglich indicateghat a
shock in acertainquantile of a climate riskactor haghegreatest impact on tlteame quantile of the
FRM. Forinstance, a high (90th percentile) reatinn of climate policy uncertainty tendsreisethe
FRM atcomparabléigh guantiles, indicatinthatsevereclimate newsccurs in
tandemwith increasedystemic stres®articularly for large and mediusized banks, thegansition risk
indice® especiallyinternational Summits (IS) and U.S. Climate Policy (USLCBfand outue to
theirhigh andconsistentlydistributed connectedness scoles. the upper right quadrants,
theseheatmapslisplay deepeshading (indicatingtronger spillovers)vhich supports the ideaat these

transition riskshave the greatest impasiringtimesof high financial pressure.

Specifically, thdSi FRM_big and ISFRM_med panelshowconnectednessitings ove60% in
the 0.70.9 quantile range of both variabldés.contrastthe impact ophysicalhazards, notably natural
disastergND) andglobal warmingGW), ismorecomplex.ln accordance with the notion that
smallerregionally concentrated firms are more susceptible to localized climate sti@kspillove
surfaces are relatively muted fmajorbanksbutbecome more pronounced fmallerbankseven
though they do have an impact on all bank grotibs.scope of influence is anothmattern that emerges:
transition risks tend to have wider spillover batidg affectawider FRM quantile range (for example,
0.30.9), whereas physical risksnd to focusheir influence in fewer quantile$hisimpliesthat
policy discussions on the environment generatee systemic anldstinguncertainty, even if physical

occurrences have immediate, localized consequelégsre 4 provides dynamic insights into the
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evolving relationship between climate risks and systemic risk in the U.S. banking sector through rolling

window analyses of Directhand Reverselyelated quantile total connectedness indices (TCIs).

Figure 4. Quantile-on-Quantile Heatmaps of Climate Risks vs. FRM

Source:Aut hor 6s .calcul ations

The majority of panelare distinguished by diagonal dominance, wiidemonstratethat a shock
in aparticularquantile of a climate riskariablehas the greategifluenceon the same quantile of the
FRM. Forexample, a high (90th percentile) realizataf climate policy uncertainty tendsiticreasehe
FRM atsimilarhigh quantilessuggestinghat severe climate newsincideswith greatersystemic

stress.

Thetransition risk indices, notabipternational Summits (IS) and U.S. Climate Policy
(USCP),stand oufor their high and consistently distributed connectedness scores, particularly for
medium and largesized banksThese heatmaps' darker shading then upper right
guadrantsuggeststronger spilloversupportingthe notionthat these transition risks have the greatest
impactwhen there is significariinancialstressNotably, the I$FRM_big and I$FRM_med
panelsdisplay connectivityatings over 60%n the 0.7 0.9 quantilenterval forboth variables.

However, theeffectsof physicalrisks,particularlynatural disasters (ND) and global warming
(GW), aremoredifficult to understandConsistentvith theideathat smallergeographically focused
companiesare moreat risk from locaklimate shocks, thepillover surfacebave a greater impact on
smallerbanks butire comparatively subdudar biggerbanks, eveiif they do have an impact on all bank

groups.
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Another trendhat emergess the extent of impacphysical risks often concentrate their effects in
fewer quantiles, whiléransition risks tend to have wider spillover bands that affiecgaerFRM quantile
range (e.g., 0i®.9).Even if physical evest have immediate and local effects, this sugdhsts
policy debate®n the environmergroduce longefasting andnore systemic uncertainty.

6. CONCLUSION

Utilizing a novel quantilen-quantile connectedness framework and nonparametric causality
techniques, thistudy hasnethodically examinethe nonlinear,quantiledependentorrelationsetween
climate uncertainty and systemic financial risk in the U.S. bankihgstry. Bycreatingthe Financial
Risk Meter (FRM) for 128 banksroken dowrby market capitalization angsingfour differentclimate
risk indicators, we havdiscovered noteworthy, timearying

predictivecorrelationsacrosdifferentquantile regimes.

Our study demonstratabatsystemic risk dynamics are considerably and continuously impacted
by transition risks, particularlthose associated withternational summits and U.S. climate policy,
especially for mediumand largesized banksOn the othehand, physical climate risks such as global
warmingand natural catastrophes have higtredictivevalue,
especiallyfor smallerbanks Additionally, the study emphasiztisat theeffectof climatehazardss
more pronounced at moderate quantiledicatng increasedulnerability duringtimesof moderate

financialhardship as opposed ¢atreme or baselineonditions.

According to thestudy'sfindings,large banksre mostly responsible for spreadsygtemic
risk, which highlightstheirimportantrole inincreasingisk throughouthe financial
systemThis necessitateargeted climate risk integration into regulatory sttessing frameworks
anddifferentiated size sensitive macroprudential policies. Policymalamd  regulators
mustimplementquantilesensitive and dynamic supervisongthoddo better manage climataeduced

systemic risks, given the observed nonlinearities and asymmetric spillover dynamics.
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APPENDIX.

A. FINANCIAL RISK MET ER (FRM)

The FRM is constructed as the mean value over the series of penalization terms computed based
on the logreturns of the stock prices of the 128 US banks in our sample, following Mihoci et al. (2020).

We firsty introduce the linear quantilea s s o r egr essi on approach as disc

Considering a large number (128) of banks denotdd agd indexed bi» pf8 RQ, the total
number of covariates 'Q & p, wherem is the number of macroeconomic and financial control
variables, discussed in the next section (Section 3). Thefetatal observations, with time indexed by
t. We use a sliding windosgiven byi ¥ pf8 h”Y ¢ p having a size of n = 500 observations to
compute the tim&arying FRM. Having introduced ihnotation, the quantileasso regression can be

written as:

Or 1 00 T (A1)
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whereo ,T o - while D is the vector of our mactfinance variables of dimensienand
R

® pthe vector of logeturns of the stock prices for the other banks except pankmet and for the

windows s (with this latter vector having a dimensiop-of).

The estimation for this regression usesiatrm quantile regression (Li and Zhu, 2008), which

is formally written as:

| EE B "op 1 80 1 (A.2)

where,_ is a penalization parameter, while we define the funétion as:

"0 PSSO 1w fs (A.3)
whereg for ¢ having a value of 1, we get the quantile regression.
For equation (2), the crucial choirseof the penalization parameter. One can use the Bayesian

information criterion (BIC) or, following Yuan (2006), thgeneralized approximate cregalidation
criterion (GACV), which is showhy Yuan and Lin (2006) to have a better performance from a statistical

point of view. Hence, we determine using the GACV criterion, such thatis the solution to this

minimization problem:

o e 2§

c e s . . B A
| E'OO0 0 w | E4

(A.4)

wheredf measures the actual dimensionality of the fitted model.

Following this approach, we get afor each bank. The final , i.e., the FRM, is computed as a

mean of the set &fbanks:

&2- -B (A.5)

We construct the FRM not only for all banks in our sanriplespective of market capitalization,
but also for three categories bfink émall, medium, and large) classified based on the market

capitalization of each bank, with details presented in the next section.

B. NONPARAMETR IC CAUSALITY -IN-QUANTILES TEST

In this subsection, we briefly present the methodology for testing nonparametric causality based

on the framework of Jeong et al. (2012).

Let w denote the FRM for the overall banking system, or for small, medium, andkange,and
w a particular climate risk, i.enatural disaster, global warming, international summit, and US climate
policy. Further, leté®d k ® MBhy ,&® k ® B , & &, and0gnwsk

denotethe conditional distribution ab givenZ Defining thed-th conditional quantile function of the
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lagged values of the variable® (& hd ) in the bivariate systema8 & k0 wg and
0 & kO g ,wehaveOg 0 & L —with probability one. The rejection of
the null hypothesis indicates quantilessed Granger causality, with the following testable hypotheses in
thed-th quantile:

0400y 0 ® — P 08
0400, 0 & L — p &
Jeong et al. (2012) show that the feasible kepasked (standard normal) test statistas the
format:
, p . )
V] W V V] —a -HHU "8

R
where0 E is the kernel function with bandwidt® “Yis the sample siz€) is the lag orderand
- o 0O —is the regression error, wha¥e & s an estimate dhe—th conditional

quantile and E is the indicator function. ThadaryaWatsonkernel estimator ob &  is given

by:

with 0 Z denoting the kernel function

The empirical implementation of this nonparametric causaliyuantiles testing involves
specifying: the bandwidth), lag order p), and kernel types far O and0 O. We usep = 1 based on
the BIC,Qis determined by the leaxaneout leastsquares cross validation, ang employ Gaussian

kernels foh Dand 0 2.

C. QUANTILE -ON-QUANTILE CONNECTEDNESS

The quantileon-quantile (QQ) connectedness model developed by Gabauer and Stenfors (2024),
which extends the quantile connectedness framework originally introduced by Chatziantoniou, Gabauer,
and Stenfors (2021).

Let 6s Wdadd ¥ medel as follows:
w tf 0 tTw ot (C.1)

w, andw arel pendogenous vectors across multiple dimensibnspresenting a vector of
quantiles within the intervalrdp . The parametef) refers to the lag length in the QVAR model. The
conditional mean vectgr T has dimension8 p, while the QVAR coefficient matriv 1 is of size

O 0.6 T represent® p dimensional error vector with@ 0 dimensional varianceovariance
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matrix, 'Ot . By employing the Wold representation theorem, the QVAR model is converted into its
QVMA form:

The consequences of an external jolt in series i on series j over H steps is quantified by the forecast

error variance decomposition, as shown below:

", B e VAR ”, N
n, 0O B QYuv'y O W (C3)

in which'Qis all  p zero vector withiQ th element set to one.

To compute the rescaled GFEVR"YUONY "O, we normalizer , O by calculating its
proportion relative to the row sum.
The TO measure illustrates the influence that séfleserts on the remaining series, while the

FROM measure reflects the impact that all other series have on’&dffesse connectedness measures

are calculated as follows:

) (C.4)
Yo.i 'O QY0¥

5

(C.5)
Y. o QYOY

h

The NET total directional connectedness for series i is derived by deducting the total directional

connectedness received (FROM) from the total directional connectedness given (TO) ;
“Yﬁ h 0 Y, zﬁﬁ 0 Y, zﬁﬁ o) (C.6)

The revised total connectedness index (TCI) as introduced by Chatziantoniou, Gabauer, and
Stenfors (2021) calculated as:

P (C.7)
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IMPACT OF M&A ANNOUNCEMENTS ON THE ACQUIRER IN THE POST -COVID ERA
Panagotis KEDIKOGLOU *
loannis KRASSAS®
Nikolaos L. HOURVOUL IADES™

ABSTRACT

This study investigates the impact of mergers and acquisitions (M&A) announcements on the
acquirer stock performance within the context of the @83VID era. Through analyzing abnormal
returns and trading volumes across a diverse sample of recent trammsadt is found that relative deal
size (transaction value scaled by the acquireros
positive relationship with abnormal trading volume and abnormal returns. The model calculates
abnormal returnsand trading volumes by comparing observed stock performance to radflsted
benchmarks. Contrary to some gsandemic literature that put an emphasis on strategic alignment
(vertical vs. horizontal deals), the findings of this study show no signifitifutnce of merger type on
market response. The results agree with those of previously published behavioral science theories,
emphasizing managerial overconfidence and atterditren trading in the volatile postOVID
markets. The changing dynamicswidrket efficiency of the pepandemic economies are highlighted in

this study.

Keywords:Mergers and Acquisitions, Event Study, Abnormal Returns; OstiD Markets, Investor
Attention

JEL Codes G14, G34, C58

1. INTRODUCTION

In a world characterized by technological disruption and consolidation, mergers and acquisitions
have become a critical tool to create corporate growth. Theppostemic market has experienced
significant fluctuati ons wing évidende ef th8 goRtilese€ofomy. nd e x 0
Amid this uncertainty, many companies pursued M&A deals to adapt. Classic M&A theories stem from
prepandemic contexts and usually conclude that acquirer shareholders earn either neutral or negative

returnsatannounceaint , due to insufficient due diligence o

* MBA Candidate, American College of Thessaloniki, Thessaloniki,/ GreenwiEpanosked251@gmail.com
™ Ph.D. in Finance, American College of Thessaloniki, Thessaloniki, / GreguailE/krassas@act.edu.
™ Ph.D in Finance, American College of Thessaloniki, Thessaloniki, / GreauaijlEhourvoul@act.edu.
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The pandemic period, however, created new behavioral dynamics. Retail investor participation has
surged, and the amount of information and its flow have grown in a similar manner, potentially altering
market reactions to events. It is crucial teemaminethe announcement effects under these new
conditions. This paper addresses the above by specifically focusing on deal characteristics as potential
drivers of reactions. In doing so, this study contributes new evidence epgmamic M&A dynamics,
examinng whether deal attributes like size and merger type drive investor reactions in ways that differ
from prepandemic patterns.

The remainder of this paper is organized as follows. First, a review of the relevant literature on
market reactions to M&A announcements is conducted, highlighting theories and past findings on
acquirer returns, deal size effects, and merger types. Rexgsearch methodology is outlined, including
the event study design and regression models used to analyze the data. Then, the empirical results and
di scussion are presented, integrating the studyé

the study cocludes with the implications, limitations, and suggestions for future research.

2. LITERATURE REVIEW

Research on mergers and acquisitions and the effects they have on the market has been going on
for decades yet changing market conditions due to the pandemic have made it necessary to reexamine
long-standing theories. This review integrates both previoud @ew research, emphasizing the
relationship between deal characteristics, investor behavior, and methodological rigor, while also

considering the current study's emphasis on relative deal size and strategic alignment.

2.1 Market Reactions to M&A Announcements

The "winnerds curse" hypothesis, articulated b
overpay for targets, leading to negative or neutral returns. Moeller et al. (2005) then improved this
framework by attributing significant acquirer lossestgnagerial hubris, especially in larger transactions
that appear to indicate investor skepticism and increased scrutiny. This narrative was contested by
Alexandridis et al. (2017), who demonstrated that-@O8I0 acquirers in teetiriven markets frequently
see positive returns because of the scalability of the majority of tech products and the synergies of

intangible assets.

Despite their limited explanatory power, shwtm event studies continue to be the gold standard
for examining announcement effects (MacKinlay, 1997). Kothari and Warner (2007) showed that noise
causes even robust models to produce low RM"25%).

2.2 Deal Size: Proportionality and Investor Scrutiny

The debate over deal size centers on proportionality. Although Moeller et al. (2004) noted that

scaling by acquirer size (e.g., déalacquirer ratio) better captures economic impact, they did find a
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strong correlation between raw deal value and abnormal returns. This metric gained popularity when
Malmendier and Tate (2008) linked CEO overconfidence to large relative deals, which led to negative
returns. Houston et al. (2001) reported no effects fat size in banking mergers, while Hoberg and
Phillips (2016) found that relative size significantly predicts returns in industries with high R&D needs
(e.g., pharmaceuticals).

2.3 Strategic Alignment: Horizontal/Vertical Classifications

In modern markets, traditional synefgjya s ed t heori es, such as Fan
vertical mergers for cost efficiencies, face challenges. Hoberg and Phillips (2016) argued that
horizontal/vertical distinctions are less predictive in knowleblgged economies. Sectpecific studies
further complicate this narrative. Ahern and Harford (2014) found horizontal deals more advantageous in
fragmented industries (e.g., healthcare), while Maksimovic and Phillips (2001) repb8%dHhigher
returns fo vertical mergers in manufacturing. Bena and Li (2014), however, showed that the advantages
of diversification frequently outweigh the benefits of strategic alignment, especially inrigisimarkets

where resilience takes precedence over synergy.

2.4 Methodological Considerations: Noise in Event Studies

The acceptance of low R"2 values in event studies shows that the field prioritizes hypothesis testing
over explanatory power. Brown and Warner (1985) work showed that even "clean" events
yield R"2<10%. Baker et al. (2020) cautioned against complexityngnatiat simpler models remain

preferable for isolating causal effects in noisy data.

2.5 Behavioral and PosiCOVID Dynamics

Behavior al theories provide a different outl
Hypothesis became relevant in pandeera studies, wittu, Tsang, and Wan (2026pnnecting CEO
overconfidence to expensive "pandemic pivots". Furthermore, Barber and Odean (2008) -attietion
trading theory gained popularity, as platforms like Robinhood amplified volumes fordeatmET hese
behavioral perspectives imply that in the pGSVID environment, heightened investor attention and
managerial ogrconfidence could meaningfully shape market reactions to M&A news, potentially leading

to unusual trading patterns or valuation effects beyond what traditional models predict.

3. DATASET

The study analyzes 88 M&A deals announced between 2020 and 2024, involving acquirer firms
across various sectors. The sample is global, with deals spanning technology, healthcare, energy, finance,
and consumer industries. The variety ensures that reseltsod heavily weighted towards one sector,
while the focus on thpost2020 periodcaptures the pogtandemic market dynamics. Each observation

in the dataset is an acquiring company that announced a merger or acquisition (typically of a sizable,
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corporate target) within the timeframe. The period begins with the pandemic and includes the subsequent
economic recovery and boom in certain sectors, as well as instances of volatility. Focusing on this window
allows this study to observe how investor andrket reactions may differ from those documented in
earlier decades.

Variables: For each deal, we compute the following key variables:
1 Abnormal Return (AR) on day O (announcement date) and day 1 (the next trading day).
1 Abnormal Trading Volume (AV) on day 0 and day 1.
{ Deal Size Ratio
1 Deal Type dummy variables
1 Abnormal volume ratios on day 0 and day 1.

Data Sources:Stock price and volume data were collected from public sources (e.g., Yahoo
Finance) using a computational R script, that utilized quantmod for stock price/volume data, lubridate for
date handling, and tidyver se fyadustal @losing pricgsangp ul at i
trading volumes were retrieved, along with the corresponding market index (S&P 500) arfdes niake
proxy for the same period. Deal information (announcement dates, values, and descriptions) was obtained

from financial news releases (e.g., company press releases, SEC filings).
4. METHODOLOGY

4.1 Objectives of the Study

i To calculate abnormal returns (AR) and abnormal trading volumes for acquirer stocks on the
announcement day (Day 0) and the subsequent trading day (Day 1).

1 To evaluate the cumulative impact of M&A announcements on stock performance using event
windows.

1 To analyze the relationship between relative deal size (deal value scaled by acquirer market
capitalization) and investor reaction.

9 To test the statistical significance of deal type (horizontal vs vertical) on market responses.

4.2 Hypotheses

T Null Hypothesis (H ): M&A announcements have
returns or trading volumes, and neither deal size nor strategic types influence market reactions.
T Alternative Hypothesis (H ): M&A announcement

returns or trading volumes, and deal size and strategic types influence market reactions.
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4.3 Statement of the Problem

Mergers and acquisitions are events of great importance for the corporate world and have the
potential to majorly affect stock performance. The post Covid M&A landscape is characterized by
increased volatility and a rise in technoledjyven deals, yet aot of prior bibliography mostly focuses
on prepandemic industrial and energy sectors. This current study addresses this gap in research by
looking into whether deal magnitude or strategic alignment drive investor reactions to an M&A

announcement in moregent years.

4.4 Need of the Study

Understanding pogtandemic M&A dynamics is critical for investors, corporations, regulators and
academics navigating and investigating volatile markets. This research provides actionable insights into
how deal size amplifies investor attention, aidingksltelders in anticipating market reactions and
refining valuation strategies in technolemglusive economies. By looking into the reactions of stock
prices to M&A announcements, the current study contributes to the understanding of investor attention

andhelps formulate corporate strategies, while adding to the academic discourse in finance.
4.5 MODEL FOR THE STUDY

4.5.1 Event Study Methodology

9 Estimation Window: 90 trading days paenouncement to model expected returns using a
marketadjusted approach:
Ri,t = Ufit+ biRm,t +
where Ri,tRi,t = stock return, Rm,tRm,t = market return (S&P 500 prgiit),t = error term.
1 Abnormal Return (AR):
ARi |t = Ri,t 1 (unl + bAi Rm, t)
91 Abnormal Volume:
Abnormal Volumei,t = Volumei,t AvgVolume6ém

i Abnormal Volume ratio:
AbnVolratioi,t = Abnormal Volumei,t / AvgVolume6m
4.5.2 Regression Models

The OLS regression tests the relationship between abnormal trading volume and deal

characteristics:
Il n( Avg(AbnVolratio)) = 20 + 21l n(Deal Si ze
The OLS regression tests the relationship between abnormal returns and deal characteristics:

Avg(AR) = b0 + blDeal Size Ratio + b2Hori z
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Here Avg@bnVolratio) represents the average of the two ratios calculated for each day. It should
be mentioned that the ratio in this case is calculated with the 3 month average instead of the six month
one. The natural log of the metric is used as the dependatiledor volume. It measures the percentage
change of volume relative to normal. For returns the raw average of abnormal returns is examined. This
is due to the loginear version omitting half of the das®t due to negative values. . The independent
variables are: deal/acquirer size percentage, and dummy indicators for horizontal and vertical deals (with
conglomerate deals implicitly as the reference category). These models allows us to test: (i) whether larger
deals systematically elicit stronger reans, and (ii) whether horizontal or vertical orientation has any
incremental effect, after controlling for size. We include a constant term to capture the baseline reaction
for a baseline deal (of average size ratio, and conglomerate type). All regsessdtC1 robust standard
errors to account for heteroskedasticity, given that deal characteristics like size might correlate with
variance in outcomes (larger firms could have more stable returns, etc.). The regression results will be
evaluated for statieal significance. The R"2 and adjusted $R"2$ will be reported to compare with typical

values from the literature.

4.6 Limitations
It is important to recognize the | imitations

9 Shortterm focus: Only the immediate stock market reaction is examined (up to one day after
announcement). This captures investor expectations but not the actutdriongalue creation
or destruction from the M&A. A deal that is initially praised (or pea) could turn out poorly
(orwell)inthelongrunit he studyo6s r esul tterm pedornmioce. s p e ak

1 Eventisolation: The assumption that the announcement is the primary new information on day 0
is made. If other major news coincided with the announcement (e.g., earnings releases,
macroeconomic news), it could confound the abnormal return/volume atinbAi attempt to
avoid known confounding cases is performed, but the possibility of overlapping news effects for
every observation cannot be completely ruled out.

9 Sample and generalizability: The sample, while global, may uegeesent certain regions or
sectors (e.g., fewer emergingarket deals, or more te¢leavy). Thus, results might not directly

generalize to, say, small private acquisitions or sectors rofridataset.

f Measurement of fAstrategic typeo: The cl assifi

t

C

I n modern diversified companies, defining whoa

relationship is subjective. Some misclassification risk existgigh the industry descriptions are
used to guide the labels. Additionally, deals often have multiple motives (a deal could be both
horizontal in one business line and diversifying into another), which the aforementioned binary

variables simplify.
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9 Statistical power: With 88 observations and several regressors, the regression tests can detect
moderate effect sizes but might miss very subtle effects. A larger sample (if available) would
always be more beneficial to increase confidence in null findengs the lack of effect of merger
type).
1 Having outlined the data and methodology, we next present the results and discuss their

implications in light of the hypotheses and literature.

5. RESULTS

This section reports the empirical findings on abnormal returns, abnormal trading volume, and the
influence of deal characteristics. Table 1, Table 2 and Table 3 summarize the distribution of abnormal
returns, volumes and relative volumes, respectivelythenannouncement date (Day 0) and the next
trading day (Day 1). Table 4 and 5 present the results of the-swossnal regressions linking deal

features to the announcement effects.

5.1. Abnormal Returns

Table 1 shows the abnormal returns for acquirers on Day 0 and Day 1. The mean abnormal return
on the announcement dayii8.25%, and on the next day is +0.21%. In both cases, the average is very
close to zeroA one-sample itest on the average AR likely would not reject zditoe median AR is also
near zeroi(0.17% on Day 0, +0.02% on Day 1), indicating that the typical deal had essentially a neutral
price impact. This suggests that, overall, markets did not systematically revalue acquirers up or down
upon M&A announcements in this periotl a sign of market efficiency consistent with lenm
observations (Jensaand Ruback, 1983)Investors had, on average, priced in the possibility of these
mergers, or viewed them as fairly valued, resulting in no widespread windfall or collapse. The findings
here echo Adnan and Hossainds (2dylAMR) results of

However, there is considerable dispersion in outcomes. The standard deviation of AR is about 2.6%
on both days, and the range is wide. Some acquirers experienced large losses: the minimum Day 0 AR
wasi9. 45% (in the case of B ouiregDAlahi Teehnofogies, avhich avasn ¢ e me |
poorly received by investors), and the minimum Day 1 AR ia869%. Conversely, other acquirers
enjoyed large gains: the maximum Day 0 AR was +9.02%, and the maximum Day 1 AR was +10.27%.
About half of the sample eventssulted in negative ARs and half in positive (on Day 0, 39 out of 88 were
positive and 49 negatives; on Day 1, exactly 44 were positive vs 44 negative). This balance reinforces
that the average effect is neutfamost acquirers did not see a dramaticgnmmove, but a few saw

substantial swings.
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Table 1 Abnormal Returns (AR) for Acquirers on Announcement Day and Day 1

Statistic Day 0 AR (% Day 1 AR (%
Mean 10.25 +0.21
Median 10.17 +0.02
Standard Deviation 2.62 2.70
Minimum 19.45 17.69
Maximum +9.02 +10.27

Note: N = 88 M&A events. Abnormal returns are percentage price changes relative to expected return from the market model. Day 0 =
announcement date, Day 1 = first trading day after announcement.

While Table 1 aggregates the sample, it is instructive to highlight examples. As mentioned,
BorgWarner | nc. Dabousdtds’e én the day it anoilmeed thd agquisition of Delphi
Technologies, indicating strong investor concern (perhapsimegration challenges or pric8).wi | i 06 s
acquisition of Segment (2020)a horizontal tech dealyielded an abnormal return of abetg.75%on
the announcement day, one of the highest in the dataset. This positive jump suggests investors believed
the deal would strongly enhance Twiliobs product
notion of scalable synergies in tech M&. @ other end, whefAstraZeneca announced its $39 billion
acquisition of Alexion Pharmaceuticals (2020), itsck dropped roughly.9% abnormally that day,
reflecting concern over the deal ds heftyealprice
skepticismo: AstraZenecabs deal was a big bite
investors reacted by knocking the price down, consistent with the hubris/overpayment. Another notable
case was UBS6s t ak e oveeamergency Rankererigear brdkerad bysregjulators. I'2 0 2 3
t hat s cenar suggednedrl $080ghe daly afterkhe announcement, as the market perceived
that UBS got a bargain (Credit Suisse was acquired at-adieeprice). This outcome underscores that
when a deal is viewed as very favorable to the acquirer (in this case, effectively an assisted rescue that
benefited UBS), the acquirerés sharehol ders can 1
announced its acquisition of Acceleron Pharm&éy e acqui rer 6s stock barely m
over +7.6% on Day 1, reflecting a delayed enthusiastic response (possibly after analysts opined on the
deal 6s merits). Many other deals saw muche more n
data suggest that acquirers in 202024 were not systematically penalized for announcing acquisitions
(no broad AM&A di scounto or ACOVI D merger penal:t

losers on a cadey-case basis.

5.2 Abnormal Trading Volume

The reaction to M&A news is not only about pri
statistics on abnormal trading volume. AV is measured in number of shares to capture the scale of trading
interest. The results show a striking pattern:riean abnormal volume is positive on both Day 0 and

Day 1 (about +5.17 million and +3.05 million shares, respectively), indicating that on average, trading
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activity in acquirer stocks increased following deal announcements. However, the median abnormal
volume is close to zero (only +0.203 million on Day 0, +0.387 million on Day 1). This discrepancy
between mean and median reveals a highly skewed distributiogimall subset of deals saw
extraordinarily large volume surges, which pull the mean up, while most other deals saw relatively little

change in trading volume.

The standard deviation of abnormal volume is quite large (16.6 million shares on Day 0), and the
range is wide. The largest increase was seen on Day O for Advanced Micro Devices (AMD) during its
acquisition of Xilinxi about +98.85 million above normal wome . I n that case, AMDOG
on announcement day exceeded 156 million shares, compared to a ~45 million daily average, reflecting
an I mmense spike as investors reacted to the ne
Acceleron, which bypay 1 saw volume soar ~91 million shares above usual, consistent with the price
jump mentioned earlier. On the flip side, there were instances of negative abnormal volume, meaning
trading was unusually quiet. The most extreme was ab@@t65 million share on Day 0 for
Amazon. combés announcemeiitn tteor easctqgiuni grley , MGAMMaSzt ounddi so ss
in price and even saw significantly lower volume than typical, possibly because the deal was anticipated
or not considered material foracompanf Amazonds size. This Aliquidit

others that saw a flurry of trading.

Overall, most deals experienced at least some uptick in volume (the proportion with positive AV
was around 64% on Day 0), suggesting M&A announcements generally attract attention and trading
interest. But the degree of volume response varies wildly. Téwwrsss evident here is consistent with
the notion of attentiowlriven trading (BarbeandOdean, 2008): a few highrofile acquisitions captured
outsized investor attention (and hence trading activity), while many smaller or routine deals did not
galvanizeunusual interest. The peSOVID environment, with information spreading quickly through
online platforms, likely contributed to these concentrated volume surges in headkireg deals.

Table 2 Abnormal Trading Volume (AV) for Acquirers on Announcement Day and Day 1

Day 0 AvVDay 1 AV

Statistic
(shares) (shares)

Mean +5,174,296  +3,052,538
Median +202,833 +386,992
Standard

o 16,565,658 11,897,392
Deviation
Minimum 126,646,311 123,102,311
Maximum +98,847,320 +91,193,324

Note: Abnormal Volume is the difference between actual shares traded and-#heept@verage daily volume. Positive values indicate above
average trading activity.
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In summary, announcements tended to trigger heavier trading, but the impact on price was on
average neutral. Heavy trading with little price movement can imply that there was substantial
disagreement or liquidity trading around the news without a netiginet consensus, or simply that the
stock had many buyers and sellers roughly balancing out. The combination of Tables 1 and 2 suggests
that the marketds i1 nitial price reaction to most
volume tells astory of widespread rebalancing of portfoliomvestors adjusting positions in response to
the news. The fact that a few deals account for the bulk of abnormal volume is telling: it means investor
attention was not evenly distributed; rather, it con@tatt on certain deals (likely those involving famous
companies or unusually large transactions). This finding is consistent with behavioral attention
hypotheses and highlights the role of media and investor focus in th2Q&fsstock market.

5.3 Abnormal Volume Ratios

This study examines abnormal trading activity around merger announcements by analyzing two
metrics: AbvOratio and Abvlratio. AbvOratio represents the abnormal volume on the announcement day
(Day 0) scaled by the st ocktossthe gnplogeusflgurd for theldayn g v o |
after the announcement ( Da wornfaltradingliavel is firangetermieedt h e s e
as the average daily volume over the six months prior to the announcement. Using this benchmark,
abnormal volume on Day 0 is defined as the difference between the actual Day 0 volume and the six
month average. Then, thisetric is divided by the sironth average to obtain AbvOratio. An AbvOratio
of 1, for exampl e, would indicate that t he Day O
(i.e. double the normal level), whereas a valuédd would mean volume w&9% below normal. The
same procedure is applied to Day 1 to calculate Abvlratio. Thishasied approach allows this study to
compare volume reactions across firms of different sizes and baseline trading levels. Using only raw
volume figures could be slieading a largecap company might naturally trade tens of millions of shares
a day, whereas a smalhp trades far less, so an increase of five million shares is far more dramatic for
the small stock than for the large stock. By scaling abnormal valume a f i r mds own aver
AbvOratio and Abvlratio provide a standardized measure of the shock in trading activity caused by the
M&A news.

The analysis of scaled abnormal trading volume, defined by the ratios AbvOratio and Abvlratio,
shows that M&A announcements typically trigger significantly higher trading activity for acquiring firms.
As shown in Table 3, the mean AbvOratio is 0.64, irtchgathat, on average, announcemeay trading
volumes were 64% higher than the firm's-signth daily average. The median, however, is only 0.14,
suggesting again that while many events caused modest trading spikes, a few extreme cases heavily
influencethe average. The standard deviation is substantial (1.80), and the distribution-skeigatl
(skewness = 3.70) with extreme outliers like Discov@/arnerMedia, where the trading volume surged

over 10 times above normal.
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Abvlratio, reflecting trading volume on the day after the announcement, follows a similar pattern
with a mean of 0.35, median of 0.13, and maximum of 6.39. The persistence of high volume suggests that
the marketdéds digesti on orhoun&ment dag. e prenouneech skesvnebse y o n
in both distributions confirms the presence of occasional speculative surges (see Table 3).

