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Abstract: The co-movements of global stock markets are important for assessing financial integration and
developing international portfolio strategies. This study aims to examine the long-term financial integration
relationship between Tiirkiye and Asian stock markets (Malaysia, Singapore, Hong Kong, Indonesia, Pakistan,
South Korea, India, Japan, Thailand, China, Taiwan, Vietnam) using Fourier cointegration analysis. The
analysis, conducted using monthly data from the period 2014:01-2024:11, first assessed the stationarity of the
series using the Fourier KPSS test, followed by the application of the Fourier cointegration test. Unlike classical
methods, the Fourier approach offers the advantage of more accurately identifying long-term relationships by
accounting for structural breaks and nonlinear trends. Thus, the financial linkages between Turkey and Asian
markets at various levels of development are assessed within a framework that accounts for structural changes.
The findings indicate the existence of significant and strong cointegration relationships between the stock
markets of Tiirkiye and the twelve Asian countries included in the analysis. The significance of trigonometric
terms also supports the use of the Fourier approach. Given Tiirkiye’s close connection with Asian stock
markets, important opportunities for investors in terms of risk and portfolio strategies have been observed.
These results highlight Tiirkiye’s increasing integration with the Asian financial system and have important
implications for portfolio diversification, risk management, and international investment strategies. This study
makes an empirical contribution to the literature on financial integration by examining the relationships
between Turkey and Asian markets while taking structural changes into account.

Keywords: Time Series Econometrics, International Stock Markets, Co-movements, Asian Markets, Fourier
Cointegration Analysis

Oz: Kiiresel hisse senedi piyasalarimin ortak hareketleri, finansal entegrasyonun degerlendirilmesi ve
uluslararasi portfoy stratejilerinin olusturulmasi bakimindan 6nem tagimaktadir. Bu ¢alisma, Tiirkiye ile Asya
hisse senedi piyasalart (Malezya, Singapur, Hong Kong, Endonezya, Pakistan, Giiney Kore, Hindistan,
Japonya, Tayland, Cin, Tayvan, Vietnam) arasindaki uzun donemli finansal entegrasyon iligkisini Fourier
esbiitiinlesme analizi yoluyla incelemeyi amaglamaktadir. 2014:01-2024:11 donemine ait aylik veriler
kullanilarak gerceklestirilen analizde, dncelikle serilerin duraganligi Fourier KPSS testi ile degerlendirilmis,
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ardindan Fourier esbiitiinlesme testi uygulanmistir. Fourier yaklasimi, klasik yontemlerin aksine yapisal
kirilmalar ve dogrusal olmayan egilimleri dikkate alarak uzun dénem iligkileri daha dogru tespit edebilme
avantaji sunmaktadir. Boylece Tiirkiye ile incelenen farkli gelismislik diizeylerine sahip Asya piyasalari
arasindaki finansal baglantilar, yapisal degisimleri dikkate alan bir cercevede degerlendirilmektedir. Elde
edilen bulgular, Tiirkiye ile analiz kapsamindaki on iki Asya iilkesinin hisse senedi piyasalari arasinda anlamli
ve giiclii esbiitiinlesme iliskileri oldugunu goéstermektedir. Trigonometrik terimlerin anlamliligi da Fourier
yaklagiminin kullanimii  desteklemektedir. Tiirkiye'nin Asya borsalariyla yakin baglantisi nedeniyle
yatirimcilar i¢in risk ve portfoy stratejisi agisindan 6nemli firsatlar oldugu goézlemlenmistir. Bu sonuglar,
Tiirkiye’nin Asya finansal sistemiyle artan entegrasyonunu ortaya koymakta; portfdy cesitlendirme, risk
yOnetimi ve uluslararasi yatirim stratejileri agisindan 6nemli ¢ikarimlar sunmaktadir. Calisma, Tiirkiye ile Asya
piyasalar1 arasindaki iligkileri yapisal degisimleri dikkate alarak incelemesi bakimindan finansal entegrasyon
literatiiriine ampirik katki sunmaktadir.

Anahtar Kelimeler: Zaman Serisi Ekonometrisi, Uluslararasi Hisse Senedi Piyasalari, Birlikte Hareket, Asya
Piyasalar1, Fourier Esbiitiinlesme Analizi.
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Structured Abstract

In the era of accelerated globalization and financial liberalization, interdependence among global
stock markets has intensified significantly, especially since the 1990s. This growing interconnectedness has
drawn scholarly attention to several fundamental questions, such as how financial shocks are transmitted across
borders. To what extent do markets co-move under stress or tranquil periods? Is it still feasible for investors to
construct diversified portfolios amid increasing financial integration ? In particular, Tiirkiye has emerged as a
pivotal market whose financial linkages are not confined to Europe but increasingly extend to the dynamic
economies of Asia. This transformation reflects the broader trends in trade, investment, and capital mobility.
The present study is situated within this evolving landscape and seeks to answer the following central research
question: Is there a long-term cointegration relationship between Tiirkiye’s stock market and the equity markets
of 12 major Asian economies? This inquiry is crucial not only from an academic standpoint but also for
practical decision-making in international investment, risk management and financial policy formation. By
addressing this question using advanced econometric techniques capable of capturing structural and nonlinear
dynamics, this study contributes to both theoretical advancement and empirical understanding of the subject.

The conceptual foundation of this study is rooted in the theory of international financial integration
and market interdependence. Over the past three decades, an expanding body of literature has focused on how
national stock markets are increasingly driven by global factors, thereby diminishing the potential gains from
geographical diversification. Research has documented that during times of crisis, markets often exhibit
heightened co-movements, limiting investors’ ability to hedge region-specific risks. Methodologically, studies
have progressed from traditional correlation analysis to more robust techniques such as Johansen cointegration,
Vector Autoregression (VAR), Dynamic Conditional Correlation (DCC-GARCH), and more recently, wavelet
and Fourier-based methods. Despite the sophistication of these tools, much of the literature has focused on
North American and European market integration, leaving a gap in our understanding of how Tiirkiye, as an
emerging market, aligns with Asia’s financial architecture. Moreover, previous studies often fail to consider
structural breaks and nonlinearities, which are prevalent in financial time series due to economic reforms,
political instability, and global shocks. By employing the Fourier cointegration method, this study addresses
these limitations and offers an original and empirical contribution. It provides new evidence of long-term
interdependence between Tiirkiye and diverse Asian markets, ranging from developed economies like Japan
to emerging ones like Vietnam and Pakistan, thus enriching the academic discourse and filling a vital gap in
the literature.

The Fourier cointegration framework created by Tsong et al. (2016) was used in this study. This makes
it possible to describe both smooth structural breaks and nonlinear deterministic trends in time series data in
various ways. From January 2014 to November 2024, monthly logarithmic returns for Tiirkiye and 12 Asian
stock markets are used for the study. The markets are Malaysia, Singapore, Hong Kong, Indonesia, Pakistan,
South Korea, India, Japan, Thailand, China, Taiwan, and Vietnam. The data were obtained from Investing.com,
a well-known and trustworthy financial information source. The Fourier cointegration method was used
because it can show complex dynamic interactions that change slowly over time. The Fourier method is better
at handling small samples and has more statistical power when structural changes are present than other
cointegration methods, such as the Johansen or Engle-Granger tests. Trigonometric terms are used in the model
specification to account for the unknown smooth breaks. This makes it a good choice for studying foreign
market integration, where investors' behavior and policy regimes often change slowly over time.

The results show that Tiirkiye's stock market is cointegrated with each of the 12 Asian equity markets.
This implies that there is a lot of financial coordination and not much room for regional diversification. Japan,
India, and South Korea, in particular, have higher cointegration coefficients, suggesting that their economies
and finances are more closely linked to Tiirkiye. The results are in line with what other empirical studies have
found: developing and developed economies are becoming more integrated in their regions and around the
world. For example, research on India's connections with ASEAN markets and China's growing ties with G7
countries reveals similar information. These results support the idea that globalization, easier access to capital,
and technological progress have made market divisions less important. In terms of risk management, high
cointegration makes it difficult for investors to spread their risk away from local exposure. When financial
shocks occur, such as changes in interest rates, geopolitical tensions, or global recessions, synchronized
markets tend to react in the same way. Because of this convergence, global business strategies must be
developed instead of just regional ones. Using the Fourier method also makes it easier to observe hidden
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connections that might not be visible in linear models. This is especially true for Asian economies, which are
slowly changing their institutions and opening their markets.

This study provides strong evidence that Tiirkiye's stock market is becoming increasingly connected
to large Asian financial markets. By using the Fourier cointegration test, this study not only provides a new
way to do things, but also provides important useful information. Investors, portfolio managers, and
policymakers should pay close attention to these findings. The results show investors that they need to build
their portfolios with foreign connections and reevaluate the effectiveness of regional diversification strategies.
The high level of integration makes it even more important for portfolio managers to use hedging strategies
that consider both regional and global factors. The results show that lawmakers must improve financial
diplomacy, harmonize regulatory standards, and facilitate capital movement across borders using digital
platforms and multilateral agreements. Specifically, creating regulatory frameworks that work with Asian
markets could make it easier for Tiirkiye to obtain cash and strengthen its position in the world's financial
system. In the future, researchers could use rolling window estimations or nonparametric methods to examine
how these relationships change over time. They could also add volatility spillovers and causality dynamics to
their studies. Overall, this study adds to the body of research on foreign stock market integration by providing
both theoretical and empirical information. It also builds a strong foundation for future research and policy-
related work in this area.

Keywords: Time Series Econometrics, International Stock Markets, Co-movements, Asian Markets,
Fourier Cointegration Analysis
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Résumé Structuré

A 1’¢re de la mondialisation accélérée et de la libéralisation financiére, I’interdépendance entre les
marchés boursiers mondiaux s’est considérablement intensifiée, en particulier depuis les années 1990. Cette
interconnexion croissante a attiré I’attention des chercheurs sur plusieurs questions fondamentales, telles que
la maniére dont les chocs financiers se propagent au-dela des frontiéres. Dans quelle mesure les marchés
évoluent-ils de concert en période de tension ou de calme ? Est-il encore possible pour les investisseurs de
constituer des portefeuilles diversifiés dans un contexte d’intégration financiére croissante ? La Turquie, en
particulier, s’est imposée comme un marché pivot dont les liens financiers ne se limitent pas a I’Europe mais
s’étendent de plus en plus aux économies dynamiques d’Asie. Cette transformation refléte les tendances
générales en matiére de commerce, d’investissement et de mobilité des capitaux. La présente étude s’inscrit
dans ce contexte en pleine évolution et cherche a répondre a la question centrale suivante : existe-t-il une
relation de cointégration a long terme entre le marché boursier turc et les marchés boursiers de 12 grandes
économies asiatiques ? Cette analyse est cruciale non seulement d’un point de vue académique, mais aussi pour
la prise de décision pratique en matiére d’investissement international, de gestion des risques et d’élaboration
des politiques financiéres. En abordant cette question a 1’aide de techniques économétriques avancées capables
de saisir les dynamiques structurelles et non linéaires, cette étude contribue a la fois a I’avancement théorique
et a la compréhension empirique du sujet.

Le fondement conceptuel de cette étude s’inscrit dans la théorie de D’intégration financiere
internationale et de I’interdépendance des marchés. Au cours des trois derniéres décennies, un corpus de
littérature de plus en plus important s’est penché sur la maniere dont les marchés boursiers nationaux sont de
plus en plus influencés par des facteurs mondiaux, réduisant ainsi les gains potentiels liés a la diversification
géographique. Des recherches ont montré qu’en période de crise, les marchés présentent souvent des
corrélations accrues, limitant ainsi la capacité des investisseurs a se couvrir contre les risques spécifiques a une
région. Sur le plan méthodologique, les études sont passées de 1’analyse de corrélation traditionnelle a des
techniques plus robustes telles que la cointégration de Johansen, I’autorégression vectorielle (VAR), la
corrélation conditionnelle dynamique (DCC-GARCH) et, plus récemment, les méthodes basées sur les
ondelettes et la transformée de Fourier. Malgré la sophistication de ces outils, une grande partie de la littérature
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s’est concentrée sur I’intégration des marchés nord-américains et européens, laissant une lacune dans notre
compréhension de la maniére dont la Turquie, en tant que marché émergent, s’intégre a 1’architecture financiére
asiatique. De plus, les études antérieures négligent souvent de prendre en compte les ruptures structurelles et
les non-linéarités, qui sont courantes dans les séries chronologiques financiéres en raison des réformes
économiques, de I’instabilité politique et des chocs mondiaux. En recourant a la méthode de cointégration de
Fourier, cette étude remédie a ces limites et apporte une contribution originale et empirique. Elle fournit de
nouvelles preuves de I’interdépendance a long terme entre la Turquie et divers marchés asiatiques, allant
d’économies développées comme le Japon a des économies émergentes comme le Vietnam et le Pakistan,
enrichissant ainsi le débat académique et comblant une lacune essentielle dans la littérature.

Le cadre de cointégration de Fourier élaboré par Tsong et al. (2016) a été utilisé dans cette étude. Cela
permet de décrire de diverses maniéres a la fois les ruptures structurelles lisses et les tendances déterministes
non linéaires dans les données de séries chronologiques. Pour cette étude, les rendements logarithmiques
mensuels de la Turquie et de 12 marchés boursiers asiatiques ont été utilisés pour la période allant de janvier
2014 a novembre 2024. Ces marchés sont la Malaisie, Singapour, Hong Kong, 1’Indonésie, le Pakistan, la
Corée du Sud, I’Inde, le Japon, la Thailande, la Chine, Taiwan et le Vietnam. Les données ont été obtenues
aupres d’Investing.com, une source d’informations financiéres réputée et fiable. La méthode de cointégration
de Fourier a été choisie car elle permet de mettre en évidence des interactions dynamiques complexes qui
évoluent lentement au fil du temps. La méthode de Fourier est plus adaptée au traitement d’échantillons de
petite taille et présente une puissance statistique supérieure a celle d’autres méthodes de cointégration, telles
que les tests de Johansen ou d’Engle-Granger, en présence de changements structurels. Des termes
trigonométriques sont utilisés dans la spécification du modéle afin de prendre en compte les ruptures lisses
inconnues. Cela en fait un choix pertinent pour étudier I’intégration des marchés étrangers, ou le comportement
des investisseurs et les régimes politiques évoluent souvent lentement au fil du temps.

Les résultats montrent que le marché boursier turc est cointégré avec chacun des 12 marchés boursiers
asiatiques. Cela implique qu’il existe une forte coordination financiére et peu de marge pour la diversification
régionale. Le Japon, I’Inde et la Corée du Sud, en particulier, présentent des coefficients de cointégration plus
¢élevés, ce qui suggere que leurs économies et leurs marchés financiers sont plus étroitement liés a la Turquie.
Ces résultats concordent avec les conclusions d’autres études empiriques : les économies en développement et
développées s’intégrent de plus en plus au sein de leurs régions et a I’échelle mondiale. Par exemple, des
recherches sur les liens de I’Inde avec les marchés de I’ASEAN et sur les relations croissantes de la Chine avec
les pays du G7 révélent des informations similaires. Ces résultats corroborent 1’idée selon laquelle la
mondialisation, I’acces facilité aux capitaux et les progres technologiques ont réduit I’importance des clivages
entre les marchés. En matiére de gestion des risques, une forte cointégration rend difficile pour les investisseurs
la diversification de leurs risques au-dela de I’exposition locale. Lorsque des chocs financiers surviennent, tels
que des variations des taux d’intérét, des tensions géopolitiques ou des récessions mondiales, les marchés
synchronisés ont tendance a réagir de la méme maniére. En raison de cette convergence, il est nécessaire
d’élaborer des stratégies commerciales mondiales plutot que purement régionales. Le recours a la méthode de
Fourier permet également de mettre plus facilement en évidence des liens cachés qui pourraient passer
inapergus dans des modeles linéaires. Cela vaut tout particuliérement pour les économies asiatiques, qui
modifient progressivement leurs institutions et ouvrent leurs marchés.

Cette étude apporte des preuves solides que le marché boursier turc est de plus en plus connecté aux
grands marchés financiers asiatiques. En utilisant le test de cointégration de Fourier, cette étude propose non
seulement une nouvelle approche, mais fournit également des informations importantes et utiles. Les
investisseurs, les gestionnaires de portefeuille et les décideurs politiques devraient accorder une attention
particuliére a ces conclusions. Les résultats montrent aux investisseurs qu’ils doivent constituer leurs
portefeuilles en tenant compte des liens avec I’étranger et réévaluer 1’ efficacité des stratégies de diversification
régionale. Le niveau élevé d’intégration rend d’autant plus important pour les gestionnaires de portefeuille le
recours a des stratégies de couverture prenant en compte a la fois les facteurs régionaux et mondiaux. Les
résultats indiquent que les législateurs doivent améliorer la diplomatie financiére, harmoniser les normes
réglementaires et faciliter les mouvements de capitaux transfrontaliers & 1’aide de plateformes numériques et
d’accords multilatéraux. Plus précisément, la mise en place de cadres réglementaires adaptés aux marchés
asiatiques pourrait permettre a la Turquie d’obtenir plus facilement des liquidités et de renforcer sa position au
sein du systéme financier mondial. A 1’avenir, les chercheurs pourraient recourir a des estimations par fenétre
glissante ou a des méthodes non paramétriques pour examiner 1’évolution de ces relations au fil du temps. Ils
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pourraient également intégrer les retombées de la volatilité et les dynamiques de causalité dans leurs études.
Dans I’ensemble, cette étude enrichit le corpus de recherches sur I’intégration des marchés boursiers étrangers
en fournissant des informations tant théoriques qu’empiriques. Elle jette également des bases solides pour les
futures recherches et les travaux liés aux politiques publiques dans ce domaine.