These statistical patterns are consistent with prior literature on investor behavior. Barber and Odean
(2008) argue that ret ai I-grianbvbe sntgoor ss taorcek sd rtahvant teox
volume spikes. In the M&A context, such spikes rmflstrong investor engagement and sometimes
divergent interpretations of the event's value. According to Kim and Verrecchia (1991), trading volume
increases when there is greater disagreement amor
interpreting new public information. This framework explains why some deatspecially those

involving large acquirers or surprise eleménggtract disproportionate trading.
Table 3. Descriptive Statistics for Scaled Abnormal Volume (AbvOratio and Abvlratio)

AbvOrati Abvlrati

Statistic
o] o]

Mean 0.6446 0.3475
Median 0.1367 0.1332
Standard

o 1.8007 0.9976
Deviation
Minimum -0.8224 -1.3073
Maximum 10.3772 6.3903

5.4. RegressionResults Drivers of Reaction
Table 4 and 5 present the OLS regression results examining which deal characteristics explain the
variability in announcement reactions. This research reports two models: one for abnormal volume and

one for abnormal returns.

The most notable result is that the coefficient on Deal Size Ratio is positive and statistically
significant in both regressions. In the AR model, the coefficient on is positive (indicating that larger
relative deals tend to have more positive percentbgbramrmal returns). This coefficient is significant
at the 5% level {statistic > 2.0). Substantively, this suggests that larger deals generated better
announcement returns for acquirers on average, or put differently, investors reacted more favorably (o
less unfavorably) to big acquisitions compared to small ones. This finding may seem counterintuitive in
light of traditional hubris theory, but it aligns with recent observations that markets reward bold strategic
moves in certain contexts (Alexandridisal., 2017) and that during 202024 many large deals were

in sectors (like tech/pharma) where growth prospects were strong. It could also reflect that small deals
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were seen as routine (thus no price impact), whereas large deals were seen as significant news (yielding

a noticeable price change, often positive).

In the volume model, the coefficient is even more strongly significant (p < 0.01). This implies that
larger deals reliably elicited greater abnormal trading volume. Intuitively, a major acquisition
announcement tends to draw much more investor attentress goverage, and speculative trading
interest than a minor tudk acquisition, and the regression confirms this systematic relationship. The
positive coefficient indicates that as the relative size of the deal increases;tiotulog ratio increases
imeaning volume shoots further above nor mal |l eve
uncertaintyo story: big deals carry more uncerta
(either to reprice the stock or rebalance exposure)

Turning to deal type, neither the Horizontal nor Vertical dummy is statistically significant in either
regression. The coefficients on Horizontal deals are essentially zero in the AR model and slightly negative
in the volume model, but in both cases tistatistics are very small (far from significance). Similarly,
Vertical deals show a small positive coefficient in the AR model and near zero in volume, with no
significance. In sum, after controlling for deal size, there is no evidence that horizontatsaiffer
from vertical mergers in their announcement returns or volume impacts. This suggests that, in the post
COVID sample, investors did not favor one type over the other in génerdlorizontal, presumably
synergyseeking merger was not rewardeg amore than a vertical, diversificatiammiented merger. This
finding agrees with arguments by Hobengd Phillips (2016) and others that such categorization has
become less relevant to value outcomes, and with Bedhi (2014) who found diversificationan be
just as beneficial. It appears that what mattered to investors was how big the deal was, not whether it was

a horizontal integration or vertical integration.

The regression intercepts are not economically large; they represent the baseline Avg(AR) or log
volume change for an averagigzed conglomerate deal. It is important to note tkeg&ared values of
these regressions. The model explains only a modesbportiof t he vari ance: t he
order of 310% for the AR regression and similarly low (aroufi@%) for the volume regression. This
is expected given the high noise in daily event data (BrwdWarner, 1985; MacKinlay, 1997). Most
of the wariation in individual deal reactions is due to figmecific and deadpecific factors not captured
by just size and type (such as deal financing method, investor sentiment, rumor versus surprise, etc.).
Nonetheless, the fact that relative size consilstestiows up as significant while other factors do not is

itself informative.
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Table 4. OLS Regression of Announcement Abnormal Return modelAv g ( AR) = b0 +
blD&si@adRati o + b2Hori zofmtal + b3Vertical

Variable Coefficient Std. Error p-value t-value
HOR 0.002 0.008 0.848 0.192
VER 0.003 0.008 0.709 0.375

DealFirm -0.01 0.003 0.001 -3.31

Constant -0.001 0.008 0.928 -0.928

R}0.053Ad | .0.0R7

Table 5. OLS Regression of Announcement Abnormal Volume Ratio model:

In(Avg(AbnVolratio) ) = 020 &SizeRatnopoppPeal 02Hori zantal + 23
Variable Coefficient Std. Error p-value t-value
HOR 0.065 0.119 0.586 0.546
VER -0.099 0.116 0.394 -0857
DealFirm 0.141 0.045 0.002 3.162
Constant 0.682 0.168 <0.001 4.051

R}0.147Ad | :0.1R9

Notes: OLS estimates foracrossect i on of 88 M&A announcement s. The ARaymeehgel 6s depe
abnor mal return. The Volume model 6s depedagyehtadangabbéverage6 t bet hat s
month volume. Dealfirm is the deal value divided by acquirer market cap. Horizontal and Vertical are dummies for desletiype ¢htegory

is conglomerate/other). Bold indicates significance at the 5% level or better. Retaiittics in lat column.

The regression outcomes confirm our hypothesis
a significant impact on market reactions, both in returns and in trading activity. In contrast, the hypothesis
that strategic alignment (horizontal vs vejdafluences the reaction is not supported by the tata
cannot be rejected for the deal type variables. From an economic standpoint, the magnitude of the deal
size effect on AR is moderate: a emat increase in the relative deal size variable §icaghly doubling
the relative size of the deal) is associated with about 0.15 increase in the returns variable. For a small
AAR, this is approximately a 0.15 (15 basis point) increase in AAR. That is, doubling the relative size

might raise the abnormaltten by ~0.15%, all else equal. This is a modest buttrivial effect given
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that mean AR is near zero. In several of the largest deals in our sample, this effect size can partially

explain why those deals had slightly positive outcomes.

Meanwhile, the effect on volume is larger in elasticity terms: a doubling of relative size is associated
with ~0.29 increase in log volume ratio, meaning volume jumps by about 29% more relative to normal.

This underscores that big deals command outsizedtin.

I n summary, our resul ts indicate that Asi ze
announcements in the pagSOVID era, whereas the horizontal vs vertical distinction does not. The next
section discusses the implications of these findings and how tlaéy t@the evolving M&A landscape.

5.5 Discussion

The findings above provide several insights into acquirarket reactions in the pe®OVID
period. First, the neutral average abnormal return observed suggests that, despite the turmoil and
uncertainty of the pandemic era, markets on the whole continued to price M&A news efficiently for
acquirers. There was igeneral investor ovesptimism or pessimism about M&A announcemémsost
deal s were perceived as fairly valued, yielding n
with the longstanding result in M&A research that acquirer gainsoften zero on average (Jensard
Ruback, 1983). It also hints that even in volatile times, the market can distinguish the specifics of each

deal rather than indiscriminately reward or punish all mergers.

Second, the significant variation around that average underscores the importancespéciéal
factors, particularly deal size. The analysis provides clear evidence that larger deals elicited stronger
reactions. Why do | ar ge? Onedherarktationfismootedan invester attertiend | e 0
and perceived i mportance. A | arge transaditi on i s
could transform the companyds busi nesggsuchfdéalsanci al
tend to command headlines and intensive scrutiny from both institutional investors and the media. This
heightened attention means more trading and greater price impact as investors incorporate the news into
their valuations (or speculativaatting). In some cases, large deals may generate optimism abolit scale
investors might believe that a big acquisition brings significant synergies or growth opportunities that
justify a higher valuation for the acquirer (as possibly seen in MAadeleror). In other cases, large
deals may invite skepticism about overpaymiemnsistent with the hubris hypothesis (Roll, 1986),
where investors fear the acquirer is overreaching (as perhaps in BorgWieeipér). The findings of this
study do not differentiat the direction of the reaction per se (some large deals were positive, some

negative), but the key point is that size amplifies the reaction.

From a behavioral perspective, the volume spikes for large deals resonate with the -a@tiemion
trading theory (Barbemand Odean, 2008). In the pe€iOVID era, information dissemination is

instantaneous and often sensationalized (especially for-tesgs or deals involving tech giants). When,
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for example, a company like AMD announces a $35 billion acquisition, it becomes a trendinig topic
attracting not just investors who carefully analyze the fundamentals, but also possibtgrsharaders,
algorithmic funds, and retail participants. Thesult is a flurry of activityi high trading volume, which
is inline with our econometric results concerning abnormal trading volenee n i f the pric:¢
drastically change. In the research sample, there were indeed a faaniegdeals that accoudtéor a
disproportionate share of trading volume (Tables 2 and 3). This skewed attention dynamic suggests that
Abl ockbustero deals create a mar ket spectacle in

Third, the lack of any detectable difference between horizontal and vertical mergers in influencing
returns is informative. It implies that investors in 202024 were relatively agnostic about the strategic
classification of a merger, focusing more onldeadamentals (like size, target qualities, etc.). This
supports the modern view that synergy is not guaranteed simply because a deal is horizontal, nor are
vertical integrations frowned updneach deal is evaluated on its own merits. It could be thttein
contemporary economy, many mergers combine companies that blur industry lines (think of a tech
company buying a media compahys that horizontal or conglomerate?). Investors possibly care more
about whether the merger makes sense for growth or ditivgp@dvantage than the textbook category
of synergy. For practitioners, this means frami ng¢
convince the markét concrete value drivers must be evident. Our findings echo Haretghillips
(2019 in that traditional classifications are less predictive of success and align wittaBena(2014)

who show diversification can create value.

5.6 Implications

For investors, our results highlight deal size as a key signal. If an investor is trying to anticipate
market reaction to a newly announced merger, the relative size of that deal should be a primary
consideration. Large acquisitions are more likely to pceda notable stock price move (up or down) and
definitely a surge in volume. Thus, investors may choose to pay special attentiortitkeiigleals,
perhaps scrutinizing the acquiring managementos |
cause for optimism or concern. Additionally, the findings suggest that liquidity traders otteshort
speculators might find opportunities around large deals simply because of the heightened volatility and
volume (whereas small deals might not presentmtrazdling opportunity).

For corporate managers and boards, there are a few takeaways. The fact that large deals tend on
average to be received without disaster (no systematic negative effect) and in some cases positively, might
embolden wellcapitalized companies to pursue tramsfative mergers if they have a convincing value
proposition. However, management should be wary of the hubris pitfall: investors will quickly penalize a
deal that | ooks | ike an overbid o-perfdrnaingkdmples. st r at
The absence of an abnormal premium for horizontal mergers in the dataset means CEOs should not

assume that just because a merger is within the

121



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
market will reward it. In other words, synergy narratives alone are insufficient; the market is looking for
credible strategic rationale and evidence that the deal size is justified. Managers planning large
acquisitions should be prepared to communicatarlyt how the benefits outweigh the costs, because
investors will be intensely focused on that.

Another implication relates to behavioral phenomena: the results are consistent with the presence
of herd behavior or momentum trading for atterMpabbing deals. In the age of social meftieled
investing discussions, a merger announcement can gerietatea z z 0 t hat draws i n 1
potentially causing overshooting or excess volatility. Corporate IR teams need to manage this by
providing transparent information to reduce speculation. They might time the release of details (like an
investor presatation or conference call) to coincide with the announcement, to guide the narrative and

anchor expectations.

5.7 Future Research

It is important to acknowledge the limitations of our study. First, we focused on theaeshort
market reaction (days immediately around the announcement). This is standard for event studies to isolate
the effect of new information, but it does not tell whether the acquisitions ultimately created or
destroyed value in the long run. Some deals that were initially applauded may fail in integration, and vice
versa. Future research could examine the lehgdarzon performance of these p&@3DVID acquisitiors
(e.g., 612 months or more pasterger) to see if the initial market reaction was a good predictor of the
mergerds success. Second, our sample size (88 de
capture all sectors equally. It is possiblettbartain industries (e.g., highly regulated industries or
extremely innovative sectors) might show different patterns that a broader or more focused sample could
reveal. Third, while we included major deal characteristics, we did not explicitly contffalctors like
method of payment (cash vs. stock), presence of competing bidders, or whether the deal was a surprise or
anticipatedi all of which can influence announcement reactions. These factors could be avenues for

further analysis.

Despite these caveats, our study provides a timely snapshot of M&A dynamics in an extraordinary
period. It appears that even amid a pandemic and rapid economic shift, fundamental drivers of investor
reaction (like deal significance) remain in force. At samme time, the neutrality of average returns
suggests a level of rational pricing, whereas the volume spikes reflect new forms of investor engagement

in the market.

6. CONCLUSION

This paper examined how acquirer stock prices and trading volumes responded to M&A
announcements in the pgSOVID era (20202024) and what deal factors influenced those responses.

Using an event study on 88 recent mergers, we found that acquirers, ageawsperienced negligible

122



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
abnormal returns at announcemernhdicating no broad value gain or losd$ut there was substantial
variation across deals. The most consistent determinant of market reaction was relative deal size: larger
acquisitions drew significantly stronger reaogpboth in terms of abnormal returns (which tended to be
more positive for bigger deals) and in abnormal trading volumes (which were markedly higher for bigger

deal s) . I n contrast, the merger 6s st rassigefigantc or i e
effect on the announcement outcome. These resul't
matters more than fAwhat typeo of deal it is from

The implications are that managers pursuing major acquisitions should be mindful that large deals
amplify everythingi the scrutiny, the trading volatility, and the potential payoff or backlash from
investors. They should ensure that when they swing biy have a convincing case to make to
shareholders. Investors, for their part, can take some comfort that markets on average price deals
efficiently, but should pay special attention to outsized transactions which are more likely to move the
acqui rakrThe heightemed trading activity around such deals also opens opportunities for

arbitrageurs and hedgers to manage risk or capitalize on mispricings.

In sum, the pos€OVID M&A landscape shows continuity with established theories in that average
acquirer returns remain around zero, but it also highlights the growing importance of deal magnitude and
market attention dynamics. Large, transformative M&Aspct ur e t he matfarbdttdrer | magi
worsei much more than small acquisitions do. Meanwhile, simple classifications like horizontal versus
vertical have lost some explanatory power, reinforcing that each deal is uniqgue and must demonstrate its

value to a perhaps skeptical, but fair, market.

Future research could extend these findings by analyzing a larger sample as maé24aktta
become available or by incorporating additional variables (e.g., ESG aspects of deals, or the role of SPAC
mergers which were prevalent in 202Q) to see if thy further explain which mergers succeed or flop
in the eyes of investors. It would also be worthwhile investigating thetlng performance of the
acquirers in this sample to assess whether the immediate reactions we documented were predictive of
subsegent realized gains or if the market had to correct initial misjudgments. As the world emerges from
the pandemic and moves through new economic cycles, the lessons from this period can help inform
M&A strategies and investment approaches in the years abéiadately, our findings underscore that
while classic M&A theories still hold in many respects, market reactions in theCA&tD era are

particularly sensitive to deal magnitude and investor attention.

REFERENCES

Adnan, A.T.M.,andHossain, A. (2016l mp a c t of M&A Announcement on Ac
Stock Price: An Event Analysis Approacinternational Journal of Finance and Accounting, 5(5),
228 232.

123



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
Ahern, K.R.,andHarford, J. (2014}iThe Importance of Industry Links in Merger Wawe3ournal of
Finance, 69(2), 525676.

Alexandridis, G., Antypas, NandTravlos, N.G. (2017}Value Creation from M&As: NeviEvidence |,
Journal of Corporate Finance, 45, 6830.

Barber, B.M.,andOdean, T. (2008jAll That Glitters: The Effect of Attention and News the Buying
Behavior of Investos Review of Financial Studies, 21(2), 783.8.

Bena, J.andLi, K. (2014)fiCorporate Innovations and Mergers and Acquisitiodsurnal of Finance,
69(5), 192381960.

Brown, S.J.andWarner, J.B. (1985jUsing Daily Stock Returns: The Case of Event Studigsurnal
of Financial Economics, 14(1)j 31.

Fan, J.P.H.andGoyal, V.K. (2006)iOn the Patterns and Wealth Effects of Vertical Me@glsurnal
of Business, 79(2), 87802.

Hoberg, G.,and Phillips, G. (2016)fiTextBased Network Industries and Endogenous Product
Differentiatiord Journal of Political Economy, 124(5), 1423165.

Houston, J.F., James, C.Mund Ryngaert, M.D. (2001jwhere Do Merger Gains Confeom? Bank
Mergers fromthe Perspective of Insiders and Outsidejsurnal of Financial Economics, 60(2
3), 285 331.

Hu, M., Tsang, D.andWan, W. (2020fCEO Overconfidence and the COVI® Pandemiz SSRN
Working Paper No. 3716618 (posted Nov 2020).

Jensen, M.C.andRuback, R.S. (198FThe Market for Corporate Control: The Scientific Evidemce
Journal of Financial Economics, 11(1j58.

Kothari, S.P.,and Warner, J.B. (2007fiEconometrics of Event Studi@sin B. Espen Eckbo (Ed.),
Handbook of Corporate Finance: Empirical Corporate Finance (Vol. 1] Bf).Elsevier.

Maksimovic, V., andPhillips, G. (2001fiThe Market for Corporate Assets: Who Engages in Mergers and
Asset Salesy Journal of Finance, 56(6), 2012065.

Malmendier, U.andTate, G. (2008jiwho Makes Acquisitions? CEO Overconfidencetiné@ Mar ket 6 s
Reactio® Journal of Financial Economics, 89(1), 28.

MacKinlay, A.C. (1997)iEvent Studies in Economics and FinamG#ournal of Economic Literature,
35(1), 13 39.

Moeller, S.B., Schlingemann, F.RndStulz, R.M. (2004fiFirm Size andhe Gains from Acquisitioris,

Journal of Financial Economics, 73(2), 2228.

124



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE

(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
Moeller, S.B., Schlingemann, F.RndStulz, R.M. (2005f\Wealth Destruction on A Massive Scale? A
Study of AcquiringFirm Returns irthe Recent Merger WageJournal of Finance, 60(2), 767
782.

Roll, R. (1986)iThe Hubris Hypothesis of Corporate Takeovejsurnal of Business, 59(2), I9716.

Baker, S.R., Bloom, N., Davis, S.J. and Terry, 021 ACOVID-Induced Economic Uncertairity,
NBER Macroeconomics Annua6(1), pp.9v143.

125



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
NEOLIBERAL IDEOLOGY AND COUNTERACTING HUMANIST IDEALS: A DIALECTIC
MULTI -LEVEL FRAMEWORK FOR SOCIETAL, ORGANIZATIONAL, AND
PSYCHOLOGICAL ANALYSIS

Severin HORNUNG
Thomas "™H¥GE
Christine UNTERRAINER ™

ABSTRACT

Presented is a theofyased multlevel framework of dynamic ideological forces shaping
contemporary societies, institutions, and subjectivities. Building blocks are critiques of neoliberalism,
psychoanalytic social psychology, and radical humanist etliigtending a psychodynamic model of
political, social, and fantasmatic logics of neoliberal ideology, societal, organizational, and
psychological structures and processes are subjected to dialectical analysis. The proposed model
positions tripartite dimerisns of neoliberal economistic ideology versus humanist ethical ideals as
antipodes on three levels (macro, meso, micro) and in three domains of psychological relatedness
(identity, interactions, institutions). On the societal (macro) level, neoliberaitiqabl logics of
individualism, competition, and instrumentality counteract humanist ideals of individuation, solidarity,
and emancipation. On the organizational (meso) level, social logics of neoliberal workplaces reflect self
reliance, competition, and cenomic rationalization against humanistic management for- self
actualization, community, and social transformation. On the individual (micro) level, psychoanalytic
theory suggests fantasmatic neoliberal logics of success, superiority, and submissioipaiesiid
humanist values of personal evolution, equality, and empowerment. Social character theory illustrates,
how neoliberal ideologies influence modes of relatedness towards self, others, and authorities, resembling
egooriented, marketriven, and autoritarian societal tendencies. Conversely, humanist ideals are
positioned as countervailing ethical and-cwilizing forces. Linking psychoanalytic approaches and
theorizing on ideologies, the model offers a dynamic framework of socially corrosive effeebliberal
political economy and potentials for radical humanist transformation on the levels of society,

organizations, and individuals. Exemplary applications of the model and future research needs are

discussed.
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1.INTRODUCTION

The objective of this contribution is to elaborate and extend a model of neoliberal ideology (Bal
andD- ci, 2018), based on theoretical concepts of r
et al., 2021) and (psychanalytic social psychology (Brunner et al., 2013; PaaketiHook, 2008; Funk,

2024). The underlying purpose is developing a dialectic understanding of counteracting normative
undercurrents shaping the politieadonomic, sociainstitutional, and psychodynamic structures of

society, work organizations, and subge@Blynos, 2008, 2011; Foster, 2017). This undertaking builds on
previous analyses, literature reviews, and theoretical developments (Handhty® g e , 20109, 20
2022, 2024; Hornung et al., 2021, 2025). Rooted in classic economic theorizing that constitutes the
ideological basis of capitalism, today, neoliberalism has become the globally dominant (hegemonic)
political-economic doctrine (Plehwe &k, 2007). The contradictory, divisive, and amiimanist internal

logic of this interesguided system of ideas and practices has been extensively analyzed and widely
criticized from numerous perspectives (Beattie, 2019; Giroux, 2005; Harvey, 2007aj,H28kS;

LaMothe, 2016; Larner, 2000). For instance, neoliberalism has been framed as a set of political and
economic practices, a paradigm for reorienting public policy and programs, a hegemonic ideological
project, a mode of ey amelnd il ¢ dly 0¢ oratnrdo la osrp eftd d |
systematically prioritize and advance the particular interests of capital owners, investdesetop
managers, and their political agents (Plehwe et al., 2007; Springer, 2012). Neoliberalismpeérmas

argued, strives for unlimited scope and power of global (financial) markets and transnational corporations,
worldwide commerce and consumerism, and dismantling of public services and social welfare systems
(Harvey, 2007; Wacquant, 2009). It normaliles supreme rule of the interests of global economic elites

through a totalization of the logic of money and markets, generating luxurious wealth and unrivaled power
for a small minority, while fAext er nadaseddemapds, h ar mf
risks, austerity, and poverty upon the fast majority (Beattie, 2019; Giroux, 2005; LaMothe, 2016; Plehwe

et al., 2007). Recapitulating earlier arguments, this contribution is guided by ideas of radical humanism,

as represented by the sdgihilosopher and psychoanalyst Erich Fromm (Durkin, 2014; Funk, 2024).
Integrating the dialectic distinction of genuine ethical ideas versus distorted, hgteicest ideology with

basic tenets of social character theory, neoliberal economistic docamgesounteracting humanist

ethical concepts are contrasted across the nested levels of abstract political (societal), applied social
(organizational), and embodied psychobandigd geal nf a

2021, 2022). The resulting mulével framework represents dominant (hegemonic) and latent (potential)
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aspects of the normative fabric of advanced capitalist societies, institutions, and governed subjects. In the

following, its theoretical basis will be outlined.

2.NEOLIBERAL IDEOLOGY CONTRA HUMANIST IDEALS

Social character theory posits that seetmnomic structures of society shape psychological
orientations and motivational tendencies, such that people eventually want to do what they ought to do
for the system to function effectively (Fromm, 2010; FurtK,@ Hornung et al., 2021; Maccoby, 2002).
Combining the Marxian dictum that the material conditions of life determine human consciousness with
the dynamic conception of personality in psychoanalytic theory, the collective social character results
from aninteraction between dominant so@oonomic circumstances and the libidinous dispositions of
individuals (Brien, 2011; Brunner et al., 2013). The unique character of any given person is a function of
the dynamic interaction between systemic social charaetalencies and individual psychological
predispositions, partly depending on see@mnomic status or social class as well as pespeunific
socializing influences (Maccoby, 2002). Fromm has identified idgeds of social character in distinct
historical phases of the capitalist politieatonomic system, such as the hoarding, receptive, authoritarian,
and marketing character (Fromm, 2010; Harris, 2019). Later, theragued character was identified as
a complementary type in advanced capitalisietims governed by neoliberal hegemony (Funk, 2010,
2024; Foster, 2017). Accordingly, societies can be evaluated with respect to the extent that they permit
and promote, or inhibit and undermine the realization of human potentials with regard to pbgsiahl,
and psychological welbeing and health, including personality development, higher levels of

consciousness, and salftualization.

Advanced capitalist societies are described as
greed, rivalry) and impeding productive character orientations (e.g., altruism, dedication, personal
development). Largely compatible with this assessntett,e mo d e | by Bal and D- ci
individualism, competition, and instrumentality as political logics of neoliberalism. These abstract
political logics are assumed to operate on the level of public policy and societal institutions (e.g., labor
laws, market deregulation), but also translate into the applied social logics of hierarchically nested lower
level institutions, specifically, management and employment practices of work organizations &ddtlaw
Marshall, 2018). These, in turn, are suggested to influence the mindsets of individuals through
psychodynamic processes termed fantasmatic logics (e.qg., idealized narratives, aspirations). Several social
(e.g., contractualization, quantitative assessmamt) fantasmatic logics (e.g., meritocracy, perpetual
gains, progress) associated with neoliberalism h;:
is unclear, how these reflect or relate to the three core political doctrines of individualispgtitiom,
and instrumentality. In earlier contributions, the authors of this essay have started addressing this issue,
using the focal model of ideology to critically analyze and evaluate psychological research on flexible

workplace practices (HornurendH®° g e 2019) . I ndividual i sm, compet
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seen as manifested in the applied social logics of management practices emphasizing employee self
reliance (e.g., contingent employment), tournament situations or contests (e.g., internal labor markets),
and economic rationalization (e.g., work intensiiima). Further, corresponding logics on the individual
level were identified in fantasies of perpetual success (e.g., outstanding performance and achievement,
excellence and exceptionality), superiority (e.g., outperforming and dominating others,-lag@mner
mentality), and submission under the rules of money and markets governing neoliberal capitalism (e.g.,
fulfilling social roles, seeking acceptance and status, tolerating inequality and injustice). Thus, the
foundation for subsequent analyses was laid.

The present contribution expands the suggested -tauétl model (HornungagndH®° g e , 2022)
through the dialectic extension and elaboration of complementary antipodes to neoliberal economism by
discussing counteracting sets of oppositional political, social, and fantasmatic logics, based on constructs
and theorizing of radical humam (Brien, 2011; Durkin, 2014; Saleem et al., 2021; Vitus, 2017).
Suggested antagonistic ethical concepts counteracting neoliberal political logics on the societal level are
radical humanist ideas of individuation (Rowan, 2015), solidarity (Wilde, 2004),eanancipation
(Alvessonand Willmott, 1992). Accordingly, on the organizational level of workplace practices, these
higherlevel concepts manifest in applied social logics of-aettialization at work (e.g., personalized
developmental tasks), common good or community (e.g., shaagagirces), and social transformation
(e.g., organizational democracy and participatory change). Focusing on individualized work and
employment conditions, suggested ideological antipodes were used as an analytic grid to contrast the
humanistic ideal ofmployeeoriented management practices that contribute to or facilitate psychological
wellbeing, health, and personal development (Aktouf, 1992) with the opposinty@atof a labor
political power strategy, reproducing neoliberal agendas of divisivemesserity, and economic
performativity (HornungandH®° g e , 2019) . On the individual | eve
ideology were contrasted with humanistic aspirations of evolution, equality, and empowerment, discussed
in the context of fulfillment of psychological needs for competence, relate@mesautonomy (Koole et
al., 2019). Taken together, these fantasmatic representations are part of the psychologitalatasp
and foundation of the highdéevel political and social logics underlying societal and economic
institutions. Putting theseomponents together results in a dialectic rdaitel model. Entries are
allocated to three levels, each containing references to relationships to self, others, and authorities. The
latter taxonomy is introduced as an additional structuring element, basadical humanist theorizing
on social embeddedness of identity, interactions, and institutions, reflecting the own person, other people,
and structures of power as central and interdependent foci ofgaabological relatedness (Brunner et
al., 2013 ParkerandHook, 2008; Funk, 2024). In the following, the three levels (macro, meso, micro) of
political, social, and fantasmatic logics of neoliberal ideology and humanist ideals are outlined in a cursory

fashion, including preliminary descriptions of constructd associated processes of influence.

3. POLITICAL, SOCIAL, AND FANTASMATIC LOGICS
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Political, social, and fantasmatic logics describe complementary normative components of
comprehensive belief systems, referring to the societal niewet organizational medevel, and
individual micrclevel (BalandD - c i 2 0 1 &ndH °Hgoer ,n un0g2 2 ; Vitus, 2017) .
abstract, underlying politicsdconomic principles and broader socidtural values, the second are
applied, manifesting in the design of concrete workplace practices, the third are implied or embodied,
influencing psychodynamic processes, motives, and orientations (Glynos, 2008, 2011; Hornung et al.,
2021). As described above, on each level, economistic neoliberal ideology, instrumentalizing humans for
the sake of reified market forces and normalized capi@iraulation (Giroux, 2005; LaMothe, 2016),
are contrasted with radical humanist ideals, emphasizing the inherent and unalienable worth, potential,
and centrality of humans as ends in themselves (Brien, 2011; Durkin, 2014; Saleem et al., 2021). On each
levd, the identity of the focal person, interactions with other people, and authority of institutions of power

are differentiated as important domains of sep&lchological relatedness.

On the societal mac#evel, the three core political logics of neoliberal ideology, individualism,
competition, and instrumentality, outlined by Ba
(Hornung and H° g e, 202 2; Hornung et al ., 2021) with c
individuation (Rowan, 2015), solidarity (Wilde, 2004), and emancipation (AlvessdVillmott, 1992).

These altogether six constructs, which are described above, reflect antagonistic modes of relatedness to
self, others, and authorities (identity, interactions, and institutions, or person, people, and power) within
the frameworks of nedieralism, respectively humanism. Notable empirical research as well as theorizing

on the societal macro level of political logics is most advanced, particularly with regard to the negative
side of neoliberal ideologies in the context of the current samtogical polycrisis ldornung et al.,

2025. In contrast, research on radical humanist antipodes of individuation, solidarity, and emancipation

is currently less well developed, lacking theorizing and approaches to measurement.

On the organizational megdevel, broader and abstract political logics are theorized to manifest in
the social logics underlying concrete work, employment, and management practiegegi®alc i , 2018) .
As outlined above, this segment of the frameworKk
(2019), based on organizational theory, to analyze two antagonistic modes of workplace flexibility as
either a manifestation of labor politicabywertactics, primarily serving economic employer interests of
work intensification and extensification (CatlandMarshall, 2018; TelforandBriggs, 2022), versus
asanemployeer i ent ed application of principles of huma
Accordingly, social logics of the neoliberal workplace construe relationships to self, others, and
authorities in terms of settliance, contest situations, and economic rationalization (Horandbl © g e ,
2019). For instance, this manifest in contingent employment and employee responsibility for skills and
career development, performaduased rewards, and perpetual work intensification (Delbradu
Keenoy, 2010). In contrast, social logics of humanistic management draw on idealsaofussifation

of the person, sense of community among people, and social transformation of power structures.
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Exemplary practices are job security and -geffermination at work, collective decisions and -non
hierarchical collaboration, democratic structures, and ecological orientations (Aktouf, 1992; Alma$sson
Willmott, 1992; Koole et al., 2019). Again, the underlying two antipodal tripartite sets of constructs can
be contrasted with regard to their different modes of social relatedness.

On the individual micrdevel, drawing on psychodynamic theorizing, fantasmaticagmted,
marketingoriented, and authoritarian logics of the neoliberal social character (Fromm, 2010; Funk, 2010,
2024; Maccoby, 2002) are contrasted with correspondicef$ of radical humanist consciousness. Forms
of relatedness to oneds own self, other peopl e,
success versus evolution, superiority versus equality, and submission versus empowerment. Accordingly,
individualistic conceptions of seteliance, competitive contests, and instrumental rationalization demand
individual orientations towards outstanding achievement and outperforming others, while submitting to
the fArul e of the g dnstieutions andimarkeaforees (Lagtgn, 281e)o In combrast,
notions of individuation and setfctualization, solidarity and community, and emancipation and
transformation, are assumed to promote prosocial orientations towards personal development,
egalitafanism, and mobilization of eactive power to challenge and change systems of oppression,
exploitation, and inequality (Hornung et al., 2021). Concomitantly, psychological introjection and
internalization of the respective fantasmatic logics is assunmdvae the basis for actively supporting
organizational practices and societal systems reflecting neoliberal versus humanist social and political
|l ogi ¢cs, in a dynamic of reciprocal determination
people actively reproduce organizational and societal structures corresponding to their ideological
preformation (Springer, 2012; Vitus, 2017). The respective psychodynamic constructs resemble
fantasmatic logics of the neoliberal social character relatingeth others, and authorities, at the

individual level, respectively aspects of radical humanist consciousness.

4. CONCLUSION

The suggested model offers a dialectic dynamic framework of neoliberal ideology and
counteracting humanist ideals on different levels and with reference to different domains ef socio
psychological relatedness. Transcending simplifying assumptions edi@otional causandeffect
relationships, the underlying sogi@ychodynamic analysis assumes complementary dialectic
interdependencies, cascading across syskewess via bidirectional processes of tajpwn and bottom
up influence. On the individual, pshological level, these dynamics manifest in-seififorcing processes
of (selt)selection and socialization that have been analyzed in terms of reciprocal determination and
elective affinities (Jost et al., 2009), shaping social character structutesegdrd to affective and
behavioral patterns, adopted belief systems, and states of consciousness (Foster, 201 7ahtirfurgg e
2021). Starting point of this analysis on the societal mbarel is a trinity of neoliberal political logics,

prescribing individualism, competition, and instrumentality as core principles governing economically
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advanced Western capitalist societies@aD - ci , 2018) . I n a dialectic an
sociamorally corrosive political logics are contrasted on the societal miacgeb with radical humanist
ideas of individuation, solidarity, raatashpsi@anci pal
self, others, and authority. On the organizational riesel, neoliberal political logics are inherent in
workplace practices embodying social logics of -seliance, contests, and rationalization, whereas
humanistic management pracscemphasize oppositional principles of sedtualization, community,
and transformation (HornungndH®° g e, 2019) . These more applied so
channel the socializing forces of political logics from the societal level towards shaping unconscious (sub
or semiconscious) psychodynamic imageries and narratives (fantasmatic lmgits) individual micre
level (Glynos, 2008, 2011; Vitus, 2017). Based on psychoanalytic theory, the latter are exemplified by
archetypal fantasies of success, superiority, and submission (Layton, 2014), reflectovipeigal,
marketingoriented, and ahbritarian components of the neoliberal social character (Foster, 2017; Funk,
2010, 2024). These complexes are theoretically opposed to antithetical ideals of humanist consciousness,
incorporating productive orientations towards personal evolution, eguatitl empowerment. On the
other hand, aggregated fantasmatic logics also exert an upward influence in shaping institutions and

practices on the organizational mdewgel as well as on the politicaconomic macrdevel.

Pathological tendencies of neoliberalism manifest particularly drastic in the sphere of work,
notably, in management practices capitalizing on employeedighce and seihterest, instead of job
security, meaningful activities, and employer respolisibcompetition for jobs and pay on internal and
external labor markets, instead of focusing on collaboration and the common good; and subjection of
workers to a multitude of interventions, from supervision and performance assessment, motivational
trainings to restructuring and change management éBalD - c i |, 2018; Hornung e
Importantly, these measures are first and foremost instrumentally aimed towards achieving economic
objectives (e.qg., efficiency and effectiveness) that are not primarily benefitting those who are mobilized
for purposes ot aligned with their own best interest (Jost et al., 2003). Increasing hegemonic proliferation
of a manageri al i deol ogy of andKeenay, 2010),semmloynmentiswi t hs
characterized by inherent conflicts of interest on the societal (e.g., labor protection), organizational (e.g.,
participation, benefits), and individual (e.qg., time, effort) level. While, in theory, humanistic management
can luffer these conflicts by introducing additional layers of empley@ented workplace practices
(Aktouf , 199 2; Mel ®, 2016) , i mpl ementati on of f
neoliberal paradigm provides a vehicle for economic rationalizatiwork intensification and
extensification, and divisive antinion laborpolitical power tactics (Hornungnd H° g e , 2019) .
However, whereas the social logics of neoliberal workplaces and counteracting attempts of humanistic
management have previously been the focus of scholarly attention, future research needs to address more
in-depth not only the politicadconanic macrelevel, but particularly the individual micfevel, based

on psychodynamic and psychoanalytical theorizing (Foster, 2017; Funk, 2024; Glynos, 2011; Hornung
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andH®° g e, 2021) . For this purpose, soci al charact et
the context of neoliberalism as well as complemented with psychological models ofmswaio
personality development in the sense of radical humanistionssiess.

The humanist principle of synergistic unity of insights regarding external and internal social
realities emphasizes the complementarity of the (externally directed) denaturalization and critique of
societal ideologies with (internally directed) criticalfseflection and psychological development
(Fromm, 1962). The presented analysis intends to contribute to both, based on cultivating radical humanist
philosophy to counteract socially corrosive tendencies of neoliberal economistic rationality (Hamdung
H°ege, 2022). This explicitly includes challengi ni
the normative structure of neoliberal concepts suggested here. Certainly, actual lived experiences include
a fuller range of physical, psychologicahd spiritual aspects, which provide guidance on how to adopt,
enact, and promote humanist ideals on a personal level. Although primarily abstract and academic in
nature, the present preliminary considerations seek to provide a starting point fongnitratisupporting
such efforts at transforming neoliberally contaminated unconscious mindsets (LaMothe, 2016). Yet, it is
clear that such an undertaking requires not only theoretical and discursive elaboration, but even more so
dialogical and practical dékeration, for instance, in the context of academic activism and engaged
scholarship (Rahbari et al., 2024). What is at stake is nothing less than the normative basis for a civilized
society, where social responsibility and ecological sustainability &gtiged over profits and power,

serving capital accumulation and rule of politieabnomic elites.
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BANK CLOSURES, LOCAL ECONOMIC GROWTH, AND LOCAL EMPLOYMENT
Trinh Vu NGUYEN *
Andras BETHLENDI ™

ABSTRACT

Bank closures disrupt the flow of credit to businesses and adversely affect the potential investment
activities of firms, leading to a decline in local employment. This study empirically investigates the impact
of bank closures and local economic growth Hungarian local employment. Utilizing annual data
covering all 20 counties in Hungary for 202919, this study employs fully modified ordinary least
squares (FMOLS) to estimate the empirical results of the study. The findings of the study showtiliat healt
bank closures increase local unemployment, whereas unhealthy bank closures reduce local
unemployment. In addition, the increase in newly established corporations and local economic growth
helps create more job opportunities, which in turn helps redacal lunemployment. The growth of
investment from the national economy into the locality creates momentum for local economic development
through many economic projects, thereby reducing the local unemployment rate. Besides, local
unemployment rose as a rétsaf the escalation in national gross fixed capital formation. The study
suggests that policymakers should pay more attention to bank consolidation and limit the closure of
healthy local banks. At the same time, introducing M&A policies to encouragelidatisa in the
banking sector, especially for weak banks, will help stabilize the national financial system and promote

local employment opportunities and economic growth.

Keywords:Bank Closures, Local Economic Development, Local Employment, Healthy Banks, Unhealthy

Banks.

JEL Codes:R11, E2, GS33.

1. INTRODUCTION

A notable component of the global financial crisis was the large increase in bank failures around
the world. Commercial banks underwent mergers and acquisitions, includingalSsBikIed and nen
government transactions (Nicholsand Salaber, 2014). Bank failures caused a significant increase in
taxpayer spending due to the resolution processes involved. The importance of the issue has prompted

substantial research into both the root causes of bank failures and measures for ingumorate
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governance to influence bank performance (Zagorchay Gao, 2015). The ensuing bank failure
devastated the economy (Dell et al., 2008), as shown in Europe (Vacca et al., 2021), Asiaafidaque
Brown, 2017), and Africa (Aka, 2011). The main difficulty is that there is always a spillover effect
(Fidrmuc and Korhonen, 2010). As a result, it is necessary to analyze the potential issues posed by

financial crises and bank closures.

Much researchasdemonstrated that bank failures had an impact on economic activity, particularly
local employment (Bernanke, 1983a; Hori, 2005). However, in our study, we focus on the local effects of
bank closure rather than the systesde financial instability. Practiners and policymakers frequently
claim that the rapid advancement of information technology (specifically digital banking) has diminished
the importance of distance in financial services of banking and its impact on local economic activity.

Thus, it is gorevalent argument that integrating small banks will increase banking sector efficiency.

Empirical literature frequently fails to establish a clear link between bank closures and local
employment (Gies, 1979; Gunther et al., 1995; Rana@relShively, 2005). Bankruptcy can have local
economic causes, and closing insolvent institutions can have a severe impact on local jobs. Thus, bank
closures, regardless of local economic conditions, could serve as a pure experiment to explore banks' true
ecanomic impact. However, there is little data on the closure of a substantial number of healthy banks.
Ashcraft (2005) investigated healthy bank closures in the local economy using a dataset of healthy
subsidiaries of a muHbank holding company. When unitteg lead banks failed, the FDIC also shuttered
healthy institutions. Nguyen (2019) investigated the influence of bank branch closures on local access to
credit during the 2000s.

Following the global financial crisis, the trend of bank branch closures has continued, with 28
percent of bank branches in the European banking system closed by 2018 compared to the peak in 2008,
according to the ECB (2020). In Hungary, this ratio excebedsEuropean average, with a rate of 36
percent from 2008 to 2018, ranking it as the 12th highest bank closure rate in the European Union. The
closure of EU and Hungarian bank branches is driven not just by digitalization but also by the quest for
operatonal efficiency within the banking sector {Hleouch et al., 2022). Moreover, the quantity of
research examining the effects of bank closures on local employment in Hungary is still somewhat
restricted. Consequently, we examine the role of banks in loocabenic activity and the effects of bank

closures and local economic growth on local employment from 2013 to 2019.

The study plan is as follows: In section 2, an overview of the relevant literature is provided. Section
3 describes methodologies for research and datasets. Section 4 presents the empirical findings. Finally,

section 5 discusses the conclusions and paotipjications.

2. LITERATURE REVIEW
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Most previous studies have focused on the effects of bank closures on local economic growth. As
aresult, there has been little research on the aspect of local employment. We observed a pattern of negative
effects from bank closures on local developmerilb@st andKochin, 1989; Ghosh, 2017; Contreras et
al., 202; Contreras et al., 2023). Bank failures have a major impact on the local labor market (Contreras
et al., 2022). GilberandKochin (1989) discovered that bank closures had reduced employment chances
in Oklahoma and Kansas, USA. The negative impact of bank failures is evident in the reduction of
employment in the construction sector of all 50 states and the District of Col(h98i42014), as
disruptions in credit flows have adversely affected firms' potential investment activities, resulting in a
decrease in employment (Ghosh, 2017). Furthermore, between 1994 and 2014, bank failures reduced net
employment creation by approxitety 16,433 jobs in metropolitan statistical areas (MSAs) with average
populations, compared to MSAs that did not experience bank failures (Contreras et al., 2022). Contreras
et al. (2023) found that bank failures increased the GINI coefficient by 0s3(anid.7%). This indicates
how widespread lending cuts to small businesses contribute to income inequality in the United States,
limiting their ability to create jobs in a sector that employs a large number @hémme people. In
addition to these negaé consequences, GilbemdKochin (1989) demonstrated that bank failures have

a minor influence on employment in rural counties in Nebraska, USA.

Based on the previously mentioned studies, we discovered the following. For starters, the majority
of the studies focused on either healthy or unhealthy banks, rather than both. The current study compares
the effects of healthy and unhealthy bank closoretocal employment. Second, the literature focuses
exclusively on the United States economy. Only a few studies have focused on developed European
markets. There is currently no study concentrating on Central and Eastern Europe. Third, over the
previous b years, there has been a considerable increase in banking digitalization. Thus, past studies'
findings may no longer be applicable in today's financial climate. Some studies look only at the overall
impact of bank closures on local employment. As a resatinvestigate the relationship between bank
closures (particularly healthy institutions), local economic growth, and local employment, as well as
whether bank closures are followed by an increase in local unemployment. Most studies find that bank

closues have a detrimental influence on local employment. Thus, we suggest the hypothesis:

Hypothesis: "Healthy bank closures have a significant positive effect on Hungary's local

unemployment.”

3. DATA AND METHODOLOGY

This section describes the methodological framework utilized to examine the data set for this study.

3.1. Model Specification

The primary objective of this study is to determine the relationship between bank closures

(specifically healthy banks), local economic growdihd local employmentand whether those bank
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closures are followed by an increase in local unemployment during the period from 2013 to 2019. Based
on the research of Gilbeand Kochin (1989), Ashcraft (2005), and Ghosh (2017), we propose four

research models as follows:

CUEC@+1=T 0+1 1CNRCg:1 +T 2CRGDPGg:1 +1 3DHB@+1 sDUHB@+T sCNEIG@:1 +
I 6CGFCFG:1 + - » (1)

CUEC@1=T 0+1 1CNRCg+1 +T 2CRGDPGg:1 +1 3NHB@+1 sNUHB@+T sCNEIGg@:1 +
I 6CGFCFG:1 + - % (2)

CUEC@+1=T 0+T 1CNRCg:1 +1 2CGVAG @1 +1 sDHB@+T sDUHB@+1 sCNEIGqe:1 +
I 6CGFCFG:1 + - @ (3)

CUEC@1=T 0+T 1CNRCg+1 +1 2CGVAG @1 +T sNHB@ +T sNUHB@+1 sCNEIGq@:1 +
I 6CGFCFG:1 + - @ (4)

where CUEC, CNRC, CRGDPQCGVAG, CNEIG and CGFCFG denote thecumulative
unemployed change of thepunty, cumulative newly registered corporations grovaeththe county,
cumulative real GDP growth dhe county,and cumulative gross value added growthtbé county,
cumulative national economy's investment growth by the actual location of the investment (@uhty),
cumulative national gross fixed capital formation grow#spectively.DHB and DUHB are dummy
variables. SpecificallyDHB equals 1 if county i had ®BIA transactions for a healthy bank in year t and
0 otherwise. Similarly, DUHB equals 1 if county i has M&A transactions with unhealthy banks in year t
and O otherwiseNHB and NUHB are the number of M&A transactions for healthy banks and for

unhealthy banks inountyi in year t, respectively.

It is important to notice thate andr 's (1, 2, 3, 4yepresent the constant term and the unknown
parameters to be estimatéthe disturbance error term, denoted lpjis assumed to have a normal
distribution with zero mean and constant variance. Also, t and i represent the time trend and cross

sectional counties, respectively

Table 1 lists the dependent, independent, and control variables used in the study, along with their
abbreviations and other details.
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Table 1.Variable Description

Notation Details
Dependent Variables
CUEC Cumulative unemployed change
Independent Variables
CNRC Cumulative newly registered
corporations growth
CRGDPG Cumulative real GDP growth
CGVAG Cumulative gross value added growt
Dummy variabledor healthy bank
DHB
closures
DUHB Dummy variabledor unhealthy bank
closures
NHB Number of healthy bank closures
NUHB Number ofunhealthy bank closures
Control Variables
Cumulative national economy's
CNEIG investment growth by the actual locati
of the investment
CGECEG Cumulative natlo_nal gross fixed capit|
formation growth

Source:Elaborated by the authors

3.2. Data andSample

This study makes use of a panel dataset that covers all 20 counties in Hungary from 2013 to 2019.
During this time, there was a merger and consolidation among Hungarian cooperative credit institutions.
They were eventually forced to merge into a singleigm over numerous waves. During this process,

small local banks merged with larger players, resulting in the closing of branches, the termination of local

independent management, and the centralization of business decisions.

The data for this study were gathered from the Hungarian Central Statistical Office, the Integration
Organisation of Cooperative Credit Institutions, and the Ministry of the Interior's Deputy State Secretariat

Responsible for Keeping Records in Hungary.

At the beginning of the study period, the Hungarian banking sector had significgoé¢riorming
loan (NPL) ratios. The commercial banking sector's average NPL ratio was 25%. We categorize local

banks into two groups: healthy banks (NPLs < 25%) and unhesl

banks

Hungarian counties, there are 85 healthy bank closum@$5 unhealthy bank closures.
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3.3. Methods

In this study,we usethe Rully Modified Ordinary Least Squares (FMOLS) estimation method
Fully Modified Ordinary Least Squares (FMOLS) is a regression technique for estimating parameters in
linear regression models, particularly when dealing with-stationary data, serial correlation, and
potential endogeneity. It overcomes the limitatiorfs Qrdinary Least Squares (OLS) in some
circumstances, resulting in more accurate forecasts, especially for small sample siddion, to test
the robustness of the research models, we use robustness test.

4. EMPIRICAL RESULTS

This section presents and discusses the results of the descriptive statistics for all the variables used
in the study, the crossectional dependence, panel unit root, panel cointegration, hypothesis testing, and
robustness test.

4.1. DescriptiveStatistics

The descriptive statistics of the variables utilized in the sample are presented first (as indicated in
Table 2)

Table 2.Descriptive Statistics

Variables Obs Mean | Std. dev. Min Max
CUEC 140(-0.21 0.31| -0. 85 0.8240
CNRC 140( 0. 04 0.07( -0.13 0.2674
CRGDPG 140( 0. 06 0. 04| -0. 06 0.1747
CGVAG 140( 0. 14 0.04] 0. 02 0.2506
DHB 140( 0. 31 0. 46 0 1
DUHB 140( 0. 10/ 0. 31 0 1
NHB 140 0.60f 1. 17 0 7
NUHB 140( 0. 10/ 0. 31 0 1
CNEI G 140( 0. 28 0. 33| -0.45 1.2526
CGFCFG 140( 0. 24 0. 15 -0.01 0.46609

Source:Elaborated by the authors.

The table showshe mean value of cumulative unemployed change (CUE@)2426, ranging
from -0.8548 to 0.8240. Cumulative newly registered corporations growth (CNRC) is having a mean
value of 0.0469 with a minimum value @f.1382 and the maximum value of 0.2674. Wieman value of
cumulative real GDP growth (CRGDPG) is 0.0641 with the minimum and maximum valt@9&66
and 0.1747, respectively. The mean value of cumulative gross value added growth (CGVAG) is 0.1415
ranging from 0.0292 to 0.2506.
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Cumulative national economy's investment growth by the actual location of the investment
(CNEIG) is having a mean value of 0.2844 with a minimum valu®.4617 and the maximum value of
1.2526. The mean value of cumulative national gross fixed capitahfmmn growth (CGFCFG) is 0.2482
with the minimum and maximum values-6£0118 and 0.4669, respectively.

4.2. CrosssectionalDependence

The study uses the Pesaran CD test to find «essonal dependency in the data. Table 3 shows
that the null hypothesis of "crosgctional dependency” is rejecte®%t (p-value < 0.8), indicating that
a shock in one of the selected counties transfers to other counties.

Table 3. Cross-sectionalDependence

Models CD statistics P-value Decision

Model 1 5.407 0.0000 AnCr-&estional d
Model 2 5.724 0.0000 AnCr-&estional d
Model 3 11.874 0.0000 ACr-&estional d
Model 4 13.414 0.0000 ACr-&estional d

Source: Elaborated by the authors

4 3. PanelUnit Root

Table 4 shows the results of the Letim-Chu unitroot test, which is used to ensure data
stationarity. The test's null hypothesis is "nonstationary series". The nesugtdthat CUEC, CNRC,
CRGDPG, CGVAG, DHB, NHB, CNEIG, and CGFCFG are stationary at a level of 0. DUHB and NUHB
become stationary at the first disftfadrieomaea yby errdje
level of 5% (pvalue< 0.05). This implies that DUHB and NUHB are integrated of order 1.

Table 4. Levini Lini Chu Unit-Root Test

Variables Level First-Difference Order of integration
CUEC 0.0000 0.0000 1(0)
CNRC 0.0000 0.0000 1(0)

CRGDPG 0.0000 0.0000 1(0)

CGVAG 0.0000 0.0000 1(0)
DHB 0.0123 0.0000 1(0)
DUHB 0.4706 0.0000 1(1)
NHB 0.0000 0.0000 1(0)
NUHB 0.4706 0.0000 (1)
CNEI G 0.0000 0.0000 1(0)
CGFCFG 0.0000 0.0000 1(0)

Source: Elaborated by the authors
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4.4. PanelCointegration

Table 5 shows the results of the Pedroni test of cointegration, which is used to determine whether
n k abl The
is rejected at the level of 5% because the gitibavalues of the Modified PhilligsPerron test, Philligs

thereisalong er m | i bet ween var.i es. result sho

Perron test, and Augmented Dick&yiller test are almost less than 0.05, indicating the existence of a

long-term relationship among variables in all of the research models.

Table 5. Pedroni Panel CointegrationTest

Models Modified Phillipsi Phillipsi Perron test Augmented Dickeyi
Perron test Fuller test
Statistic 9.6012 1.0355 2.8884
Model 1
p-value 0.0000 0.1502 0.0019
Statistic 9.4246 0.0740 2.1525
Mo d el
p-value 0.0000 0.4705 0.0157
Statistic 9.5597 3.5018 3.8230
Mo d el
p-value 0.0000 0.0002 0.0001
Statistic 9.3261 -4.7631 2.6528
Mo d el
p-value 0.0000 0.0000 0.0040

Source:Elaborated by the authors

45, HypothesisTesting

The study applies FMOLS to examittieproposed hypothesaf the studyThe results of FMOLS

are shown in Table 6.

Table 6. HypothesisTesting

Variables Model (1) Model (2)
20.4166 203731
CNRC. (0.100) (0.107)
2.4097% 2.4862+
CRGDP.G.. (0.000) (0.000)
0.0821*
DHB. (0.070)
20,1464+
DUHB . (0.030)
0.0030
NHB. (0.850)
-0.1073*
NUHB (0.077)
20.1019 0.1122
CNEI.G.u (0.172) (0.102)
0.4866" 0.5041+
CGFCRG (0.003) (0.001)
Conctand 20.1347% 201120+
(0.002) (0.004)
N 139 139
R? 0.2298 0.2424

Source: Elaborated by the authors
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The results of FMOLS reveals thdtealthy bank closures have a positive impact on local
unemployment (based on the Hungarian counties data level), particularly local entrepreneurial activities
and the labor markett is especially noticeable in employment and GDP growth rates (Ghosh, 2017).
This effect can be explained by a significant decline in bank lending (Ashcraft, 2005). Furthermore,
closings cause a steady drop in local small business credit, reducing n@nalvirm formation and
employment creation capability (Contreras et al., 2023). These findings lend support to the empirical
research conducted by GilbandKochin (1989), Ghosh (2017), Contreras et al. (2022), and Contreras
et al. (2023)This results supported the hypothesis of the study

Unhealthy bank closures have a negative impact on local unemploywhant -Oltver et al.
(2020) found that negative impacts are more pronounced and significant in the short term but also endure

in the long run.

In addition, the growth of newly established corporations, local economic growth, and growth of
investment from the national economy into the locality have a negative impact on local unemployment.
Meanwhile, national gross fixed capital formation growth Agositive impact on local unemployment.

This can be explained by the uneven growth of national gross fixed capital formation in the counties and
the inappropriate allocation of resources. This leads to a negative impact on the local economic activity

and increases unemployment.

4 6. Robustness Test

To test the robustness of the research models, we use the cumulative gross value added growth of
the county instead of the cumulative real GDP growth of the county in the research Modetsults
of robustness tesire shown in Tablg. Results show that the robustnésst results also showed similar

results.
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Table 7. Robustness Test

Variables Model (3) Model (4)
20.4749+ 20.4191
CNRG. -2 (0.048) (0.057)
11,4275+ 14737+
CGVAG: .1 (0.001) (0.000)
0.0999*
DHB. (0.019)
20.1595
20.0005
NHB. (0.972)
-0.1077*
20.1049 -0.1178
CNEI.G.s (0.137) (0.070)
053627 0.5599++
CGFCRG (0.001) (0.000)
Conctant -0.1024* -0.0739
(0.078) (0.162)
N 139 139
R? 0.1494 0.1536

Source:Elaborated by the authors

5. CONCLUSIONS

Bank closures impair the supply of credit to businesses, reducing firms' prospective investment
activities and resulting in a decrease in local employment. This study aims to investigate the different
effects of healthyand unhealthy bank closures and local economic growth on Hungarian local
employment. There are only a few studies that look at developed European markets, and no study on
Central and Eastern Europe. Our study was based on data from Hungary. The empisitightiors in
the literature employed rather old data, as banking digitalization has progressed significantly over the last
15 years. More recent data, a4@®VID dataset (2012019), is used by us.

We employ the fully modified ordinary least squares (FMOLS) estimation method and the
robustness test to examine the relationship between bank closures, local economic growth, and local
employment in Hungary from 2013 to 2019. Using 20 counties in Huniy@yesults reveal that healthy
bank closures increase local unemployment, whereas unhealthy bank closures reduce local
unemployment. This study shows that bank closures have a detrimental impact on the supply of credit to
local enterprises and the loeadonomy's growth, resulting in higher unemployment. Increase in newly
established corporations and local economic growth helps create more job opportunities, reducing local
unemployment. Besides that, the growth of investment from the national econotimgiluicality creates
momentum for local economic development through many economic projects, which reduces the local
unemployment rate. In addition, local unemployment rose as a result of the escalation in national gross

fixed capital formation.
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M&A policies that favor banking sector consolidation, particularly for weak banks, would

contribute to the national financial system's stability and economic growth. However, we recommend that
authorities focus more on bank consolidation, which includesclbsure of local banks (particularly
healthy local banks). National economic benefits may conflict with local economic objectives. This
negative effect could be minimized by a more diverse M&A policy that assures access to local funds and
banking service. On the business side, we anticipate that this will act as awpatal to bank executives

to focus more on local strategy in the bank's business operations rather than pushing the digitization of

financial services

REFERENCES

AKA, B. E. (2011)iSect or all O u ang kinarsial DeselopmenthEvidence from WAEMU

Countrie® |n Economic development in Africa. Paper prepared for the CSdkierence.

Ashcraft, A. B. (2005YiAre Banks Really Special? New Evidence from the FDQuced Failure of
Healthy Banké American Economic Review, 95¢5)7121730.

Bernanke, B. S. (1983d@Nonmonetary Effects of the Financial Crisis in the Propagation of the Great

Depression American Economic Review, 73(357 76.

Contreras, S., Delis, M. D., Ghosh, &ndHasan, |. (2022)iBank Failures, Local Business Dynamics,

and Government Polidy Small Business Economics,2D.

Contreras, S., Ghosh, AndHasan, |. (2023§iThe Effectof Bank Failureson Small Business Loar@md
Incomelnequalityp Journal of Banking & Finance, 14606690.

Dell'Ariccia, G., Detragiache, EandRajan, R. (2008jiThe Real Effecof Banking Criseé Journal of
Financial Intermediation, 17(139-112.

ECB (2020)fStatistical Data Warehous8S} Banking Structural Financial IndicatarfRetrievedrom
https://sdw.ecb.europa.eu/browse.do?node=9689719.

E-Meouc h, N. ahdAlpek] B &.i(2022)iMedduring Spatial Distribution in the Banking
SysteminHungagModer n Geog2545 i a, 17 (1)

Fidrmuc, JandKorhonen, I. (2010}iThe Impactof the Global Financial Crisisn Business Cyclem
Asian Emerging EconomiésJournal of Asian Economics, 21(203-303.

Ghosh, A. (2017§iDo Bank Failures Still Mattan Affecting Regional Economic Activity? Journal of

Economics and Business,:9016.
Gies, T. G. (1979jimpact of Bank Failuresn Local Economies
Gilbert, R. A.andKochin, L. A. (1989)iLocal Economic Effectsf Bank Failureé Journal of Financial

Services Research, 3(833-345.

147



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
Gunther, J. W., Lown, C. @ndRobinson, K. J. (1995Bank Creditand Economic Activity: Evidence
fromthe Texas Banking DeclideJournal of Financial Services Research, :9§1)48.

Haque, F.andBrown, K. (2017)fiBank Ownership, Regulatioand Efficiency: Perspectives from the
Middle East and North Africa (MENA) Regioninternational Review of Economics & Finance,
47. 273293.

Hori, M. (2005)fiDoes Bank Liquidation Affect Client Firm Performance? Evidence from A Bank Failure
in Japad Economics Letters, 88(3415420.

Nguyen, H. L. Q. (2019JiAre Credit Markets Still Local? Evidence from Bank Branch Clogings
American Economic Journal: Applied Economics, 11{132.

Nicholson, R. R.and Salaber, J. (2014)The Impactof the Financial Crision the Performancef
European Acquisitiorts In International Businesand Institutions Afterthe Financial Crisi&(pp.
73-92), London: Palgrave Macmillan UK.

Ramirez, C. DandShively, P. A. (20055iDo Bank Failures Affect Real Economic Activity? Statvel
Evidencefromthe PreDepression Era. Stateevel Evidence from The Pieepression Ei@(June
2005) FDIC Center For Financial Research Working Paper, (28)5

Vacca, V. P., Bichlmeier, F., Biraschi, P., Boschi, N., Bravo, A., Primio, L. andWestman, H. (2021)
fiMeasuring Thelmpactof A Bank Failureon the Real Economy: An EWide Analytical

Framework .

Zagorchev, AandGao, L. (2015¥iCorporate Governanand Performancef Financial Institution® |,

Journal of Economics and Business, B241.

148



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
A COMPARATIVE ANALYSIS OF SPIKING AND TRADITIONAL NEURAL NETWORKS
FOR ONLINE ADVERTISING

losif VIKTORATOS
Albin URUQI™

ABSTRACT

This work investigates Spiking Neural Networks (SNNs) as a novel and biologically inspired
approach to predict clicikhrough rate (CTR) in personalized online advertising systems. CTR is a critical
metric for assessing user engagement and advertisemefitapiliy, directly influencing the
effectiveness of online advertisements. A comparative analysis of contemporary methodologies has been
implemented, encompassing Spiking Neural Network (SNN) architecture, s alongside traditional machine
learning algorihms and Artificial Neural Network (ANNbased architectures. The training and
evaluation processes for these models have been conducted utilizkegtablished public datasets to
ensure reproducibility and relevance. To maximize robustness and r&jiabili models have been
subjected to rigorous testing and validation protocols, includifigid crossvalidation procedures and
systematic hyperparameter optimization technigues. Moreover, the models have been engineered with an
emphasis on interoperaliif and scalability, specifically designed to facilitate seamless integration and
deployment within webased platforms and distributed computing environments. The outcome of this
research includes a comparative analysis of prediction accuracy betweear®NBNN models. Findings
demonstrate that SNbBased models for CTR prediction are competitive with traditional -Abidéd
models. By being the first to explore the application of SNNs in CTR prediction, this research holds
significant scientific and sociaiplications, paving the way for future innovations in developing more
efficient and accurate CTR prediction algorithms, and potentially transforming the landscape of

personalized advertising.

Keywords: Artificial Intelligence, Machine Learning, Cliekhrough Rate (Ctr), Artificial Neural
Networks, Spiking Neural Networks.