Mots-clés: Econométrie des séries chronologiques, marchés boursiers internationaux, covariations,
marchés asiatiques, analyse de cointégration de Fourier

Resumen Estructurado

En la era de la globalizacion acelerada y la liberalizacion financiera, la interdependencia entre los
mercados bursatiles mundiales se ha intensificado significativamente, especialmente desde la década de 1990.
Esta creciente interconexion ha atraido la atencion de los investigadores hacia varias cuestiones fundamentales,
como la forma en que se transmiten las crisis financieras a través de las fronteras. ;En qué medida se comportan
de forma sincronizada los mercados en periodos de tension o de tranquilidad? ;Sigue siendo viable para los
inversores construir carteras diversificadas en un contexto de creciente integracion financiera? En particular,
Turquia se ha convertido en un mercado clave cuyos vinculos financieros no se limitan a Europa, sino que se
extienden cada vez mas a las dindmicas economias de Asia. Esta transformacion refleja las tendencias generales
en materia de comercio, inversion y movilidad de capitales. El presente estudio se enmarca en este panorama
en evolucion y pretende responder a la siguiente pregunta central de investigacion: ;jExiste una relacion de
cointegracion a largo plazo entre el mercado bursatil de Turquia y los mercados de valores de las 12 principales
economias asiaticas? Esta investigacion es crucial no solo desde un punto de vista académico, sino también
para la toma de decisiones practicas en materia de inversion internacional, gestion de riesgos y formulacion de
politicas financieras. Al abordar esta cuestion mediante técnicas econométricas avanzadas capaces de captar
dinamicas estructurales y no lineales, este estudio contribuye tanto al avance teorico como a la comprension
empirica del tema.

La base conceptual de este estudio se fundamenta en la teoria de la integracion financiera internacional
y la interdependencia de los mercados. A lo largo de las tltimas tres décadas, un creciente corpus de literatura
se ha centrado en cémo los mercados bursatiles nacionales se ven cada vez mas impulsados por factores
globales, lo que reduce las posibles ventajas de la diversificacion geografica. Las investigaciones han
documentado que, en tiempos de crisis, los mercados suelen mostrar una mayor correlacion, lo que limita la
capacidad de los inversores para cubrirse frente a riesgos especificos de cada region. Desde el punto de vista
metodologico, los estudios han pasado del analisis de correlacion tradicional a técnicas mas solidas, como la
cointegracion de Johansen, la autorregresion vectorial (VAR), la correlacion condicional dinamica (DCC-
GARCH) y, més recientemente, los métodos basados en ondiculas y en la transformada de Fourier. A pesar de
la sofisticacion de estas herramientas, gran parte de la literatura se ha centrado en la integracion de los mercados
norteamericanos y europeos, lo que ha dejado una laguna en nuestra comprension de como Turquia, como
mercado emergente, se alinea con la arquitectura financiera de Asia. Ademas, los estudios anteriores a menudo
no tienen en cuenta las rupturas estructurales y las no linealidades, que son frecuentes en las series temporales
financieras debido a las reformas econdmicas, la inestabilidad politica y las crisis globales. Mediante el empleo
del método de cointegracion de Fourier, este estudio aborda estas limitaciones y ofrece una contribucion
original y empirica. Aporta nuevas pruebas de la interdependencia a largo plazo entre Turquia y diversos
mercados asiaticos, que van desde economias desarrolladas como Japon hasta economias emergentes como
Vietnam y Pakistan, enriqueciendo asi el discurso académico y colmando una laguna fundamental en la
bibliografia.

En este estudio se utilizé el marco de cointegracion de Fourier creado por Tsong et al. (2016). Esto
permite describir de diversas formas tanto las rupturas estructurales suaves como las tendencias deterministicas
no lineales en los datos de series temporales. Para el estudio se han utilizado los rendimientos logaritmicos
mensuales de Turquia y de 12 mercados bursatiles asiaticos desde enero de 2014 hasta noviembre de 2024. Los
mercados son Malasia, Singapur, Hong Kong, Indonesia, Pakistan, Corea del Sur, India, Japon, Tailandia,
China, Taiwan y Vietnam. Los datos se obtuvieron de Investing.com, una fuente de informacion financiera
reconocida y fiable. Se utilizo el método de cointegracion de Fourier porque permite mostrar interacciones
dinamicas complejas que cambian lentamente con el tiempo. El método de Fourier es mas adecuado para
manejar muestras pequefias y tiene mayor poder estadistico cuando se producen cambios estructurales que
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otros métodos de cointegracion, como las pruebas de Johansen o de Engle-Granger. En la especificacion del
modelo se utilizan términos trigonométricos para tener en cuenta las rupturas suaves desconocidas. Esto lo
convierte en una buena opciéon para estudiar la integraciéon de los mercados extranjeros, donde el
comportamiento de los inversores y los regimenes politicos suelen cambiar lentamente con el tiempo.

Los resultados muestran que el mercado bursatil de Turquia esta cointegrado con cada uno de los 12
mercados bursatiles asiaticos. Esto implica que existe una gran coordinacion financiera y poco margen para la
diversificacion regional. Japon, la India y Corea del Sur, en particular, presentan coeficientes de cointegracion
mas elevados, lo que sugiere que sus economias y finanzas estan mas estrechamente vinculadas a Turquia. Los
resultados coinciden con las conclusiones de otros estudios empiricos: las economias en desarrollo y las
desarrolladas estan cada vez mas integradas tanto en sus regiones como a nivel mundial. Por ejemplo, las
investigaciones sobre las conexiones de la India con los mercados de la ASEAN y los crecientes vinculos de
China con los paises del G7 revelan informacion similar. Estos resultados respaldan la idea de que la
globalizacion, el acceso mas fécil al capital y el progreso tecnoldgico han restado importancia a las divisiones
de mercado. En cuanto a la gestion de riesgos, una elevada cointegracion dificulta que los inversores
diversifiquen su riesgo mas alla de la exposicion local. Cuando se producen perturbaciones financieras, como
cambios en los tipos de interés, tensiones geopoliticas o recesiones mundiales, los mercados sincronizados
tienden a reaccionar de la misma manera. Debido a esta convergencia, es necesario desarrollar estrategias
empresariales globales en lugar de limitarse a las regionales. El uso del método de Fourier también facilita la
observacion de conexiones ocultas que podrian pasar desapercibidas en los modelos lineales. Esto es
especialmente cierto en el caso de las economias asidticas, que estdn transformando lentamente sus
instituciones y abriendo sus mercados.

Este estudio aporta pruebas solidas de que el mercado bursatil de Turquia esta cada vez mas conectado
con los grandes mercados financieros asiaticos. Mediante la prueba de cointegracion de Fourier, este estudio
no solo ofrece un nuevo enfoque, sino que también proporciona informacioén importante y tutil. Los inversores,
los gestores de carteras y los responsables politicos deberian prestar mucha atencion a estas conclusiones. Los
resultados muestran a los inversores que deben construir sus carteras con conexiones extranjeras y reevaluar la
eficacia de las estrategias de diversificacion regional. El alto nivel de integracion hace que sea aun mas
importante que los gestores de carteras utilicen estrategias de cobertura que tengan en cuenta tanto los factores
regionales como los globales. Los resultados indican que los legisladores deben mejorar la diplomacia
financiera, armonizar las normas reguladoras y facilitar el movimiento transfronterizo de capitales mediante
plataformas digitales y acuerdos multilaterales. En concreto, la creacion de marcos normativos que se adapten
a los mercados asiaticos podria facilitar a Turquia la obtencion de liquidez y reforzar su posicion en el sistema
financiero mundial. En el futuro, los investigadores podrian utilizar estimaciones de ventana mévil o métodos
no paramétricos para examinar como evolucionan estas relaciones a lo largo del tiempo. También podrian
incorporar en sus estudios los efectos de contagio de la volatilidad y las dinamicas de causalidad. En general,
este estudio contribuye al corpus de investigacion sobre la integracion de los mercados bursatiles extranjeros
al aportar informacién tanto tedrica como empirica. Asimismo, sienta unas bases solidas para futuras
investigaciones y trabajos relacionados con las politicas en este ambito.

Palabras clave: Econometria de series temporales, mercados bursatiles internacionales,
covariaciones, mercados asiaticos, analisis de cointegracion de Fourier
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CtpykTypupoBanHoe Pe3rome

B smoxy yckopeHHOH Ti00anm3anuyd u (GUHAHCOBOH IHOEpaIM3alii B3aMMO3aBUCHMOCTD MEXKIY
MHUPOBBIMH (OHIOBBIMH PBIHKAMH 3HAYUTENFHO yCHIHMIAch, ocobeHHO ¢ 1990-x romoB. Orta pactymas
B3aMMOCBSI3aHHOCTh MPUBJICKIA BHUMAaHHE YYEHBIX K psAfy (yHIaMEHTaNbHBIX BONPOCOB, TAaKMX Kak
MEXaHM3MBl TPAHCTPAHWYHON Mepenadn (PUHAHCOBBIX IIOKOB. B KakoW CTENEHM PBIHKH JAEMOHCTPUPYIOT
CHHXPOHHOE NOBE/ICHHE B MEPHOMABI CTPECca MU CTAOMIbHOCTH? BO3MOKHO 1M MHBECTOpaM MO-TPEXKHEMY
(opmupoBaTh IUBEPCUPHULIMPOBAHHBIE MOPTPETH B YCIOBHAX pacTylled ¢uHaHcoBoil uHTerpauuun? B
4acTHOCTH, TypLust cTaia KIII04eBbIM PhIHKOM, ()MHAHCOBBIE CBSI3U KOTOPOTO HE OrpaHuunBaroTcsi EBpomnoii,
a Bce OOJIbIlIe PaclpOCTPAHSIOTCS Ha JUHAMHYHO Pa3BHBAIOIINECS YKOHOMHUKH A3uu. DTa TpanchopManus
oTpaxkaeT OoJjiee IIMPOKHE TEHASHIUH B TOPTOBJE, MHBECTHLMSIX M MOOWIBHOCTH KamuTaia. Hactosiuee
UCCleJOBaHNEe TPOBOJIUTCS B KOHTEKCTE 3TOW MEHSIOIIEHCS CUTyallud M HalpaBlIieHO Ha MOWCK OTBETa Ha
CJICTYFOLINH IIEHTPAIbHBIH MCCIIEI0BATENbCKUI BOIIPOC: CYLIECTBYET JIM JIOJATOCPOYHas KOMHTErpalvoHHas
CBSI3b MEXAY (POHIOBBEIM pPHIHKOM Typuuu n GOHAOBEIMU pHIHKAMH 12 KpyTMHEHIINX a3MaTCKAX YKOHOMHUK?
OTOT BONPOC MMEET pEllarollee 3Ha4eHHE HE TOJIBKO C aKaAEMHUYECKOH TOYKH 3pEHHS, HO U JUI NPHHATHA
MPaKTHIECKUX PEIICHHH B cdepe MEXTyHapOIHbIX WHBECTHINH, YIpPaBICHHUS PUCKaMU U (OPMHUPOBAHMS
¢mHAHCOBOM moONMTHKH. PaccMarpuBasi HaHHBI BOHNPOC C ITOMOMIBIO TEPEAOBBIX IKOHOMETPHUYECKUX
METOJIOB, IO3BOJIAIOMINX y4YECTh CTPYKTYPHYIO W HEIWHEHHYIO NAWHAMHKY, JTAHHOE HCCIICTOBAHUE BHOCHT
BKJI]] KaK B TEOPETHUECKOE Pa3BUTHE, TaK M B SMIUPUUECKOE TOHUMAHHE TaHHOH TEMBI.

KoHnnentyanpHast ocHOBa NaHHOTO HCCIEJAOBAaHUS YXOJIUT KOPHSMU B TEOPHUIO MEXIyHApOJHOM
(hMHAHCOBOM MHTETPAIMU M PHIHOYHOW B3aMMO3aBUCUMOCTH. Ha MpoTsHyKeHUH MociIeaHnX TpeX AeCATUIeTHI
pacTymuii 00beM HAy4YHOH JUTEpaTyphl MOCBSIICH TOMY, KaK HAI[MOHAJIbHBIC (DOHIOBBIC PHIHKH BCE B
OOJBIICH CTEECHH OMPEACISIOTCA TI00aTbHBIMH (DaKTOpaMH, YTO CHIDKACT MOTCHIMANIBHYIO BBITOIY OT
reorpaduueckoii nuBepcuduKaimy. MccineqoBaHus MOKa3bIBAIOT, YTO B MEPHUOMBI KPHU3UCOB PHIHKH YacTO
JNEMOHCTPHPYIOT YCHJICHHYIO CHHXPOHHOCTh [BID)KCHHS, YTO OTPAHWYMBACT CIOCOOHOCTH HHBECTOPOB
XCIDKAPOBATh PHUCKH, CICHU(UYHBIC U1 OTHOCIBHBIX pPernoHOB. C METOMOJIOTHYECKOH TOYKH 3pEHHS
HCCIIEIOBaHMSA POJBUHYIIHUCH OT TPAAUIIMOHHOTO KOPPEIALIMOHHOTO aHAIHM3a K 0oJiee HaJeKHBIM METOIaM,
TaKUM KaK KOMHTEerpauus Noxancena, BekTopHas aBToperpeccus (VAR), nuHammdeckas ycIOBHas
koppemsnust (DCC-GARCH), a B mociegnee BpeMsi — K BEHBJIET-METOaM W METOJIaM, OCHOBAaHHBIM Ha
npeoOpazoBannn Dyppe. HecMOTps Ha CIOXKHOCTH ITHX WHCTPYMEHTOB, OOJNbINAs YacTh JIHTEPATyPHI
COCpeZIoTOueHa Ha MHTerpanur peiHKoB CeBepHOl AMmepuku u EBpormbl, 4To ocTaBiseT mpoOen B HaiieM
MOHUMAHUHU TOTO, Kak Typiius, Kak pa3BUBAIOIIAICS PHIHOK, BIUCHIBACTCS B (DUHAHCOBYIO apXUTEKTYpy A3HUH.
Kpome TOro, B mpeaplAylnIMX HCCIENOBAHUSAX YAaCTO HE YUYUTHIBAIOTCA CTPYKTYpPHBIE pPa3pbiBBl U
HEJTMHEWHOCTH, KOTOPBIE IUPOKO PACTIPOCTPAHEHBI B (PMHAHCOBBIX BPEMEHHBIX PsAJaX M3-3a IKOHOMUYECKHUX
pedopM, MOTUTHUECKOW HECTAOMIBHOCTA M TJIOOAIBHBIX MOTPSICeHUi. MCMOonb3ysh METOJ KOWHTErpaIuu
®dyphe, TaHHOE UCCIIEIOBAHNE YCTPAHIET 3TH OTPAaHUUYEHUS] 1 BHOCUT OPUTHHAILHBIA SMIUPUUECKUN BKIIA]I.
OHO mnpenocTaBiIsieT HOBBIE J0Ka3aTelbCTBA JOJITOCPOYHOM B3aMMO3aBUCHUMOCTH MEXAy Typuued u
Pa3IMYHBIMM A3MAaTCKUMM PBIHKAMU — OT Pa3BUTHIX KOHOMHK, TaKMX Kak SMOHUS, 1O pa3BUBAIOLIUXCA,
TakuX Kak BeetHam m [lakucraH, — TeM caMbIM o0oramias akaJeMHUYeCKHH JUCKYPC M BOCIIONHSS BaXKHBIH
npo0er B IuTEpaType.

B nanHOM HCCceIoBaHNH NCTIONIB30BAIACh MOJIEb KonHTerpaun Pypoe, paspaborannas Llonrom u
1p. (2016). 310 MO3BOISIET PA3NTUUHBIMU CIIOCOOAMH OIHCHIBATh KaK IUIaBHBIE CTPYKTYpPHBIE PAa3phIBHI, TaK U
HEeJIMHEeWHbIe JeTepPMUHUPOBAHHbIC TPEHB B JAHHBIX BPEMEHHBIX PAIOB. B McclenoBaHUM HCIIOIB30BAHbI
JTaHHBIE O €XEMEeCSYHOH jorapudmudeckoi noxomHocTu Typrmu U 12 a3marckux (POHAOBBIX PBHIHKOB 3a
nepuon ¢ ssaBaps 2014 roxa mo Hos16ps 2024 roxa. K atum peiakaM oTHOCs T Manaiisus, Cuaramyp, ['oHKOHT,
WNunonesus, [Makucran, Oxnas Kopes, Uanus, Snonus, Taunann, Kuraii, TaiiBane u BretHam. JlanHbIC
OBLTH TTOJTyYeHkI ¢ caifTa Investing.com — M3BECTHOTO M HAJEKHOT'O NCTOYHHKA (DHHAHCOBOW MH(pOPMALIHN.
Bt ucnons3oBan MeTo kouHTerpanuu Oyphe, MOCKOJIBKY OH MO3BOJISIET BBISIBUTh CIIOKHBIE IUHAMHYECKHE
B3aUMOJICICTBUS, KOTOPblE MEUIEHHO U3MEHSI0TCA BO BpeMeHu. Meroj Dypbe mydile CHpaBiseTCs C
HeOOJIBIIMMH BHIOOpKAMH M 00J1alaeT OOJbIIeH CTaTHCTHYECKOH MOITHOCTBIO MPH HAIMYUU CTPYKTYPHBIX
M3MEHEHHUH [0 CPABHEHHMIO C JPYTHMH METOJAMHI KOMHTErPAIlky, TAKHMH KaK TecThl Moxancena umi JHI-
I'peiinxepa. B crnenudukanmm Mojenu HCHONB3YIOTCS TPUTOHOMETPUYECKHE ciaraeMble sl ydera
HEM3BECTHBIX IUIABHBIX pPa3pbhIBOB. OJTO JIENAET €r0 XOPOIIUM BBIOOPOM JUISt W3YUYCHHS WHTETPaLUH
3apyOe)KHBIX PBIHKOB, TJ€ TOBEJACHNWE HMHBECTOPOB M PEKUMBI HMOJIUTHUKHA YacTO MEIVIEHHO MEHSIOTCS CO
BpPEMEHEM.
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PesynbraThl MOKa3BIBAIOT, 4TO ()OHIOOBBIM PHIHOK TypIMH KOMHTETPUPOBAH C KaxIbM 3 12
a3MaTCKUX (POHIOBBIX PHIHKOB. DTO O3HAYAET, YTO CYIIECTBYET BBICOKASI CTEICHb (PHAHCOBOM KOOPIMHAILINN
¥ MaJio BO3MOXKHOCTEH ISl pernoHaibHOM quBepcudukannu. B gactaocTn, Anonus, Uuanns u K0xHas Kopes
UMeEr0T OoJiee BBICOKHE KOA(PPUIIMEHTH KOWHTETPALUH, YTO CBUACTEILCTBYET O OOJice TECHOH CBSI3M HMX
9KOHOMHK M (HMHAHCOBBIX CHCTEM ¢ Typuueid. DTH pe3ynbTaThl COTJIACYIOTCS C BBIBOJAMH APYIHX
SMIIMPUYECKUX HCCICAOBAaHMI: pa3BUBAIOIINECS W Pa3BUTHIC 3KOHOMHKHM CTAaHOBSTCS Bce Oolee
UHTErPUPOBAaHHBIMU KaK B CBOMX PErHOHax, Tak ¥ Bo BceM Mupe. Hanpumep, uccnenoBanus cBsizeit uauu ¢
peiakamu crpad ACEAH u ykpemsromuxcs cBa3eit Kuras co ctpanamu «bombioi ceMepku» MOKa3bIBalOT
AQHAJIOTUYHBIC TEHICHUMH. JTH PE3yJIbTaThl MOATBEPKAAIOT UICI0 O TOM, 4TO Tiobanu3arus, oOnerdeHue
JIOCTYTa K KaIlUTaly U TEXHOJIOTMYECKHH IPOrpecc MPHUBENN K CHIYKSHUIO 3HAUMMOCTH PHIHOYHBIX 0apbepoB.
C TouKH 3peHHs YIpaBJICHHS PUCKaMU BBICOKAs KOMHTETPAIHs 3aTPYIHAET WHBECTOPaM JUBEPCH(UKALINIO
PHCKOB 3a TIpeJielibl MECTHOTO phIHKA. [Ipy BOZHMKHOBEHUH (DUHAHCOBBIX MOTPSICEHHH, TAKUX KaK N3MEHEHHS
MPOLEHTHBIX CTAaBOK, F'COMOIUTHIECKAsT HAIPSHKEHHOCTh MIIH TII00ANIbHBIE PEIIECCHH, CHHXPOHU3UPOBAaHHBIC
PBIHKH, KaK IPaBHUIIO, PEaTUPYyIOT OANHAKOBO. B cBA3M ¢ 3TOH KOHBEpreHnue HeoOX0MMO pa3padaTeIBaTh
riio0abpHbBIE OM3HEC-CTPATETrny, a He TOJIBKO perHoHaibHbIe. Hcronp3oBanne Mmetoga dypoe Taxoke oodnerdaet
BBISIBJICHHE CKPBITHIX CB3€i, KOTOPBIE MOTYT OCTaBaThCA HE3aMETHBIMH B JINHEHHBIX MOJEISIX. DTO 0COOCHHO
aKTyaJIbHO JUIS a3MaTCKUX YKOHOMHK, KOTOPBIE TTOCTETIEHHO Pe(GOPMHUPYIOT CBOM MHCTUTYTHI U OTKPBIBAIOT
PBIHKH.

JlaHHOE ¥ccleOBaHUE MIPENOCTaBIACT yOeAUTENbHbIE JOKa3aTeIbCTBA TOTO, YTO (DOHIOBBII PHIHOK
Typuun craHOBUTCS Bce Oosiee B3aMMOCBSI3aHHBIM C KPYIHBIMHU a3MAaTCKUMH (MHAHCOBBIMHU DPHIHKAMH.
Hcnonb3yst Tect kouHTerpaunu dypbe, AaHHOE HCCIIEJOBaHUE HE TOJIBKO IPEJIaraeT HOBBIM IOIXOM K
pEIICHUIO 3aJad, HO M MPEAOCTAaBIACT BAXKHYIO MOJIC3HYI0 HH(OpMaIMo. HBECTOpHI, yIpaBisfolIue
nopt¢ensiMH U JIULA, OTBETCTBEHHBIE 32 POPMHUPOBAHKE NOIUTHKH, JOJKHBI yIEIUTh IPUCTAIbHOE BHUMaHUE
3THM BBIBOJAM. Pe3ynbTaThl MOKa3bIBAIOT HHBECTOPAM, YTO UM HEOOX0AUMO (hOpMHPOBATH CBOM MOpTdhenu ¢
YYETOM 3apyOeXHBIX CBs3€H M NepeorieHuBaTh 3(h(heKTHBHOCT CTPATETHH PErNOHANBHON TUBEpCHUKALINL.
BrIcokuii ypOBeHb MHTETPALMH AENACT elle 0oJee BayKHBIM ISl YIPABIISIOINX TOPT(ETIMU HCIONb30BaHUE
CTpaTernii XeKUPOBAHUS, YUUTHIBAIONINX KAaK PErHOHAJbHBIC, TaK M TI00anbHble (pakTophl. Pe3ympraTsl
MOKAa3bIBAIOT, YTO 3aKOHOAATEIH JOIDKHBI COBEPIICHCTBOBATh (PMHAHCOBYIO AUIUIOMATHIO, TAPMOHH3HPOBATh
HOPMAaTHBHBIC CTAaHAAPTHl M COAEHCTBOBATH TPAHCIPAHWYHOMY [BIDKCHHIO KallUTala C HMCHOJIb30BaHUEM
1 (pOBBIX MIATHOPM U MHOTOCTOPOHHHUX COTJIAlIeHHH. B uacTHOCTH, CO31aHie HOPMAaTHBHO-ITPAaBOBOIi Oa3bl,
a/IalITUPOBAHHOM K a3MaTCKUM PBIHKAaM, MOTIIO Obl 00serdyuth TyplMu MpHBJIEYCHUE JCHEXHBIX CPEICTB U
YKpEnuTh e€ O3UIUH B MUPOBOH hrHaHCOBOM cucTeMe. B Oyayiiem uccienoBaTeIr MOTIIH ObI HCTIONIB30BaTh
OLIEHKH C TIOMOIIBIO CKOJIB3SIIET0 OKHA WM HelapaMeTpHYecKue METOJIbl JUIS M3y4YeHHs] TOTO, KaK 3TH
B3aUMOCBSI3H MEHSIOTCSI co BpeMeHeM. OHHM TakKe MOTJHM Obl BKIIOYHTh B CBOM HCCIIEAOBaHUS d(PQEKThI
NepeHoca BOJATHIILHOCTU M JTUHAMHKY TPHYMHHO-CIIEICTBEHHBIX CBs3ell. B 11e10M, NaHHOe HccieoBaHue
MOTOJTHACT KOPIYC HAyYHBIX PaOOT MO MHTETpALMH 3apyOeKHBIX (POHIOBBIX PHIHKOB, IPEIOCTABISIS Kak
TEOPETHYECKYI0, TaK W SMIIMpHUYECKy0 HHpopMammioo. OHO TakKe 3aKJaJblBaeT NPOYHYIO OCHOBY JUIA
OyIyIIHX UCCIIEAOBAHMA U pabOTHI B 00JacTH pa3pabOTKK MOJIUTHKHU B 3TOH cdepe.

KaroueBble cjioBa: OKOHOMCTpPHUKA BPEMCHHBIX PIAA0B, MCEKAYHAPOIHBIC (I)OH,I[OBBIG PBIHKH,
COBMECCTHBIC KOJ'I66aHI/I$[, A3UAaTCKHUC PbIHKH, aHAJIN3 KOUHTEIpAlUU 11O (Dypbe
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Y 1990 F B J BB g 81 7Ts ¢ | 3T Tga! RER-GAITaar 3 o5 Hiferes Uil 3t 3R fagrel &1 eam
3T iNd forar 8, oI fob fawita e el & UR &3 Uit gid 81 19 a1 2id 31afy & SR SR fg
Eﬁg@gﬁﬂ%ﬁaﬂﬁ%?waaﬁﬁ?ﬂwaﬂwésaﬁaﬁamﬁ%mﬁﬁwwmm 3faft
THa g2
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TfaRiidar & ue ST Bl <idr g1 daA T 39 fapRid 8 1| uRewy & Hik fRId § ik
frafoiad Fia 2y Te BT IR Qi A8l 8: T D[ B VAR TNIR 3R 12 T TR rdaqawinai
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Yapilandirilmis Ozet

Hizlanan kiiresellesme ve finansal liberallesme ¢aginda, 6zellikle 1990’lardan bu yana kiiresel hisse
senedi piyasalar1 arasindaki karsilikli bagimlilik 6nemli dl¢lide artmigtir. Bu artan karsilikli baglantililik,
finansal soklarin sinirlar 6tesine nasil yayildig gibi cesitli temel sorulara akademisyenlerin dikkatini gekmistir.
Piyasalar, stresli veya sakin donemlerde ne dlglide ayni yonde hareket eder? Artan finansal entegrasyon
ortaminda yatirimcilarin cesitlendirilmis portfoyler olusturmasi hald miimkiin miidiir? Ozellikle Tiirkiye,
finansal baglar1 Avrupa ile sinirli kalmayip giderek Asya’nin dinamik ekonomilerine de uzanan dnemli bir
piyasa olarak dne ¢ikmistir. Bu doniisiim, ticaret, yatirim ve sermaye hareketliligindeki daha genis egilimleri
yansitmaktadir. Bu ¢alisma, bu degisen manzara ¢ercevesinde yer almakta ve su temel arastirma sorusuna yanit
aramaktadir: Tiirkiye borsasi ile 12 biiyiikk Asya ekonomisinin hisse senedi piyasalari arasinda uzun vadeli bir
esbiitiinlesme iliskisi var midir? Bu arastirma, yalnizca akademik agidan degil, ayn1 zamanda uluslararasi
yatirim, risk yonetimi ve finansal politika olusturma alanlarinda pratik karar verme siiregleri agisindan da
biiyiik 6nem tagimaktadir. Yapisal ve dogrusal olmayan dinamikleri yakalayabilen gelismis ekonometrik
teknikler kullanarak bu soruyu ele alan bu ¢alisma, konunun hem teorik gelisimine hem de ampirik olarak
anlasilmasina katkida bulunmaktadir.

Bu ¢alismanin kavramsal temeli, uluslararasi finansal entegrasyon ve piyasa karsilikli bagimliligi
teorisine dayanmaktadir. Son otuz yil boyunca, ulusal hisse senedi piyasalarinin giderek artan bir sekilde
kiiresel faktorler tarafindan yonlendirildigini ve bunun sonucunda cografi ¢esitlendirmeden elde edilebilecek
potansiyel kazanglarin azaldigini ele alan literatiir giderek genislemistir. Arastirmalar, kriz donemlerinde
piyasalarin siklikla daha belirgin bir sekilde birlikte hareket ettigini ve bunun da yatirimcilarin bolgeye 6zgii
riskleri dengeleme yetenegini siirladigini ortaya koymustur. Metodolojik agidan, ¢alismalar geleneksel
korelasyon analizinden Johansen esentegrasyonu, Vektor Otoregresyon (VAR), Dinamik Kosullu Korelasyon
(DCC-GARCH) ve daha yakin zamanda dalgacik ve Fourier tabanli yontemler gibi daha saglam tekniklere
dogru ilerlemistir. Bu araglarin gelismisligine ragmen, literatiiriin biiylik bir kismi1 Kuzey Amerika ve Avrupa
piyasalarinin entegrasyonuna odaklanmis olup, Tiirkiye’'nin bir gelismekte olan piyasa olarak Asya’nin
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finansal yapisiyla nasil uyum sagladigma dair konuda bir bosluk birakmistir. Ayrica, onceki caligmalar
genellikle ekonomik reformlar, siyasi istikrarsizlik ve kiiresel soklar nedeniyle finansal zaman serilerinde
yaygin olarak goriilen yapisal kirilmalar1 ve dogrusal olmama durumunu dikkate almamaktadir. Bu ¢alisma,
Fourier esbiitiinlesme yontemini kullanarak bu smirlamalar1 ele almakta ve 6zglin ve ampirik bir katki
sunmaktadir. Caligma, Tiirkiye ile Japonya gibi gelismis ekonomilerden Vietnam ve Pakistan gibi gelismekte
olan ekonomilere kadar uzanan cesitli Asya piyasalar1 arasindaki uzun vadeli karsilikli bagimliliga dair yeni
kanitlar sunarak akademik tartismay1 zenginlestirmekte ve literatiirdeki 6nemli bir boslugu doldurmaktadir.

Bu ¢aligsmada, Tsong vd. (2016) tarafindan gelistirilen Fourier esbiitiinlesme yaklasimi kullanilmistir.
Bu yaklagim, zaman serisi verilerindeki hem yumusak yapisal kirilmalari hem de dogrusal olmayan
deterministik egilimleri ¢esitli sekillerde tanimlamay1 miimkiin kilmaktadir. Caligmada, Ocak 2014’ten Kasim
2024’e kadar Tiirkiye ve 12 Asya borsasina ait aylik logaritmik getiriler kullanilmistir. Bu piyasalar Malezya,
Singapur, Hong Kong, Endonezya, Pakistan, Giiney Kore, Hindistan, Japonya, Tayland, Cin, Tayvan ve
Vietnam’dir. Veriler, taninmig ve giivenilir bir finansal bilgi kaynagi olan Investing.com’dan elde edilmistir.
Fourier esbiitiinlesme yontemi, zaman i¢inde yavag¢a degisen karmagik dinamik etkilesimleri gdsterebildigi
icin kullanilmistir. Fourier yontemi, kiigiik 6rneklemleri islemekte daha basarilidir ve yapisal degisikliklerin
mevcut oldugu durumlarda Johansen veya Engle-Granger testleri gibi diger esentegrasyon yontemlerine
kiyasla daha fazla istatistiksel giice sahiptir. Model spesifikasyonunda, bilinmeyen yumusak kirilmalart hesaba
katmak icin trigonometrik terimler kullanilmigtir. Bu durum, yatirnmcilarin davraniglarinin ve politika
rejimlerinin zaman iginde genellikle yavagca degistigi yabanci piyasa entegrasyonunu incelemek icin bu
yontemi iyi bir se¢im haline getirmektedir.

Sonuglar, Tirkiye’nin hisse senedi piyasasinin 12 Asya hisse senedi piyasasinin her biriyle
esbiitiinlesik oldugunu gostermektedir. Bu durum, finansal koordinasyonun yiiksek oldugunu ve bolgesel
cesitlendirme icin fazla bir alan kalmadigini ima etmektedir. Ozellikle Japonya, Hindistan ve Giiney Kore’nin
esbiitiinlesme katsayilar1 daha yiiksektir; bu da bu iilkelerin ekonomileri ve finans piyasalarinin Tirkiye ile
daha siki bir sekilde baglantili oldugunu gostermektedir. Sonuglar, diger ampirik ¢aligmalarin bulgulariyla
uyumludur: gelismekte olan ve gelismis ekonomiler, hem kendi bdlgelerinde hem de diinya ¢apinda giderek
daha entegre hale gelmektedir. Ornegin, Hindistan’in ASEAN piyasalariyla olan baglantilar1 ve Cin’in G7
iilkeleriyle artan baglari iizerine yapilan aragtirmalar da benzer bulgular ortaya koymaktadir. Bu sonuglar,
kiiresellesme, sermayeye daha kolay erisim ve teknolojik ilerlemenin piyasa ayrimlarmin 6nemini azalttig
goriisiinii desteklemektedir. Risk yonetimi agisindan, yiiksek esbiitiinlesme, yatirimcilarin risklerini yerel
maruziyetten uzaklastirmalarini zorlastirmaktadir. Faiz oranlarindaki degisiklikler, jeopolitik gerilimler veya
kiiresel resesyonlar gibi finansal soklar meydana geldiginde, senkronize piyasalar ayni sekilde tepki verme
egilimindedir. Bu yakinlagma nedeniyle, sadece bolgesel stratejiler yerine kiiresel is stratejileri gelistirilmelidir.
Fourier yonteminin kullanilmasi, dogrusal modellerde goriinmeyebilecek gizli baglantilari gozlemlemeyi de
kolaylagtirmaktadir. Bu durum, kurumlarini yavas yavas degistiren ve pazarlarini agan Asya ekonomileri i¢in
ozellikle gecerlidir.