JEL Codes:

1. INTRODUCTION

Artificial Intelligence (Al) is driving a rapid unprecedented technological advancement
revolutionizing society and transforming human lifesty(ess et al., 2018) The recent increase is
accredited to neur al net works (NNs) and the sur ge

Networks (NNs) are capable of processing and interpreting large amounts of data, making them

* American College of Thessaloniki, Thessaloniki/ Greeemd: ivictor@act.edu.
™ American College of Thessaloniki, Thessaloniki/ Greeemai: 20200086 @student.act.edu.
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remarkably effective for complex tasks such as forecasting, image recognition, natural language
processing, and artistic creati@@urney, 1997) Al aims to extend and augme
and efficiency in several distinct areas such as business intelligence, health, transportation and more. An
area that has seen a phenomenal boost is business analytics. In the business worldgwifiteastlyi
boosted competitive advantage by offering optimization and automation tools that accelerate delivery and
enable the development of innovative products and services. A key application of this technology is in
personalized advertising, where a@e prediction of clickhrough rates (CTR) is crucial for effective
targeting and maximizing ad impgctMe dei r os, Hoppe.n and Ma-ada, 2020

Personalized Online Advertising Systems, also known as targeted advertising, represent a
significant paradigm shift in the world of digital marketing and commerce. These systems use algorithms
heavily trained on huge amounts of user data to tailor thetehraents humans see on online platforms
to match their unique tastes and ne@itradal i m®n e z e tUserdata contan@any aspects of
information, such as search queries, website visits, previous purchases, location, and demographic
information about users. Accordingly, these systems aim to display ads precisely when the user is most
likely to be inte@ested in then{Deng et al., 2019) According to Statista research, online advertising
income in the US increased from $124.6 billion to $139.8 billion in 2020, a 12.2 per cent increase over
2019. By 2025, the industry for online advertising is anticipated to grow to $982.82 @ikéerarch and
Markets Ltd., 2021)Click-based performance measurements, such as the number of clicks or click
through rate (CTR), are used in online advertising to measure how relevant advertisements are to the users

(Yang and Zhai, 2022)CTR is the ratio of clicks to the number of times an advertisement is shown.

oA n Hi i CHE I

AN i 1P (1)

Improving CTR is considered an effective strategy for driving 4@mm growth in the online

advertising ecosystem. An improved CTR can lead to more effective ad spending, higher conversion rates,
and better resource allocation, translating into signifiemonomic benefit§Robinson, Wysocka and
Hand, 2007)Thus,industry experts and researchers use statistical and machine learning models to predict
the likelihood that users would click on a certain link or element within a digital interface, such as a
website, email, or advertisemd@ren and Keromytis, 2014This problem is known as CTR prediction
(Choi et al., 2020)

Neural Networks are computational machine learning models inspired by human brain dynamics.
These models consist of artificial interconnected dotes, replicating brain neurons, that process and direct
information. Most current Artificial Neural Netwottkasel models are based on highly simplified brain
dynamics. They have been used as powerful computational tools to solve complex pattern recognition,
function estimation, and classification problems. However, due to the need for more powerful and
biologically realistic models, Spiking Neural Netwebased models have been developed which

comprise spiking neurons instead of other traditional artificial nemsshDastidar and Adeli, 2009)
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The process of spiking signal transmission is quite sophisticated and differs from the traditional
continuous values concepihe spikes (action potentials) travel along axons and activate synapses. These
synapses release a neurotransmitter that quickly diffuses across the synaptic cleft to bind to receptors on
the postsynaptic membrane, thereby transmitting the signal to theenws®wi. the postynaptic neuron.
Intheposs ynaptic neuron, these neurotransmitters aff
incoming spike, the membrane potential of the neuron rapidly increases before slowly declining (inset).
Suppose several spikes arrive in a short perfdihe. In that case, the membrane potential crosses a
threshold, and a spike is generated and fired down the axon, simultaneously resetting its potential
(Gr ¢ni ng an dSNEsoffet aglvantages h @rpcessing #t@ak data(Tavanaei et al., 2018)
Their ability to handle sparse and event driven data makes themsuitellil for scenarios such as CTR
prediction, where user actions and events are sporadic. SNNs' energy efficiency and potential for
asynchronous processing also has practical benefitdafgescale implementationgPonulak and
Kasi GEBs ki , 2011)

This research aims to tackle the challenge of CTR prediction problem using advancéasiN

models and outperform exisitng statethe-art approaches. The objectives of this work are the following:

1 Design and develop novel SNbhsed models tailored to the specific requirements and challenges
of personalized online advertising systems, considering several complex factors such as user

behavior patterns and information.

1 Investigate and understand the potential advantages oftfalsétl models over traditional ANN

based models in predicting CTR in the context of personalized online advertising.

1 Conduct empirical experiments and comparative analysis to quantitatively assess the performance
of the SNNbased models in terms of CTR prediction accuracy, efficiency, and adaptability in

comparison to traditional ANfased models.

9 Provide valuable insights for boosting advertising effectiveness for businesses and users. By
refining CTR predictions, businesses can optimize their ad placements and targeting strategies,
leading to better campaign performance and increased ROI. Onh#rehand, users will get

more relevant ads, improving their overall online experience and engagement.

2. LITERATURE REVIEW

SNNs have recently begun to gain more attention in a variety of fields in the tech industry. Some

of the most recent stat#-the-art applications SNNs include:

9 Detection of weather imagesThe transmission of weather information from a location at
specific time intervals has an impact on the living conditions of the people who live there, either

directly or indirectly. Toja-ar et al ake2020)
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weather predictions based on weather images using today's technology and computer systems.
They demonstrate that using SNNs in conjunction with deep learning models can achieve a
successful resulf Toj a- ar , Ergen MahdolCfhmand, C268620 Rodr
Pietrzak et al., 2023)

1 Recognition of emotional states.Luo et. al. (2020) propose an innovative method for
recognizing emotion states by combining Spiking Neural Networks (SNNs) and
electroencephalograph (EEG) techniques. Two datasets are used to validate the proposed method.
The results show that using thariance data processing technique and SNNs can classify
emotional states more accurately. Overall, this work achieves a better performance than the
benchmarking approaches and demonstrates the advantages of using SNNs for emotion state
classificationgLuo et al., 202pEshraghian et al., 202%katchkovsky, Jang and Simeone, 2020)

1 Event-based optical flow estimation.Kostaand Roy,(2023) focus on improving the task of
optical flow estimation using SNNs with learnable Neuronal Dynamics. Experiments on the
Multi-Vehicle Stereo Evertamera dataset and the DSEw dataset show reduction in
average endpoint error (AEE) compared tdesdf-the-art ANNs(Kosta and Roy, 202Basel et
al., 2022)

Regarding the domain of CTR prediction, multiple efforts have been made in recent years to
improve the accuracy. Some of the most recent approaches include:

9 Combining Convolutional Neural Networks (CNNs) and Factorization Machine (FM).
Xiang-Yangand Wang(2018) develop a model that extracts Rigipact features with CNN and
classifies them with FM, which can learn the relationship between feature components that are
mutually distinct. The experimental results show that the &NNhybrid model can effeately
improve the accuracy of advertising CTR prediction when compared to thesingieire model
(Xiang-Yangand Wang, 2018)

1 Optimized Deep Belief Nets (DBNs)QIin et al. (2019) focus on increasing the training efficiency
of a prediction model using DBNs by proposing a network optimization fusion model based on a
stochastic gradient descent algorithm and an improved particle swarm optimization algorithm.
The exriment results show that the fusion method improved the training efficiency of deep
belief nets, resulting in a better CTR accuracy compared to the traditional rf@uteldieHao
and YiLun, 2019)

1 Enhanced Parallel Deep CTR modelCurrent deep CTR models, such as Deep and Cross
Networks (DCN), suffer from insufficient information sharing, which limits their effectiveness.
Chen et al. (2021) propose an Enhanced Deep & Cross Network (EDCN) with lightweight,

modelagnostic bridge anegulation modules, to enhance CTR prediction accyf@legn et al.,
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2021, Elsayed and Schmidthieme, 2022) Extensive testing and reafbrld deployment on

Huawei's online advertising platform shows that EDCN outperforms the baseline rf(@aléls

et al., 2024)

1 Deep FieldEmbedded Factorization Machines (Deep FEFMs)Pande et al. (2023) showed
that a Deep FEFMbased model, compared to other Field Factorization Madiased models,
has much lower complexifyPande, 2021 Deep FEFM combines the interaction vectors learned
by the FEFM component with a Deep NN and is, therefore, able to learn more order interactions.
Also, after conducting comprehensive experiments on two publicly availableoddl datasets,
the resultshowed that Deep FEFM outperformed the existing -sthtee-art shallow and deep

models.

3. DATA SET

The training and testing phases of deep learning models are heavily dependent on data. Therefore,
various online datasets were thoroughly examined. After evaluating key parameters such as size (rows
and columns), data variety, and the number of variatobesjatasets were selected for training and testing
the developed models. The first dataset has been released by Avazu technology Company, and therefore
is usually referred to as the Avazu dataset. Avazu dataset contains over 40 million rows and 24 columns
including 23 features and 1 target column. The dataset includes various attributes related to online ad
interactions. Each record is identified by a unique ad ID, with an outcome field indicating whether the ad
was clicked or not. The dataset capturesttmestamp of the interaction, formatted to show the exact
hour, day, month, and year. It includes several anonymized categorical variables, along with information
on the banner position, and details about the associated site and app, such as theindbs, dnd
categories. The dataset also records despieific information, including the device's ID, IP address,
model, type, and connection type. Additionally, there are multiple anonymized categorical variables that

further describe the data.

The second dataset is the Digix dataset, released in 2010. The dataset includes the advertising user
behavior data collected from seven consecutive days. It has over 41 million rows and 36 columns.
Similarly to the Avazu dataset, there is one target coltepresenting the user click and the rest of the
columns represent the features. Features include fields that identify ad tasks, materials, and advertisers,
as well as details about the ad's creative type, display form, and slot placement. User deraayretphic
as age, city, occupation, and gender are captured, along with-dpeicific information like model, size,
and network status during interactions. The dataset also classifies the apps involved in the ad tasks and
provides information on app and de¥ characteristics, such as storage size, release time, and ratings.
Additionally, it includes data on user behavior, membership status, and activity levels, alongside details

about the ad industry and the date of the recorded behavior.
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In order to clean and restructure the data, the process known as data preprocessing has been
performed. The data preprocessing is performed as follows: the datasets are saved int&€panated
Values (CSV) files i n botdylehrve IhtheDigx da@get theauhiquea g Sy ¢
ID field has been excluded whereas in the Avazu dataset, the unique ad ID field along with Device ID
and Device IP fields have been excluded. Next, from the stored CSV files, the data is extracted via the
O0pandraead_csvO6 function into a panda Data Frame |
extracted is included in the read function as a parameter. The extracted columns from the dataset are split
inside the Data Frame into target column and featahemns. Next, all the feature columns data are
converted to categorical data types. At this point, the data in the Data Frame is properly integrated. Next,

t he Data Frame is split into two Data Fr.dhees, t he
6x6 Data Frame is composed of the categorical f e
the target column. At this point, Ot¢o t Encoding is performedbt on t h

Encoding is a valuable preprocessing technique to baradegorical data in machine learning. Finally,

the 6x6 and 6y6 Data Frames are split into O0x_treze
6train_test spl ileardlibrary whete the two tfainimg Matas Framé&si cordaivh of

the initial data while the two testing Data Frames contain 20% of the initial data. Furthermore, on the data
preprocessing phase of the Sikkhised models there is an additional step. The four aforementioned Data
Frames are converted into multidimemsal tensors which convert the data to a suitable format for

Spi king Neur al Net work Architectures. This conve

function from PyTorch library.
4. METHODOLOGY

First, welkknown advertising datasets from publicly available sources were selected. Data
preprocessin@explain in 3. DATA SETwas conducted to ensure quality and consistency. Second, three
traditional ANN-based models, a baseline machine learning algorithrtheeeSNN-based models were
developed, specifically tailored for CTR classification prediction taBkisd, the models were trained
and tested on the datasets. All models weretfined, exploring various neuron classes, learning rules,
and network topologies to optimize performance for CTR prediction. Rigorous testing and validation were
conducted using staadd evaluation metrics, including AUROC and accuracy. Throughout this
process, iterative refinements were made based on experimental results to enhance the models' accuracy
and efficiency. Finally, an extensive analysis of the results was performealuatevthe effectiveness of
SNN-based approaches for CTR prediction, highlighting their strengths and potential areas for future

improvement in computational advertising.
To begin with, the developed ANN models include:

Deep Baseline Modet consiss of multiple hidden layers. In this work, the Deep Baseline is built

as a Sequential Keras model with four fully connected dense layers. The first layer is responsible for
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inputting the data, two hidden layers, and the last layer is responsible for the output. The first three layers
use the rectifier function which is known as RelLU activation function. The ReLU activation function is
differentiable at all points except atraeFor values greater than zero, the max of the function is chosen.
This can be written as:

ch'Q@ mh

o~ s . PP ss n 5
Qo o T Ag mhé @RI 0 i 0 (2)

where X is the input to a neuron.

The last layer (output layer) comprising of one neuron uses the sigmoid function. The sigmoid function

can be written as:
, O — — p ., ® (3)

The model is compiled using the Adam optimizer. Adam stands for Adaptive Moment Estimation and
combines the focal points of two other prevalent optimizers: AdaGrad and RMSProp. Adam computes
the first and second moments of the gradients to maintain aeld@éikning rates for every parameter.
Given parameten§ (0) and a loss functiofi(0), wheredindexes the current training iteration (indexed at

0), Adam's parameter update is given by:

I N p 1 xd (4)
@) N P 1« 1x0 (5)
a — (6)

v — (7)

I | R— (8)

where:

1 el represents a small scalar (e@.t ) used to prevent division by zero, and
1 11(e.g., 0.9) anfl2(e.g., 0.999) represent the forgetting factors for gradients and second moments

of gradients, respectively.

Wide & Deep Model- is a hybrid architecture of linear models (Wide) and deep neural networks
(Deep), having the advantage of abusing strong points from both ML philosophies. In contrast to the Deep
Baseline Model, the Wide & Deep model consists of two input layers, ondayigfeand one deep layer.

A single dense layer containing a single neuron is established for the wide component. The linear
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connections between features are recorded by this layer. Multiple dense layers with ReLU activation

functions are defined for the deep component. The output of each layer can be calculated as:
G YQO Y 0 A (9)
where:

Zi represents the output of théh layer,
Wi represents the weights of thth layer,
Zi-1 represents the input to theh layer (output of the previous layer or input layer for the first layer),
and
9 bi represents the bias term for thth layer. A final dense layer defined as the output layer with a

sigmoid activation function produces the final predictions of the model.

The output from the wide and deep components are
which is the final output. The model can identify intricate,-finear patterns in the data because of its
deep stack of layers.

Convolutional Model - is a popular type of machine learning model used for a wide variety of
tasks, especially binary classification. In this work, the Convolutional model is created using the
Sequential Keras API. The first layer is responsible for data input and an additicaraketer in this layer
is the input size. Convolutional models are known to havepoakng layers included, mathematically,

represented as:
0 0Ol & dQ (10)
where:

1 & represents the output of the raxoling layer,
1 & represents the input of the mp&oling layer, and

 Orepresents the size of the pool.

Convolutional models utilize the sigmoid as the activation function. Mathematically, it is represented as:

® i QQa &QQ 20 @ (11)
where:
1 wrepresents the predicted probability,
7 @ represents the weights the output layer,
7 ® represents the output concatenation of the previous layers, and
7 ® represents the bias vector.
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Logistic Regression is a baseline statistical machine learning technique for binary classification
problems is logistic regression. The purpose of logistic regression models is to simulate the likelihood
that an input falls into a particular class. It is regarded as ticgisecause it uses the logistic function,
sometimes termed the sigmoid function, to describe the likelihood. The logistic function translates any
realvalued integer to the range (0,1). Mathematically, represented as:

o (12)

where z is equivalent to the linear combination of input features and their corresponding weights. The
l ogistic regression model i s creat-ran.using the

Regarding the developed SNN models, the following were developed:

RSynaptic Model T its neuron class is one of the most popular neuron classes in SNNs. The
network is made of four linear fully connected layers followed by RSynaptic neurons, which represent
spiking neurons with synaptic plasticity. Each spiking neuron layer is defined witiisparameters,
including the number of neurons, initial membrane potential (V), learning thresholds (alpha and beta),
and reset mechanismihe synaptic current jumps upon spike arrival, which causes a jump in membrane
potential. Synaptic current and membrane potential decay exponentially with rates of alpha and beta,

respectively. For Y'Y Y + YY p p8 (13)
Whenever an RSynaptic neuron emits a spike:

O 0 p |00 WY 0 Vo p
Ny 7 o, \ . % o, N (14)
YO p T Y% O 06 p YT Y 0O 0 p

where:

! "O 1 Synaptic current

1 'O 1 input current

f "Yi Membrane potential

Y i Membrane threshold

1 Y 1 Output spike

1 °Yi Reset mechanism

1 | T Synaptic current decay rate

1 1 i Membrane potential decay rate
1

wi Explicit recurrent weight
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In RSynaptic architectures, the forward method implements the forward pass of the network. During each
time step, input signals (x) are processed consequently through the layers. Spikes, synaptic weights, and
membrane potentials are updated ateachlsyé¢rmg t he 6 RSynapticdéd neuron m

Leaky Model - is another form of Spiking Neural Networks. It utilizes Leaky IntegsauteFire
(LIF) neurons, a kind of spiking neuron model in which the dynamics of the membrane potential include
a leakage factor. It is assumed that the input is an injection of cuBsel@veraging rate beta, membrane
potential decays exponentially.

For YY Y +YY p p8 (15)

Whenever a Leaky neuron emits a spike:

~.

Yo p IT™M O 0 p YIT 00 p (16)
where:

1 Lin-Input current

1 U - Membrane potential

1 U_thr- Membrane threshold
 R-Reset mechanism

1

b - Membrane potential decay rate

The Leaky neurons have parameters such as beta (leakiness), threshold, and reset mechanism. The forward
pass initializes the membrane potentials for each Leaky neuron in every layer. It iterates over time steps
and then updates the membrane potentialactt step. Only the output of the last layer is recorded for

each time step. The final layer includes the spike trains, and the membrane potentials of the previous layer

fulfilled with the time dimension.

RLeaky Model - An RLeaky Spiking Network is an extensive format of the previously mentioned
Leaky Network. Therefore, these two networks are remarkably similar in the way communication within
the network happens. However, the main difference is that in the RLeakgprikéh& neurons utilize the
Randomized Leaky function, which introduces randomness into the leakage process. It is #ssumed
the input is an injection of current appended to the voltage spike output. Similarly to the Leaky Network,
by leveraging rate b@, membrane potential decays exponentially. However, compared to the Leaky

network, there is a dynamic leak rate that varies randomly over time.
For YY Y + YY p p8 (17)
Whenever an RLeaky neuron emits a spike:

Yo p 1T 00 p Y O YT 0060 p ®Y 0 (18)

where:
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‘O - Input current
Y- Membrane potential

"Y - Membrane threshold

1

1

1

T °Y -Output spike
I Y- Reset mechanism

1 1 - Membrane potential decay rate
1

W - Explicit recurrent weight

The forward pass function is similar to the Leaky pass function, with the exception of the dynamic leak

rate.

Beginning with the training and the testing of ANidsed models, Keras library was used for this
purpose. Metrics such as Area Under the ROC Curve and Accuracy were calculated to test their
performance. On the other hand, to train and test the-Is$&d mdels, snnTorch (an extension of
Pytorch) library was utilized. Similarly, the same metrics such as Area Under the ROC Curve and
Accuracy were calculated. To provide a fair comparison between SNN and traditiondd#@g¢N models
in the predicting CTR probie, the most effective configuration parameters were identified for every
model. This is performed through hyperparameter tuning techniques. Hyperparameter tuning is a critical
aspect and a proven validation method for model development. Due to theiranggom defining
structur al and operational characteristics, hyp
performance(Bardenet et al., 2013)Considering the complexity of personalized online advertising
systems, the prediction models require meticulous hyperparameter tuning. This is performed by
implementing various tuning techniques starting with simpler ones such as manaaldgalor b more
complicated tuning techniques such as grid se@f@o et al., 2022)Grid search is done by manually
selecting a subset of the hyperparameter space and tééting and Shami, 2020)n this work, a
combination of both was used in order to identify hyperparameters for every model. The grid search
algorithm is developed by initializing the parameters as a dictionary, which is subsequently injected into
t he OPar amet e mGaikitleh libfaty,nwbithicreates d aorobination of hyperparameters.
Firstly, based on extensive research, it is decided thdayged network is a popular choice. Using the
developed Grid Search algorithm, several optimal values of selected hypereaisanere found for both
ANN and SNN models. (see Tallp

Table 1. Optimal Values UsingGrid Search

Parameter Optimal Value
Model Architecture 256-128-64-1
Learning Rate 0.0001
Batch Size 1000

Number of Steps 10
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In order tofind optimal values for other hyperparameters, manual trial and error has been utilized (see
Table2).

Table 2. Optimal Values UsingManual Trial & Error

Parameter Optimal Value
Number of Rows 1,000,000
Optimizer Adam
Activation Function RelLU
Reset Mechanism zero

It is important to state that the number of rows has been sg@?(f,d00 due to computational power
restraints. This technique provides a fair and equal configuration to all the models and helps in identifying
outperforming model@Neerts, Mueller and Vanschoren, 2020sights from the hyperparameter tuning
process provide a hyperparameter standard contribution for future work focused on predicting CTR using

neural networkbased models.

Morover,crossv al i dati on techniqgue was us-bbldtedchmiqud. est mo
The parameter k is the number of folds. This technique splits the dataset k times into two subsets, a bigger
subset, and a smaller subsgte big dataset is used to train the model, and the small dataset is used to
test the model. The chosen performance metric is saved. After this process is done k times, the average of

the chosen performance metric is extraghdtil Nyarko-Boateng and Aning, 2021%ee formula below:
b0QI &RBOT GFBDO VOOIT DOW (19)

where accuracy is the performance metric chosen. Average accuracy provides insights into how robust
and generalizable the model is. The process is done for all models included in the comipatigsn.

work, for computational purposes, thevidue was set at 5. This means that the dataset containing
1,000,000 rows was split into five smaller datasets, with,@T0 rows each. The corresponding model

was trained and tested for every fold. The procedure was repeated five times. Each time, the training and
testing datasets were different. After Crosdidation was performed, the following results are shown in
Table 3.
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Table 3. Model Performance Results

Model AVAZU DIGIX
Model Name AUC ROC |ACCURACY | AUCROC |ACCURACY
Deep Baseline 0.7356 0.8234 0.6564 0.9618
Wide & Deep 0.7366 0.8236 0.6694 0.9624
Convolutional 0.7323 0.8254 0.6599 0.9631
Logistic Regression 0.6711 0.8184 0.6323 0.9601
RSynaptic 0.7399 0.8378 0.6412 0.9678
Leaky 0.6556 0.7831 0.5453 0.9403
RLeaky 0.7098 0.8319 0.6319 0.9595

When training on the Avazu dataset, the three traditional ANN models demonstrate consistent
and comparable performance in both AUC ROC and Accuracy. In contrast, Logistic Regression
underperforms relative to all ANN models. Among the SNN models, RSyregitieves the highest
performance across all models, while the Leaky model lags significantly behind th@rreéke Digix
dataset, the ANN models again show stable performance across both metrics. In terms of AUC ROC, they
outperform both the SNN models and Logistic Regression. Logistic Regression remains the weakest
performer across both metrics. Within the Siidup, RSynaptic surpasses Logistic Regression in AUC
ROC, though it still trails behind the ANN models. However, RSynaptic achieves the highest Accuracy
among all models, highlighting its strength in classification precision. As observed with the Atzsai,da

the Leaky model continues to be the poorest performer by a notable margin.

Crossvalidation provides robust assessment of performance metrics, demonstrating clear
evidence that SNNeompete withtraditional ANN models in predicting CTR for personalized online
advertising system@errar, 2019)

Table 4. Summary of Averages

Model Name AUC ROC | ACCURACY
Deep Baseline 0.6960 0.8926
Wide & Deep 0.7030 0.8930
Convolutional 0.6961 0.8943
Logistic Regression 0.6517 0.8893
RSynaptic 0.6906 0.9028
Leaky 0.6005 0.8617
RLeaky 0.6709 0.8957

Finally, when averaging performance across both datasets and all metrics, the Wide & Deep model

demonstrates the best overall AUC ROC, while the RSynaptic model achieves the highest Accuracy. In
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contrast, the Leaky model consistently underperforms in both AUC ROC and Accuracy compared to all

other models.

5.CONCLUSION

In this work traditional Artificial Neural Network (ANN) models and innovative Spiking Neural
Network (SNN) models were developed, trained, and tested for predictinghuiaigh rate (CTR) in
personalized online advertising systems. Area Under the R®&@ CAUC) and Accuracy, were used as
performance metrics to evaluate and compare the models. Hyperparameter tuning using techniques like
grid search and manual tdahderror was critical in optimizing model performance. Craakdation,
specifically thek-fold technique, was implemented to ensure the robustness and generalizability of the
models. When trained using the Avazu and Digix datasetfR8ymapticmodel (SNN) along with the
Wide & Deepmodel(ANN) showed the highest performance, whereas the Leaky ri®N&l) showed

to be the underperforming model.

The integration of SNNbased models into CTR prediction lays grounds for future research
possibilities in the field. Subsequent studies may consider incorporating bionic features in SNNs to
enhance their adaptability and responsiveness to thelgaatine information landscape. Such detailed
analysis may involve studying ways to improve the spike signal reception mechanism that is sensitive
enough to detect slight differences in client behaviour resulting in better prediction of CTR. Continuous

development can empower the project as a pioneer in machine learning advances for online advertising.

To sum up, the aforementioned advancements will not only study these problems but can also
solve addressing existing problems in personalized online advertising systems. Future releases may focus
on enhancing the characteristics of spiking neurosmparing SNNoased models against other neural
net worksé models. The results of the following st

community by further including SNilased models as serious candidates in predictingtbiiokighrate
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UNDERSTANDING EMPLOYEE AND NON -EMPLOYEE HAPPINESS USING
PERSONALITY PROFILES APPROACH

Didem AYHAN"
Arkun TATAR ™

ABSTRACT

This study aims to examine the personality profiles of those who work in a job that generates
income, those who do not work in a job that generates income (housewives, unemployed, retired, etc.)
and those who are st udentys,ddpanding onkheir hiagpinessdevelswibe g r o u
study was conducted in 2024 via a wgsed form. The shefborm Oxford Happiness Scale and the Big
Five Personality Tess0 were used in the study. Those who did not work in a job that generates income
(n = 162 31.9%), students over the age of 18 (n = 172, 33.9%), and those who worked in a job that
generates income (n = 174, 34.3%) were included in the study. Participants were between the ages of 18
75 (M =29.20, s = 11.41) and 258 were female (%50.8) and\&s6 male (%49.2). In the study, firstly,
the participants were divided into two groups as below average (defined as unhappy group, n = 256,
50.4%) and above average (defined as happy group, n = 252, 49.6%) according to their total happiness
scale score asrage (M = 3.53, s = 0.48). Then, working status (3 groups) and happiness (2 groups)
groups (3 x 2) were compared in terms of five factor personality total scores with multivariate analysis
of variance (MANOVA). In terms of working status, there was igtitatly significant difference between
the total scores of the personality factors Agreeableness and Emotional Stability of the three different
groups. There was no statistically significant difference between the total scores of the personality factors
Extraversion, Conscientiousness and Intellect / Imagination. In terms of happiness level, there was a
statistically significant difference between the two groups Extraversion, Agreeableness,
Conscientiousness, Emotional Stability and Intellect / Imagingigrsonality factors total scores were
found to be statistically significant. There was no interaction between the working status and happiness
groups in terms of the five factor total scores. The most significant difference observed in the results in
terms of the five factor total scores occurred between the two groups with low and high happiness. The

results were discussed, and suggestions for future research were presented.
Keywords:Personality, Happiness, Employee, Unemployed, Student.

JEL Codes:D23, D91, D2.

1. INTRODUCTION

8SRA 98f Nf «phal@syNd@uadianta®dutrl £ P S8 ANk ¢ NNJ A8
f F et NI «y-inélSNEntatir@yakab.coml YA &l k ¢NNJA&SS 9

166



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

The level of economic development of a country has a strong, independent positive effect on well
being, and the welbeingcreated by economic growth increases it more in poor nations than in rich
nations (Zagorski, Kelley and Evans, 2010). In recent years, the happiness level of the pepplekin Ty e
seems to have decreased significantly due to economic conditions. In these economic conditions, whether
or not one works in a job that brings income is also a determinant of happiness. Therefore, the focus of
this study is to examine the role of persayatiaits in the mentioned relationship. Thus, in this study, it
is planned @ examine the personality profiles of those who do not work in a job that brings income
(housewives, unemployed, retired, etc.), those who work in a job that brings income, and those who are
students (unlike these two groups) ig T k by goeparing them according to their happiness levels.

2. LITERATURE REVIEW

Happiness is defined as a state of veling in which positive emotions dominate over negative
emotions, encompassing different aspects of life such as emotionddeivell a sense of meaning and
purpose in life, and life satisfaction (Momeni, Kalali,\ani, Raoofi, and Zarrineh, 2011; Steptoe, 2019;
Yang 2008). Happiness is also functional in the form of increasing general success, improving physical
and mental health, and strengthening the immune system (B20&iK; Dfarhud, Malmir and
Khanahmadi2014; Machado et al., 201%1ahakud and Yada2015; Momeni, Kalali, Anvari, Raoofi
and Zarrineh, 2011; Zhang and Ch2a19. In this context, generally happy employees have higher job

performance and income than unhappy employees (Oishi, Diener, and Lucas, 2007).

3. METHODOLOGY
Participants

A total of 508 people, 258 femal€50.8%) and 25@nales between the ages of -¥& (M = 29.20,
s = 11.41) participated in this study. Of the participants, 162 (31.9%) were unemployed (unemployed,

retired housewives, etc.), 172 (33.9%) were students over the age of 18, and 174 (34.3%) were employed.
Tools

The short form Oxford Happiness Scale and the Big Five Personalifb0esére used in the
study.

The Big Five Personality TeS0 consists of five factors with 10 items in each factor and a total of
50 items. The test, which is a se#jport type and includesint Likerttype response options (Not
Appropriate at All = 1, Very Appropriate = 5), casis of five factors: Extraversion, Agreeableness,
Conscientiousness, Emotional Stability, and Intellect / Imagination (Goldberg, 1992). In the translation
study of the test into Turkish, it was reported that the internal consistency reliability coeffaiiained

for the two applications of the factors were between-0.89 and 0.68.79 (Tatar, 2017).
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The Oxford Happiness Sca&hort Form is a scale with two items scored in reverse, including 5
point Likerttype response options (I Do Not Agree at All = 1, | Completely Agree = 5). The short form
consists of seven items (Dojan and ¢°tok, 2011).

Application

The study was conducted in 2024 via a selsed form. The form first included a voluntary consent
form that specified the inclusion and exclusion criteria. After the participants confirmed that they
participated voluntarily, they were able to access thiagtion form. The application for one person
took approximately 80 minutes.

Data Analysis

In the study, descriptive statistics of scale scores, internal consistency reliability analyses of scales,

and group comparisons in personality factor score were made.
Results

First, the internal consistency reliability coefficients of the measurement tools used in the study
were determined. It was seen that the Big Five PersonalitysDdsictors were between .69 and .84, and
theshortform Oxford Happiness Scale was .79. Then, the descriptive statistics of the measurement tools

used were obtained (Table 1).