Bu ¢alisma, Tiirkiye’nin hisse senedi piyasasinin biiyiik Asya finans piyasalariyla giderek daha fazla
baglantili hale geldigine dair giiclii kanitlar sunmaktadir. Fourier esbiitiinlesme testini kullanarak, bu ¢aligma
sadece yeni bir yaklasim sunmakla kalmayip, aynt zamanda 6nemli ve faydali bilgiler de saglamaktadir.
Yatirimcilar, portfdy yoneticileri ve politika yapicilar bu bulgulara yakindan dikkat etmelidir. Sonuglar,
yatirimcilara portfylerini yurt dist baglantilar1 da icerecek sekilde olusturmalar1 ve bolgesel cesitlendirme
stratejilerinin etkinligini yeniden degerlendirmeleri gerektigini gostermektedir. Yiiksek entegrasyon diizeyi,
portfoy yoneticilerinin hem bolgesel hem de kiiresel faktorleri dikkate alan riskten korunma stratejileri
kullanmasin1 daha da o6nemli hale getirmektedir. Sonuglar, yasa koyucularin finansal diplomasiyi
gelistirmeleri, diizenleyici standartlar1 uyumlastirmalari ve dijital platformlar ile ¢ok tarafli anlagsmalar yoluyla
siir Otesi sermaye hareketini kolaylastirmalar1 gerektigini gostermektedir. Ozellikle, Asya piyasalariyla
uyumlu diizenleyici ger¢eveler olugturmak, Tiirkiye’nin nakit elde etmesini kolaylagtirabilir ve diinya finans
sistemindeki konumunu gii¢lendirebilir. Gelecekte arastirmacilar, bu iliskilerin zaman i¢inde nasil degistigini
incelemek i¢in kayan pencere tahminleri veya parametrik olmayan yontemler kullanabilirler. Ayrica
calismalarina oynaklik yayilimlarini ve nedensellik dinamiklerini de dahil edebilirler. Genel olarak, bu ¢alisma
hem teorik hem de ampirik bilgiler sunarak yabanci hisse senedi piyasalarinin entegrasyonu konusundaki
arastirma birikimine katkida bulunmaktadir. Ayrica, bu alandaki gelecekteki arastirmalar ve politika odakli
caligmalar i¢in saglam bir temel olusturmaktadir.
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Introduction

The relationship between global stock markets is a matter of risk management and
investment techniques. These correlations, called co-movements, occur when there is an overlap in
stock returns of different national markets. Such a situation may affect decisions regarding
investments in portfolio assets and the management of associated risks in both the short- and long-
term periods (Bekaert & Harvey, 1995; Darbar & Deb, 1997). Studies indicate that the strength of
the interdependence of stock exchanges grew significantly from the mid-1990s (Arouri et al., 2010).
This trend, with some exceptions, can be associated with greater integration of economies and
financial systems.

A foreign shock originating from the global market might put the financial system, and in
turn, the entire economy at peril (Matlhaku, 2024). The integration among stock markets provides
evidence that equities in various markets face related risk factors that determine an asset's
attractiveness (Ahlgren & Antell, 2002). However, portfolio diversification and integration tactics
are important concepts that involve the allocation of capital within or among various financial
markets to moderate risk. The integration process plays a vital role in connecting stock markets,
disseminating major information, and exchanging data related to market perturbations (Sher et al.,
2024).

These simultaneous movements of stock prices within and across markets and sectors could,
therefore, seriously impact risk management practices and portfolio analyses (Raddant & Kenett,
2020). Technological advancement has also facilitated the integration of financial markets; therefore,
interdependencies among stock exchanges worldwide are significantly increasing (Kwon, 2018).
Furthermore, the trend of emerging markets’ exposure to international investors has resulted in
stronger linkages between those markets and those of developed economies (Forbes & Rigobon,
2002).

International investors are interested in emerging markets because they present opportunities
to diversify their portfolios and make investments. Financial markets can be regionally integrated as
a result of regional economic cooperation and financial interaction between economies in the same
region, such as the European Union. In this context, financial decisions and portfolio diversification
depend on the precise identification of financial market links and a deeper comprehension of the
various patterns of fluctuations between developed and emerging markets across regions (Chen,
2018).

The study of the interrelationships between stock markets shows that a common factor can
drive the long-term trends of stock returns or that each return can be determined by its own dynamics
(Mukherjee & Bose, 2008). Studies on co-integration of stocks reveal the interdependence of world
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financial markets. Thus, the cointegration studies of these time series data help clarify the links
between world financial markets (Dimpfl, 2014). This study investigates the co-movement of the
global equity market using the Fourier cointegration technique.

In the framework of financial crises and portfolio diversification difficulties, the study of the
co-movements of developed and emerging markets remains relevant (Arouri et al., 2010). The
integration of international stock markets has increased notably since the 1990s. This evolution has
spurred important questions about the viability of portfolio diversification, the degree to which
financial disturbances are spread across borders, and the degree to which markets move in line with
each other. Tiirkiye's growing interconnection with Asian financial markets as an emerging market
reflects the fact that these markets have drawn global investors with their dynamic structures and the
possibility of economic growth. Risk management, portfolio diversification, financial policy design,
and integration procedures all depend on understanding the co-movements among world stock
markets.

This study provides a significant and robust body of evidence related to the degree of
integration between the stock markets of Tiirkiye and Asia. Understanding the level of integration
between Tiirkiye and these Asian markets provides results that might be helpful for economic and
financial cooperation among countries. The increasing financial volume and growth potential of
Asian economies necessitate a more detailed analysis of financial integration in this region. However,
very few studies have examined Tiirkiye's long-term financial relations with Asian stock markets by
considering structural breaks and nonlinear processes. This study aimed to address this deficiency.
The main research question of the study is as follows: "Is there a long-term cointegration relationship
between Tiirkiye's stock market index and the stock markets of selected Asian countries by
considering structural breaks?" In seeking an answer to this question, the aim is to enable investors
to base their portfolio strategies on more solid foundations, policy makers to develop financial
stability tools by taking into account the level of international integration, and academics to
contribute to theoretical discussions on regional integration.

These results not only add to the current literature on international finance but also have
important implications for market participants, investors, and policymakers. In this context,
investors can make more informed diversification decisions by understanding the extent to which the
Turkish market operates independently of Asian markets. Portfolio managers can benefit from the
degree of market integration to manage their international portfolios more effectively. Policymakers
can develop economic strategies by considering Tiirkiye’s financial integration with Asian markets.
This study also provides a foundation for future research by offering a Fourier-based methodological
framework for academics and researchers. Serving as a point of departure for more detailed analyses
under varying periods and market conditions, this study contributes to the expansion of the literature
and represents a significant step toward a better understanding of international financial linkages.

This study investigates whether the Asian and Turkish stock markets are co-moving using
the Fourier cointegration technique. Unlike the classic cointegration method, the Fourier
cointegration approach is unique in that it considers structural breaks and nonlinear processes. This
approach offers a higher degree of accuracy, especially regarding the dynamic properties of market
integration elements. Although numerous studies have examined the co-movements of international
markets, research applying Fourier cointegration analysis to Turkish—Asian financial relations
remains limited. In this regard, the present study offers an original contribution to the existing
literature by revealing Tiirkiye’s increasing integration with Asian markets. These findings, in line
with international finance theories, contribute to the advancement of theoretical discussions and
support the development of more informed applied financial decisions.

The remainder of this study is structured as follows: Section 2 presents a review of the
relevant literature. Section 3 introduces the dataset and methodology, with particular emphasis on
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the technical advantages of the Fourier cointegration analysis. Section 4 reports and discusses the
empirical results. Finally, the conclusion summarizes the main results and offers policy
recommendations for future research.

Literature Review

Numerous studies have explored the interrelated movements of stock markets using
cointegration analyses. A particular study explored the stock markets of Finland, France, Germany,
Sweden, the United Kingdom, and the United States during the period of January 1980 to February
1997, and found that the quarterly data did not have a cointegration relationship, whereas the monthly
data suggested cointegration (Ahlgren & Antell, 2002). Harper et al. (2013) investigated the co-
movements between the Indian stock market and the stock markets of major trading partners, namely:
Hong Kong, Malaysia, Singapore, Switzerland, and the United States. The cointegration analysis
shows that these stock markets move together. Chien et al. (2015) applied the recursive cointegration
analysis for the period 06.01.1992—-16.01.2013 and established the evidence of cointegration between
Chinese and ASEAN-5 countries stock markets. Goniillii (2020) compared the largest capital markets
in Tiirkiye and the Asia-Pacific region using monthly data from the 2009-2019 period. The results
of the panel ARDL model reveal a long-term relationship between the markets of Tiirkiye, South
Korea, and New Zealand. Lee et al. (2024) studied the integration of Pakistan stock market with
developed country stock markets during 2015:01-2020:10. The results from the Johansen
cointegration test and Juselius approach indicate that the Pakistani stock market has not been
integrated with other equity markets. However, the results of the short-run analysis favor integration
with all markets except China. Aggarwal & Saradhi (2024) analyzed the integration between the
Indian and Asian stock markets over the period 1991-2021. From the estimated results, the authors
concluded that there is a low level of integration between the Indian and foreign stock markets.
Othman (2024) assessed financial integration between the Jordanian stock market and the BRIC
stock markets for the period 01.01.2014-31.08.2024. Johansen's analysis of cointegration revealed a
sustained relationship between the stock markets of Jordan and the BRIC nations. Verma (2024)
carried out the analysis using Johansen's cointegration approach to examine the long-run
relationships between the stock markets of Hong Kong, Indonesia, Malaysia, Korea, India, Japan,
China, Taiwan, Israel and South Korea. The results show that the stock markets are cointegrated.

Numerous studies have examined the interrelationships between stock returns in different
countries. Forbes & Rigobon (2002) looked at the stock markets of East Asia, Latin America, and
emerging markets and concluded that studies based on raw correlation coefficients suggested a
finding of contagion. High correlations were also found during periods of market stress, explaining
the persistent interdependence displayed among different stock markets. Dumas et al. (2003) studied
the determinants of international stock return correlations for the period 1970:01-1996:06. They
reported that the co-movements of stock markets were strongly related to the macroeconomic
fundamentals of the countries. Bekaert et al. (2009) scrutinized 23 developed stock markets using
weekly data from 1980 to 2015. According to their research, there was no evidence of an upward
trend in return correlations other than in European stock markets.

GARCH-type models have been applied to ascertain whether stock markets exhibit
correlations. Arouri et al. (2010) evaluated the co-movements of emerging stock markets in Latin
America using the Dynamic Conditional Correlation GARCH (DCC-GARCH) model. Evidence
shows that the co-movements of these stock markets change over time. Horvath and Poldauf (2012)
examined the co-movements of stock markets in Australia, Brazil, Canada, China, Germany, Hong
Kong, Japan, Russia, South Africa, the United Kingdom, and the United States at both the market
and sectoral levels. Using their BEKK-GARCH model results, they found strong relationships among
the U.S. stock market and those of Brazil, Canada, and Germany. Furthermore, sectoral indices
showed less correlation than market indices. Gjika and Horvath (2013) examined the time-varying
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co-movements of the Central European stock markets, which comprise the Czech Republic, Poland,
and Hungary, using the asymmetric dynamic conditional correlation multivariate GARCH approach.
Their study, spanning 2001-2011, found asymmetric conditional variances in Central European
stock markets. Luchtenberg and Vu (2015) investigated the effects of the 2008 Global Financial
Crisis with a multivariate GARCH model. They revealed that market alliances saw a significant rise
following the crisis. Simsek (2016) studied the relationship between Borsa Istanbul and the BRICS
stock markets from January 3, 2008, until January 21, 2015. The study found that Borsa Istanbul
showed interdependencies with the BRICS stock markets, with India and South Africa showing the
best relationships. The analysis using GARCH-type models shows that Borsa Istanbul displayed
significant correlations with these two markets.

Some studies have also applied wavelet analysis to investigate the co-movements of stock
markets. Abar (2020) investigated the co-movement between Tiirkiye and the stock indices of G20
countries for the period 10.01.2000-18.10.2019. The study, which used wavelet analysis, offered
findings across short-, medium-, and long-term horizons. The relationships between the countries
moved in the same direction across all time horizons. Sahabuddin et al. (2022) analyzed the
relationship between conventional and Islamic stock markets in different economies for the period
26.10.2007-07.06.2018. Applying multiscale wavelet analysis and time-frequency band approaches,
this study identified the presence of co-movements between the stock markets of developed and
emerging countries. However, these effects varied across time and frequency domains. Batondo &
Uwilingiye (2022) analyzed the co-movements of BRICS stock markets for the period 05.01.2000—
10.03.2021. The results of the wavelet analysis show that the integration between BRICS and U.S.
stock markets deepened in both the short and long terms. Moreover, although most shocks propagate
through economic interdependence, short-term contagion effects emerge during certain crisis
periods.

Research on established and emerging global stock markets has yielded evidence of the
existence of co-movements. Morana & Beltratti (2008) analyzed the co-movements of the equity
markets of the United States, United Kingdom, Germany, and Japan for the period from 1973 to
2004. The study established that these stock markets showed time-varying integration. Chuluun
(2015) revealed that countries with higher centrality in the global portfolio investment network
exhibit more significant co-movements in their stock markets. Coleman et al. (2018) analyzed the
co-movements of the Latin American stock markets with the U.S. stock market for the period
1993:04-2016:03. The results provide evidence of significant co-movements between the Latin
American and U.S. stock markets. Inaba (2020) studied the co-movements of stock markets in 37
developed and emerging countries for the period 1996-2015. This study concludes that integration
progressed faster for developed countries than for emerging ones. These interdependencies were
explained by factors such as the openness of international trade, the size of local stock markets, and
monetary authorities’ policies.

Stock market co-movement has been seen to be influenced by both financial and economic
factors. Using a VAR model, Morana (2008) found that the G7 countries' stock markets showed co-
movements from 1980:01 to 2005:02. The results of the study reveal that financial and economic
integration greatly affects the co-movement of stock markets. Didier et al. (2012) studied the
elements affecting the co-movement of stock market returns during the 2008 financial crisis.
Moreover, the authors evaluated the factors influencing the synchronizing of returns between the
United States and 83 national stock markets. The study found that the co-movements of stock market
returns over the crisis were significantly influenced by the financial links among the countries.
Examining the co-movements of 24 European stock markets from 2001:08 to 2016:07, Nitoi and
Pochea (2019) showed how strongly co-movements of European stock markets responded to
financial integration and economic cycles.
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Nonlinear methodologies have been implemented to analyze stock markets in numerous
research initiatives. Ferreira et al. (2017) examined the interdependencies between stock markets in
48 countries using linear, nonlinear, and multifractal techniques. Their results suggest that stock
markets exhibit signs of cointegration, with the most pronounced correlations observed in frontier
and emerging markets. Peng et al. (2018) conducted a quantile regression analysis in their
examination of the G7 countries and found that economic policy uncertainty leads to asymmetric
dependence between the G7 and BRIC stock markets during crisis periods. The authors ascribed this
phenomenon to the diverse reactions exhibited by market participants during turbulence.

Long-term relationships among international stock markets have been extensively studied in
the literature, and significant findings have been obtained regarding the existence of strong financial
integration, particularly among Asian markets. However, most existing studies rely on linear methods
and do not sufficiently account for the structural breaks and nonlinear dynamics commonly observed
in financial time series. Furthermore, studies examining the long-term relationships between the
stock markets of Tiirkiye and Asia using up-to-date datasets and advanced methods are quite limited.
In this context, this study aims to fill this gap in the literature from both methodological and empirical
perspectives by employing the Fourier cointegration approach and presenting Tirkiye’s integration
with the Asian financial system within a more comprehensive framework.

Data and Methodology

This study examines whether the stock markets of Tiirkiye and 12 Asian countries move
together from January 2014 to November 2024 using Fourier cointegration analysis. The data used
in this study were obtained from the Investing. com website. The Asian stock markets considered in
the study include the stock indices of Malaysia, Singapore, Hong Kong, Indonesia, Pakistan, South
Korea, India, Japan, Thailand, China, Taiwan and Vietnam. The rationale for this research lies in
Tiirkiye’s increasing financial engagement with Europe and Asian markets in the context of global
financial integration. In recent years, the growing share of Asian countries in Tiirkiye’s foreign trade
and investment relations has made it essential to explore the depth of these financial linkages with
this region. This study enables an analysis of Tiirkiye’s integration with countries that possess
varying economic structures and levels of financial development. In this regard, measuring Tiirkiye’s
level of integration with the Asian financial system—as an emerging market—holds strategic
importance for both international investment decisions and achieving regional financial stability. The
use of Fourier cointegration analysis allows for the consideration of structural breaks and nonlinear
trends, thereby enhancing the identification of long-term relationships between variables.

Table 1 presents the descriptive statistics of stock market returns for the countries included
in the analysis. In this study, return series were obtained by applying a logarithmic transformation.
The mean values of stock market returns are close to zero. Based on the standard deviation values,
the Turkish market exhibits the highest value, whereas the Japanese market shows the lowest. The
skewness and kurtosis values indicate that the series generally deviates from a normal distribution
and that the fat-tail structure characteristic of financial time series is present. All stock markets,
except for Hong Kong, have negative skewness values, indicating a left-skewed distribution.
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Table 1. Descriptive Statistics of Stock Market Returns
Stock Mean Stal}dérd Minimum Maximum Skewness Kurtosis
Markets Deviation
Tiirkiye 0,001 0,095 -0,328 0,224 -0,119 3,434
Malaysia -0,003 0,045 -0,160 0,111 -0,355 3,857
Singapore 0,001 0,048 -0,214 0,165 -0,475 5,743
Hong Kong -0,001 0,059 -0,159 0,241 0,246 4,707
Indonesia 0,002 0,054 -0,312 0,133 -1,374 10,863
Pakistan 0,003 0,074 -0,338 0,190 -0,697 5,727
South Korea -0,001 0,062 -0,208 0,166 -0,267 4,125
India 0,008 0,056 -0,302 0,140 -1,165 9,152
Japan 0,004 0,044 -0,121 0,144 -0,280 3,757
Thailand 0,001 0,054 -0,213 0,192 -0,113 5115
China 0,002 0,064 -0,270 0,177 -0,264 5,585
Taiwan 0,007 0,052 -0,163 0,184 -0,332 5,159
Vietnam 0,004 0,064 -0,325 0,166 -1,084 7,756

Time series analyses were applied to the logarithmic series. Graphical representations of the
logarithmic stock prices for the countries are shown in Figure 1. The analysis process in this study
began with an examination of the stationarity properties of the time series using the ADF and PP
tests, followed by the application of the Fourier KPSS test to account for the presence of structural
breaks. Subsequently, to determine the long-term relationships between the series, the Fourier
cointegration test, which can model structural breaks and nonlinear trends, was employed. This
method offers a more flexible structure compared to traditional cointegration tests and has the
advantage of being able to capture soft breaks, particularly in financial time series. Thus, the level of
financial integration between the Turkish and Asian markets was analyzed within a methodologically

robust and reliable framework.
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Figure 1. Logarithmic Stock Prices by Country
Fourier Stationary Test

This study employs Fourier analysis to analyze international stock market indices. Fourier
tests are distinguished from conventional tests by their approach to time-series data. Researchers
investigating the order of integration of variables favor these methods as robust analytical methods
because they account for structural fractures, nonlinearity, and finite sample issues.

The Dickey—Fuller and other conventional unit root tests are frequently employed in the
literature. However, these evaluations may not operate optimally when the data generation process
includes nonlinearity or structural fractures. In contrast, the Fourier test is distinguished by its
capacity to detect structural fractures and its appropriateness for small-sample properties (Gil-Alana
& Yaya, 2021). The Fourier test is distinguished from conventional tests by its unique approach to
time-series data. It is a more robust instrument for researchers seeking a nuanced comprehension of
the order of integration of variables, as it can simultaneously account for structural breaks,
nonlinearity, and finite sample characteristics (Hung et al., 2022).

Becker et al. (2006) proposed a novel stationarity test based on an unknown structural break.
According to this approach, the equations incorporating a Fourier function for constant-only and
constant-and-trend structures are presented as follows:

. (2mkt 2wkt
AYt=a+ylsln< T )+y2cos< T )+et (D

. (2mkt 2wkt
AYt=a+ﬁt+ylsln< T >+y2cos< T )+et 2

Equation (1) represents the model formulated with a constant, while Equation (2) accounts
for both constant and trend. In these equations, « is the constant term, ¢ is the deterministic trend, k
is the frequency, T indicates the number of observations, y; and y,are the coefficients of the Fourier
terms, and &, refers to the error term. The statistical significance of the Fourier coefficients is tested
using the F, (k) test statistic for Equation (1) and the Fr (k) test statistic for Equation (2). These test
statistics are compared with the critical values provided in Becker et al. (2006). The desired outcome
is the statistical significance of the Fourier terms, as their significance determines whether the test is
applicable. The test statistic calculated for the constant model (7, (k)) and the constant and trend
model (74(k)) is provided in Equation (3).

1 Xi 8¢

W), 1) = 37 ®)
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Fourier Cointegration Test

Cointegration approaches are essential tools for uncovering long-term relationships among
variables. A shortcoming of traditional cointegration tests is that they fail to account for structural
breaks in the long-term relationship between the time series. Tsong et al. (2016) proposed a novel
cointegration test that accounts for structural breaks in deterministic trends. In this approach, Fourier
functions can model both jumps and smooth structural changes. Therefore, it is regarded in the
literature as a preferred approach for time series in fields such as finance, energy, and exchange rates
(Avcr and Avci, 2023; Karaaslan, 2024). According to this approach, the cointegration regression
equation is as follows:

Ve =dp + x(f + 1, 4)
Ne =Ve T V1t
Ve =VYe-1 T Ut

Xe = X¢—1 T Uyt

Here, u; is and iid process with a mean of zero and a variance of ¢2. The deterministic
component in Equation (4), denoted as d;, is derived as shown in Equation (5).

m
de= ) 8t +f; 5)
i=0

In Equation (5), f; is the Fourier terms and is expressed as shown in Equation (6).

ft = ap sin <Zl;nt> + By cos (21;,”) (6)

In Equation (6), k denotes the number of frequencies, t represents the trend, and T refers to
the number of observations. The final equation, estimated using Dynamic Ordinary Least Squares
(DOLS), is presented below.

t
) +x:f + & (7)

According to this approach, the null hypothesis is formulated as the existence of
cointegration. Accordingly, the test statistic is derived as shown in Equation (8).

. (2kmt 2km
yt:8+aksm< T >+Ekcos(

T

CIf* = T™207 ay, ng (8)
t=1

@2 is a consistent estimator for the long-term variance of &, in Equation (7).

Findings and Discussion

In the study, traditional unit root tests, namely the ADF and PP analyses, were conducted
first. Table 2 presents the results of the ADF and PP unit root tests based on constant-only and
constant-and-trend equations. The test results indicate that, except for Indonesia and China (in the
constant-only equation), the null hypothesis of the presence of a unit root at the level could not be
rejected for the stock index series of the countries. Accordingly, when the first differences of the
series were taken, the null hypothesis was rejected at the 1% significance level for both unit root
tests. It was concluded that all series became stationary after taking their first differences.
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Table 2. Results of Unit Root Tests

Anil Logiin

. Constant Constant + Trend
Variables ADF PP ADF | PP
Level
Tiirkiye -1,817 (0,371) -1,804 (0,377) -1,713 (0,740) -1,708 (0,743)
Malaysia -2,120 (0,237) -2,057 (0,263) -2,632 (0,267) -2,697 (0,239)
Singapore -2,469 (0,126) -2,549 (0,106) -2,487 (0,334) -2,546 (0,306)
Hong Kong -1,862 (0,349) -1,730 (0,414) -2,392 (0,382) -2,279 (0,442)
Indonesia -2,863" (0,053) -2,989™ (0,039) -3,117 (0,107) -3,117 (0,107)
Pakistan -1,335(0,612) -1,513 (0,524) -1,387 (0,861) -1,657 (0,765)

South Korea

22,489 (0,120)

-2,509 (0,116)

2,436 (0,359)

2,461 (0,347)

India

-1,228 (0,661)

~1,228 (0,661)

2,993 (0,138)

-3,131 (0,104)

Japan -1,427 (0,567) -1,369 (0,595) -2,682 (0,246) -2,739 (0,223)
Thailand -2,755 (0,068) -2,864" (0,053) -2,813 (0,195) -2,813 (0,195)
China -3,450™ (0,011) -3,109™ (0,028) -3,422" (0,053) -3,094 (0,112)
Taiwan -0,504 (0,886) -0,533 (0,880) -2,267 (0,449) -2,425 (0,365)
Vietnam -1,299 (0,629) -1,374 (0,593) -2,189 (0,491) -2,439 (0,358)
First Difference
Tiirkiye -10,572"" (0,000) -10,606"" (0,000) | -10,563" (0,000) -10,7217(0,000)
Malaysia 11,102 (0,000) -11,194™ (0,000) | -11,126"" (0,000) -11,315™" (0,000)
Singapore -12,494™ (0,000) 12,493 (0,000) | -12,505" (0,000) -12,508"" (0,000)
Hong Kong -12,019™ (0,000) 12,235 (0,000) | -12,001"* (0,000) -12,264™" (0,000)
Indonesia -10,669™ (0,000) -10,695™" (0,000) | -10,627""" (0,000) -10,647"" (0,000)
Pakistan -10,886™" (0,000) -10,887"" (0,000) | -10,851""" (0,000) -10,851"" (0,000)
South Korea -12,074™ (0,000) -12,074™" (0,000) | -12,042"*" (0,000) -12,042™ (0,000)

India

-11,754" (0,000)

-11,777" (0,000)

-11,707"" (0,000)

-11,729"* (0,000)

Japan “11,095™ (0,000) | -11,1297 (0,000) | -11,052 (0,000) | -11,082"" (0,000)
Thailand 210,697 (0,000) | -10,693" (0,000) | -10,681°"" (0,000) | -10,678"" (0,000)
China 29,595 (0,000) | -9,529" (0,000) | -9,596"" (0,000) | _ -9,509"" (0,000)
Taiwan 212,074 (0,000) | -12,053° (0,000) | -12,062" (0,000) | -12,042" (0,000)
Vietnam 210,828 (0,000) | -10,822° (0,000) | -10,786™" (0,000) | -10,780"" (0,000)
Note: ™, "™, " denote significance at the 1%, 5%, and 10% levels, respectively. Values in parentheses represent

p-values. All series were logarithmically transformed. A indicates that the first differences of the series have

been taken.

The results of Becker et al. (2006) Fourier KPSS stationarity test are reported in Table 3. The
appropriate k value was selected based on the minimum SSR. The test statistic values given in Table
3 are compared with the critical values from Becker et al. (2006) for T=100. According to the results,
the null hypothesis, which states that the stock index series of Tiirkiye, Singapore, Hong Kong,
Indonesia, Pakistan, South Korea, Thailand, China, and Vietnam are stationary, could not be rejected
at the 10% significance level. The statistical significance of the Fourier terms was examined for these
stationary series. The F, (k) test statistic values for all series were greater than the critical values from
the tables of Becker, Enders, and Lee (2006) at the 1% significance level, leading to the rejection of
the null hypothesis. It was concluded that the Fourier term coefficients were statistically significant
at the 1% level. According to the results of the Fourier KPSS test for stationary and trend-adjusted
models, all variables have a unit root at the level. After establishing that the variables were not
stationary at the level for these countries, the ADF unit root test was applied to their first differences.
The results are presented in Table 2. These results indicate that all variables become stationary when
their first differences (I(1)) are considered.
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Table 3. Results of Fourier KPSS Test
Constant Constant + Trend

varbles l R@® | k| SR | w® | R® | k| ER | a®
Tiirkiye 165,224 1 3,179 0,051 | 132,594 1 3,161 0,043
Malaysia 31,677 3 2,324 0,908 62,978 3 0,589 0,099
Singapore 28,574™ 3 0,930 0,209" 33,432™ 3 0,879 0,143"
Hong Kong 86,276 1 1,613 0,217 105,412 1 1,142 0,038™"
Indonesia 30,466™ 2 1,162 0,299 21,850 3 1,001 0,065
Pakistan 101,891 1 4,131 0,042™" 42,370 1 4,131 0,041
South Korea 53,882 3 1,446 0,467" 73,629™" 3 1,164 0,115™
India 67,139 1 5,015 0,414 37,469 3 0,992 0,168"
Japan 75,571 1 2,123 0,331 30,313*" 3 0,795 0,161"
Thailand 29,546™ 1 1,298 0,064™" 32,088 1 1,253 0,044™
China 32,723"" 2 1,931 0,101™™ 35,609 2 1,866 0,048
Taiwan 121,769 1 4,299 0,321 108,983 3 0,876 0,135
Vietnam 88,528 1 4,275 0,184" 122,301 3 1,244 0,091

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

Table 4 shows the results of the Fourier Cointegration test by Tsong et al. (2016) between
the stock markets of Tiirkiye and other countries. The null hypothesis of cointegration cannot be
rejected, as the C l}” test statistic for the model with one independent variable (k=1) is less than the

5% critical value of 0,124. The analysis conducted using the Fourier method identified a long-run
cointegration relationship at the 5% significance level for Tiirkiye and all 12 Asian countries included
in the analysis. For this result to be legitimate, the trigonometric terms must be statistically
significant. Consequently, it was determined that at least one of the trigonometric terms was
statistically significant, as the calculated F test statistic exceeded the 5% critical value of 4,066. The
Fourier Cointegration test method demonstrated that the Turkish stock market moves in conjunction
with the Asian equity markets. The findings of the Fourier Cointegration analysis are in accordance
with prior research on emerging markets (e.g., Harper et al. 2013; Chien et al., 2015; Lee et al., 2024;
Aggarwal & Saradhi, 2024; Othman, 2024), thereby emphasizing the importance of regional
integration in globalized financial markets. For example, the increasing integration of emerging
markets generates new opportunities for investors in these markets and enables more effective risk
management.

The answer to the fundamental research question of this study, “Is there a long-term
cointegration relationship between Tiirkiye and Asian stock markets?” is positive, according to the
Fourier cointegration analysis. The long-term relationships between Tiirkiye and the 12 Asian
countries, considering structural breaks, are statistically significant. This finding shows that Tiirkiye
is developing deep financial ties with Europe and Asia.

Tiirkiye's robust incorporation into Asian equity markets underscores the significance of
portfolio diversification strategies for investors. The literature frequently underscores the impact of
financial integration on portfolio diversification, and this study offers a distinctive perspective in this
regard. In particular, Turkish investors are presented with alternative investment opportunities owing
to the dynamic nature and rapid development potential of Asian markets. This robust integration
relationship implies that investment opportunities for portfolio diversification may be restricted. The
response of markets in close proximity to one another to common disruptions is frequently consistent.
This suggests that investors must restructure their risk management strategies to consider global
market factors in addition to regional ones. This emphasizes the importance of strategic initiatives to
facilitate the internationalization of Tiirkiye's financial markets.
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Table 4. Results of Tsong et. al (2016) Fourier Cointegration Test
C l}n k F
Tiirkiye — Malaysia 0,044" 1 6,630
Tiirkiye — Singapore 0,049" 1 6,556"
Tiirkiye — Hong Kong 0,086 1 7,705
Tiirkiye — Indonesia 0,061" 1 5,512"
Tiirkiye — Pakistan 0,102" 1 7.273"
Tiirkiye — South Korea 0,087" 1 6,561"
Tiirkiye — India 0,055" 1 8,141
Tiirkiye — Japan 0,100 1 9,979"
Tiirkiye — Thailand 0,062" 1 4,859"
Tiirkiye — China 0,068" 1 7,140"
Tiirkiye — Taiwan 0,080" 1 7,078"
Tiirkiye — Vietnam 0,104 1 7,434"

Note: " denote significance at the 5% level. C [f" is the test statistic, k represents the optimal frequency value.
The F statistic corresponds to the 5% significance level critical value of 4,066 from the table.

Consequently, this investigation has been effective in elucidating the long-term structural
relationships among emerging markets due to the flexibility offered by Fourier cointegration
analysis. It also contributes to areas that have been overlooked by conventional models. In this
context, the findings of the study are at a level that can guide not only the academic literature but
also the restructuring of investment strategies and the design of regional financial cooperation.

Conclusion and Policy Recommendations

This study examined the co-movement of the Turkish and Asian equity markets through
Fourier cointegration analysis. Unlike traditional cointegration methods, the Fourier approach, which
accounts for structural breaks and nonlinear trends, allows for the identification of more robust and
reliable long-term relationships between variables. The findings indicate a long-run relationship
between the Turkish stock market and those of different Asian countries.

Through interactions among stock markets, regulatory authorities, and market players can
acquire a large amount of information. Investors developing plans for portfolio diversification would
find it relevant to understand the degree of correlation among different markets. Strong co-integration
relationships indicate that these markets move in tandem over the long term, limiting the potential
for risk reduction through geographic diversification. In other words, investors who invest
simultaneously in the Turkish and Asian markets are exposed to systematic risks arising from co-
directional price movements, particularly during periods of global financial volatility. In this context,
certain strategic implications emerge for international investors to consider. First, investors must
move away from portfolio approaches based solely on regional diversification and adopt
diversification strategies based on multiple asset classes (cross-asset diversification) instead. Second,
strong financial integration increases the risk of shock transmission across the markets. External
shocks, such as global interest rates, geopolitical developments, and financial crises, can spread
rapidly across integrated markets. Therefore, investors must consider both local and global
macroeconomic indicators when making portfolio decisions. Third, the findings highlight the
importance of hedging strategy. Since high cointegration increases synchronized movements in
markets, investors must protect their portfolios using derivative instruments (futures, options, etc.).
Such instruments play a critical role, particularly during periods of high volatility.