Table 1. Descriptive Statistics and Cronbacho
Personality Factors and Happiness Sca _ .
Happiness Groups- Working Status| n [Mean| s
(Cronbachds Al

Unhappy- unemployed 84| 3.02|0.61
Unhappy- student 87| 3.10 |0.61
Unhappy- employee 85| 3.01[0.59

Extraversion
(.69) Happy- unemployed 78| 3.27 [0.56
Happy- student 85| 3.48 (0.69
Happy- employee 89| 3.29 |0.67
Total 508| 3.20 |0.64
Unhappy- unemployed 84 | 3.59 |0.67
Unhappy- student 87| 3.49 (0.76
Agreeableness Unhappy- employee 85| 3.45(0.60
¢r9 Happy- unemployed 78| 4.22 |10.50
Happy- student 85| 3.94 |0.60
Happy- employee 89 | 3.93(0.66
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Personality Factors and Happiness Sca
(Cronbachés Al

Happiness Groups- Working Status| n |Mean| s

Total 508| 3.77 |0.69
Unhappy- unemployed 84| 3.38|0.84
Unhappy- student 87| 3.30(0.73
85| 3.36 |0.65

Unhappy- employee

Conscientiousness
Happy- unemployed 78| 4.09 |0.64

(.84)
Happy- student 85| 3.87|0.71
Happy- employee 89| 3.88(0.78
Total 508| 3.64 [0.79
Unhappy- unemployed 84| 2.66 |0.71
Unhappy- student 87 | 2.82(0.51
85| 2.84|0.61

Unhappy- employee

Emotional Stability
Happy- unemployed 78 | 3.40 |0.67

(.78)
Happy- student 85| 3.50 |0.70
Happy- employee 89 | 3.62(0.66
Total 508| 3.14 |0.74
Unhappy- unemployed 84| 3.4710.72
Unhappy- student 87| 3.46 |0.70
85| 3.34|0.59

Unhappy- employee

Intellect / Imagination
Happy- unemployed 78| 3.71|0.56

(.75)
Happy- student 85| 3.82|0.62
Happy- employee 89| 3.67 |0.67
Total 508| 3.58 |0.66
The shortform Oxford Happiness Scalg 08 353 (048
(:79) Total

After that the participants were divided into two groups as below average (defined as unhappy
group, n= 256, 50.4%) and above average (defined as happy greu58, 49.6%) according to their

total happiness scale score average=(8153, s= 0.48)(Table 1)
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Table 2. Frequencies of Happiness and Working Status Groups

HappinessGroups - Working Status fl %
Unhappy- unemployed 84| 16,5
Unhappy- student 87| 17,1
Unhappy- employee 85| 16,7
Happy- unemployed 78| 15,4
Happy- student 85| 16,7
Happy- employee 89| 17,5
Total 508/100,0

When the three groups determined according to working status and the two groups determined in
terms of happiness were crossed, six groups were obtained (Table 2). Then, working status (3 groups) and
happiness (2 groups) groups (3 x 2) were compared irstefrfive factor personality total scores with
multivariate analysis of variance (MANOVA).

Table 3. Comparison of Working Status and Happiness Groups in Terms of Personality Factor
Scores

Source Personality Factors| F p |[Parti
Extraversion 2.90 |.056] .011
Agreeableness | 5.75 |.003| .022
Working Status (3 Groups) Conscientiousness| 1.98 |.140| .008
Emotional Stability | 3.95 |.020] .015
Intellect / Imaginatiof 1.99 |.138| .008
Extraversion 29.88|.000 .056
Agreeableness | 83.85|.000, .143

Happiness Groups (2 Groups) Conscientiousness| 85.06(.000] .145
Emotional Stability | 163.18.000| .245
Intellect / Imagination 27.90|.000, .053
Extraversion .52 |.598| .002
Agreeableness .90 |.408| .004

Working Status x Happiness Groups Conscientiousness| .79 |.454| .003
Emotional Stability | .30 |.740{ .001
Intellect / Imaginatiof .39 |.675] .002

In terms of employment status, a statistically significant difference was observed between the total
scores of the personality factors Agreeableness (F(2,502 =5.78;p £ p 2=r.022) and Emgtional
Stability (FR,502=3.95;p<0 5 ; p %=r015) ddithe thiee different groups. However, no statistically
significant difference was found in terms of the factors Extraversion (F(2, 502 =2.90;p> parti al
= .011), Conscientiousness (F(2, 502 = 1.98;.p 5 ; p &=r.a08) and Intellect / Imagination (F(2,
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502=1.99;p=05; p %=r.008).lm bhdditipn,Extraversion (F(1, 502 =29.88; p&01; parti al
.056), Agreeableness (F(1,502=83.85;p9 1 ; [ a.148)j Consciedtiousness (F(1, 502 = 85.06;
p<.001; p? & r145), &rhotiodal Stability (F(1, 502 = 163.18; p0<0 1 ; pPPaEr245) and d
Intellect / Imagination (F(1, 502 = 27.90; p6<0 1 ; ¥ a.053)iperdonality factors total scores were
found to be statistically significant between the two groups formed accordinggméss level.

Graph 1. Comparison of Working Status and Happiness Groups in Terms of Personality Factor
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No interaction was observed between the working status and happiness groups in terms of the factor
total scores of Extraversion (F(2, 502 =0.52; 0% ; p %=r.004), Adgreeableness (F(2, 502 = 0.90;
p>.05; p &=r.@04),aConsaientiousness (F(2,502=0.79;p5; partial d2 = .00
Stability (F(2, 502 = 0.30; p 90 5 ; p &=r.Q01),dnitelledt / Imagination (F(2, 502 = 0.39; p05;
p ar t?+.8a02) (Thble 3, Graph 1).

4. CONCLUSION

This study aimed to examine whether the status of working in a job that generates income and the
level of happiness differ in terms of personality traits. It is clear that the poor economic conditions in
Turkiye have significantly reduced the happiness level of the people. However, it was considered to
examine whether personality traits also contributed to this process. As a simple research design, three
groups of participants with different statuses of workim@ job that generates income were included in

this study.
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While a difference was observed only in terms of the total scores of the Agreeableness and
Emotional Stability factors among the research participant groups, the most significant difference
observed in the results in terms of the total scores of thediters occurred between the two groups
with low and high happiness. As expected, these results revealed the importance of happiness, not the
working conditions, in personality differences. In other words, there was a difference between the low
and high hapiness groups in terms of all personality factors. However, since the change in the groups
occurred in a similar way for all personality measurements, no interaction was observed between the

working status and happiness groups (Graph 1).

The results obtained from this study revealed that personality traits should be taken into
consideration in examining the happiness levels of those who work and those who do not work. When
comparison is desired, groups that are not employed serve ascefefer groups that are employed. In
this context, it has been understood that the job performance of employees is affected by their personality
traits as well as their happiness, but the level of happiness is particularly decisive in the differences

between groups.
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THE POTENTIAL OF NICHE TOURISM IN GREECE- AN EXPLORATORY STUDY ON
DANCERS® P ERIS:HIRETCASE OF TANGO-TOURISM

Livia SADIKAJ *
Eirini TSICHLA ™

ABSTRACT

Thefollowing studyexplores the potential of tango tourism in Greece, through the lens of
international tango dancers. Using quantitative and statistical research techniques to look upon the data,
the study delves into dancers' motivators for particigatin tango tourismand the significance of
different aspects in their decision. The results reveal that cultural exploration, passion for theuwddnce
tango related touristic packagese the main drivers of tango tourism. This suggests that Greechéas t
potential to draw tango tourists by means of targeted marketing campaigns and touristic packages
involving recreational offerings. The study provides insights for destination marketing organizations
(DMOs), event organizersravel agencies, andancersthemselvesn orderto capitalize on this niche.

Lastly discoveries of this study can set grounding foundations for future research to be conducted on the

potential this niche has, or go more in depth on dancers' perceptions.
Keywords:Tango, Tango Tourism, Tango Dancer, Motivations, Perceptions, Greece, Niche.

JEL Codes:Z32, 733, L83.

1. INTRODUCTION

Stopping to fAbe everything to everyoneodo- and c
shifter for many businesses nowadays, especially within the tourism industry (Chavez, 2023). The term
Ani che tourismod descr i be sravd dfferingp 1o catisfyshe demnénd efda pt i n
certain consumer segment (Sert, 2017), in a specialized field. From its initial emergence as a concept back
in the 1980s (Read, 1980), niche tourism has had a pivotal role in developing destinations that chose t
Afgo nichedo. Wi th growing importance placed on wun

emerging as a major area of research for scholars and industry professionals.

Despite tourism industry making up for more than 18% of its GDP (Statista, 2023), -season

extension in Greece is still sluggish (Krinis, 2024). Therefore, researching potential niches to penetrate

* Undergraduate Student, American College of Thessaloniki, Thessaloniki/ Gremed; Eviasadikaj@gmail.com
™ Assistant Professor, American College of Thessaloniki, Thessaloniki/ Greece, &nriclita@act.edu

174


mailto:liviasadikaj@gmail.com
mailto:etsichla@act.edu

INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
into, would be useful for destination marketing organizations (DM @sgek travel agencies and cultural

event organizers of all scales.

In the realm of niche tourism, dance tourism is one of its most prevalent forms for destination
devel opment (Amorim et al., 2020). Empirical St u.
(2003) highlight the financial and cultural benefits aficatourism, demonstrating its potential to provide
increased profits and promote dialogue between cultures in Croatia and Ireland respectively. Georgoula
and Terkenli (2017) examine the elevated tourism profile, extended season and the strong paditioning
two Greek towns Drama and Kalamataas a result of hosting international dance festivals for 22
consecutive years. Key drivers for dancers to participate in these evanggng from physical needs,
exploration, improvement of skills and sélffillment - showcase the relationship between tourism
activities and onebs percepti on -dancinmstandsvutisthet 0 e n ¢
dance tourism arena, as a growing activity that draws the interest of an increasing numldadofiad
each year globally (Torngvist, 2007). Drawing parallels from the positive impact of already established
dance festivals in Greek destinations, this investigation in temgesm offers Greek tourism
professionals an opportunity to broaden thegeanf travel options and enhance its position on the

competitive international travel scene.

Al t hough existing |iterature has investigated

economic and cultural development, a research gap on Greece as a potential tango destination remains.

Consequently, this study will undertake an exploratory quantitative analysis with the purpose of
adding to the existing literature on tango tourism, by exploring the potential of Greece as a viable and
attractive destination. In particular, the main rese@uestions to be addressed are:

1- What are the motivators of tango dancebmth foreign and local to engage in tango related
tourism in Greece?

2- To what extent do factors like quality, cost, recommendations, among other factors, contribute to
the decisiormaking process of tango dancers in choosing Greece as a tango destination?

3- What are the opportunities and challenges that tango dancers associate with Greece as a

destination for tango tourism?

1 Destination Marketing Organizations (DMOs) are private or public institutions, responsible for advertising a particular
destinatio® town, region, or natiad in order to attract travelers and increase tourism. Their main objective is to boost the
amount of durists and the tourism industry's financial contribution to the region (Ekstrom, 2023).
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2. LITERATURE REVIEW

2.1The Impact of Niche Tourismin Developing Destinations

According to Lopes (2011), the beginnings of destination development stem not only from
innovations in tourism, but also from the integration of quality services, niche events, and strong branding.
This kind of nichedevelopments attract wealthy traveléyeking for specialized experiences, such as
wellbeing trips, e.g., retreats. Similarly, Novelli (2005) cited a case study in which a Gareaan
although not specialized onraapitalized on wine production to establish itself as a unique destination.
This niche tourism attraction lures visitors to the region and, as a result, boosts the local economy, by
therefore offering incentives for locals to organize these kinds of events more often. Studies show that
events and festivals have played an esserdiaipprolonging the tourist season, attracting foreign direct
investment, and supporting regional economies through creating new branches of income. According to
Getz and Page (2019), niche events enhance destinations with sensory engagement arialgcaptivat
atmosphere, thereby encouraging revisits in the same destination. In addition, by targeting a selected elite
of people, niche events higheld travelers; thus, making the event last longer in ti@e.the same note,
Bunghez (2021) argues that nicloaitists have statistically higher consumer spending, compared to a

traditional tourist.

2.2The Presence of Dance and Tango Tourism Worldwide

Several scholars have argued that damtated tourism is a crucial component that enhances the
tourism experience and has the potential to attract many travelers to explore new areas. There are
numerous instances of nations organizing various danceseteeattract visitors. Research by Saftic et
al., (2011), studies the close relationship between dancers' strong desire to engage in cultural activities
and increased tourism figures in Croatia. The sa
and Cronin (2003). Another study has investigated the Embera tribe, located in the town of Puru, which
has transformed its traditional sacred dance rituals into a touigsited dance spectacle. As a result, it
has succeeded in projecting its culturahitity globally via dance tourism, and has leveraged this strategy
to further welcome tourists in the regifitringelbach & Skinner, 2012). Additionally, Goulimaris et al.,

(2010) states that Greece has increased its advertising spending throughoutstewsals dance

related events, as a means to motivate and accelerate the niche. Furthermore, dances such as Tango in
Argentina and the Flamenco in Spain, have considerable impact on the tourism sector of these countries
(Zouni et al., 2019). Kanai (2014Yjilaadrich (2018) aand Tornqvist (2012) argue that the biggest
financial incentives and support for organizing tango events in Buenos Aires, come from foreigners

wanting to rel i’experiandee fAmi |l onguer o0s o

2 A milonguero is someone who is involved in dancing in social tango eVidrgserm originates from the word "milonga”,
which refers to a tango event.
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2.3D a n ¢ @ercepiionsand Motivators

The theory of embodiment highlights the influence of one's body on their feelings. It argues that
people utilize their physical sensations to comprehend thoughts and feelings as well as emotions of others
(Piran et al., 2023). Drawing from this theory, igvist (2013) argued that for a dancer to sufficiently
get involved as a tangourist, they must put forth a lot of effort to equip their bodies with the necessary
physical abilities and routines. This suggests that the body should not merely be regashedher
variable, but rather as a condition for dancers to be part of thetaungem world. As a result, Torngvist
(2013) claims that gaining new and improved dance skills is one of the main drivers for tango dancers to
participate in danc&urism.

I n a similar wvein, Frisby and Getz (1989) arg
tourism derives from the necessity to fulfill their acceptance, societal, cultural and physical needs. They
claim that all those needs are fulfilled by dat@marism processes whether those being technical (such as
physical movement) or more emotional like saihfidence and the sense of belonging dance provides.

On the other hand, through his study on Ohio dance festivals, Scott (1995) discovered that slements

as: stimuli, unity, habits and exploration affected the motivational reasoning of dancers, while Nicholson
(2001) <claims that dancersé motivation is closel
al., (2019) in a comparative study Greek and Russian dancers' approach to danresm, show that

escape and relaxation, altogether with desire to improve dancing skills are the top two motivators of

participants.

3. METHODOLOGY

This study employs an exploratory, quantitative research methodology. The quantitative approach
has been selected in order to scale dancersodo per
studies deem it as the most efficient method for distogaiche tourism destinations based on people's
perceptions (Yoon et al., 2023). The study is assessed through-gextieeal survey, as this approach
is helpful for building preliminary data to guide further research on the field (Wand and Chefy, 202
considering the exploratory nature of this study. An online questionnaire was distributed through Google
forms from February 27th to March 12th through social media. In particular, Instagram, Facebook groups,
LinkedIn groups, and WhatsApp were employgesdthese tools constitute a fast and-edf&ctive reach
of the desired respondents. Moreover, this distribution method is chosen with the purpose of reaching a
wider geographical area, in order to have a diversified sample. The questionnaire is ohaskeoided
guestions, and one opended question, to further support the exploratory nature of the study, but still
emphasize simplicity in answering. Borrowing from (Zouni et al., 2019 and Prini et al., 2023), and in
accordance with prior literaturey8-point Likert scales and attitude rating scales were implemented. To
ascertain the accuracy of the terminology and measuring variables, the survey wasvatidegat by a

professional tango dancer and milonga organizer. Additionally, five tango ddnaer all levels of
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expertise pilot tested the survey. The desired population is Greek and international tango dancers and the
sample size was 115 tango dancers from all levels of expertise, making it an appropriate sample size for
cross sectional surveys (Maier et al., 2023)is is a nofprobability, convenience sampling as it enables
the author to gather more responses which elevated the analysis process. Snowball sampling was also
implemented through the assistance of two tango professors, as they aretwetked subjs in the
community of tango dancers. The data collected were analyzed using descriptive and inferential statistics
in order to better comprehend the link between behavioral variables. This research abides by ethical
standards every time it is dealing lithird parties, and guarantees anonymity of respondents in
accordance with the Research Ethics Committee (RECs).

4. FINDINGS

The survey was completed by 123 tango danéétar. initial screening, 8 responses were discarded
for not meeting the necessary screening requirement, which consisted of verifying whether the
participants were tango dancers. Hence, the final sacophgprised 115espondents. The participants'
demographic makeup consisted of 57.4% females and 42.6% males, providing-tadesd
viewpointsontangb our i smdés potenti al in Greece. The age s
26 and 44, with 49.6% of this rga comprising the sample. The other age categories,18 to 25 years old
and 45 to 59 years old, made up for 27% and 21.7% of the sample, respectively. The wide variety of
respondentgjeography43.5% of whom are Greek and 56.5% internationhl®adens the exploratory
reach of this study. In addition, 87% of respondents expressed a high interest in the tango discipline,

ensuring the samplebs appropriateness of the st uci

41RQ1: Tango Dancersodo Motivators to Engage in

In order to address the first research question, respondents were initially assessed on their
motivators for engaging in tango dance specifically. 67% of them related their passion for tango with the
dance boosting their personal and professional growllgwied by 64.3% of them choosing self
expression through tango as a core motivator. Less respondents (49.6%, 46.1% and 33.9%) were driven
by tangods culture, community and physical exer ci
tango touism in dancers, 83.5% of them admitted they have traveled outside of their residence to
participate in tango events. Acrassabul ati on analysis combining dan
travel for tango purposes, showed that as the level of expeiigtreases, dancers are more likely to
have engaged in tangourism, with 100% of professional and advanced dancers having participated in
tango tourism. The percentage drops to 94.92% for intermediate dancers and 42.86% for beginners. A
Chi-squaretestohi cat es a statistically significant associ
participation i n t &604,adf=t3)oThisimglies thatHddncers aré fdr mor&likely p

to have engaged in tango tourist activities as their level expertise increases.
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Table 1. Tango Tourism Engagemenand Level of Experience

Have you engaged in Count of: Level of Experience
any
tango-related tourism Advance Beginner | Intermediate Professional Grand
before? Dancer Total
No 0.00% 57.14% 5.08% 0.00% 16.52%
Yes 100.00% 42.86 % 94.92% 100.00 % 83.48%
Grand Total 100.00% 100.00% 100.00 % 100.00 % 100.00%

When asked for the specific motivators behind tango tourism, a big portion (80% of dancers)
reported engagement in tango tourism because of their passion for tango, followed by 59.1% of them
mingling their dancing time with cultural exploration of desimas. 64.3% of dancers are fueled by the
socialization that tango events offer, al®11% are motivated by specific characteristics of the event
itself. Motivators such as competitions (17.4%) and the feeling of escape (13.9%) seem to be less
important (Figure 1).

Figure 1. Motivators for Tango-Tourism

Motivators to Participate in Tango Tourism

o 13.9%
0.9% [ ° = Escape

= Stimuli to improve dance skills
Socialization

= Specific characteristics of the
event/festival

= Competitiocns

= Passion for tango

= Cultural exploration

= Other: Tango in Thessaloniki is
really bad

Using bivariate analysis, the study examines the relationship of motivators across age group. The
results indicate that the priorities between younger and older dancerg Tz 2)

Table 2. Motivators Across Age Groups
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Age Groups - Escape. Improve Skills Socialization. Event Specific Competitions. Passion. Cultural exploration.

18 -25 37.50% 18.42% 50.00% 31.82% 15.00% 18.48% 14.71%
26-44 43.75% 63.16% 20.59% 40.91% 35.00% 50.00% 63.24%
45 - 59 18.75% 18.42% 23.53% 27.27% 45.00%  30.43% 20.59%
60+ 0.00% 0.00% 2.94% 0.00% 5.00% 0.00% 0.00%
Below 18 0.00% 0.00% 2.94% 0.00% 0.00% 1.09% 1.47%
Grand Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

From the analysis conducted, it can be observed that the first age gre2fp),(i8more inclined
to be motivated from socialization, with 50% of respondents within that age group selecting this
motivator, and only 15% of them being motivated by compeisti Conversely, dancers belonging to the
45-59 age group, are motivated by competitions more than any other group (45%). Interestingly, the age
group that is more prone to get motivated from cultural exploration, passion for tango and improvement
of danceskills is the 2644 age group, with 63.24%, 50%, and 63.16% of respondents selecting the above
mentioned motivators respectivelyo determine whether there were any significant differences in the

motivators for tango tourism across age groups;sgharetests were performed. The results were

statistically significant for il mprovement of S
Explorationodo (X] = 25.58, p < .001, df = 4), i nd
prioritized However, no statistically significant rel a
p > .05, df = 4), AfEscapeo ( X] = 6.41, p > .05,
AiPassionod (X] = 8.75, g FactD,r sdf (X]4)=, 3ar03f Ewe rpt

Furthermore, this study aims to explore if there are external drivers (beside internal motivators) that
would push tango dancers to consider Greece as a tango destination. It was shown that 93.9% of
respondents admitted they would extend their visit teratburistic activities if they visited Greece for
tango events. Only 3.5% were not sure whether this would motivate them, whereas 2.6% would not
undertake these actiofiBable3).

Table 3. Extended Tourism Frequency Table

Category |Count [Frequency
Yes 108 93.9%
No 3 2.6%
Not sure 4 3.5%
115 100.09

In a similar vein, 81.7% of surveyed dancers are willing to purchase-tangsm packages that
encompass Greek holiday experiences covering a wider range of touristic actigitgposed to 11.3%

of them, whereas 7% of the respondents were not sure if they would undertake this step.

Additionally, respondents were asked what they would gain if they participated inttamggm.
73% of the respondents value the networking opportunities that these events give, followed by 54.8% that
prioritize improvement of skills. 52.2% would bendfibm simply enjoying the event and a smaller

amount (31.3%) are focused on achieving a sense of belonging tenaitided group. In order to test
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whether the preferences of Greek and foreign tango dancerawadmgsquare test was conduct@hble
4).

Table 4. Benefitsof Tango-Tourism

Motivator Foreigners (n=135) |Foreigners (%) |Greeks (n=108)|Greeks (%)
Sense of belonging to a team 27 20 9 8.3
Improving skills 20 14.8 43 39.8
Enjoyment of the event 47 34.8 13 12
Networking Opportunities 41 30.4 43 39.8

The results were statistically significanf=X(34.13, p. <.05, df=3) indicating that there is a
relationship between motivation and nationality for tatmaism. In particular,Table 4 shows that
networking opportunities were identified as the main motivator overall (39.8% of Greek respondents and
30.4% of foreign respondents) amongst both groups. The next popular casgibriymprovement
differed quite dramatically between the two growpth 39.8% of Greeks selecting this motivator
contrast withonly 14.8% of foreign respondents. Foreigners also believedviiegdmore enjoyment
of the eventas it motivatedthem (34.8%), compared to the Greeks (12%). Lastly nib&vator of
belonging to a community of likminded individuals was very low for both groups, particularly the
Greeks (8.3%).

42RQ2: Factors I nfluenciigknango Dancersbd Deci

In order to explore the second research question, respondents have given their opinion on the
importance of certain factors on their decisinaking when choosing Greece as a tango destination.
Accessibility is not a pain point with 90.4% of respondemtsieers ranging in the somewhat accessible
and very accessible categories. The remaining 9.

or Il naccessi bl eo, or , isomewhat i naccessibled (T
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Table 5. Greece's Perceived Accessibility

Category Count|Frequency
Very Accessible 33 28.7%
Somewhat Accessible 71 61.7%
Neither Accessible nor Inaccessible 8 7.0%
Somewhat Inaccessible 3 2.6%
Very Inaccessible 0 0.0%
Total 115 100.09

4.3RQ3: Opportunities and Challenges of Greece

Opportunities and challenges that tango dancers associate with Greece aim to explore a part of their
perception on what is incentivizing them (or not) to visit Greece for such events. A significant number of
respondents (65.2%), think that fostering nekiray and crosgultural exchange among tango dancers
is an opportunity for Greece, aligning with the globalization of tango. Not far behind, integrating tango
tourism with gastronomy and leisure activities is viewed as another top selected opportubity).(63.

This indicates an appetite for a complete experience that enhances the allure of tango tourist packages by
combining Greecebs rich gastronomic traditions a
dancers, drawing offeason visitors anaktracting a global audience, present opportunities for tourism
diversification and touristic period extension, for a country heavily focused on the tourism industry.
Interestingly, although 59.1% of respondents are motivated from cultural exploratiggegean tango
tourism, only 25.2% of them see taking advantage
(Table 6)

Table 6. Opportunities of Greece

Category Count |Frequency
Taking advantage of Greece's enriched cultural heritage 29 25.2%
Leveraging unique/scenic locations for tango events 33 28.7%
Attraction of global audience 70 60.9%
Fostering networking among tango enthusiasts worldwide 75 65.2%
Integrating tango tourism with gastronomy and leisure activities 73 63.5%
Establishing tango events all year round to draw visitors during off-segson 70 60.9%
Positioning Greece as a leading dance tourist destination 23 20.0%
None of the above 2 1.7%

115 100.0%

Regarding the challenges highlighting key areas for improvement for Greece from the perspective
of tango dancers, the difficulty in attracting international tango instructors seems to be the most prevalent
one, with 71.3% of respondents selecting thisorpfThis indicates that Greece may not have easy access
to toptier tango specialists, which would make it difficult for Greece to become a global center for tango.

Followed by other perceptions by the mass, 67.8% of dancers believe that tango evetefaainely
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promoted in Greece. Surprisingly, although the majority of respondents (90.4%) classify Greece as either
ASomewhat Accessibleo or AVery Accessibled as a
think that logistics and navigation present chaléeengd ess cited, 20% of respondents are concerned that
the local community has little knowledge of tango, whereas only 16.5% of dancers are concerned about
the possible lack of suitable venues to host tango events. This supports the finding relatediioeR€)2,
with an average of 1.8260, venue was not the most important factor among daasys.fewer
respondents (2.6%) believe none of the challenges stand for Greece, whereas 1 respondent of Greek
nationality mentions there is bad behavior from Greek dancers and organizers in thegd ablen®

Table 7. Challenges of Greece

Category Count |Frequency
The local community has little knowledge of tango culture 23 20.0%
Tango events are not sufficiently marketed and promoteo 78 67.8%
Challenges related to tourist navigation and logistics 73 63.5%
Difficulty in attracting international tango instructors and g 82 71.3%
Lack of suitable venues 19 16.5%
None of the above 3 2.6%
Bad behaviour from Greek dancers and organizers 1 0.9%
115 100.09

In addition to the above insights, when asked about the source of tangerelaatsinformation,
it is apparent that dancers are majorly informed through word of mouth (87.8%). To add to that, organizers
of these events heavily utilize social mediafplamns for promoting tango events, with 83.5% of dancers
claiming it as the source of their information. Flyers and travel websites constitute less utilized sources of
information with 15.7% and 13% of dancers going with these options respectively, ahdihe4% hear
about such events in mass media. As word of mouth is considered a more traditional communication tool,
this may present an opportunity for organizers to leverage more modern means of promotion that can

yield greater reach and help developititernational base of tango in Greece.
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Figure 2. Information Sources

Information Sources

13.0% 3.5%

= Sacial media platfoms
(Instagram/ Facebook/
TikTok etc.)

= Word of mouth (from
friends or fellow dancers)

= Flyers or posters

= Travel and tourism
websites focused on
cultural events

The survey also presented respondents with the-epeed questiomi Pl ease f eel free
any additional comments or suggestions regarding the potential of-tangem in Greece from your
per spect i veTogea maanindfal msgats for this question, qualitative content analysis was
applied, by identifying three key themes among responses. The first pattern illustrated within the answer
was the challenge of marketing and promotion of tango events. Ghrestically, an Argentinian
respondent points out the lack of widespread information:

"I have grown up with tango in Argentina and Greece seems nice for tango tourism but many in
our community aren't aware of what Greece offers. It would be good to see more ads on Facebook or
Instagram and maybe some traveling discounts. It's hard wheargdbhis far to trust organizers just for

one event."

Additionally, a Greek advanced dancer highlights the risk of -oeermercialization, and
recommends that promotional initiatives should strike the right balance between preserving the originality

of tango and commercial attractiveness:
AWhen tango gets too commercial it is not tang

The second theme that emerged is that of the enhancement of tourism experiences for tango
dancers. Some remarks from respondents emphasize the desirability of including tango events within the

larger touristic scene of Greece:

"I have never been out of France for tango events. Interested to get to know more about Greece.",

guotes a French dancer.

Similarly, an advanced Italian dancer reinforces the previous comment quoting:
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"I have visited Athens before, | think it will be beautiful to mix tango events with other cultural
activities as you said. Greece has a lot to offer in cultural tourism. dancing by the beach would be
beautiful too!"

Comments of the same nature come from international dancers who have visited Greece before for
tango events, signaling successful past models. These observations are consistent with the quantitative
results, which illustrated that encouraging intercultdialogue and incorporating tango into other leisure
activities were desirable possibilities for dancers.

"l have been to Athens for tango events. Very well organized and insightful teachers."

The exploration of these insights points out opportunities for Greek organizers to develop and
design a unique tangourism strategy captivating dancers globally.

The third emerging theme is related to the economic impact that Greece can have from introducing
tango as part of its tourism experience. According to an Italian dancer, tango tourism has the potential to

boost local economies in Greece, if there is egoek in service:

"Tangotourism could be a goldmine for Greece, especially in smaller towns if they take it seriously.

| would pay a premium if | receive excellent service."

Another comment, also by a foreign dancer, enriches this discussion as they claim that Greece can

actually capitalize on this niche, although upfront investment is required:

a. .. by hosting international tango festivals

investment needed in the beginning for sure."

Although the economic effect of tango tourism on the Greek economy was not considered to be
investigated in this research, the qualitative responses have brought this variable to the surface, which can

be explored in future studies.

5. DISCUSSION

The goal of this exploratory research was to discover more about the potential of tango tourism in
Greece through the lens of Greek and international dancers, and their inner motivations. The findings
provide new insights on a niche tourism sector thatduke passion for tango with Greece's already

established tourism industry.

The analysis' results support the body of existing research, which shows that dance tourism is
greatly fueled by the dancer's passion for the dance discipline, as per Amorim et al. (2020). However, in
order to fill the gap in the literature and contribtdethe latter, this study further expands on existing
findings, by delving deeper in exposing tango not only as a stimulus for personal growth, but also as a
tool for socialization. The latter was discovered to be a more prominent motivator among yauncges,d

a fact which can be explained with the need thagagephas for companionship and social interactions,
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as explained by Eriksonbdbs theory of the stages ¢
examination of age and motivators further contributes to the literature by creating an understanding of the
demographics of tango tourism. For instances gtudy discovered that the-89 age group is more
motivated by competitions, indicating a change of goals towards achievements as dancers age, which can
guide practitioners into tailoring their services for different age groups. Furthermore, thisistosdgiced
cultural exploration as a new motivator for dancers, a variable which is not explored in existing literature
(as per the analysis section RQ.1). This might be because of the specific focus the study has on Greece,
considering the destination'ssasiation with a rich cultural environment. While Zouni et al. (2019) rates
the feeling of escape as a top motivator among dancers, this research surprisingly has yielded opposite
results, by ranking escape as the last motivator on the list. This migiitribeited to differences in
respondents' demographics, since the external research focuses solely on Greek and Russian dancers,
whereas the present research has a wider range of nationalities and age groups. Drawing upon the theory
of embodiment by Torngst (2013), although a highly selected motivator, improvement of skills was not
the main motive of tango dancers. The study also unveiled a difference in the motivating influence of skill
improvement between Greek and international dancers. This implitls distinctions in tangtourism
incentives among different geographieastly, this research extends the work of Georgoula and Terkenli
(2017), by supplying factual evidence of the motivational factors of local and foreign tango participants.
In Georgoula and Terkenli's work, the authors were able to provide a broader descfipt®heanefits
of international dance festivals in Greece; howedidrnot touch upon the differences in motives between
locals and foreignersThe current study indicates that Greeks are more inclingdrtipateonly to
develop their skilbr network while foreigners are more concerned with having a fun event experience.
In such cases, it may be useful to develop espatific strategies for each group depending on their

motivation.

Exploring tango dancersd perceptions on differ
crucial for yielding lucrative insights on the selection of Greece as a tango destination. There was
consensus among participants when it comes to the adcdssibt y o f Greeceds geogl
aligning with several studies in the tourism industry which argue that accessibility is the primary criterion
for choosing destinations, especially in the niche tourism realm where travelers are more particular
(Eichhorn, 2011). The study discovers that the quality of the event and recommendations have a high
importance among dancers. The importance of peers' recommendations can be connected with the fact

that the majority of respondents said they get informed d@bogb events through word of mouth.