Additionally, digital platforms and regulatory measures could be developed to facilitate
Turkish investors’ access to Asian markets and expand portfolio diversification opportunities. Steps
could be taken regarding data sharing, supervisory coordination, and the implementation of common

Turkish Studies — Economics, Finance, Politics 21(3)



Investigation of Co-Movements of Tiirkiye and Asian Stock Markets... 5249

financial standards to make Turkey’s financial markets more compatible with Asia’s. From the
perspective of policymakers, Turkey’s increasing integration with Asian markets highlights the need
for the harmonization of financial regulations and strengthening of international cooperation. As the
strengthening of links between financial markets also brings systemic risks, it is crucial for regulatory
authorities to enhance transparency, data sharing, and crisis management. Given the strong
integration of Tirkiye into Asian equity markets, mechanisms should be developed that allow
Turkish investors to access those markets and, in this way, increase those opportunities. This can be
achieved by designing financial cooperation agreements between countries and encouraging the
international expansion of Turkish financial institutions in Asia. In addition, investments in
technology, such as digital platforms, can facilitate financial integration by making access to Asian
markets easier for both individual and institutional investors.

These results advance the knowledge of the dynamics underlying stock market co-
movements. Using the Fourier cointegration approach, this study examined co-movements. This
method embraces structural breaks and non-linear movements, thereby improving accuracy. It is
regarded as stronger, at least in cases where conventional wisdom would fall short. In this regard,
the study not only presents empirical findings but also contributes to the literature from a
methodological viewpoint. Furthermore, this study is one of the few that systematically evaluates
Turkey’s financial ties with Asian markets using the Fourier cointegration method. By
simultaneously assessing relationships with both developed and developing Asian countries, this
study highlights the multifaceted nature of regional integration.

Tiirkiye's interaction with Asian stock markets reflects the growing importance of global
financial integration and economic linkages. The results of this study act as a guiding reference in
many spheres, from investment decision-making to the development of macroeconomic policy, at a
time when Tiirkiye's integration into the Asian financial system is strengthening as an emerging
market.

Applying the Fourier cointegration method in the framework of Tiirkiye—Asia financial
relations provides both a methodological contribution and a modern empirical study to the existing
body of knowledge. Examining these links in more depth and under different market conditions and
periods, using alternative approaches, could help future studies benefit both the scholarly literature
and pragmatic uses. In this context, the temporal flexibility of the integration structure can be
examined using dynamic Fourier tests, volatility spillover analyses, or time-varying cointegration
methods in a panel data framework. Additionally, the dynamics of political, commercial, and
technological integration between Turkey and Asian markets can be incorporated into comprehensive
analyses.
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Giris

Hisse senedi piyasalarinin ortak hareketleri risk yonetimi ve yatirim teknikleriyle ilgilidir.
Ortak hareketler, genellikle farkli uluslararasi piyasalardaki hisse senedi getirilerinin korelasyonu ve
birlikte hareket etme egilimi olarak tanimlanmaktadir. Bu durum, kisa ve uzun vadeli analizlerde
yatirimeilarin portfdy cesitlendirme ve risk yonetimi kararlarini etkileyebilmektedir (Bekaert ve
Harvey, 1995; Darbar ve Deb, 1997). Arastirmalar, hisse senedi piyasalarinin ortak hareketlerinin
ozellikle 1990’larin ortalarindan bu yana arttigin1 gostermektedir (Arouri vd., 2010). Bu egilim,
bolgesel farkliliklar olmasina ragmen daha fazla finansal ve ekonomik entegrasyonla
agiklanmaktadir.

Uluslararas1 bir piyasadan kaynaklanan bir sok finansal sistemi etkileyebilir ve hatta
ekonomiyi riske atabilir (Matlhaku, 2024). Hisse senedi piyasalarinin entegrasyonu, tim
piyasalardaki hisse senetlerinin aym risk faktorlerine maruz kaldigi anlamina da gelmektedir
(Ahlgren ve Antell, 2002). Portfoy gesitlendirme ve entegrasyon, riski azaltmak i¢in ¢esitli finansal
varliklar veya piyasalar arasinda fon tahsisini iceren dnemli araglardir. Entegrasyon, hisse senedi
piyasalarinin birbirine baglanmasini, dnemli bilgilerin aligverisini ve piyasa soklariyla ilgili bilgilerin
paylasilmasini saglamasi agisindan 6nemlidir (Sher vd., 2024).

Hisse senedi fiyatlarmin farkli piyasalar ve sektorler arasinda birlikte hareket etmesi, risk
yonetimi ve portfoy analizi i¢in dnemli ¢ikarimlara sahip olabilmektedir (Raddant ve Kenett, 2020).
Teknolojik gelismeler nedeniyle finansal piyasalarin artan entegrasyonu kolaylastirmakta; bu
nedenle, diinya ¢apindaki hisse senedi piyasalar1 arasindaki karsilikli bagimliligin artmasina yol
acmistir (Kwon, 2018). Gelismekte olan piyasalarin uluslararasi yatirimeilar tarafindan tercih
edilmesi, bu piyasalar ile gelismis piyasalar arasindaki entegrasyonu daha da giiglendirmistir (Forbes
ve Rigobon, 2002).

Uluslararas1 yatirimcilar, portfoylerini ¢esitlendirme ve yatirim yapma firsatlar1 sunduklar
icin gelismekte olan piyasalara ilgi duymaktadir. Bolgesel ekonomik igbirlikleri ve Avrupa Birligi
gibi ayn1 bolgedeki ekonomiler arasindaki finansal etkilesim nedeniyle finansal piyasalar bolgesel
olarak entegre olabilirler. Bu baglamda, finansal piyasa baglantilarinin dogru belirlenmesi ve
bolgeler arasinda gelismis ve gelismekte olan piyasalar arasindaki dalgalanmalarm farkl
modellerinin daha iyi anlagilmasi, finansal kararlarda ve portfoy ¢esitlendirmesinde dnemlidir (Chen,
2018).

Hisse senedi piyasasi arasindaki baglantilar, hisse senedi getirilerinin uzun vadeli hareketini
etkileyen herhangi bir ortak faktdriin etkili olup olmadigini veya her bir hisse senedi getirisinin
yalnizca kendi dinamikleri tarafindan etkilenip etkilenmedigini belirlemek igin analiz edilebilir
(Mukherjee ve Bose, 2008). Hisse senedi piyasalari esbiitiinlesme analizleri ile uluslararasi finansal
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piyasalarin bagimlilig1r ortaya konmaktadir. Bu baglamda, zaman serisi verilerinde kullanilan
esbiitiinlesme analizleri uluslararasi finansal piyasalar arasindaki iligkilerin tanimlanmasinda dnem
arz etmektedir (Dimpfl, 2014). Bu calismada uluslararasi hisse senedi piyasalarinin ortak hareketleri
Fourier esbiitiinlesme yaklasimi ile incelenmistir.

Gelismis ve gelismekte olan piyasalarin ortak hareketleri ortaya koyan c¢alismalar, portfoy
cesitlendirme sorunlari ve finansal krizlerin varligt gibi durumlardan dolay1 giincelligini
korumaktadir (Arouri, Bellalah ve Nguyen, 2010). Uluslararast hisse senedi piyasalarinin
entegrasyonu, Ozellikle 1990’lardan itibaren énemli 6l¢lide artmistir. Bu durum finansal soklarin
sinir 6tesi nasil yayildigi, portfoy cesitlendirmesinin miimkiin olup olmadigi ve piyasalarin ne 6lgiide
birlikte hareket ettigi gibi kritik sorular1 giindeme getirmistir. Gelismekte olan bir piyasa olarak
Tiirkiye’nin Asya finans piyasalariyla artan baglantisi, bu piyasalarin dinamik yapilar1 ve ekonomik
biiyiime potansiyeli ile kiiresel yatinmeilar1 cezbettigini gostermektedir. Risk yonetimi, portfoy
cesitlendirmesi, finansal politika tasarimi1 ve entegrasyon siiregleri, diinya hisse senedi piyasalari
arasindaki es hareketlerin anlasilmasina baghdir.

Bu caligsma, Tiirkiye ile Asya borsalar1 arasindaki entegrasyon derecesine iligkin yeni ve
gliclii kanitlar saglamaktadir. Tiirkiye ile Asya piyasalar1 arasindaki entegrasyonun belirlenmesi,
iilkeler arasinda ekonomik ve finansal isbirligini destekleyecek bulgular sunacaktir. Asya
ekonomilerinin artan finansal hacmi ve biiyiime potansiyeli, bu bolgeyle olan finansal entegrasyonun
daha ayrintili analizini gerekli kilmaktadir. Ancak literatiirde Tiirkiyenin Asya hisse senedi
piyasalartyla uzun dénemli finansal iliskilerini yapisal kirilmalar1 ve dogrusal olmayan siirecleri
dikkate alarak inceleyen ¢ok az sayida calisma bulunmaktadir. Bu calisma, bu eksikligi gidermeyi
amagclamaktadir. Calismanin temel arastirma sorusu sudur: “Yapisal kirilmalar dikkate alindiginda,
Tiirkiye’nin borsa endeksi ile secilmis Asya iilkelerinin hisse senedi piyasalar1 arasinda uzun dénemli
bir esbiitiinlesme iligkisi var midir?” Bu soruya yanit ararken amag, yatirimcilarin portfoy
stratejilerini daha saglam temellere oturtmalari, politika yapicilarin uluslararas: entegrasyon diizeyini
dikkate alarak finansal istikrar araglarini gelistirmeleri ve akademisyenlerin bolgesel entegrasyon
konusundaki teorik tartismalara katki sunabilmelerine imkan tanimaktir.

Caligmanin bulgulari, uluslararasi finans literatiiriine katkida bulunmanin yani sira, piyasa
katilimcilari, yatirnmeilar ve politika yapicilar i¢in de dnemli ¢ikarimlar sunmaktadir. Bu baglamda,
yatinmcilar Tiirkiye piyasasinin Asya piyasalarindan ne olgiide bagimsiz isledigini anlayarak daha
bilingli ¢esitlendirme kararlar alabilirler. Portfoy yoneticileri ise uluslararasi portfoyleri daha etkin
yonetebilmek igin piyasa entegrasyonu diizeylerinden yararlanabilecektir. Politika yapicilar,
Tiirkiye’nin Asya piyasalariyla olan finansal entegrasyonunu dikkate alarak ekonomik stratejiler
gelistirebilecektir. Bu ¢alisma akademisyen ve arastirmacilara Fourier temelli metodolojilerle yeni
arastirmalara zemin hazirlayacaktir. Farkli donemler ve piyasa kosullar1 altinda daha ayrintili
analizler i¢in bir baslangic noktasi goérevi goéren bu g¢aligma, literatiiriin genislemesine katkida
bulunmakta ve uluslararasi finansal baglantilarin daha iyi anlagilmasina yonelik 6nemli bir adim
teskil etmektedir.

Bu calisma, Fourier esentegrasyon teknigini kullanarak Asya ve Tiirkiye borsalarinin birlikte
hareket edip etmedigini incelemektedir. Klasik esentegrasyon yonteminden farkli olarak, Fourier
esentegrasyon yaklasimi, yapisal kirilmalar1 ve dogrusal olmayan siirecleri dikkate almasi
bakimindan 6nemlidir. Bu yaklagim, &zellikle piyasa entegrasyon unsurlarinin dinamik 6zellikleri
acisindan daha yiiksek bir dogruluk derecesi sunmaktadir. Her ne kadar uluslararasi piyasalarin
birlikte hareket etmesine iligkin ¢cok sayida ¢alisma yapilmis olsa da, Fourier esbiitiinlesme analizinin
Tiirkiye - Asya finansal iligkilerine uygulanmasina dair ¢aligmalar olduk¢a sinirlidir. Bu yoniiyle
aragtirma, mevcut literatiire 6zgiin bir katki saglamakta ve Tiirkiye’nin Asya piyasalariyla artan
entegrasyonunu istatistiksel olarak ortaya koymaktadir. Elde edilen bulgular, uluslararas1 finans
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teorileri ile uyumlu olarak hem teorik tartismalarin derinlesmesine hem de uygulamali finans
kararlarinin gelistirilmesine olanak saglamaktadir.

Calismanin kalan boliimleri su sekilde yapilandirilmustir: ikinci boliimde ilgili literatiiriin bir
derlemesi sunulmaktadir. Uciincii boliimde veri seti ve yontem tamtilmakta olup, Fourier
esbiitiinlesme analizinin teknik avantajlarina vurgu yapilmigtir. Dérdiincti boliimde ampirik bulgular
sunulmus ve bu bulgular tartigilmigtir. Calismanin sonucunda ise bulgular 6zetlenerek, politika
oOnerileri sunulmaktadir.

Literatiir Arastirmasi

Yapilan ¢alismalarda esbiitiinlesme analizleri kullanilarak hisse senedi piyasalarinin ortak
hareketleri arastirilmistir. Finlandiya, Fransa, Almanya, Isvec, Ingiltere ve ABD hisse senedi
piyasalarinin Ocak 1980 ile Subat 1997 donemi igin incelendigi ¢alisma sonucunda, ii¢ aylik
verilerde herhangi bir esbiitiinlesme iligkisi bulunmazken, aylik verilerde ise esbiitiinlesmenin
oldugu gortilmiistiir (Ahlgren ve Antell, 2002). Harper vd. (2013) Hindistan hisse senedi piyasasi ile
Hong Kong, Malezya, Singapur, Isvigre ve ABD gibi baslica ticaret ortaklarmin hisse senedi
piyasalar1 arasindaki ortak hareketleri incelemistir. Esbiitiinlesme analizi sonucunda hisse senedi
piyasalariin ortak hareket ettigi goriilmiigtiir. Chien vd. (2015) 06.01.1992 — 16.01.2013 dénemi
icin kullandig1 6zyinelemeli esbiitiinlesme analizi sonucunda Cin ve ASEAN-5 hisse senedi
piyasalart arasinda esbiitiinlesmenin oldugunu ortaya koymustur. Goniilli (2020) 2009 — 2019
donemine ait aylik veriler ile Tiirkiye ile Asya-Pasifik bolgesinin en bilyiik sermaye piyasalarini
karsilastirmistir. Panel ARDL modeli sonucunda Tiirkiye ile Giiney Kore ve Yeni Zelanda piyasalari
arasinda uzun donemli iliski bulunmustur. Lee vd. (2024) Pakistan hisse senedi piyasasi ile gelismis
iilke hisse senedi piyasalariyla entegrasyonunu 2015:01 — 2020:10 donemi i¢in incelemislerdir.
Johansen ve Juselius egbiitiinlesme yaklagiminin sonuglar1 Pakistan hisse senedi piyasasinin diger
hisse senedi piyasalariyla entegre olmadigini gostermistir. Bununla birlikte, kisa vade sonuglari ise
Cin disinda Pakistan hisse senedi piyasasinin diger piyasalarla entegre oldugunu ortaya koymustur.
Aggarwal ve Saradhi (2024) Hindistan ile Asya hisse senedi piyasalari arasindaki entegrasyonun
varligimmi 1991 — 2021 donemi igin arastirmislardir. Analiz sonuglarinda Hindistan ve diger hisse
senedi piyasalari arasinda diisiik seviyede entegrasyonun oldugu gériilmiistiir. Othman (2024) Urdiin
ve BRIC hisse senedi piyasalari arasindaki finansal entegrasyonu 01.01.2014 — 31.08.2024 dénemi
icin incelemistir. Johansen esbiitiinlesme analizi sonucu Urdiin ve BRIC hisse senedi piyasalari
arasinda uzun vadeli iligkinin oldugunu gdstermistir. Verma (2024) Hong Kong, Endonezya,
Malezya, Kore, Hindistan, Japonya, Cin, Tayvan, Israil, Giiney Kore hisse senedi piyasalari
arasindaki uzun dénemli iligkiyi Johansen esbiitiinlesme analizini kullanarak incelemistir. Analizler
sonucunda hisse senedi piyasalar arasinda esbiitiinlesmenin oldugu goriilmiistiir.

Yapilan bazi caligmalarda iilkelerin hisse senedi getirilerinin korelasyonlarinin dikkate
alindig1 goriilmektedir. Forbes ve Rigobon (2002) Dogu Asya, Latin Amerika ve gelismekte olan
hisse senedi piyasalarini incelemis ve ¢alismanin sonucunda diizeltilmemis korelasyon katsayilarina
dayal testler “bulagma” kaniti oldugunu gdstermektedir. Ayrica, piyasanin stres donemlerinde de
yiiksek korelasyonlar elde edilmistir. Bu durum da hisse senedi piyasalari arasindaki karsilikli
bagimliligin devam ettigini acgiklamaktadir. Dumas vd. (2003) wuluslararasi hisse getirisi
korelasyonlarinin belirleyicilerini 1970:01 — 1996:06 donemi igin arastirmistir. Aragtirmacilar, hisse
senedi piyasalarinin ortak hareketleri, ilkelerin makroekonomik temelleri ile giiglii bir sekilde iliskili
oldugu sonucuna varmigtir. Bekaert vd. (2009) 23 gelismis hisse senedi piyasasini 1980 — 2015
donemi haftalik verileri kullanarak incelemislerdir. Calisma sonucunda Avrupa hisse senedi
piyasalar1 haricinde, getiri korelasyonlarindan yukar1 dogru bir egilim olmadig1 goriilmiistiir.