Opportunities and challenges tango dancers associate with Greece as a tango destination, deemed
to be helpful in the exploration of dawrcdtaralés per
exchange among dancers is seen as the biggest opporhmwcases the globalization of tango
(Torngvist, 2013). Furthermore, it was discovered that modern tourism activities are more prevalent

among dancers in accordance with O6Connor and Cr
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and gastronomic activities in Greece was highly selected among participants. On the other hand, the most
noted challenge was the difficulty in attracting international tango instructors, which could signify an area
for further development. Should this find display a tourism infrastructure issue, the relevant
organi zations ought to take precautions, as it (
altogether with logistical obstacles which remain a concern for dancers. Additionally, th@erceived
lack of tango culture among the local community. Interestingly, it is the local community itself who votes
most in favor of this challenge, as foreigners are more supportive. Whether this comes from Greeks having
more information on their culte, or foreigners romanticizing Greece, can be further investigated in future

research.

6. MANAGERIAL IMPLICATIONS AND RECOMMENDATIONS

This study enhances the existing |literature by
tango destination, as there is no existing literature on the potential Greece has to capitalize on this niche.
Providing val uabl e i tions, fadtarssthatoimfluendea thair edecsions, mrwt i v a
opportunities and challenges that dancers associate with Greece, this study can assist practitioners of the

field to introduce and then capitalize on this niche.

Specifically, this study discovered that younger tango dancers focus more on socialization; hence,
they would be more inclined towards tango events that give them the opportunity to connect with peers.
On the contrary, more mature age groups have othés ggated to their tango dancing, focusing more
on competitions. Hence, Destination Management Organizations (DMOs), event organizers and traveling
agencies can take advantage of these discoveries and focus on organizing tango flash mobs or public
performances to attract younger dancers, or emphasize master classes with maestros and competitions to
attract mature age groups. Additionally, marketing agencies which collaborate with travel agencies and
cul tur al event organi zer s speciin prefeencessto target thehright e d e
consumer/dancer with the right experience/event. Moreover, since this study discovered cultural
exploration as a new motivator among dancers, and that the majority of dancers are willing to purchase
touristic pakages that further encompass Greek holidays besides tango events, travel agencies can use
this as a unique selling proposition. Creating dynamic packages with tango events and cultural tours can
help shape the image of Greece as a tango destination. -Goeate can be put on tango weekends or
tango festivals, as these are the most preferred types of events among dancers. Furthermore, given that
dancers consider the recommendations of other peers very important, event businesses can consider to
include teimonials from past events, especially targeting dancers who are less experienced. These
testimonials can be shared in social media platforms, as that was the most used tool for gathering
information for tango dancers, after word of mouth. Lastly, the fhat dancers see attracting
international tango instructors in Greece as an obstacle for the country, can signal tango schools that

collaboration between them could be effective in tackling these challenges. Tango schools can start
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exchange programs between instructors going to each other's countries for workshops, making them more

familiar with different cultures and tango worldwide.

7. LIMITATIONS AND FUTURE RESEARCH

Although this research provides insightful discoveries on the motivators, perceptions and
preferences of tango dancers about tango tourism in Greece, it has several limitations that need to be
recognized, and perhaps improved by future research. Whilergthiesponses from different nations
in the world constitutes a strength of this research, the small sample of 115 responses might not represent
the entire global tango community. The convenience sampling constitutes another limitation, refraining
the stidy to generalize the findings. Since this study is focused on exploring attitudes and perceptions,
selfreport bias can be present as dancers might have subjectively interpreted survey questions and may
have altered answers to fit in. Lastly, being exglory research, the study has identified discoveries and
valuable insights in the form of trends, but has not expressed causality on the findings, which might affect
the implications for practitioners. All these limitations can be covered by future fesbatcan build
upon this studyds exploration, starting by wusing
to increase and spread globally (Tornqvist, 2013), stretching the longevity of the study could account for
long-term behavioral shiftgn dancers. Additionally, this study discovered valuable insights through the
gualitative question posed at the end of the survey, especially regarding the economic impact that tango
tourism can have for Greece, which was not the aim of this researcleveiouture studies can take
this exploratory research as the setting stone to further focus more on the financial value this niche can
generate. Finally, it is also suggested for future research to include qualitative approaches for richer
insights.
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HYSTERESIS EFFECT IN TURKISH LABOR MARKET: EVIDENCE FROM TRADITIONAL
AND FOURIER UNIT ROOT TESTS

Burak DARICI *
Muhammet KUTLU **
keyma kAHKN KUTLU

ABSTRACT

Unemployment hysteresis is defined as a situation where the movement of unemployment rates is
not stationary over time. In other words, it is a situation where shocks occurring in the economy cause
permanent effects on the unemployment rate. In additienynemployment rate continues to increase
due to the hysteresis effect after the shock. This study empirically tested the hysteresis effect in the Turkish
labor market. The literature uses traditional unit root tests and Fourier function unit root tests t
investigate unemployment hysteresis. For this purpose, ADF, KPSS, FADF, and FKPSS tests were used
in the study. The findings obtained from the study confirm the validity of the hysteresis hypothesis in
Te¢rkiye., The findings Ipymakerssde recommendati ons f ol

KeywordsHy st er esi s, Unit Root Tests, T¢rkiye.

Jel CodesE24, JO1.

1. INTRODUCTION

Hysteresis theory was first used in economic literature to explain Western Europe's high and
persistent unemployment rates. The hysteresis theory introduced by Blanchard and Summers (1986) is an
essential approach to explaining the dynamic properties erhployment rates. This approach proves
that a negative shock to the economy has lasting effects on unemployment rates. A negative shock to the
economy increases unemployment rates, and this process occurs even after the impact of the shock is
over, with urmployment rates continuing to rise. Therefore, this approach provides evidence that a

negative shock to the economy has lasting effects on unemployment rates.

The economic literature is based on three different approaches to explain the causes of the hysteresis
in unemployment rates. The economic literature is based on three different approaches to explain the
causes of the hysteresis in unemployment rateddrssiare protected from competition from market

representative outsiders by labor turnover costs. This process, which significantly isolates the wage level

*Bandirma Onyedi Eyl ul U mmiaiV elarisi@bandirmaBdutré k esi r/ Te¢r ki ye, E
“"Bandirma Onyedi Eyl ul Usmailvmekotls@iandimaBdutré kesir/ T¢rkiye, E
"*Bandirma Onyedi Eyl ul Ummailvssahis@bandiimaBdatrékesir/ T¢rkiye, E
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of insiders from market conditions, leads to wage rigidity and prolongs the duration of unemployment.
According to the physical capital view, a negative economic shock leads to a decline in capital stocks and
a corresponding fall in labor demand. This reehn in labor demand leads to higher unemployment rates
and longer unemployment durations. Another approach used to explain the hysteresis effect in
unemployment is built on the human capital factor. l-targn unemployment leads to a decrease in labor
qudifications, causing the unemployed to lose hope of finding a job and prolonging the duration of
unempl oyment (kak, 2021, kahin Kutl u, 2023, Tor ut

In the empirical literature, the hysteresis hypothesis, which theoretically states that unemployment
rates do not tend to revert to the average, is tested through the following hypotheses.

O GO 6l @R E&bi Qion
Odi o0 Qi@ &i Qiop
These hypotheses prove that the hysteresis hypothesis is valid if the unemployment series is non
stationary, i.e., if the series contains a unit root. The natural rate hypothesis is valid if the unemployment
series is stati onar@p).Iftleahemplaymentzseanias folkowspairsiationazy0 1 1 : 2
process, it can be concluded that the shocks occurring in the economy have permanent effects on the

unemployment rate. However, if the unemployment series follows a stationary process, the

unemploymat rate returns to its natural rate after a shock to the economy.

This study investigates whether the hysteresis hypothesis is valid in the Turkish labor market. For
this purpose, the unempl oy me n-Maragh202%ase useth Dafagver& i y e ¢
obtained from the CBRT (Central Bank of the Republi@aof r ki y e ) . ADF (iPullegment ed
test), KPSS (KwiatkowskPhillips-SchmidtShin test), Fourier ADF (FADF), and Fourier KPSS
(FKPSS) unit root tests are used as empirical analysis methods. Accordingly, the second section of the
study presents the egkd literature, the third section presents the empirical findings, and the last section

presents the study's conclusion.

2. LITERATURE REVIEW

The hysteresis hypothesis in unemployment has been the subject of numerous studies. Table 1
shows the literature review. As seen in Table 1, the empirical literature is based on unit root tests as an
analysis method. Recent unit root tests have madestine tigpical in the economic literature. At the same
time, Table 1 reveals that the findings of the studies testing the unemployment hysteresis are varied. This
diversity can be differentiated according to the methodology used. Indeed, analyses using stahda
root tests strongly support the hypothesis of hysteria in unemployment. On the contrary, analyses using
unit root tests considering structural breaks and unit root tests with Fourier functions provide weaker
evidence for the hypothesis of unempl@mhhysteresis. In addition to the method of empirical analysis,

the country, the period, and the variable used are essential reasons why empirical findings differ.
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Table 1. Literature Review Summary

Name (year) Country/Data Methods Findings

Mitchell (1993) 15 OECD countries| PP unit root test Unemployment has a hystere
19691991 effect.

Arestis and Mariscal 22 OECD countries| PP unit root test For 10 countries, they conclude

(2000) 196031997 that the hysteresis hypothesis

valid.

Camarero and Tamar| 19 OECD countries| Panel SURADF ang The hysteresis effect does n
(2004) 19562001 MADF apply to unemployment.
Chang et al (2005) 10 EU countries Panel SURADF The hysteresis hypothesis
19611999 confirmed for all Europeal
countries except Belgium and tf
Netherlands.
Gustavsson an({ Australia, Canada] KSS unit root test There is no hysteresis effect ¢
¥sterholm Finland, Sweder unemployment.
and the USA
RomercAvila and | USA and Spain LS unit root test They reported a hysteresis effe
Usabiaga (2007) 19762004 on unemployment in the Spanis
economy.
Yél ancé ( 2 (19 OECD countries| KSS unit root test The natural rate hypothesis hol
19702008 in Belgium, Korea, Switzerlang
the USA, the Netherlands, ar
Poland. In contrast, the hystere
effect is present in Australic
Austria, Canada, Finland
Germany, Japan, Luxembour
Nor way, and Tg¢
Yél ancée (2(T¢rkiye Perron, ZA, LP, LM unitf The existence of a hysteres
19232007 root tests effect in unemployment i
accepted.
G¢lojlu ve |Terkiye ADF, Levin-Lin-Chu | The results of the unit root te
19882008 (2002), ImPesararShin | without considering the structur;
(2003), MaddalaVu | break reveal a hysteresis effect
(1999), Choi (2001) ang nine sectors in Turkey, while th
Hadri (1999) unit root results of the unit root test takin
tests and Carrion | into account the structural breg
Silvestre unit root test support the natural rat
hypothesis.
Furuoka (2012) 12 Asia Pacifici SURADF and MADF The hysteresis hypothesis is va
Countries for countries other than Soul
19802009 Korea and New Zealand.
Sara- (2014T¢rkiye ADF, PP, KPSS and L§ The hysteresis hypothesis is va
20052013 unit root tests in T¢rkiyvye.
G¢erik et allTegrkiye KSS and Kruse (2011 The hysteresis hypothesis is r
19702014 unit root tests valid for Turkey.
¥zkan and |[T¢grkiye ADF, KSS, Fourier ADF,| The hysteresis hypothesis is va
(2015) 19882014 Fourier KSS wunit roofl in all age groups of femal
tests unemployment. In male¢
unemployment, hysteresis
present in groups aged 45 a
above.
Furuoka (2016) Norway, Denmark| ADF, FADF, ADFSB, | The hysteresis hypothesis is r
Finland and Swederl FADF-SB tests valid.
20002014
Tak and Uj(T¢grkiye ADF, PP and LS unit rog The hysteresis hypothesis is va
19802013 tests in T¢grkiye.
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Marques et al (2017)

29 OECD countries

ADF-GLS unit root test

They concluded that there is

20002015 hysteresis effect ol
unemployment in all of thg
countries analyzed.

Tekin (2018) T¢erkiye FKPSS, KPSS and ADJ There is a hysteresis effect (

20052017 unit root tests unempl oyment i

Geé¢ri K and |T¢grkiye KSS, Sollis, Kruse| The unemployment hysteres
(2019) 19882013 Christopoulos and Leen hypothesis does not hold for ma
Ledes ma a n| and female graduates.
(2018) unit root tests
Belke (2020) 28 EU countries Fourier KSS unit root tes| There is a hysteresis effect

20032019 total unemployment in Hungar

and Portugal.
¢i -en (202(T¢rkiye Fourier KSS unit root tes| There is a hysteresis effect (

20052014 unemployment rates for sing|
men and married women.

Pata (2020) 15 OECD countries| FourierCBL panel| While the hysteresis hypothes

19912019

stationarity test

is not valid for the whole pane|

countryspecific evaluationg
support the hypothesis i
Ger many, Tg¢r ki

Khraief et al (2020)

29 OECD countries

ESTAR unit root test

The unemployment hysteres

19802013 hypothesis is firmly rejected.
Dedeoj | u ( J30O0OECDcountries| Pesaran, Smith, Hadri arf The whole panel confirm
20012020 Kur ozumi , a| unemployment hysteresis.
Karul (2017) Fourie

panel unit root tests

Samé-Kk aak u

BRICST countries

ADF, PP and ZA unit roo

The results show the

Komku (202719912020 tests unemployment hysteresis exig
in all countries except China.
kak (2021) |T¢rkiye Fourier Kruse unit roo{ While there is a hysteresis effe
19882018 test in female unemployment, there
no hysteresis effect in mal
unemployment and tote
unemployment.
Azazi and fAT¢rkiye PP unit root test The findings show that there is 1
20142022 hysteresis effect ol
unemployment.
Belliler and Demiralp| T ¢ r ki y e Hepsaj (2021t is concluded that the
(2022) 19232021 test unemployment hysteresi
hypothesis is not valid.
Kutlu (2023) Téerkiye Fourier ADF There is a hysteresis effect on t
20052020 unemployment of young womel
Daktan (203T¢rkiye ADF, PP, ZA, LS,| There is a hysteresis effect (
20052023 Narayan Popp, AARN| unemployment in Turkey.
ADF unit root tests
¥zen AtabeyT¢rkiye Carrioni-Silvestre, The test results differ in terms ¢
19882021 FADF and FKPSS unij gender and age, and there is
root tests hysteresis effect on the overg
unemployment rates.
Karakuk (2(T¢rkiye Panel CADF, Fouriel The hysteresis hypothesis is va
20062023 Panel KPSS and Fouriq in the Turkish labor market. O

KPSS

the other hand, it is conclude
that the youth unemployment ra
series is stationary. The resu
differ in the regionalevel
analyses.

Note: PP: PhillipsPerron, SUR: Seemingly Unrelated Regression, ADF: Augmented Diakiésr,

LumsdainePapell,.ZA: ZivotAndrews, KPSS: Kwiatkowskphillips-SchmidtShin.
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3. EMPIRICAL RESULTS

In the first stage of the empirical analysis, ADF and KPSS tests examine whether the hysteresis
hypothesis is valid in the Turkish labor market. As seen in Panel A of Table 2, the ADF test cannot reject
the null hypothesis of a unit root in the unemployhssmies. Thus, it is concluded that the series contains
a unit root, i.e., it is nostationary at level values in both intercept and intertrepid models. These
findings are confirmed by the KPSS test results presented in Panel B. The null hypdtstesisrarity
for the unemployment series is rejected at level values in both intercept and irtiencéphodels.

Table 2. ADF and KPSS Test Results

ADF
level first difference
test statistics critical values test statistics|  critical values remark
< 0.01 -3.435 0.01 -3.442
Q intercept -2.636 0.05 -2.853 -7.173 0.05 -2.859 | 1(2)
S 0.10 -2.558 0.10 -2.564
0.01 -3.965 0.01 -3.975
intercept & treng -2.562 0.05 -3.403 -7.227 0.05 -3.411| 1(1)
0.10 -3.116 0.10 -3.123
KPSS
level first difference
test statistics critical values test statistics|  critical values remark
- 0.01 0.740 0.01 0.740
T intercept 3.563 0.05 0.463 0.223 0.05 | 0.463| 1(2)
S 0.10 0.348 0.10 0.348
0.01 0.217 0.01 0.217
intercept & treng 1.334 0.05 0.148 0.107 0.05 0.148 | 1I(1)
0.10 0.120 0.10 0.120

In the second stage of the empirical analysis, two tests with Fourier functions, namely the FADF
and FKPSS tests, are used to analyze the hypothesis of hysteresis in the unemployment series. The results
are shown in Figure 3, and the first difference shthas the series is stationary. The findings from the
FADF test confirm the findings from the ADF test. The null hypothesis of unit root cannot be rejected at
level values. As shown in Panel B of Table 3, the FKPSS test rejects the null hypothesisraritatit
level values. This reported finding confirms the findings obtained from the KPSS test. In conclusion, the
findings from both standard unit root tests and Fourier function unit root tests suggest that the hysteresis

hypothesis holds for the unemm y ment r ate series in Tg¢grkiye.
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Table 3. FADF and FKPSS Test Results

FADF
level first difference
test statistics|  critical values test statistics critical values remark
< 0.01 -3.740 0.01 -3.930
Q intercept -2.915 0.05 -3.060 -4.828 0.05 -3.260 I(1)
S 0.10 -2.720 0.10 -2.920
0.01 -4.380 0.01 -4.270
intercept & trenc -2.910 0.05 -3.770 -5.142 0.05 -3.630 (1)
0.10 -3.430 0.10 -3.310
FKPSS
level first difference
test statistics critical values test statistics critical values remark
m 0.01 0.270 0.01 0.722
E intercept 0.353 0.05 0.172 0.366 0.05 0.459 (1)
S 0.10 0.132 0.10 0.348
0.01 0.210 0.01 0.217
intercept & trenc 1.658 0.05 0.142 0.112 0.05 0.148 (1)
0.10 0.114 0.10 0.119

4. CONCLUSION

This study examines whether the hysteresis hypothesis is valid in the Turkish labor market. For this
purpose, monthly data from the unemployment rate series in Turkey covering the period from January
2005 to March 2025 are used. Standard unit root tef& (KPSS) and Fourier function unit root tests
(FADF, FKPSS) are used as empirical analysis methods. ADF, KPSS and FADF and FKPSS test results
showed that the hysteresis hypothesis is valid i
withthest udi es of Yeéelanceée (2009), Sara- (2014), Tack
(2024) and Karakuk (2025). On the contrary, the r
Azazi and Atek (2022).

Due to the existence of the hysteresisrueffect
unemployment rate and may leave lasting effects. The findings of this study have important policy
implications. Since the effect of shocks on unemployneepermanent, intervention by policymakers
becomes a necessity. It is essential to introduce effective regulations for the labor market and to implement

structural reforms that will enable the economy to recover quickly aftershocks.
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EXAMINING THE IMPULSE CONTROL LEVELS OF EMPLOYEES ACCORDING TO

THEIR PERSONALITY TRAITS WITH THE FIVE FACTOR PERSONALITY MODEL

Arkun TATAR *
Didem AYHAN™

ABSTRACT

When personsontrol their behavior, they do not act on impulse. Thus, they can make a conscious
effort to choose actions that lead to desired results. In the organizational fieldpe&ibl has been
examined as a part of personality traits such as conscientiosisnEse personality trait of
conscientiousness, which is positively related to job performance, refers to being purposeful, determined,
disciplined, organized, punctual, reliable and having a sense of duty. The personality trait of
conscientiousness is algoversely related to inefficient work behavior. In this context, this study aims to
examine the level of impulse control in employees according to their personality traits. In this way, it is
aimed to show the importance of the impulse control levetalpdfiduals with different personality traits
in the work environment. A total of 868 people (working in a job that generates income), 497 males
(57.3%) and 371 females (42.7%), between the ages 8 {®ean = 31.96, s = 11.24), participated in
the studyParticipants completed the 8m lexicatbased adjective checklist of the impulsivity scale
and the 3&tem form of the Big Five Inventory. The employees'-figtor personality scores
(Extroversion, Agreeableness, Conscientiousness, Emotional $tabditntellect) were divided into two
groups as above average and below average, and the groups were compared in terms of impulse control
scores using onway analysis of variance (ANOVA). According to the results, differences in impulse
control levels wee determined between the fifaetor groups. The impulse control levels of the groups
above average in all five factors were determined to be high. The results showed that more studies are
needed to reveal the differences to be observed in differentadmmngd groups. The differences observed
in the level of impulse control provide clues about determining the personality traits of the individuals to
be selected for occupational groups. The current research reveals the relationships between the level of

impulse control, personality traits and employee behavior.
Keywords:Impulsivity, Personality, Five Factor Model, Employee.

JEL Codes:D23, D91, M51, D2.

1. INTRODUCTION

Controlling impulses by inhibiting unwanted reactions, actions, or behaviors is important for task

performance (Bari and Robbins, 2013; Edmonds, Bogg, and Roberts, 2009). In this way, inhibiting

*Manisa Cel al Bayar | ni-ma#é arkuntdatee@yehoo.chhani sa/ T¢r kiye, E
"Bandérma Onyedi Eyl ¢ | n-mailledaysan@bardima.edd.a.l ékesir/ T¢rkiye,
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behaviors involves stopping the execution of purposeless or unproductive actions or eliminating the
experience of inappropriate emotions (Knezevic, 2018). Thus, a conscious effort can be made to choose
actions that will lead to desired results. Smihtrd as a personality trait in the organizational field means
being responsible, purposeful, determined, disciplined, organized, punctual, reliable, and having a sense
of duty. These characteristics are also inversely related to unproductive work behaése. Th
relationships have been previously examined in employees (Ayhan and Tatar, 2024). However, the small
number of employees in this study is noteworthy. In this context, this study aims to examine the level of
impulse control in employees according tatipersonality traits as a larger participant group.

2. LITERATURE REVIEW

Impulse control refers to the tendency to delay actions, reactions, and gratification, to be planned,
to follow social norms, and to obey rules (Edmonds, Bogg, and Roberts, 2009; John and Srivastava, 1999;
Roberts, Walton, and Bogg, 2005). Impulsivity reféo the absence of impulsivity, foresight, and the
application of restraint as a component of Conscientiousness and a personality trait (John and Srivastava,
1999). In addition, delaying gratification, the tendency of an individual to prefer a nead reveara
distant one, is conceptualized as an indicator of impulsive behavior (Edmonds, Bogg, and Roberts, 2009).
In this way, the measurement of impulse control includes a broad assessment of thoughts, feelings, and
behaviors, such as planning, resistateenhibition and distraction, problem solving and strategy
development, goabriented or deliberate action, maintenance of persistence toward goal attainment, and

inhibitory control (Edmonds, Bogg, and Roberts, 2009; John and Srivastava, 1999).
3. METHODOLOGY

Participants

A total of 868 individuals, 497 male (57.3%) and 371 female (42.7%), agéd (fBean = 31.96,
s = 11.24) and employed in a gainful employment, participated in the study.

Tools

The Big Five Inventory85 is a selreport measurement tool consisting of 35 items that do not
contain reverse scoring and are evaluated on a dichotomous scale between 1 and 5 (a lot, a little,
moderately, a little, and a lot). The inventory is assesstdfive factors, each containing seven items:
Extroversion, Agreeableness, Conscientiousness, Emotional Stability, Intellect (Goldberg, 1992). In the
study where the inventory was translated into Turkish, the internal consistency reliability coeffitients o
the factors were reported between in the first application and 08488 in the retest application
(Tatar, 2019).

The Impulse Control Scale is an-B8m form (Ayhan and Tatar, 2024) selected from the list of

personality descriptive terms with a psydbegical approach in Turkish for the measurement of impulse
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control (Tatar, 2020). 26 items of the scale are reverse scored and applied withbarfivgkerttype

response option between Not Appropriate at All (1) and Very Appropriate (5) (Ayhan and Tatar, 2024).

Application

Participants filled out the form consisting of the Big Five Inven@Bympulse Control Scale and
the sociedemographic questionnaire via wihsed application and online application. Only those
working in a job that generates income were included insthdy, and those who did not meet this
condition were not included. Participants were able to access the form items after the inclusion and

exclusion criteria and voluntary consent were declared. The study was implemented in 2024.

Data Analysis

In the study, descriptive statistics of scale scores, correlation coefficient calculations between scale
scores, internal consistency reliability analyses of scales, and group comparisons in terms of impulse

control scale total score were made.

Results

First, the descriptive statistics and internal consistency reliability coefficients of the scales used in
the study were calculated and it was seen that the Extroversion factor of the Big Five Ir88rsiooyved
a Cronbach alpha coefficient of .85, therdgableness factor .73, the Conscientiousness factor .82, the
Emotional Stability factor .63, the Intellect factor .80, and the Impulse Control Scale .92 (Table 1). Then,
the relationship levels of the total score of the Impulse Control Scale with théatta scores of the
Big Five Inventory35 were calculated with Pearson correlation analysis. It was determined that the
Impulse Control Scale total score had a statistically significant correlation with the Extroversion factor
total score of .10 (p < 19, with the Agreeableness factor total score of .37 (p < .001), with the
Conscientiousness factor total score of .58 (p < .001), with the Emotional Stability factor total score of
.44 (p <.001), and with the Intellect factor total score of .38 (p < (@bje 1).

Later in the study, two groups were defined for each factor as above average and below average
using the factor total scores of the Big Five Inverd®®y(Table 1). The group below the average was
defined as the fABelow Averagav&ragpowanddehienagd
Average Groupo.

Table 1. Descriptive Statistics, Internal Consistency Reliability Analysis and Correlations

Between Scale Scores
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Scales (n = 868) Factors Minimum |Maximum | M s |[Cronbach r
Extroversion 7 35 25.94| 6.10 .85 107
Agreeableness 9 35 26.80| 4.98 73 37"
H:/eer?tic?r;;\/: Conscientiousness 7 35 27.32| 5.53 .82 58"
Emotional Stability 8 35 23.10| 4.79 .63 44T
Intellect 9 35 28.26| 5.01 .80 .38

The Impulse Control Scale 157 369 283.06 36.46) .92 -

Notes: “p <.01;"" p <.001

These groups were then compared in terms of impulse control scores usivgyoaralysis of
variance (ANOVA). According to the results, there are statistically significant differences between the
groups regarding the factors Extroversion (F(1, 866) =, 50.01), Agreeableness (F(1, 866) = 126.34;

p <.001), Conscientiousness (F(1, 866) = 254.96; p < .001), Emotional Stability (F(1, 866) = 124.82; p <
.001) and Intellect (F(1, 866) = 91.12; p < .001) (Table 2).

Table 2. Comparison of Impulse Control Scores of Groups Created According to Factor Scores

Factors Group n M s F(1, 866) p

Below Average Group 385 279.28 36.40

Extroversion Above Average Group 483 286.07| 36.27 7.50 .006
Total 868 283.06| 36.46
Below Average Group 365 267.79] 37.50

Agreeableness Above Average Group 503 294,13 31.38 126.34 .000
Total 868 283.06| 36.46
Below Average Group 390 263.82] 33.92

Conscientiousnes Above Average Group 478 298.76| 30.48 254.96 .000
Total 868 283.06| 36.46
Below Average Group 449 270.56] 34.65

Esr?;’éiiﬁ?ya' Above Average Group 419 296.45 3353 124.82 .000
Total 868 283.06| 36.46
Below Average Group 395 270.75 36.69

Intellect Above Average Group 473 293.33] 32.96 91.12 .000
Total 868 283.06| 36.46

In all factors, the average impulse control score of the above average group is higher than the

average impulse control score of the below average group (Table 2, Graph 1).
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Graph 1. Comparison of Impulse Control Scores of Groups Created According to Factor Scores
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Finally, twoway ANOVA was performed by taking the groups formed according to the factor total
scores and the gender groups together. In the comparison made in terms of impulse control scores, no
statistically significant interaction was observed betwédidactor score groups and gender groups. Only
between the Intellect factor groups and gender groups, a limiting p value (.050) was obtained (Table 3).

Table 3. Comparison of Impulse Control Scale Scores of Groups Created According to Factor
Scores and Gender

Interaction F(1, 864) p Partial Eta Squared
Extroversion Factor Groups x Gender Groups 3.39| .066 .004
Agreeableness Factor Groups x Gender Groups 2.27| .133 .003
Conscientiousness Factor Groups x Gender Groups 1.51} .219 .002
Emotional Stability Factor Groups x Gender Groups 79| .374 .001
Intellect Factor Groups x Gender Groups 3.86| .050 .004

No statistically significant interaction was observed between factor score groups and gender groups

in terms of impulse control scores. In other words, similar results were obtained for all groups separately

in the female group and the male group (Graph 2)
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Graph 2. Comparison of Impulse Control Scores of Groups Created According to Factor Scores

and Gender
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4. CONCLUSION

In this study, it was predicted that there would be a difference in terms of impulse control levels
among the groups formed according to the five factor total scores. It was also aimed to examine whether
the personality factor groups, and gender groupddnateract in terms of impulse control levels.

The results revealed that the impulse control levels of the groups forming the five factor total scores
below average and above average were different. In all factor groups, the impulse control total score of
the group above average was determined to geehithan the impulse control total score of the group
below average. In addition, no interaction was observed between the personality factor groups and gender
groups in terms of impulse control total score. Accordingly, the results were similar in wotherea,
and the impulse control total score of the group above average in the factor groups was higher than the

impulse control total score of the group below average.

When the study results were evaluated in general, it was understood that more studies were needed
to reveal the differences to be observed in different occupational groups. This study reveals the importance
of the relationships between impulse control lepersonality traits and employee behaviors. Therefore,
the differences observed in the impulse control level indicate that the personality traits of the individuals

to be selected for some occupational groups should be taken into consideration.
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THE DYNAMIC RELATIONSHIP BETWEEN TURKIYE'S ECONOMIC POLICY
UNCERTAINTY AND THE BIST 100: EVIDENCE FROM THE DCC -GARCH APPROACH

Hasan Murat 'ERTUJRL
Burcu Y] Rl K

ABSTRACT

Recently, Turkey has experienced an atmosphere of economic uncertainty due to global economic
fluctuations and changes in domestic politics. Economic uncertainties directly affect investors' risk
perception and expectations, causing fluctuations in cafidals and the stock market. Although the
interplay of economic uncertainties on financial markets has been frequently addressed in the literature
for developed economies, it constitutes a critical research area especially for emerging economies with
high economic vulnerability. This paper analyses the dynamic change in the impact of economic
uncertainty on the stock market over time. Accordingly, the study analyzes the dynamic relationship
bet ween the T¢r ki ye Economi-EPUPwhich icbpsedbn theqorteati nt y
anal ysis of | ocal media news in T¢rkiye, and tFf
Correlation (DCC-GARCH) met hod. The st u-ERU andtBISTil@edata mo nt h
covering the period 2006M2024M12. Thempirical findings of the study show that dynamic correlation
strengthens during periods of intense uncertainty such as the CO¥Iiandemic and the Russia
Ukraine conflict, as well as global uncertainties such as the Gezi Park events, referendumstans ele
specific to the T¢rkiye economy. During such peri

and high volatility was observed in investor behavior.
KeywordsBl ST 100 I ndex, T¢rkiyebds Ec-GARGHii ¢ Pol i cy Un

JEL Codes:C22, D80, G11.

1. INTRODUCTION

In recent years, global economic crises, changes in trade policies, the dO\andemic and
geopolitical tensions have affected financial market dynamics, making economic policy uncertainty
(EPU) one of the main indicators that attract the attentiorotif Aacademia and policymakeklgany
studies have analysed the effects of EPU on different economic outcomes: Unemployment (Caggiano,
Castelnuovo, & Figueres, 2017), exchange rate (Beckmann & Czudaj, 2017), bank credits (Nguyen, Le,
& Su, 2020), firm performance (Igbal, Gan, & Nadeen2®0global trade flows (Tam, 2018), housing

*Anadol u University, 2n@il0 inériugrul@akadotuesdiuitrr / Terkiye, E
"Ukak University, #@ndillbouyurik@aséklieduTrer ki ye, E
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market (Antonakakis, Gupta, & Andre, 2015) and inflation (Istrefi & Piloiu, 2014). According to these
studies, the EPU has a significant impact on economic activities.

Baker, Bloom and Davis (2016) constructed the first index to measure EPU based on the frequency
of occurrence of certain keywords in newspaper news and presenting a multidimensional structure with
uncertainties in macroeconomic forecasithough this index is adapted and applied to many countries,
considering the unique economic dynamics and policy process of each country, the use of a local index
that reflects the characteristics of the countries yields more meaningful results. Faatius, the
T¢r kP i ndex devel oped by Kili- and Blaslindexis( 2024)
based on the methodology of Baker et al. (2016). The index is constructed using 94 Turkish keywords
related to economy and uncertainty. Data were taken from major national newspapers (Cumhuriyet,
D¢nya, Herriyet Mi Ind éxped surveysSsappated,the kegwbrd Zebecienn ) a
the index, matching keywords from approximately one and a half million articles were counted using SQL
programming and the methodology of Baker et al. (2016) was used for standardisation and normalisation
of the resulting numbers. Unlike indices basedEnglisAl anguage sources, -it bet
specific economic dynamics. The peaks signalling an increase in uncertainty correspond to events in the

economy as shown in Figure 1. Some of these peak:

The CBRT sold foreign exchange three times in June 2006.
According to economic development figures, net foreign direct investment inflows fell to $15.1
billion in 2008.

1 In September 2010, the average interest rates applied by banks to vehicle and housing loans and
commercial loans decreased.

1 COVID-19, which started in China in December 2019, has rapidly spread across China and the
world, with the first case recorded in Turkey on 11 March 2020.
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EPU adversely affects decisiomaking mechanisms through its effects on investors' attitudes and
behaviours. In periods of increased uncertainty, volatility in financial markets increases and price stability
weakens. In the literature, there are variouslists investigating the impact of EPU on stock markets:
Chen, Jiang and Tong, 2017; Balcilar, Gupta, Kima and Kyei, 2019; Istiak and Alam, 2020. Volatility is

more pronounced in the developing countries' st
vul nerable to uncertainty (Korkmaz and G¢gngor, 2
2021).

The purpose of this paper is to investigate the impact of Turkey's EPU index on the BIST100 index.
The study is analysed using the DG@ARCH framework. This method is very effective in observing
changes in the volatility and correlation structure of fimantme series (Engle, 2002). In this respect,
the impact of uncertainty shocks on BIST 100 is analysed not only in a static framework but also with the
dynamics of change over time. The use of the EPU
to provide a unique perspective to the literature in the analysis of local investor behaviour during political
and economic fluctuations. The remainder of this paper is organized as follows five main chapters. The
second section discusses a comprehemsiiew of the existing literature on the subject. The third section
contains the data set and methodology used in the study. The fourth section presents the empirical findings

in detail. Finally, an overview of the study and conclusions are presented.

2. LITERATURE REVIEW

In related | iteratur e, the theoretical wor k o
studies analysing the relationship between EPU and the stock market. Based on a structural VAR model,
Kang and Ratti (2013) show that an unexpected increasedertainty in policy has a significantly
negative effect on real stock returns for the US. Ko and Lee (2015) analysed the relationship between
EPU and stock market prices in 11 countries using wavelet analysis. As a result of the study, they find
that ERJ and stock market show a negative relationship only in somsauple periods and do not
always behave together. Analysing the 12004 period, Arouri, Estay, Rault and Roubaud (2016) argue
that US stock market returns decreased significantly in thieteem due to the increase in EPU and that
the negative relationship obtained is permanent. Chen, Jiang and Tong (2017) predicted future stock
market returns in China negatively in their analysis with the EPU measure they developed. Hoque and
Zaidi (2019),based on the Marke8witching model, show that global economic policy uncertainty
(GEPU) on stock returns in the Malaysian stock market varies across regime states, sectors and natural
effects.Karim and Ahmed (2019) investigated the effect of EPU in different countries on th&etomg
volatility of the Moroccan stock market with the GARGHDAS model. As a result of the research, they
have found that only after the 2008 crisis, the EPU of selemuntries can significantly explain the leng
term volatility of the Moroccan market, but it has no significant effect before the crisis. Luo and Zhang

(2020), based on the traditional capital asset pricing model, concluded in theisecbesal testhat
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EPU increases the risk of a decrease in stock price of Chinese. Kundu and Paul (2022)'s study for G7
countries is based on the Markow Switch VAR model. As a result of the study, it is found that the effects
of EPU on stocks are not heterogeneous and gndisant in the bear markets and insignificant in the
bull markets. Mamman, Wang and lliyasu (2023) used the panel GARCH model in research. The findings
of the study showed that the GEPU significantly increased the volatility of BRICS stock markets.

Studies examining the relationship between EPU
the GEPU index, and the main studies conducted in this context are summariseckoekowaz and
G¢ng°r (2018) examined GEPU's i mpact on BI ST EIl ec
Metal Main Return Index series traded in Borsa Istanbul with the GARCH model. As a result of the study,
when GEPU index increases, it is detared that the return volatility of the stocks in the related sector
indices increaseSadeghzadeh Emsen and Aksu (2020) used ARDL and NARDL models and found that
there is no symmetric relationship between GEPU and BIETindices, while there is an asymmetric
relationshipG¢ r soy and Keéel é- FGARCHIModeluand foundstieatd GEPUh indexD C C
causes volatility in BIST Banking Index stock prices and has a negative &ffgat. s oy and Zer en
examined the relationship between GEPU and stock prices in G7 and BRIC countries using the Konya
Causality Test and the findings of the study showed that there is a unidirectional causality relationship for
the UK, the USA, and Brélzand a bidirectional causality relationship for Germany causality finding
was not found in other countries. KIlhan and Baj cé
the conclusion that the effect of GEPU on the BIST100 index in the short run is weak, but its effect on
the BIST100 Index in th@hg runis strong and negatkce ncan (2024) analysed the
GEPU and the stock indices of MIST countries and used the BEKK GARCH model. The study concluded
that index of GEPU has a positive effect on the euadatility spillover effect of stock indices of MIST

counties.

In the literature, the relationship between EPU and stock markets has been frequently analysed,
especially in the pos2010 period, and most studies have found that this uncertainty has negative impacts
on stock marketMost of the studies on T¢rkiye are- based
specific EPU index in this study is important in terms of taking local uncertainties into account. Moreover,
the timevarying correlation structure with the DGEARCH model mkes it possible to capture market

reactions more precisely, especially during periods of crisis and uncertainty.

3. DATA SET AND METHODOLOGY

This study aims to examine the dynamic structure of the relationship between economic uncertainty
and stock mar ket over ti me. For t h i-BEPU, which s0 s e, t
constructed based on the analysis of news contentinlogdneme di a i n Tg¢r kiye, and

is analysed through the DEBGARCH model. The data set consisting of monthly frequency data covering
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from January 2006 to December 2024 is used in the study. Summary information about the variables is

given in Table 1.

Table 1. Summary Information on Variables

Variable Symbols Source
Economic Policy Uncertainty TURKIYE-EPU Economic Policy Uncertainty
Index
Borsa Istanbul 10thdex BIST 100 Investing

This study analyses the dynamic correlation and dynamic regression relationship between BIST
100 index and ¢, r kBPY. #he DCAGARCH method proposed by Engle (2002) was used to determine
the dynamic correlation between the variables and to examine its trend over time. This method was
developed to model the conditional correlations between variables and attratisnattéh its capacity
to reveal the tim&arying correlation structure. The DEGEARCH model is basically a generalised
version of Bollerslev's (1990) approach based on a constant conditional correlation esTinealxc.G
GARCH method offers three important advantages. The first one is that the correlation coefficients are
estimated based on standard errors. Second, it identifies possible changes in the correlations between
variables over the sample period. Finalhe method provides accurate results as it takes into account the
effect of varying variance (Chiang, Jeon ve Li, 2007). The representation of th&BRCH model is

as follows:
® ‘ -- DO Mo o
- 'O-* DO mHo C
O 0OYO o

In equation (3),0 ve Y denote changing conditional variances and dynamic conditional
correlations in m x m dimensions. In addition, the conditional means represent the standardised error

residuals, both adi @wp dimensions (Mishra ve Ghate, 2022).

In this study, Kalman Filter Model based on the classical model of Harvey (1989) is used to obtain

the dynamic regression coefficients. The Kalman filter approach is expressed in equations (4) and (5).
W W O - T
| Q Y 0 v
In equation (4), the variablesft iQ ve "Y are adaptive vectors and matrices, while the variable
represents the vector of unobservables of sige In addition, zeremean Gaussian distributed error

terms are denoted by the variablesve 0 . In equation (5), the unobservable state vect@& assumed

to vary over time as a firgirder vector autoegressionThe Kalman Filter model, which iteratively
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estimates the parameters by updating them with each additional observation, is expressed in equations (6)
and (7).

A« F Fedd o>

T b

Phe PiRe O«
4.EMPIRICAL FINDINGS

The dynamic correlation findings between the BIED 0 i nde x a-ERU indéxare T ¢ r Ki

presented in Figure 2.

Figure 2 shows the tirmearying correlations between the BIST 100 Index and the Turkish
Economic Uncertainty Index, estimated using the BE&ARCH model. The correlation fluctuates
significantly over the sample period, ranging from negative to highly pesmlues. Notably, in mid
2013, the correlation peaks around 0.7, which coincides with major political and financial events such as
t he Gezi Par k protests and t he Uu. S. F-29d thes rece:
correlation initially droppeé due to rising uncertainty but then surged as global risk perceptions
intensified. Another sharp increase is observed in early 2022, during the onset of theURtassia
conflict, where the correlation approaches 0.6. These findings suggest that tgebpmtid global
uncertainty significantly strengthen the-wmvement between the two variables.
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Figure 2. Dynamic Correlation Coefficients Obtained from DCCGARCH Model

The dynamic regression coefficients obtained using the Kalman Filter Model are presented in
Figure 3.
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Figure 3. Dynamic Regression Coefficients Obtained from Kalman Filter Model

Figure 3 presents the dynamic regression coefficients estimated via the Kalman Filter. These
coefficients reflect the changing impact of the EPU on the BIST 100 index over time. The coefficients
remain negative throughout the period, indicating that isecaincertainty generally exerts downward
pressure on the stock market. A clear upward trend is visible, especially after 2020, as thelOOVID
pandemic escalated uncertainty and market sensitivity. This upward movement continues during the
RussiaUkrainewar in 2022, with coefficients nearing.15. This trend suggests that the influence of

uncertainty on stock returns has become stronger over time.

5.CONCLUSION

This study investigates the dynamic relationship between the BIST 100 Index and the Turkish
Economic Uncertainty Index using two complementary econometric approaches: thé ARCH and
the Kalman Filter models. Both models provide strong empirical evidbateconomic uncertainty has

a significantandtime& ar yi ng i nfluence on stock mar ket dynami

The DCCGGARCH results show that the correlation between uncertainty and stock returns
intensified during periods of heightened geopolitical and global risk, such as the recessionary signals in
2013, the COVIB19 pandemic and the Rusdikraine war. Thesentreases in correlation imply that
financial markets become more sensitive to uncertainty during crises, leading to stremgseoccents
and possibly increased volatilitfhe Kalman Filter findings also reveal that the impact of uncertainty on
the BIST 100 Index has gradually increased over time. The upward trend in the regression coefficients
suggests that Turkish financial markets have become more reactive to econamiaintyc which may

reflect a structural vulnerability in investor sentiment and market resilience.

The findings suggest that economic policy uncertainty has negative effects on both financial

markets and investment decisions, while reducing this uncertainty may contribute to limiting uneertainty

215



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
induced effects by stabilising investor expectations, especially during exogenous khitiksegard, it
should be considered as a strategic priority in terms of providing continuity in policy implementations
and maintaining market stability.
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THE RELATIONSHIP BETWEEN GROWTH AND CURRENT ACCOUNT DEFICIT:
EVIDENCE FROM QUANTILE CAUSALITY APPROACHES
Yekim Er°nal *

Merve Altaylar**

Fatih Ayhan***

Abstract

The relationship between economic growth and current account deficit continues to be debated in the economics
literature. The frequent coccurrence of high growth periods with increasing current account deficits brings
decision makers face to face witte tiuestion of "growth or current account?". This study examines the relationship
between economic growth and the current account deficit in Turkey, a developing economy, duringi tt@2000
period. In the research, the quantile Granger causality testtha@djuantileon-quantile Granger causality test are

jointly employed, based on the assumption that the connection between economic growth and the current account
deficit is not independent of the levels of either variable. The quantile Granger causdlitjqtee assumes that

causal relationships may vary at different levels of economic growth (i.e., relationships by quantiles rather than by
the mean). According to the findings, no statistically significant relationship is detected in the lower and middle
quantilei®.Cy,=wbeteas in t hidD9d-ingtheewords dudnyg periddecs strgny = 0 . ¢
economic growthit is concluded that the current account deficit is a Granger cause of economic growth. This
finding indicates that the curnd account deficit is a decisive factor that cannot be overlooked in periods of high
economic growth. However, since the quantile Granger method is insufficient to precisely determine at which levels
of the current account deficit the link with economiowth occurs, the quantien-quantile Granger causality

analysis has also been applied. The results obtained through this method also reveal causality relationships in

periods of high economic growth.

Additionally, it is found that high levels of current account deficits are also a Granger cause of growth. In
conclusion, both techniques demonstrate a significant relationship between the current account deficit and economic
growth during highgrowth perods. Moreover, the finding that high levels of current account deficits may also
trigger high growth constitutes a notable contribution of the quawtilguantile analysis. These findings suggest

that policymakers should consider the pressure on the mumecount balance when developing sustainable

economic growth policies.
Keywords:QuantileOn-Quantile, Causality, Current Account Deficit
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1.Introduction

A current account deficit is a fundamental external balance problem that arises when a country
consumes more goods and services than it produces. In other words, a current account deficit
reflects a situation in which income earned from the rest of th&lwsinsufficient to cover
external payments (Seyidojl u, 20009; Car baugh
main components of a country's balance of payments, which records its external economic
transactions. This account is typically evalddiased on its deficits in a macroeconomic context.

If the sum of the trade balance, services balance, primary income balance, and net transfers is
positive, it is referred to as a current account surplus; if negative, it is defined as a current account
d€f i cit (Yardéemcée, 2023).

Developing countries often face current account deficits due to their need to import intermediate
and capital goods during economic development. Countries with current account deficits in their
balance of payments typically attempt to offset these imbesaticrough capital inflows.
However, if foreign capital inflows prove insufficient, the current account deficit may lead to a
depletion of foreign exchange resertermand( ¢i f t -
temporary factors, they can hednced through foreign exchange reserves. Nevertheless, as is
frequently observed in developing countries, when these deficits become chronic, countries either
become dependent on continuous foreign capital inflows or require permanent structural reforms.
These reforms must be carefully planned, considering their potential adverse effects on economic
growth. Furthermore, current account deficits tend to expand during periods of economic
expansiod when domestic demand and market expectationd asel contrat during periods

of stagnation (Roubini and Wachtel, 1998).

The influence of numerous macroeconomic factors shapes the current account deficit. Among
the most prominent of these variables are growth rates, energy prices, changes in the income
levels of foreign trade partners, interest rates, public borrowing, bulddieits, and capital
movements (Karabulut & Danéxkxojlu, 2006). The
between developed and developing countries stem from the structural economic characteristics
of these economies. Turkey, in particular, lwag) experienced macroeconomic vulnerabilities

due to its persistent current account deficit problem. It is widely accepted that the economic crises

of 1994 and 2001 were linked to the current account deficit surpassing a certain threshold relative
to gress domestic product (GDP), and therefore, the current account deficit has often been

regarded as a crisis indicator (Erdojan & Bo:
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Although a temporary decline in the current account deficit was observed after the 2001 crisis
due to a contraction in domestic demand, the deficit began to grow again in 2006. The
expansionary monetary and fiscal policies implemented in thegpmisal crsis period increased
capital inflows to Turkey and significantly expanded the volume of imports. In the case of
Turkey, the fundamental reason for the current account deficit lies in the persistent lag of export
growth behind import growth, making thedeadeficit a structural issue. In particular, the heavy
dependence of production processes on imported inputs means that efforts to reduce imports

often require a compromise on economic growt!

In this context, analyzing the relationship between the current account deficit and economic
growth is critically important for achieving sustainable growth. Especially in countries like
Turkey, where production is highly dependent on foreign inputs, aetyridentifying this
relationship's nature and direction is essential for maintaining external balance and reaching

growth targets.

This study adopts the Quantibe-Quantile Granger Causality (QQGC) approach to analyze the
causal relationship between economic growth and the current account deficit in Turkey, offering
a significant methodological innovation by departing from the standausality methods
frequently used in the literature, which rely on averages and standard assumptions. While
traditional causality tests often provide limited findings based on average effects, the QQGC
method allows for modeling relationships acrossethigre distribution of both variables. It can
capture distributional heterogeneity and asymmetric interactions. Thus, rather than solely
examining the causal effects of the current account deficit on economic growth, the study
identifies the specific segents in which the relationship between economic growth and the
current account holds, under which levels of growth and current account conditions the

relationship is valid.

The structure of the study is as follows: The second section reviews previous studies that have
examined the relationship between economic growth and the current account deficit, along with
their findings. The third section introduces the econometric tgoba adopted in the analysis

and explains their theoretical foundations. Finally, the last section presents the empirical findings

of the research and offers policy recommendations based on the results.

2. Literature review
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Blanchard (2007) states that current account deficits have significantly increased over the past
two decades in wealthy countries, particularly the United States and Euro Area countries. The
study emphasizes that private savings and investment decisiamy nréve current account
deficits, while public deficits play a relatively limited role. During periods of economic géowth
especially in countries like Portugal and Sgainis noted that the increase in private spending
leads to an expansion of the @nt account deficit. In the case of the U.S., low private savings
rates and rising private consumption have played a significant role in widening the current

account deficit. Moreover, it is argued that growth dynamics affect the current account directly

through the private sector's consumption and investment decisions. The study also suggests that

expanding the current account deficit during growth periods does not necessarily require direct
government intervention. Instead, the primary intervention aheald be the structural
distortions in goods, labor, and financial markets.

Cal der -n et al. (1999) investigated the rel
of economic variables using a panel dataset covering annual data from 1966 to 1995 for 44
developing countries. The study, which also examined causalityoredhtps, found that
increases in domestic output growth contribute to expanding the current account deficit. Telatar
and Terzi (2009) examined the Turkish economy using quarterly data from 1991:Q4 to 2005:Q4.
Using Granger causality and VAR analyses, fdentified a onevay and statistically significant
causality from growth rate to current account balance.

Yanar and Kerimojlu (2011) analyzed whether
growth, and whether growth leads to an increase in energy consumption. Using data from 1975
to 2009 for Turkey, they used cointegration tests to examine th@mslips among energy
consumption, economic growth, and the current account. The findings revealedtariong
relationship among the three variables. Moreover, results from a vector error correction model
showed that economic growth increases energy copison, and the rise in energy consumption,

in turn, contributes to the expansion of the current account deficit. Regarding causality, they
found strong causality from energy consumption to growth, and a bidirectional but weak

relationship between growtma the current account deficit.

a i

ci ft - (2014) viewed Turkey's current accoun

relationship between the current account, real exchange rate, and economic growth using
cointegration methods. The study, which employed VAR and Johansen cdiotetgehniques,
found a cointegrating relationship among the variables. It also concluded that changes in GDP

and the real exchange rate were causes of the current account deficit.

222



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

Lebe et al. (2009) examined Romania and Turkey for 128077 using the Structural Vector
Autoregression (SVAR) model. Their findings indicated that economic growth significantly
impacted the current account deficit. Similarly, Erbaykal (2007) focuseadrutkish economy
from 1987:Q1 to 2006:Q3. Using the Tedamamoto causality approach, the study found a
unidirectional causality running from economic growth and exchange rate to the current account
deficit.
Kasman et al. (2005), using Turkish data from 1984 to 2004, found through bounds testing
analysis that increases in economic growth and exchange rates led to higher current account
deficits. Calder-n (2001) al s o poptingetre édeatthatd r e s
economic growth positively affects current account deficits.
De Mello et al. (2011) investigated the letggm effects of current account adjustments on
economic growth and the role of macroeconomic policies in this process. The study analyzed
data from over 100 countries between 1971 and 2007 and constructech@amfy®f current
account corrections using real GDP growth rates. The findings from the ordered probit models
indicated that current account corrections resulting from improvements in external positions
increased the likelihood of sustained growth. On gtkeer hand, corrections following
deteriorations in external positions decreased the possibility of growth accelerations. The study
also noted that large budget deficits weaken the positive effect of current account improvements
on growth. In contrast,ght monetary policy responses to deteriorating current accounts may
help support economic growth.
Din-er and Yaxkxar (2014) analyzed Tu20kleg)¢4' s c u|
using a VAR model within the framework of transmission mechanisms between growth and
financial variables. They emphasized that Turkey is a small, open economsablérte growth
volatility, and argued that the current account problem should be analyzed through multiple
transmission channels. Their findings indicated that credit growth increased both GDP growth
and the current account deficit; higher growth ratdstdean appreciation of the real exchange
rate, which boosted imports and, in turn, widened the current account deficit. Furthermore, the
study found that Turkey's growth dynamics and financial flows directly and indirectly affected
the current account.
Yurdakul and U-ar (2015) examined the relati
economic growth in Turkey using quarterly data from 1999:Q1 to 2014:Q2. Applying Granger

causality and VAR analyses, they identified a unidirectional relationgmp thhe growth rate to
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the current account deficit, suggesting that a shock in the growth rate significantly affects the
current account.
3. Methodologicalframework
This section outlines the theoretical foundations of the methodology adopted in the study. The
analysis begins by examining the time series properties of the variables through a structured
research process that first applies unit root tests, followedbgrity assessments. In the final
step, the study investigates the causallationshipsbetween the variables usingetQQGC
framework.
3.1Unit root and linearity
Stationarity refers to a process whose mean, variance, and covariance remain constant over time,
implying that the series converges toward a stable value (Gujarati, 2021). Most econometric tests
and estimators rely on the assumption of stationarity ardlipeoreliable results only under this
condition. Therefore, identifying the stationarity properties of the series is essential for both the
validity and robustness of econometric analyses. Among the most widely used methods for
testing stationarity are theugmented DickeyFuller (ADF) test (Dickey and Fuller, 1979; 1981)
and the PhillipsPerron (PP) test (Phillips and Perron, 1988).
The ADF test offers three different model specifications depending on the presence of a constant
and a deterministic trend. A significantly negative slope coefficient indicates stationarity in the
series. The computdsstatistics are interpreted by comparing them against the critical values
proposed by MacKinnon (1996). As an alternative to the ADF test, the PP test provides more
robust results in the presence of autocorrelation and heteroskedasticity in the errof esms
test is also applied under gjfecations with nme intercept andinterceptwith trend, while
testing the same nul | h gngSoat - haeksli és, 02f0 0a6 )u.ni t r ¢
Another essential property of time series that must be assessed is linearity. In the fourth stage of
the analysis, the study applies the linearity test developed by Brock et al. (1996) to determine
whether the variables exhibit linear or nonlinear behavVibe BDS test operates on the residuals
of the time series to examine the validity of the assumptions of independence and randomness.
Rejection of the null hypothesis implies the existence of nonlinear dependencies in the series and
suggests that linearadels may be inadequate to define the series’ structure fully.
3.2Quantile-on Quantile Granger causality (QQGC)
This study adopts the QQGC technique to evaluate the causal relationship between variables
across the entire distribution. The QQGC approach builds on the modeling framework developed

by Troster et al. (2018), generalizing the standard Granger causaliygiarby incorporating
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guantile sensitivity for both the dependent and independent variables. This technique is
particularly effective when the underlying relationship is heterogeneous, meaning that the
magnitude and direction of effects differ across levels of the variables.
The QQGC method determines whether a corresponding quantile of the lagged values of the
independent variable significantly influences a particular quantile of the dependent variable. In
this context, the Granger causality component of the model focusgsedicting future
dynamics using lagged values. At the same time, the quantdgantile dimension evaluates
how predictive power varies across different segments of the distribution. As such, the QQGC
framework relaxes the constant averaffect assumion of the standard Granger model and
allows for asymmetric, conditional, and contsgicific relationships. In practical terms, the
QQGC method relies on models that assess whether the lagged values of the independent variable
at quantilehd vahuexpfathe dependent variabl e
the analysis to distinguish, for example, a current account behavior that is predictive only during
high-growth episodes from its dynamics in kgrowth regimes.
4 Data and findings

The analysis begins by testing the stationarity properties of the series and performing the ADF
and PP unit root tests. Next, the BDS test evaluates the linearity structure of the series. Finally,
the QQGC method investigates causality relationships aquas#iles between the dependent
(INnGDP) and the independent (InCA) variables.

4.1 Data and model

This study employs a dataset collected from the Electronic Data Delivery System (EVDS) of the
Central Bank of the Republic of Turkey (CBRT). Covering the period from 2006:Q1 to 2024:Q4, the
dataset includes the current account (CA) variable, representhd byrrent account balance in Turkish
lira, and the real economic growth (GDP) variable, measured by the seasonally adjusted annual percentage
change in expendituigased real GDP. The analysis applies thenhaglulus transformation proposed by
John andDraper (1980) to eliminate scale differences across variables and enable logarithmic
transformation of negative values. The notation "In" refers to this transformation. The-fdosed
representation of the model is written in Equation (1).

a & "00UQa ¢ 6 6 )

Table 1 presents the summary statistics of the macroeconomic variables considered in the analysis.

The summary measures are computed based on the original arahsfgrmed versions of the CA and

GDP variables to enable a comparative assessment ofidx® skaracteristics.
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Table 1. Summary statistics

Original scale Logarithmic scale
Variables GDP CA InGDP InCA
Mean 4991842105 -69.11039474 1.4929 -0.4129
Median 5.53 -4.765 1.8765 -1.7469
Max. 22.35 695.9 3.1506 6.5466
Min. -14.54 -2093.44 -2.7435 -7.6470
Std. deviation 5.097360287 330.7754961 1.2286 4.3496
Skewness -0.862900845 -3.325031326 -2.0493 -0.0042
Kurtosis 7.005111536 20.78506324 6.4257 1.3593
JB statistic 60.23** 1141.68* 90.36** 8.52*

SW statistic
Note: *** shows 1% significance level.

The analysis employs a preliminary correlation assessment to identify the strength and direction of
the linear relationship between the variables. Table 2 displays the Spearmardertorrelation matrix
for INGDP and InCA, given that neither variabtorms to a normal distribution. The findings reveal a

statistically significant negative correlation of approximately 0.38 between INnGDP and InCA.

Table 2.Spearman rankrder correlation matrix

Variables INnGDP INCA

INnGDP 1

INCA -0.3795** 1
(0.0000)

Note: *** shows 1% significance level.

4.2. Findings

4.21. Unit root test results

To detect the presence of a unit root in the series, the analysis applies the ADF and PP tests, which
are widely recognized as benchmark procedures in the literature. Table 3 presents the test results. For both
the INnCA and InGDP series, the null hypotkeisidicating the existence of a unit root is rejected at the

1% significance level based on the ADF and PP test outcomes.

Table 3. Summary of unit root test results

ADF Test PP Test
Variables Ustatistic Ustatistic Adj. Ustatistic ~ Adj. stétistic
Intercept Int. & trend Intercept Int. & trend
INCA -5.3342%** -5.2786*** -3.8818*** -3.8444***
INnGDP -4.0246*** -4.0066*** -4.0562*** -4.0066***

Note: *** shows 1% significance level.

Based on the results of the unit root tests, the analysis finds evidence that both INCA and InGDP
are stationary at levels. At thisep, proceeding with the level values of the variables in the
subsequent analysis does not pose any methodological concern.

4.22. Linearity test results
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This section applies the BDS test to examine the linearity properties of the INnCA and InGDP

series. Table 4 reports the test results.

Table 4. BDS test results

Variables M=2 M=3 M=4 M=5 M=6
0.0757*** 0.1031*** 0.1138*** 0.1159*** 0.11171%**
InCA (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.0865*** 0.1249*** 0.1427*** 0.15971*** 0.1566***
InGDP (0.0000) (0.0002) (0.0004) (0.0004) (0.0008)
Note: i.*** shows 1% significancelevel.i[ ] 0 parenthesesal skesw boot 9Mapspows di mens

According to the BDS test results, the null hypothesis asserting that the INCA and INGDP series

are linear is rejected. This outcome indicates that both series exhibit nonlinear characteristics.
4.2.3. Quantileon-quantile Granger Causality analysis

The variablespecific findings (namely, the nerormal distribution and nonlinear structure of

the series), along with the research question, necessitate using the QQGC technique. This method
can capture nonlinear dependencies and distributional heteriogmimethe relationship between

INnGDP and InCA.

Fig. 1 presents 3D plots with four varying perspectives, providing initial evidence that the
predictive power of the current account for economic growth significantly varies across different quantiles
of both variables. The findings imply that the cur@etount and economic growth relationship is neither
linear nor constant, but instead exhibits Granger causality of varying intensity across the distribution. In
the middle quantile range (0-4070), INCA shows a stronger Granger causal effect on InGQBesting
that during periods of moderate economic growth, the current account serves as a more effective predictor
of future growth dynamics. In contrast, the flatter surface observed in lower quantile8.@bpand the
weakening predictive power indieathat the causality from the current account to economic growth
diminishes during lowgrowth periods. In upper quantiles (0-0®5), the causal pattern becomes more
volatile and unstable, implying that the predictive power of the current account digtirgyowth phases

is more complex and highly conditional.
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Fig. 1. Quantile on quantile Granger causality 3D plots
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This study investigates the relationship between the current account and economic growth in
T¢rkiye over t -8024:Qp. By iadomting 2he QQ@GCQabproach, the analysis avoids
assuming independence between distributional heterogeneity and cangsalaty The findings indicate
that the current account exerts a statistically significant Granger causal effect on economic growth;
however, the strength and direction of this relationship vary depending on the level of economic growth.
The QQGC 3D plotsaveal that the predictive power of the current account is notably stronger in the
middle quantile range, while it significantly weakens in lower quantiles. This suggests that during periods
of low economic growth, the current account serves only as &dtrmitlicator. In contrast, it provides a

more effective signal for forecasting future growth under more stable growth conditions.
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Another noteworthy result is the continued but more volatile and fragile causal link observed in the
upper quantiles. During high economic growth periods, the explanatory power of the current account
becomes more conditional and is largely accompaniedhiyltaneity effects. In other words, instead of
driving growth, the current account tends to act as an external imbalance that evolves with high economic
expansion. These insights derived from the QQGC analysis substantially support the initial hypbthesis
the studythat during periods of high growth, the current account tends to widen and often moves in
synchronization with economic expansion. Consequently, the quapétsfic causality findings
underscore the importance of evaluating macroeconomandalnot merely through nominal growth
rates but by considering the structural conditions under which economic growth occurs and the external
dynamics that accompany it.
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THE NEED OF GENDER BUDGET TO SUPPORT THE ADOPTION OF GENDER
EQUALI TY PLANS: THE CASE OF ALEKSANDC¢R MOI S
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Abstract
This paper is aimed at inquiring into the Leaky Pipel.]
of Durrzs (UAMD) as it is identified as a content gap

for a fouryear period (20222025). Pursuing a qualitative approach it will be applied the thematic analysis of the
GEP document related to the five main areas established as a focus in this plan, to evaluate the extent to which
gender equality objectives are supported by budgetations. Moreover, we will expand the method by using the
comparative content analysis of UAMD GEP related to the GEP of the University of Tirana as the pioneer in the
implementation of the GEP and Gender Budgeting approach. The main results will shawAMBt has been
committed to accomplishing in this period a great number of positive actions that will all be financed by internal
and external gender budget allocations. From the content analysis has been realized that theeipieder

objectives are atsin compliance with many important Sustainable Development Goals (SDGSs).

Keywords: Gender Equality Plan, Gender Budget, Leaky Pipeline, Sustainable Development Goals,
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1. INTRODUCTION

Nowadays, gender equality in Albanian academia has become a necessary foundation for the
sustainable development of Higher Education Institutions (HEIs). The adoption of Gender
Budgeting (GB) in alignment with the gendetated objectives involved in tli&ender Equality

Plan (GEP) document is considered by field experts as an effective tool for the practice and

fulfill ment of GEPG6s strategy on gender equal

Al eksandzr Moisiu University of Durrzs (UAMD
that have prepared their first Gender Equality Plan (GEP) for aygarmperiod (2022025).