GARCH tiirii modeller ile hisse senedi piyasalarinin birlikte hareketinin olup olmadigi
incelenmistir. Arouri vd. (2010) Latin Amerika’daki gelismekte olan hisse senedi piyasalarinin ortak
hareketlerini ortaya koymak amaciyla Dinamik Kosullu Korelasyon GARCH (DCC-GARCH)
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modelini kullanmislardir. Calisma sonucunda hisse senedi piyasalarinin ortak hareketlerinin zaman
icerisinde degistigi goriilmiistiir. Horvath ve Poldauf (2012) Avustralya, Brezilya, Kanada, Cin,
Almanya, Hong Kong, Japonya, Rusya, Giliney Afrika, Birlesik Krallik ve ABD hisse senedi
piyasasinin ortak hareketleri hem piyasa hem de sektdrel diizeyde incelenmistir. BEKK-GARCH
modelinin kullanildigi ¢aligmada sonucunda ABD borsasinin Brezilya, Kanada ve Almanya ile giiglii
bir korelasyona sahip oldugu goriilmiistiir. Ayrica, sektdrel endekslerin piyasa endekslerinden daha
az korelasyona sahip oldugu sonucuna ulasilmistir. Gjika ve Horvath (2013) Cek Cumbhuriyeti,
Polonya, Macaristan gibi Orta Avrupa’daki hisse senedi piyasalarinin zamana bagli ortak
hareketlerini, asimetrik dinamik kosullu korelasyon ¢ok degiskenli GARCH yaklagimim kullanarak
incelemislerdir. 2001 — 2011 donemi igin gerceklestirdikleri analiz sonucunda Orta Avrupa hisse
senedi piyasalart kosullu varyanslarda asimetri gostermistir. Luchtenberg ve Vu (2015) cok
degiskenli GARCH modeliyle 2008 Kiiresel Finansal Krizi’nin etkilerini arastirmistir.
Aragtirmacilar, krizin ardindan piyasa ittifaklarinda dnemli bir artis oldugunu ortaya koymuslardir.
Simsek (2016) Borsa Istanbul ve BRICS hisse senedi piyasalar1 arasindaki iliskiyi 03.01.2008 —
21.01.2015 dénemi icin arastirmistir. Calisma sonucunda Borsa Istanbul’un BRICS hisse senedi
piyasalar1 ile iligkili oldugu goriilmiistir. GARCH tiirii modellerin kullanildig1 caligma analiz
sonuglar1 Borsa Istanbul’un en fazla Hindistan ve Giiney Afrika iliskili olduguna isaret etmektedir.

Baz1 calismalarda ise dalgacik analizi kullanilarak hisse senedi piyasalarinin ortak
hareketleri analiz edilmistir. Abar (2020) Tirkiye ile G20 {ilkeleri borsa endekslerinin ortak
hareketini 10.01.2000 — 18.10.2019 dénemi i¢in aragtirmistir. Dalgacik analizinin kullanildigi
calisma sonucunda kisa, orta ve uzun vadede bulgular elde edilmistir. Buna gore kisa, orta ve uzun
vadede iilkeler arasindaki iligkilerin aym1 yonlii oldugu tespit edilmistir. Sahabuddin vd. (2022)
26.10.2007 — 07.06.2018 dénemi igin farkli ekonomilerdeki geleneksel ve Islami hisse senedi
piyasalar1 arasindaki iliskiyi analiz etmistir. Cok 6l¢ekli dalgacik analizi ve zaman-frekans bandi
yaklagimlarinin kullanildigi bu galigmada, gelismis ve gelismekte olan iilkelerin hisse senedi
piyasalar1 arasinda ortak hareketlerin varligi tespit edilmis, ancak bu etkilerin zaman ve frekans
bazinda degistigi gbzlenmistir. Batondo ve Uwilingiye (2022) BRICS hisse senedi piyasalarmin
ortak hareketlerini 05.01.2000 — 10.03.2021 dénemi i¢in incelemislerdir. Dalgacik analizi sonucunda
BRICS ve ABD hisse senedi piyasalari entegrasyonu kisa ve uzun vadede derinlestigi goriilmiistiir.
Ayrica, soklarin biiyiikk boliimii ekonomik bagimlilik yoluyla yayilmasina ragmen bazi kriz
donemlerinde kisa vadeli bulagma etkileri ortaya ¢ikmistir.

Farkli gelismis ve gelismekte olan uluslararasi hisse senedi piyasalari igin yapilan
calismalarda ortak hareketin varligina dair bulgular elde edilmistir. Morana ve Beltratti (2008) 1973
— 2004 dénemi i¢in ABD, ingiltere, Almanya ve Japonya hisse senedi piyasalari arasindaki ortak
hareketlerin varlig1r arastirmistir. Calisma sonucunda hisse senedi piyasalarinin asamali bir
entegrasyona sahip oldugu goriilmiistiir. Chuluun (2015) kiiresel portfdy yatirim aginda merkezi olan
iilkelerin hisse senedi piyasalarinda daha belirgin ortak hareketi izledigi goriilmiistiir. Coleman vd.
(2018) Latin Amerika hisse senedi piyasalari ve ABD hisse senedi piyasalarini 1993:04 — 2016:03
donemi i¢in arastirmistir. Caligma sonucunda Latin Amerika hisse senedi piyasalar1 ve ABD hisse
senedi piyasasinin ortak hareket gdsterdigine dair bulgulara ulagilmistir. Inaba (2020) 1996 — 2015
donemi i¢in 37 gelismis ve gelismekte olan iilkenin hisse senedi piyasalarinin ortak hareketlerini
incelemistir. Calisma sonucunda gelismis lilkelerde gelismekte olan iilkelere gore biitiinlesme daha
hizli ilerledigi goriilmiistiir. Ulkeler arasindaki bu bagimliliklar, uluslararasi ticaretin agiklig1, yerel
borsanin biiyiikliigli ve para otoritelerinin politikalar ile agiklanmustir.

Hisse senedi piyasalarinin birlikte hareket etmesinde finansal ve ekonomik etkilerin oldugu
goriilmustiir. Morana (2008) G7 iilkeleri hisse senedi piyasalarinin ortak hareket edip etmedigini
VAR modeli kullanarak 1980:01 —2005:02 dénemi i¢in arastirmistir. Caligma sonuglari hisse senedi
piyasalarin ortak hareketlerin belirlenmesinde ekonomik ve finansal entegrasyonun etkisine dair
bulgular1 gostermistir. Didier vd. (2012) 2008 krizi sirasinda hisse senedi piyasalar1 getirilerindeki
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ortak hareketin belirleyicilerini arastirmislardir. Ayrica yazarlar, ABD ile 83 iilkenin borsa getirileri
arasindaki ortak hareketi yonlendiren faktorleri incelemislerdir. Calisma sonucunda kriz sirasinda
borsa getirilerindeki ortak hareketlerin 6nemli Olgiide {ilkeler arasindaki finansal baglantilar
tarafindan yonlendirdigi goriilmiistiir. 2001:08 ile 2016:07 arasindaki donemde 24 Avrupa hisse
senedi piyasasinin es hareketliligini inceleyen Nitoi ve Pochea (2019), Avrupa hisse senedi
piyasalarinin es hareketliliginin finansal entegrasyona ve ekonomik dongiilere ne kadar gii¢lii tepki
verdigini géstermistir.

Hisse senedi piyasalarinin dogrusal olmayan yaklasimlar kullanilarak analiz edildigi bazi
calismalarda s6z konusudur. Ferreira vd. (2017) hisse senedi piyasalar1 arasindaki iligkileri analiz
etmek i¢in dogrusal, dogrusal olmayan ve ¢oklu fraktal yaklasimlar kullanarak 48 iilkenin borsa
hareketlerini incelemislerdir. Calismada borsalar arasinda esbiitiinlesme oldugu goriilmiis ve en
giiclii iliskilerin gelismekte olan ve sinir piyasalari arasinda oldugu sonucu elde edilmistir. Peng vd.
(2018) G7 tlkelerini inceledikleri bir ¢aligmada bir kantil regresyon analizi gerceklestirmis ve
sonuglara gore ekonomik politika belirsizliginin, kriz donemlerinde G7 ve BRIC hisse senedi
piyasalar1 arasinda asimetrik bagimlilik yarattifin1 ortaya koymuslardir. Yazarlar, bu durumun,
piyasa katilmcilarinin kriz donemlerinde farkli davramislar sergilediginden kaynaklandigini
belirlemislerdir.

Uluslararasi hisse senedi piyasalar1 arasindaki uzun dénemli iligkiler literatiirde genis bir
sekilde incelenmis olup, 6zellikle Asya piyasalar1 arasinda giiclii finansal entegrasyonun varligina
dair 6nemli bulgular elde edilmistir. Bununla birlikte, mevcut caligmalarin biiyiikk ¢ogunlugu
dogrusal yontemlere dayanmakta ve finansal zaman serilerinde yaygin olarak goriilen yapisal
kirilmalar ile dogrusal olmayan dinamikleri yeterince dikkate almamaktadir. Ayrica, Tiirkiye ile
Asya hisse senedi piyasalari arasindaki uzun donemli iligkileri giincel veri seti ve gelismis
yontemlerle inceleyen calismalarin oldukc¢a sinirli oldugu goriilmektedir. Bu baglamda, calisma
Fourier esbiitiinlesme yaklagimini kullanarak hem metodolojik hem de ampirik agidan literatiirdeki
bu boslugu doldurmay: ve Tiirkiye nin Asya finansal sistemiyle olan entegrasyonunu daha kapsamli
bir ¢ercevede ortaya koymay1 amacglamaktadir.

Veri ve Metodoloji

Bu ¢alisma, Tiirkiye ile 12 Asya hisse senedi piyasalarinin birlikte hareketi edip etmedigini,
2014:01 — 2024:11 donemi kapsaminda Fourier esbiitiinlesme analizi ile incelemistir. Calismada
kullanilan veriler “investing.com” web sitesinden elde edilmistir. Bu kapsamda Asya hisse senedi
piyasalar1 olarak Malezya, Singapur, Hong Kong, Endonezya, Pakistan, Giiney Kore, Hindistan,
Japonya, Tayland, Cin, Tayvan ve Vietnam borsa endeksleri kullanilmigtir. Arastirmanin yapilma
gerekeesi, kiiresel finansal entegrasyon siirecinde Tiirkiye’nin yalnizca Avrupa ile degil, aym
zamanda Asya piyasalartyla da giderek artan bir iliski icerisinde olmasidir. Son yillarda Tiirkiye'nin
dis ticaretinde ve yatirim iligkilerinde Asya iilkelerinin payinin artmasi, bu cografyadaki finansal
baglarin derinligini ortaya koymay1 gerekli kilmaktadir. Calisma, farkli ekonomik yapiya ve finansal
diizeye sahip iilkelerle Tiirkiye arasindaki entegrasyonun analiz edilmesine olanak saglamaktadir.
Bu baglamda, Tiirkiye’nin yiikselen bir piyasa olarak Asya finansal sistemine olan entegrasyon
diizeyinin Ol¢iilmesi, hem uluslararasi yatirim kararlart agisindan hem de bolgesel finansal istikrarin
saglanmas1 bakimindan stratejik 6neme sahiptir. Fourier esbiitiinlesme analizinin kullanilmasi ise
yapisal kirilmalarin ve dogrusal olmayan egilimlerin dikkate alinmasini saglayarak, uzun dénemli
iligkilerin daha iyi bir sekilde tespitini saglayacaktir.

Tablo 1°de iilkelerin borsa getirilerine ait tanimlayici istatistiklere yer verilmistir. Calismada
logaritmik doniisiim uygulanarak getiri serileri elde edilmistir. Borsa getirileri ortalamalarinin sifira
yakin degerler oldugu goriilmektedir. Standart sapma degerlerine gore en yiiksek deger Tiirkiye
piyasast sahipken, en diisiik deger ise Japonya piyasasina aittir. Carpiklik ve basiklik degerleri,
serilerin ¢gogunlukla normal dagilimdan sapma gosterdigini ve finansal zaman serilerine 6zgii kalin
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kuyruk yapisinin mevcut oldugunu ortaya koymaktadir. Hong Kong disindaki tiim borsalarin
carpiklik degerleri negatif oldugu i¢in sola egik bir dagilima sahiptir.

Tablo 1. Borsa Getirilerinne Ait Tanimlayici Istatistikler

Borsalar Ortalama S;:;(Il::t Minimum Maksimum Carpikhik Basikik
Tiirkiye 0,001 0,095 -0,328 0,224 -0,119 3,434
Malezya -0,003 0,045 -0,160 0,111 -0,355 3,857
Singapur 0,001 0,048 -0,214 0,165 -0,475 5,743
Hong Kong -0,001 0,059 -0,159 0,241 0,246 4,707
Endonezya 0,002 0,054 -0,312 0,133 -1,374 10,863
Pakistan 0,003 0,074 -0,338 0,190 -0,697 5,727
Giiney Kore -0,001 0,062 -0,208 0,166 -0,267 4,125
Hindistan 0,008 0,056 -0,302 0,140 -1,165 9,152
Japonya 0,004 0,044 -0,121 0,144 -0,280 3,757
Tayland 0,001 0,054 -0,213 0,192 -0,113 5,115
Cin 0,002 0,064 -0,270 0,177 -0,264 5,585
Tayvan 0,007 0,052 -0,163 0,184 -0,332 5,159
Vietnam 0,004 0,064 -0,325 0,166 -1,084 7,756

Serilerin analizleri logaritmik serilere uygulanmstir. Ulkelerin

logaritmik hisse senedi

fiyatlarina ait grafiksel gosterimler Sekil 1°de verilmistir. Caligmada analiz siireci, dncelikle serilerin
duraganlik 6zelliklerinin ADF ve PP testleri ile incelenmesi ve yapisal kirilmalarin varligim dikkate
almak amaciyla Fourier KPSS testi ile uygulanmasi ile baslatilmistir. Ardindan, seriler arasindaki
uzun donemli iligkileri belirlemeke amaciyla, yapisal kirilmalar1 ve dogrusal olmayan egilimleri
modelleyebilen Fourier esbiitiinlesme testi kullanilmistir. Bu yontem, geleneksel esbiitiinlesme

testlerine kiyasla daha esnek bir yapi sunarak 6zellikle finansal zaman serilerindeki yumusak
kirilmalar1 yakalayabilme avantajina sahiptir. Bdylece calismada Tiirkiye ve Asya piyasalari
arasindaki finansal entegrasyon diizeyi, metodolojik olarak giiclii ve istatistiksel agidan giivenilir bir

gergevede analiz edilmistir.

turkiye
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thailand
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Sekil 1. Ulkelerin Logaritmik Hisse Senedi Fiyatlar:

Fourier Duraganhk Testi

Calismada uluslararast hisse senedi piyasast endeksleri Fourier yaklagimlariyla ele
almmugstir. Fourier testleri zaman serisi verilerini ele almas1 bakimindan onu geleneksel testlerden
farkli kilmaktadir. Yapisal kirilmalari, dogrusal olmamay1 ve sonlu 6rnek konularini dikkate almasi,
bu yaklasimlari degiskenlerin entegrasyon sirasina iligkin aragtirma yapan arastirmacilar i¢in 6nemli
bir analiz yontemi olarak tercih edilmektedir.

Dickey — Fuller testi gibi geleneksel birim kok testleri literatiirde yaygin olarak
kullanilmaktadir. Ancak bu gibi testlerde, veri {iretme siirecinde yapisal kirilmalar veya dogrusal
olmama durumu oldugunda iyi sonuglar gostermeyebilirler. Fourier testi, yapisal kirilmalar
yakalamadaki esnekliginin yami sira kiigiik 6rnek ozelliklerini saglamasi bakimindan da diger
testlerden farklidir (Gil-Alafia ve Yaya, 2021). Fourier testinin zaman serisi verileri ele alma
bakimindan onu geleneksel testlerden farkli kilmaktadir. Yapisal kirilmalari, dogrusal olmamay1 ve
sonlu 6rnek hususlarini eszamanli olarak hesaba katma yetenegi, onu degiskenlerin entegrasyon
sirasma iligkin incelikli bir anlayis arayan aragtirmacilar igin daha saglam bir ara¢ olarak
konumlandirir (Hung vd., 2022).

Becker vd. (2006) bilinmeyen yapisal kirilma bigimine gdre yeni bir duraganlik testi
Onermigtir. Bu yaklasima gore Fourier fonksiyonuyla olusturulan sirasiyla sabit terimli ile sabit ve
trendli yapidaki denklemler asagida verilmistir.