We will conduct a context analysis of the university, as it is idedtdgea content gap from the

analysis of the Gender Equality Plan (GEP) document. Carrying out this analysis, we will provide
relevant evidence regarding the representation of women and men at different levels of the

academic career and in particular, ie thadership positions.

Based on a literature review and the Gender Equality Plan documents of UAMD and UT, the

main research objectives stated in this paper are:

A The identification of the leaky pipeline phenomenon through a context analysis of the

UAMD scientific composition.

A The analysis of the | inkageelaed SDGEbRsedGonf 0 Cc U <

GEP's documents.

A The examination of the extent to which gender budget allocations have been planned to
support the achievement of GEPO6s objectives
compliance with the line pursued by UT, which is the first Albanian institutiompéeiment the

GEP (LeTSGEPs6 project, 2022).

2. LITERATURE REVIEW

Under Horizon Europe, the key funding programme for research and innovation, the European
Commission (EC) introduced as a basic requirement gender equality plans (GEPs). The EC
defines GEPs as fna set of commit meaaittsmalmnd ac
organi sation t hrough a process of structur
implementation will ensure a sustainable organizational change towards better gender equality,

diversity, and inclusion.
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Gender Equality Plan of the Aleksandxzr Moi si |
equality concept through appropriate measures in five main areas: 1) Mainstreaming the Gender
Dimension into Teaching and Research Activities; 2) Mainstreaming thdeGBimension into
Teaching and Research Activities; 3) Gender Balance in Leadership and Détasiog
Bodies; 4) Work Life Balance and Organisational Culture; and 5) Measures Against Gender
Based Violence and Sexual Harassment (UARBEP, 20222025).

Based on evidence of gender inequalitiedllvanian higher education institutions, Leskaj and
Gjika (2024) recommend that these institutibegin evaluating their gender situation through
gender context analysis.

Addabbo, Naciti, Noto, and Vermiglio (2020) concluded in their study that Gender Budgeting is
a process that provides Research Performing Organisations (RPOs) with the opportunity to link
gender equality plans with budget cycles, fostering decisiakingprocesses that acknowledge

gender equality issues at all organisational levels.

In another study on the sector of Higher Education in Albania, based on the gender contextual
analysis conducted, the authors Llaftiu and Shuli (2024) concluded that to improve internal
decision making processes with the aim of furthering gender equadityereasing the presence

of women in key positions, the activities involved in the GEP should be integrated with gender
budgeting. These authors' analysis shows that, even if gender equality exists at lower levels,

there are far fewer women in leadepspbsitions.
3. METHODOLOGY

This paper is aimed at inquiring into the existence of the Leaky Pipeline phenomenon, which
refers to the progressive disappearance of women as they advance in their careers. Pursuing a
gualitative approach it has been applied the thematic analysisG@EfReocument related to the

five main areas established as a focus in this plan, to evaluate the extent to which budget

allocations support gender equality objectives.

Moreover, we will expand the method by using the comparative content analysis of UAMD GEP
related to the GEP of the University of Tirana, as the pioneer in the implementation of the GEP
and Gender Budgeting approach in Albanian academia. The discuskiba soncentrated in

two main components: financial allocations and the methodology applied. In this context, the
analysis has demonstrated the serious work done by the UAMD team engaged in the preparation
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of GEP, as the final section points out the i
with SDGs.

This study uses a mixed method, the qualitative analysis has been integrated with a small portion
of quantitative data computed by the authors, in relation to identify the actual context of gender
equality in the UAMD. Methodology is based on secondarg getdvided by previous research
articles in the same field in the context of Albanian academia, and international journal articles
as well. The key data was gathered from the GEP document and the website of UAMD. For the

comparative analysis, some datadaeen provided from the UT second GEP document.

4. FINDINGS AND DISCUSSION

4.1 An analysis of the academic context in UAMD

In this section has been conducted an analysis of the academic context in UAMD. Mainly, from

this analysis have been identified the rates of women's and men's participation in the ranks of the
academic career progression (see Figure 1). The main scdpe ft was t o i denti fy
pipelined phenomenon exists in the UAMD sci
considered to profoundly affect women's academic careers (B8haik and Fusulier, 2015) as

it limits the vertical advancement of wen (Kuptsch and Charest, ILO, 2021). Moreover, the
analysis of this concept has been expanded to the highest positions by identifying if there are
gender imbalances in decistamaking positions (see Figure 2).

Figure 1: Participation of women in academic ranks
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Source Elaborated by the authors (with data from UAMD web%ite)

8 https://luamd.edu.gl/
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The results in Figure 1 show an increase in the proportion of women from Grade C to Grade B,
which does not automatically lead to an increase in the proportion of women among Grade A.
Despite this decline i n wome novesall nesel{s shevstlkean t at i ¢
men remain underrepresented in all ranks. As the Gender Gap is in favor of women, the "Glass
Ceiling" Index is expected to be less than 1, indicating that women are overrepresented in A
grade positions.

Figure 2: Participation of women in leadership positions
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Source: Elaborated by the authors (with data fintips://uamd.edu.gl/

The datanalysis in Figure 2 shows that gender equality is not achieved in any of the management
positions. There are great improvements regarding the overrepresentation of women among
deputy rectors, deans, deputy deans, and heads of department, with a oétees@ender Gap

100% in the Rector position in favor of men.

4.2. GEP importance relies on the Gender Budget allocations

In this section has been conducted a thematic analysis with a focus on gender budget allocations
and the methodology planned to be applied in UARBP. To enrich the analysis, we have
compared these components to the GHP based in previous studies. Thenmary of results

is shown in Table 1:

Table 1. Thematic analysis of GEP through budget allocations

Gender Budgeting
Allocations Methodology

Themes of GEPs
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Mainstreaming
the Gender | UAMD - Allocation of internal| UAMD -The inception
Dimension into | financial resources through th activities of the Gende
Teaching and| budgetary process to redu| Equality Unit at UAMD may
Research gender imbalances/promo be funded through a pilc
Activities gender equality and external| project under the respecti
Mainstreaming financial resources provided k budget line.
the Gender | local donors like UN Women.
Dimension into
Teaching and| UT- Allocation of internal| UT- Analyzing the UT Mid
Research financial resources through th term Budget 2022024 with
Activities existing budget to reducq gender lense
Gender Balance| gender imbalances/promo
in  Leadership | gender equality
and Decision | - Appointed a gender focal poi
Making Bodies at the University level

. - Integraed the Gende
Work- Life Budgeting topic in the
Balanqe : and curricula.
Organisational
Culture
Measures
Against Gender
Based Violence
and Sexual
Harassment

Source elaborated by the authors (data by UANBEP and UTGEP)

The thematic analysis results in Table 1 indicate that in both GEPs, the-gelatkt actions
are planned to be supported by financial allocations. In UABEP, we see a commitment to
using the external budget funds for some measures, provided by docasdike UN Women.
Related to the methodology intended to be applied, UT is a pioneer in the field, and its approach
represents a reclassification of expenses and revenues according to their impact on gender
equality (Shuli and Llaftiu, 2022), providingg model more gendaensitive than just a pilot
project under the respective budget line (UANHEP). The gender budget analysis is the second
phase and the essential part of the overall gender budget process. The improved approach of UT
is the tool to led the gender budgeting towards a gefrégponsive engagement.

43 GEPO6s focal areas

supporting SDG policies

Analysis in this section has been expanded based on the model pursued by Llaftiu (2023) for the
analysis of UTGEP, showing even the linkage of the Gender Equality Plan of UAMD with
gendefrelated Sustainable Development Goals (SDGs), and comparativis sésav that this
significant relationship has been considered and reported only at the UABD(Table 2),

which was not included in the GEP of UT.
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Tabl e

2. The | inkage -elated®SBEsO s

ar eas

Themes of GEPs

Sustainable Development Goals (SDGS)

Mainstreaming the
Gender Dimension into
Teaching and Research
Activities

SDG 4 Quality Education

SDG 5 Gender Equality

SDG 10 Reduced Inequalities

SDG 16 Peace, Justice and Strong Institutions
SDG 17 Partnerships for the Goals

Mainstreaming the
Gender Dimension into
Teaching and Research
Activities

SDG 5 Gender Equality

SDG 10 Reduced Inequalities

SDG 16 Peace, Justice and Strong Institutions
SDG 17 Partnerships for the Goals

Gender Balance in
Leadership and
DecisionMaking Bodies

SDG 5 Gender Equality

SDG 10 Reduced Inequalities

SDG 16 Peace, Justice and Strong Institutions
SDG 17 Partnerships for the Goals

Work - Life Balance and
Organisational Culture

SDG 3 Good Health and Wdiking

SDG 4 Quality Education

SDG 5 Gender Equality

SDG 8 Decent Work and Economic Growth
SDG 10 Reduced Inequalities

SDG 11 Sustainable Cities and Communities
SDG 17 Partnerships for the Goals

Measures Against
Gender Based Violence
and Sexual Harassment

SDG 5 Gender Equality
SDG 16 Peace, Justice and Strong Institutions
SDG 17 Partnerships for the Goals

Source Elaborated by the authors (data by UANBEP)

wi t h

The actions undertaken in the GEP, related to each focus area as shown in Table 2, will ensure

simultaneously the engagement in the fulfillment of most of the SPéasdescribed below:

SDG 3: Good health and wdiking

It aims to ensure a healthy life and promote selhg for all people of all ages

SDG 4:Quality Education

This goal is a commitment to positive change, emphasizing the transformative power of

education in fostering a sustainable and equitable Wdrld.
SDG 5: Gender Equality

9 https://sdgs.un.org/goals
10 https://www.unesco.org/sdg4education2030/en/abouts).
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Achieve gender equality and empower all women and girls as a necessary foundation for a peaceful,

prosperous, and sustainable wdfid.
SDG 8: Decent Work and Economic Growth

It aims to promote sustained, inclusive, and sustainable economic growth, full employment, and
decent work for all. Ensuring mainly fair working conditions and providing professional development
opportunities'?

SDG 10: Reduced Inequalities

This goal addresses inequalities within and among countries. It focuses on addressing disparities in
income, access to resources, education, and opportunities, with a particular emphasis on vulnerable and

marginalized group¥.
SDG 11: Sustainable Cities and Communities

The focus of this goal is about making cities and human settlements inclusive, safe, resilient, and
sustainable. It aims to renew and plan cities and other human settlements in a way that offers opportunities

for all.1*
SDG 16 Peace, Justice and Strong Institutions

This goal calls for peaceful and inclusive societies based on respect for human rights, protection of

the most vulnerable, the rule of law and good governance at all fevels.
SDG 17: Partnerships for the Goals

This goal aims to strengthen the means of implementation and revitalize the global partnership for
sustainable development. It highlights the importance of macroeconomic stability for improved and more
equitable tradé®

5. CONCLUSION

Gender inequity persists in all academic ranks of UAMD by indicating a surprising
underrepresentation of men. Women advance along the academic career ladder at higher rates than men,
concluding that the phenomen o neseahtdrstie UANDesdientdic a il

research area from grade D to Grade B, but we see just a decrease in women's representation in grade A,

I https://lwww.un.org/sustainabledevelopment/geretprality/

2 https://datatopics.worldbank.org/sdgatlas/g@aecentwork-andeconomiegrowth/

13 https://aiforkids.in/clas4.0/sdg/

M https://ec.europa.eu/eurostat/statistgplained/index.php/SDG_14 Sustainable_cities_and_communities
S https://ec.europa.eu/eurostat/statisegplained/index.php/SDG_16_

_Peace, justice_and_strong_institutions%23Access_to_justice

18 https://ec.europa.eu/eurostat/statistgplained/index.php/SDG_17 Partnerships_for_the_goals
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which represents a normal shape of the career progression ladder. Moreover, the representation of women

in Grade A is higher than the start grade D in the academic career.

The first developed GEP by UAMD shows that the institution is committed to gender equality, and
in all action areas, the gend®lated objectives are translated into budgetary terms, in coherence with the
UT commitments in GEP. According to the methodgloge suggest the importance that UAMD should
pursue the gender budget analysis as the UT, and in the future, integrates the wellbeing gender budgeting
approach as a more effective tool to reduce gender inequalities.

The GEP of UAMD provides an interaction between gender equality objectives of GEP, budget
allocations, and the gendezlated SDGs, setting in this manner as a requirement the equitable distribution

of financial resources among men and women.

The social commitment of UAMD to gender equality has been involved even in the budget process

as a demonstrative and a promising way to promote, in the future the sustainable development.
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Abstract

This study examines the dynamic relationships between food imports, food exports, energy consumption,
temperature, and water wi t hd203lwldsing therutofegreskive Pistribotede r t h €
Lag (ARDL) approach, the analysis employseffiective sample covering 199921 due to the lag structure of

the models. The results confirm the existence oftangointegration for both food imports and exports. In the

case of food imports, energy consumption and water withdrawal significafitigrioe import levels in the long

run, while water availability emerges as the key shontdriver. The error correction model indicates a relatively

fast adjustment speed of 25% per year toward the-fangequilibrium. Conversely, for food exports, altigh
cointegration is confirmed, individual loagin coefficients are statistically insignificant. Shauh dynamics

reveal that food exports are highly sensitive to fluctuations in energy consumption, with a slower adjustment speed
of 8.43% per yearThese findings provide practical insights for policymakers, exporters, and importers
considering the critical links between water management, energy consumption, climate change, and food markets.
The results highlight the interconnectedness of energy ptiotiuand consumption, food imports and exports, and
water availabilityd finite and vital resources that, if mismanaged, could exacerbate the risks of famine and
resource conflicts. Governments should carefully consider these patterns when designing, petiognizing

that informed, integrated strategies can mitigate risks, strengthen food security, and promote more sustainable
resource use for the benefit of humanity.
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1. INTRODUCTION

The interconnections among energy, water, climate, and food have become one of the most pressing
areas of academic and policy concern. This nexus captures the complex and multidimensional
relationships among natural resources, production systems, aneesonmmic dynamics. In an era

defined by climate change, growing populations, and rising resource demands, theneajgfood

(WEF) nexus provides a framework for understanding both emerging risks and opportunities for
sustainable development. Its siigance is particularly evident in middiecome countries such as
T¢rkiye, where rapid growth, demographic change,
relationships is therefore essential not only for diagnosing the challenges createdupgerscarcity

but also for identifying effective policy solutions that promote resilience andtésngsustainability.

The WEF nexus entered the global agenda through the 2008 World Economic Forum, which emphasized
the necessity of considering economic development from an integrated resource perspective. This
momentum was reinforced by the 2012 United Nations Conferer8astainable Development, whose

outcome document The Future We Want prioritized water and food security, sustainable energy, and
climate adaptation as mutually reinforcing objectives. These milestones institutionalized the nexus as

both a conceptual framenk and a guiding principle for international policymaking.

T¢e¢rkiye exemplifies the urgency of adopting thi
between Europe, Asia, and the Middle East makes it an important player in global food markets,
simultaneously dependent on imports and active in exportb. Att same ti me, Tg¢rkiye o
environmental challenges. Rising average temperatures, recurrent droughts, and increasingly irregular
precipitation patterns undermine agricultural production. Water scarcity is becoming more acute,
placing pressur®n irrigationdependent farming systems. The agricultural sector, central to both
domestic food security and trade, is also highly enargnsive, linking production directly to
fluctuations in energy supply aablahseforexammieghowl hes e

resource use, climate variability, and food trade interact.

The international literature highlights multiple channels through which these linkages operate.
Groundwater oveextraction, often incentivized by subsidies, contributes to resource depletion and
rising energy demand, undermining both food and energyigegtnair, 2013). Climate variability has

been shown to affect food security, with international trade potentially serving as a stabilizing
mechanism by redistributing surpluses to deficit regions (Baldos & Hertel, 2015). Econometric studies
also demonsate that reliance on naenewable energy exacerbates sustainability risks, whereas
renewable energy use and agricultural policy interventions can reduce emissions and improve resilience
(He, 2023). At the same time, improvements in energy efficiency reagrgte rebound effects that

offset expected environmental benefits and constrain economic growth (Chen et al.,, 2024). These
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findings highlight the multidirectional, and at times contradictory, nature of the nexus, underscoring the

importance of countrgpecific empirical analysis.

Food systems, which span production, distribution, and consumption, depend heavily on water
availability. Both crop and livestock production require large volumes of water, meaning agricultural
practices directly affect water quality and supply (Karrilet2®26; Albrecht et al., 2018). Despite this,

policy interventions aimed at addressing water scarcity often remain fragmented, lacking coordination
across sectors (Filho et al., 2022). Climate change exacerbates these challenges by altering hydrological
patterns and increasing evaporation rates, t her
2015). Scholars therefore advocate adaptive management strategies that account for multiple scenarios
and acknowledge the soeswonomic context of wategovernance (Arnell et al., 2011; Yang et al.,

2018).

Within this broader context, T¢rkiyeds dual rol
importance of understanding how environmental and resaataid variables shape trade outcomes.

Imports reflect both supplgide vulnerabilities and #ting consumption patterns, while exports depend

on resource availability and competitiveness in global markets. Exploring how energy consumption,
water withdrawal, and climate variability influence these flows can provide valuable insights into the

count yds food security and economic stability.

Methodologically, addressing these questions requires econometric models capable of capturing both
shortrun adjustments and lofrgn relationships. This study fills the gap by employing ARDL models

on annual data covering 192021, with food imports anexports as dependent variables and energy
consumption, temperature, and freshwater withdrawal as key explanatory factors. The results reveal
distinct dynamics. For food imports, energy consumption and water withdrawal are significantriong
determinantsyhile water availability is the most influential shoun factor. Imports also display rapid
adjustment toward equilibrium, with a correction speed of 25% per year. For exports, cointegration is
confirmed, but individual longun coefficients are insigiicant, suggesting weaker structural
dependence. Nonetheless, exports are highly sensitive terghditictuations in energy consumption,

with slower adjustment toward equilibrium at 8.43% per year.

By situating these findings within the broader literature, the study contributes fresh evidence from
T¢rkiye to the nexus debate. The results highlig
domestic consumption and trade flows, while uadering the risks of resource mismanagement in the

face of climate uncertainty. More broadly, this research advances the literature by demonstrating how

the WEF nexus manifests in a strategically important, environmentally vulnerable economy. Ultimately,

the study emphasizes the urgent need for integrated policies that coordinate energy, water, and food

strategies to strengthen resilience and promote sustainable development.

244



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE

(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE
2. LITERATURE REVIEW

The interrelationships among energy, climate, water management, and food represent one of the most
prominent areas of concern for both scholars and policymakers. In recent years, a growing body of
research has revealed the considerable influence of clumaddility and water governance on patterns

of food consumption as well as on the dynamics of food imports and exports (Molajou et al., 2023; Yoon
et al., 2022; Karri et al., 2026). The origins of this debate may be traced back to the 2008 World
EconomicForum, during which the multifaceted effects of economic development were examined
through the interconnected perspectives of water, energy, and food. Moreover, the outcome document
of the United Nations Conference on Sustainable Development, entitldeutire We Want (2012),

further reinforced this global agenda by underlining the importance of water, energy, and food security
while simultaneously stressing the urgency of adaptation strategies in the face of accelerating climate

change.

Khair (2013) argues that the owextraction of groundwater, combined with subsidies that encourage
such practices, leads to the depletion of vital resources and the intensification of energy demand, thereby
posing serious risks to both food and energyisgc In parallel, Baldos et al. (2015) approached the
matter through the lens of climate change and emphasized the critical interplay between climatic shifts
and food security. According to their analysis, pofitiven adjustments in food trade overtbanhnual

and decadal horizons could enable the redistribution of surpluses froralfoodant regions toward

areas facing shortages as a result of climate pressures. Similarly, He (2023), employing ARDL models
for the period 1992020 in the South Koreanowotext, demonstrated that nroenewable energy
consumption exerts adverse effects on the sustainability of food security, while renewable energy
sources and agricultural policy interventions not only reduce emissions but also contribute positively to
sustanability outcomes. These findings point toward the existence of a bidirectional causal relationship
between food and energy, in which each domain both influences and is influenced by the other. At the
same time, agricultural policies appear to exert ditggtional shorterm positive effect on greenhouse

gas emissions, indicating that their environmental implications are not uniformly beneficial. On the other
hand, rising energy efficiency and intensity, which are frequently celebrated as mechanisms for
environmental improvement, can paradoxically produce unfavorable outcomes by exacerbating
ecological degradation while simultaneously constraining-teng economic growth (Chen et al.,
2024).

Food systems, encompassing every stage from agricultural production to distribution and final
consumption, are complex structures that depend on numerous interlinked factors, among which water
is often considered the most essential. Both crop cultivatidhivvestock production require substantial
volumes of water, and this reality underscores the inescapable nexus between water management and
food security. Accordingly, agricultural practices exert direct and significant influence over water

resources, dping not only their availability but also their quality and lbegn sustainability (Karri et
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al., 2026; Albrecht et al., 2018; De Amorim et al., 2018). Despite this evident interconnection, Filho et
al. (2022) maintain that contemporary interventions aimed at addressing water scarcity remain
insufficient and are often undermined by a lack of syat& coordination across sectors and

institutions.

Climate change is considered a major pressure factor affecting water management, along with numerous
economic and social challenges (Allan et al., 2013; Dettinger et al., 2015; Yang et al., 2016). However,
Do | (20214) <cont endsrminigiically quantify theseffectsrop airsate icHangeont o
freshwater systems because other socioeconomic factors also affect water management. Therefore,
rather than depending exclusively on deterministic projections of future hydrological conditions and
thdar impacts, water managers should include future freshwater risks and hazards when making
decisions. This suggests that a range of possible hydrological changes, taking into account various
emission and socioeconomic scenarios, must be taken into acooomter to manage water under
climate change. Furthermore, even though climate change has resulted in increases in regional rainfall,
the primary challenges of water management are thought to be the decline in water supplies brought on
by evaporation andtleer anomalous causes as well as the difficulty in obtaining water (Arnell et al.,
2011; Sesena et al., 2021; Rezaei et al., 2023).

As a result, it is seen that intricate nexus among water, energy, climate and food exist. A bunch of
econometric models (e.g., panel data models, general circulation models (GCMs), vector autoregression
models, ADRL models) have been used to investigateetiinkages. In conclusion, while the current
literature investigates the nexus among the given variables, this is the first study has been conducted in
terms of T¢rkiye. Therefore, we contribute to
which has strategic key importance.

3. METHODOLOGY

3.1.Data

This study utilizes annualdataover i ng the period from 1992 to 20

include food imports, food exports, energy consumption, temperature, and freshwater withdrawal. All
variables are transformed into their natural logarithms where appropriate to stahiii@nce and to
allow interpretation of coefficients as elasticities. Due to the lag structure inherent in the ARDL model
specification, the effective sample used for estimations cover$ 20286.Data sources include national
statistical institutes, intaational organizations such as the World Bank and FAO, and various secondary

databases.
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3.2. Model Specification

Given the small sample size and the different orders of integration among variables (stationary at levels
I(0) and first differences 1(1)), the Autoregressive Distributed Lag (ARDL) bounds testing approach
developed by Pesaran et al. (2001) is employed.

Two separate models are specified:
Model 1: Food imports as the dependent variable.
Model 2: Food exports as the dependent variable.

The general ARDL(p,q1,92,...,qn) form used is:

® I ® Fo T

where Yt represents the dependent variable (food imports or exportg), Xtepresents lagged
independent variables (energy consumption, temperature, freshwater withdrawdl) jsatite error

term.

The empirical strategy consists of:

Testing for the presence of a lengn relationship using the ARDL Bounds Test.

Estimating both shoimun and longrun coefficients.

Estimating the Error Correction Model (ECM) to capture the speed of adjustment toward equilibrium.

Conducting diagnostic tests (Breus@bdfrey serial correlation LM test, BreusBlagarGodfrey

heteroskedasticity test, and Ramsey RESET test) to ensure model adequacy.

247



INTERNATIONAL CONFERENCEON APPLIED ECONOMICSAND FINANCE
(ICOAEF-XI11)- April 29"-30", 2025 /Thessalonikii GREECE

4. ANALYSIS & FINDINGS

The ARDL bounds test confirmed the existence of a-mmgrelationship for both food imports and

food exports with energy consumption, temperature, and freshwater withdrawal. For food imports, the
selected model was ARDL(2,1,1,4), while for food expdits, selected model was ARDL(3,4,0,0).
Table 1 presents the bounds test results and the estimateditoogefficients for both models.

Table 1. Bound Test Results & LongRun Coefficients

Category Food Import (LFIMPORT) Food Export (LFEXPORT)
Sample Period 1996 2021 19964 2021

Model Selected ARDL(2,1,1,4) ARDL(3,4,0,0)

Bounds Test Fstatistic 8.9622 6.8866

Bounds Test tstatistic -4.0934 -1.3369

Cointegration Decision Cointegration confirmed Cointegration confirmed
Long-Run Coefficients

LENERGY_CONS +3.9119 p = 0.0248) +3.8992 p = 0.5559)
LTEMP +3.3923 p = 0.1595) -20.6599 p = 0.2472)
LWATER_WITHDRAWEL -3.7767 p = 0.0434) +1.4405 p = 0.7425)
o wmpoatvs gy | None nciuly sgnifcan

In the long run, energy consumption and water withdrawal were found to significantly influence food
imports. Higher past energy consumption increases imports, while greater freshwater withdrawal
reduces them, reflecting water scarcity impacts on impor\beh Temperature effects were positive

but weaker and only marginally significant.

In the short run, water withdrawal emerged as the dominant variable affecting food imports. The short

run dynamics and adjustment speeds are summarized in Table 2.

In the case of food exports, although the bounds test confirmed the presence ala la@kationship,
the individual longrun coefficients for energy consumption, temperature, and water withdrawal were
not statistically significant. This suggests thabd exports are less structurally dependent on these

environmental and resourcelated variables over the long term compared to imports.

However, shortun dynamics revealed a strong and complex influence of energy consumption on food
exports. Immediate and lagged changes in energy consumption alternately reduced and increased
exports, highlighting the sensitivity of food export performatodéuctuations in the energy sector. Past

values of food exports themselves also significantly influenced current exports.

The shortrun dynamics for both models are summarized in Table 2.
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Table 2. Short-Run Dynamics

Category Food Import (LFIMPORT) Food Export (LFEXPORT)
Sample Period 19964 2021 1996 2021
Model Selected ARDL(2,1,1,4) ARDL(3,4,0,0)

Error Correction Term (ECT)
Coefficient

-0.2501 p = 0.0011)

-0.0843 p = 0.0000)

Speed of Adjustment

25.01% correction per year

8.43% correction per year

Short-Run Significant Drivers

D(LFIMPORT(-1))

Positive effect (p = 0.0694, marginal)

Positive effect (p = 0.0002)

D(LENERGY_CONS)

Negative but not significant (p = 0.217

Strong negative (p = 0.0022)

D(LTEMP)

Positive but not significant (p = 0.6706

(Zero lag term significant in levels
no difference term significant)

D(LWATER_WITHDRAWEL)

Significant negative (p = 0.0468)

Not significant (p = 0.7515)

D(LWATER_WITHDRAWEL(-2))

Positive significant (p = 0.0310)

D(LWATER_WITHDRAWEL(-3))

Positive significant (p = 0.0040)

D(LENERGY_CONS(1))

Positive (p = 0.0665, marginal)

D(LENERGY_CONS{2))

Negative (p = 0.0776, marginal)

D(LENERGY_CONS{3))

Positive strong (p = 0.0027)

Constant (C)

Significant (p = 0.0005)

Significant (p = 0.0001)

The error correction term for food imports was negative and highly significant, with a coefficient of

0.2501, implying that approximately 25% of the disequilibrium from the previous year is corrected

annually. This suggests a relatively fast convergenward the longun equilibrium for food imports.

For food exports, the error correction term was also negative and highly significant, but smaller in

magnitude, with a coefficient 80.0843, implying that only 8.43% of disequilibrium is corrected each

year. This indicates a slower speed of adjustmevdri the longrun equilibrium for food exports.

Diagnostic tests were conducted to ensure the reliability of the ARDL models. The results are

summarized in Table 3.
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Table 3. Diagnostic Tests

. . Food Import
Diagnostic Test (LFIMPORT) Food Export (LFEXPORT)
Serial Correlation (Breusch _ _
Godfrey LM Test, F-statistic) 1.1110 (p = 0.4037) 1.8325 (p = 0.1929)
Serial ~ Correlation - (Obs*R- | 7 gq96 (1 = 0.0916) 10.3971 (p = 0.0342)

squared ChiSquare)

No serial correlation No major serial correlation issy

Serial Correlation Conclusion detected (borderline in ChiSquare)

Heteroskedasticity  (Breusch

PaganGodfrey Test, Fstatistic) 0.7653 (p = 0.6678) 1.4561 (p = 0.2473)

Heteroskedasticity Conclusion | Homoskedastic residuals | Homoskedastic residuals

Model Specification (Ramsey|
RESET Test, Fstatistic)

0.1794 (p = 0.6788) 1.5614 (p = 0.2320)

Model Specification Conclusion | Correctly specified model | Correctly specified model

Durbin -Watson Statistic 2.0095 2.0496

N o autocorr €
2)

Durbin -Watson Conclusion No autocorrelation

Overall, the diagnostic tests confirmed that the estimated ARDL models for both food imports and
exports are statistically robust, free from serial correlation, heteroskedasticity, and model
misspecification. Therefore, the results obtained from theselsatebe considered reliable for further

interpretation and policy analysis.
5. CONCLUSION

This study examined the interdependencies among food trade, energy consumption, temperature, and
water withdrawal i n iRQ2t Usingyae ARDlfEmework Ehe neselts pravide 1 9 9 2
robust evidence of lorgun cointegration for both food imps and exports, while revealing marked

asymmetries in the underlying dynamics.

For food imports, both energy consumption and water withdrawal emerge as significaninong
determinants, with water availability also exerting a powerful influence in the short run. The relatively
fast adjustment speé&dapproximately 25% per yaarindicaies that imports are highly responsive to
disequilibria, quickly realigning with lorgun equilibrium. This highlights the vulnerability of import
dependence to shifts in energy use and water scarcity, but also suggests that policy interventions can

have réatively rapid effects.

Food exports, by contrast, display weaker lomg linkages. Although cointegration is confirmed, none
of the individual explanatory variables are statistically significant over the long term. Instead, export
performance is shaped primarily by sham fluctuations in energy consumption. The sensitivity of

exports to energy shocks refl ect $ntensiveeagrisukucalt or 6 s
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production and logistics. The slower adjustment speed of 8.43% per year suggests that the export sector

is less adaptable to shocks, with imbalances persisting for longer periods.

The implications of these findings are multifaceted. First, they demonstrate the necessity of integrated
resource governance. Policies addressing food security must simultaneously engage with energy and
water management, recognizing that sectoral inteivein isolation risk unintended consequences.
Second, the results emphasize the urgency of transitioning fromenewable to renewable energy
sources and of aligning agricultural policies with sustainability goals. Doing so can reduce emissions
while enhancing resilience in both domestic and international food markets. Third, the findings
underscore the centrality of water governance. Given the significant role of water withdrawal in shaping
food imports, comprehensive strategies for water efficientipcadion, and conservation are

indispensable for sustaining agricultural production and trade.

For T¢rkiye, these challenges and opportunities
and exporter makes it simultaneously vulnerable to domestic resource scarcity and exposed to global
market volatility. Mismanagement of water andemyy resources could exacerbate risks of food
insecurity, economic instability, and social tension. Conversely, effective and integrated policymaking

can transform these vulnerabilities into streng

agricultural potential, and trade networks to promote resilience and sustainable growth.

In conclusion, this study contributes to the literature by offering the first AB&ed analysis of the

WEF nexus in T¢grkiye, generating evidence with b
reinforce the need for policies that bridge fbed, energy, and water sectors, recognizing their deep
interconnections. For policymakers, the message is clear: food security cannot be achieved in isolation
from resource management. Instead, coordinated strategies are essential to safeguardlisystainabi

reduce vulnerability to climate and market shocks, and secure a more stable and prosperous future
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