. (2mkt 2wkt
AYt=a+ylsln< T )+y2cos< T )+et (D

. (2mkt 2wkt
AYt=a+ﬁt+ylsln< T >+y2cos< T )+et 2

Denklem (1) sabit terimli yapida olusturulan denklem, denklem (2) ise sabit ve trendli yapiy1
dikkate alarak olusturulan denklemdir. Burada a sabit terimi, t deterministik trendi, k frekans
sayisini, T gozlem sayisini, y; ve ¥, ise Fourier terimleri katsayilar1 ve &, ise hata terimini ifade
etmektedir. Fourier terimleri katsayilarinin istatistiksel olarak anlamlilig1 denklem (1) igin I (IE) ve
denklem (2) i¢in Fy(k) test istatistikleri elde edilerek smanmaktadir. Elde edilen test istatistikleri
Becker vd. (2006) ¢alismasindaki tablo kritik degerleri ile karsilastirilmaktadir. Istenilen sonug
Fourier terimlerinin anlamli olmasidir. Bu terimlerin anlamli olmasi durumunda test
uygulanmaktadir. Sabit (t,(k)) ve sabit ve trendli model (7 (k)) i¢in hesaplanan test istatistigi
denklem (3)’deki gibidir.
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1 X1, S¢
7, (k), 7, (k) = T2 o7 3)

t

Fourier Esbiitiinlesme Testi

Esbiitiinlesme yaklasimlari, degiskenler arasindaki uzun vadeli iligkileri ortaya koyabilmek
adina kullanilan 6nemli bir aractir. Geleneksel esbiitiinlesme testlerinin eksikligi seriler arasindaki
uzun donemli iliskide meydana gelen yapisal kirilmalart gz ardi etmeleridir. Tsong vd. (2016)
deterministik trendlerdeki yapisal kirilmalar1 hesaba katan yeni bir esbiitiinlesme testi onermistir. Bu
yaklasimda Fourier fonksiyonlar1 hem ani hem de kademeli yapisal degisimleri modelleyebilir.
Bundan dolay1 literatiirde finans, enerji, doviz kuru gibi serilerde tercih edilen bir yaklasim olarak
gorlilmektedir (Avct ve Avcel, 2023; Karaaslan, 2024). Bu yaklasima gore esbiitiinlesme regresyon
denklemi asagidaki gibidir:

Ve =dp +x( + 1, 4)
Ne =Ve T V1t
Ve =Ye-1 T Ut

Xe = X¢—1 T Uyt

Burada u, sifir ortalama ve varyansi ¢ olan iid siirecindedir. Denklem (4)’teki deterministik
bileseni ifade eden d; (5)’teki gibi elde edilmektedir.

m
de= ) 8t +f; 5)
i=0

Denklem (5)’te yer alan f; Fourier terimlerini ifade etmekte ve (6)’daki gibi gosterilmektedir.

ft = ag sin (21;,7”) + By cos (21;,7“) (6)

Denklem (6)’da k, frekans sayisini; t, trendi; T ise gézlem sayisini ifade etmektedir. Dinamik
EKK (DOLS) ile tahmin edilen nihai denklem ise agagida verilmistir.

- (2knt 2kmt
yt=8+aksm( T )+ﬁkcos( T )+x{ﬁ+£t (7)

Bu yaklagima gore sifir hipotezi egbiitiinlesmenin oldugu seklinde kurulmaktadir. Buna gore
test istatistigi denklem (8)’deki gibi elde edilmektedir.

T

CIM = T~2072a, 253 @)
t=1

®? | denklem (7)’deki &, nin uzun dénem varyansi icin elde edilen tutarli bir tahmincisidir.

Bulgular ve Tartisma

Caligmada o6ncelikle geleneksel birim kok testleri ADF ve PP analizleri yapilmistir. Tablo
2’de sabit ve sabit ve trendli denklemlere gére ADF ve PP birim kok testlerine ait sonuglar
verilmigtir. Test sonuglart Endonezya ve Cin disinda (sadece sabitli denklemde) iilkelere ait borsa
endeksi serilerinin diizeyde birim kokiin oldugunu gosteren sifir hipotezi reddedilememistir. Buna
gore serilerin birinci farki alindiginda her iki birim kok testine gore sifir hipotezinin %1 6nem
diizeyinde reddedildigi goriilmiistiir. Tiim serilerin birinci farki alindiginda duragan hale geldikleri
sonucu elde edilmistir.
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Tablo 2. Birim Kok Testi Sonuclari
.. Sabit Sabit + Trend
Degiskenler ADF PP ADF | PP
Diizey
Tiirkiye -1,817 (0,371) -1,804 (0,377) -1,713 (0,740) -1,708 (0,743)
Malezya -2,120 (0,237) -2,057 (0,263) 2,632 (0,267) -2,697 (0,239)
Singapur -2,469 (0,126) -2,549 (0,106) -2,487 (0,334) -2,546 (0,306)
Hong Kong -1,862 (0,349) -1,730 (0,414) -2,392 (0,382) 2,279 (0,442)
Endonezya -2,863" (0,053) -2,989" (0,039) -3,117 (0,107) -3,117 (0,107)
Pakistan -1,335 (0,612) -1,513 (0,524) -1,387 (0,861) -1,657 (0,765)
Giiney Kore -2,489 (0,120) -2,509 (0,116) -2,436 (0,359) -2,461 (0,347)
Hindistan -1,228 (0,661) -1,228 (0,661) -2,993 (0,138) -3,131 (0,104)
Japonya -1,427 (0,567) -1,369 (0,595) -2,682 (0,246) -2,739 (0,223)
Tayland -2,755 (0,068) -2,864" (0,053) 2,813 (0,195) -2,813 (0,195)
Cin -3,450™ (0,011) 23,109 (0,028) | -3,4227(0,053) -3,094 (0,112)
Tayvan -0,504 (0,886) -0,533 (0,880) 2,267 (0,449) -2,425 (0,365)
Vietnam -1,299 (0,629) -1,374 (0,593) -2,189 (0,491) -2,439 (0,358)
Birinci Fark
Tiirkiye -10,572°°(0,000) | -10,606™ (0,000) | -10,563"*(0,000) | -10,7217(0,000)
Malezya -11,102°(0,000) | -11,194™ (0,000) | -11,126™ (0,000) | -11,315"" (0,000)
Singapur -12,4947 (0,000) | -12,493" (0,000) | -12,505" (0,000) | -12,508"" (0,000)
Hong Kong -12,0197 (0,000) | -12,235" (0,000) | -12,001" (0,000) | -12,264"* (0,000)
Endonezya -10,669° (0,000) | -10,695" (0,000) | -10,627" (0,000) | -10,647""" (0,000)
Pakistan -10,886™" (0,000) | -10,887"" (0,000) | -10,851" (0,000) | -10,851"" (0,000)
Giiney Kore -12,0747 (0,000) | -12,074™ (0,000) | -12,042" (0,000) | -12,042"" (0,000)
Hindistan 11,7547 (0,000) | -11,777" (0,000) | -11,707" (0,000) | -11,729" (0,000)
Japonya 11,0957 (0,000) | -11,129" (0,000) | -11,052" (0,000) | -11,082"" (0,000)
Tayland -10,697° (0,000) | -10,693" (0,000) | -10,681" (0,000) | -10,678"" (0,000)
Cin 9,595 (0,000) | 9,529 (0,000) | -9,596™" (0,000) -9,509™ (0,000)
Tayvan “12,0747(0,000) | -12,053" (0,000) | -12,062° (0,000) | -12,042" (0,000)
Vietnam -10,828" (0,000) | -10,822"* (0,000) | -10,786™ (0,000) | -10,780""" (0,000)

Not: ™" ™, " sirasiyla %1, %5 ve %10 6nem diizeyinde anlamlilig1 ifade etmektedir. Parantez i¢indekiler prob
degerleridir. Tiim serilerin logaritmik dontisiimleri yapilmistir. A, serilerin birinci farkinin alindigini gosterir.

Becker vd. (2006) Fourier KPSS duraganlik testi sonuglar1 Tablo 3’te verilmistir. Minimum
SSR degerine gore uygun k degeri secilmistir. Tablo 3’°te verilen test istatistik degerleri ile Becker,
Enders ve Lee (2006) T = 100’e gore tablo kritik degerleri karsilastirilmistir. Elde edilen sonuglara
gore Tirkiye, Singapur, Hong Kong, Endonezya, Pakistan, Giiney Kore, Tayland, Cin ve Vietnam
borsa endeksi serilerinin duragan oldugunu ifade eden sifir hipotezi en azindan %10 6nem diizeyinde
reddedilemedigi goriilmiistiir. Duragan olan bu seriler i¢in Fourier terimlerinin istatistiksel olarak
anlamliligina bakilir. Buna gore tiim seriler igin F, (k) test istatistik degerleri Becker, Enders ve Lee
(2006) tablo kritik degerlerinden daha biiylik oldugundan sifir hipotezi %1 Onem diizeyinde
reddedilmistir. Fourier terimleri katsayilarinin %1 6nem diizeyinde anlamli oldugu sonucuna
ulasilmistir. Sabit ve sabit ile trendli modellerin Fourier KPSS testi sonuglarma gore tiim
degiskenlerin diizeyde birim koke sahip oldugu tespit edilmistir. Bu iilkeler i¢in degiskenlerin
diizeyde duragan olmadigmin belirlenmesinin ardindan birinci farklarima ADF birim kok testi
uygulanmis ve sonuglar Tablo 2’de verilmistir. Bu sonuglar tim degiskenlerin birinci farklari
alindiginda (I(1)) duragan hale geldigini ortaya koymaktadir.
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Tablo 3. Fourier KPSS Testi Sonug¢lari

Sabit Sabit + Trend
pgblenler | p® | k| SR | w0 | R® | k| R | @®
Tiirkiye 165,224 1 3,179 | 0,051°"" | 132,594™" 1 3,161 | 0,043
Malezya 31,677 3 2,324 ] 0,908 62,978 3 0,589 | 0,099
Singapur 28,574 3 0,930 | 0,209" 33,432" 3 0,879 | 0,143"
Hong Kong 86,276 1 1,613 | 0,217 | 105,412™ 1 1,142 | 0,038
Endonezya 30,466 2 1,162 | 0,299 | 21,850 3 1,001 | 0,065
Pakistan 101,891 1 4,131 | 0,042 | 42,370™ 1 4,131 | 0,041
Giiney Kore 53,882 3 1,446 | 0,467 73,629 3 1,164 | 0,115
Hindistan 67,139"" 1 5015 0414 37,469 3 0,992 | 0,168"
Japonya 75,571"" 1 2,123 10,331 30,313" 3 0,795 | 0,161"
Tayland 29,546 1 1,298 | 0,064™" | 32,088™" 1 1,253 | 0,044™"
Cin 32,723" 2 1,931 |0,101" | 35,609 2 1,866 | 0,048
Tayvan 121,769 1 4,299 | 0,321 108,983 3 0,876 | 0,135™

Vietnam 88,528"" 1 4275 |0,184" 122,301 3 1,244 | 0,091™"
Not: ™, ™, " sirastyla %1, %5 ve %10 énem diizeyinde anlamhilig1 ifade etmektedir.

Tablo 4’te Tiirkiye ile diger {lilkelerin borsalar1 arasindaki Tsong vd. (2016) Fourier
Esbiitiinlesme testi sonuglar1 verilmistir. Hesaplanan C l}" test istatistigi bir bagimsiz degiskene sahip

model k=1 i¢in %5 6nem diizeyindeki 0.124 kritik degerden daha kiigiik oldugu i¢in egbiitiinlesmenin
oldugu anlamina gelen sifir hipotezi reddedilememektedir. Fourier yontemi ile yapilan analiz
sonucunda, Tirkiye ile analizde yer alan 12 Asya iilkesinin tamami i¢in %5 anlamlilik diizeyinde
uzun donemli esbiitiinlesme iligkisi tespit edilmistir. Bu sonucun kabul edilebilmesi igin
trigonometrik terimlerin istatistiksel olarak anlamli olmasi gerekir. Buna gore hesaplanan F test
istatistigi %5 Onem diizeyindeki tablo kritik degeri olan 4.066’dan daha biiyiikk oldugu igin
trigonometrik terimlerin en az birinin istatistiksel olarak anlamli oldugu sonucuna ulagilmstir.
Fourier Esbiitiinlesme testi yaklasimina gore Tiirkiye ile Asya hisse senedi piyasalarinin birlikte
hareket ettigi goriilmiistiir. Fourier esbiitiinlesme analizi ile ulasilan bu sonugclar, literatiirdeki
gelismekte olan tilkeler i¢in yapilan ¢aligmalarla (Harper vd., 2013; Chien vd., 2015; Lee vd., 2024;
Aggarwal ve Saradhi, 2024; Othman, 2024; Verma, 2024) uyumlu bir sekilde, kiiresellesen finansal
piyasalarda bdlgesel entegrasyonun &nemine dikkat g¢ekmektedir. Ozellikle, gelismekte olan
piyasalar arasindaki entegrasyonun artmasi, bu piyasalardaki yatirimeilar i¢in yeni firsatlar sunarken,
risklerin de daha etkili bir sekilde yonetilmesini miimkiin kilmaktadir.

Bu ¢aligmanin temel arastirma sorusu olan “Tiirkiye ile Asya hisse senedi piyasalar1 arasinda
uzun vadeli bir esbiitiinlesme iliskisi var midir?”” sorusuna Fourier esbiitiinlesme analizi ile verilen
yanit olumludur. Tiirkiye’nin on iki Asya iilkesiyle borsa getirileri arasinda yapisal kirilmalar
dikkate alan uzun dénemli iligkiler istatistiksel olarak anlamli bigimde ortaya konmustur. Bu bulgu,
Tiirkiye’nin yalnizca Avrupa ile degil, Asya ile de derin finansal baglar gelistirmekte oldugunu
gostermektedir.

Tiirkiye’nin Asya hisse senedi piyasalariyla entegrasyonunun giiglii olmasi, yatirimcilar
acisindan portfOy cesitlendirme stratejilerinin dnemini bir kez daha ortaya koymaktadir. Literatiirde,
finansal entegrasyonun portfoy ¢esitlendirme iizerindeki etkisi sik¢a vurgulanmis olup, bu ¢aligsma
bu baglamda 6zgiin bir katki saglamaktadir. Ozellikle Asya piyasalarmin dinamik yapist ve hizl
biiylime potansiyeli, Tiirk yatirimcilar i¢in alternatif yatirim alanlar1 sunmaktadir. Yatirim agisindan
degerlendirildiginde, bu giiclii entegrasyon iliskisi, portfoy cesitlendirmesi olanaklarmin simirl
olabilecegini gostermektedir. Ciinkii birlikte hareket eden piyasalar, ayn1 soklara benzer tepkiler
verme egilimindedir. Bu durum, yatirnmcilarin risk yonetimi stratejilerini yalnizca bolgesel degil,
kiiresel piyasa faktorlerini dikkate alacak sekilde yeniden yapilandirmalarimi gerektirir. Bu da,
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Tiirkiye'nin finansal piyasalarinin uluslararasilasmasina yonelik stratejik adimlarin gerekliligini de
ortaya koymaktadir.
Tablo 4. Tsong vd. (2016) Fourier Esbiitiinlesme Testi Sonuglari
(o l}" K F
Tiirkiye — Malezya 0,044" 1 6,630
Tiirkiye — Singapur 0,049" 1 6,556"
Tiirkiye — Hong Kong 0,086 1 7,705
Tiirkiye — Endonezya 0,061" 1 5,512"
Tiirkiye — Pakistan 0,102" 1 7,273"
Tiirkiye — Giiney Kore 0,087" 1 6,561"
Tiirkiye — Hindistan 0,055" 1 8,141"
Tiirkiye — Japonya 0,100 1 9,979
Tiirkiye — Tayland 0,062" 1 4,859"
Tiirkiye — Cin 0,068" 1 7,140°
Tiirkiye — Tayvan 0,080" 1 7,078"
Tiirkiye — Vietnam 0,104" 1 7,434"

Not: “ %5 6nem diizeyinde anlamlihg: ifade etmektedir. C If" | test istatistigini, k, optimal frekans degerini
gostermektedir. F istatistigi %5 6nem diizeyinde 4.066 tablo kritik degerini gostermektedir.

Sonug olarak bu c¢alisma, Fourier esbiitiinlesme analizinin sundugu esneklik sayesinde,
gelisen piyasalar arasindaki uzun donemli yapisal iligkileri ortaya koymakta basarili olmus ve
ozellikle geleneksel modellerin eksik biraktigi alanlara katki sunmustur. Bu baglamda c¢alismanin
bulgulari, yalmzca akademik literatiire degil, yatirim stratejilerinin yeniden yapilandirilmasina ve
bolgesel finansal is birliklerinin tasarlanmasina da yon verebilecek diizeydedir.

Sonuc ve Politika Onerileri

Bu c¢alismada, Fourier esbiitiinlesme analizi yoluyla Tirkiye ve Asya hisse senedi
piyasalarmin birlikte hareketliligi incelenmistir. Geleneksel esbiitiinlesme yontemlerinden farkli
olarak, yapisal kirilmalar1 ve dogrusal olmayan egilimleri dikkate alan Fourier yaklagimi, degiskenler
arasinda daha saglam ve gilivenilir uzun vadeli iliskilerin tespit edilmesini miimkiin kilmaktadir.
Bulgular, Tiirkiye hisse senedi piyasast ile gesitli Asya lilkelerinin hisse senedi piyasalari arasinda
uzun vadeli bir iligki oldugunu gostermektedir.

Hisse senedi piyasalarinin ortak hareketleri, piyasa katilimcilar1 ve politikacilar agisindan
onemli bilgiler saglayabilir. Yatirimcilar i¢in piyasalar arasindaki korelasyon seviyelerinin
anlasilmasi, portfdy cesitlendirme stratejileri olusturmak acisindan 6neme sahiptir. Giiglii
esbiitiinlesme iliskileri, bu piyasalarin uzun vadede birbiriyle paralel hareket ettigini gdsterir ve bu
da cografi gesitlendirme yoluyla risk azaltma potansiyelini sinirlamaktadir. Bagka bir deyisle, hem
Tiirkiye hem de Asya piyasalarina ayni anda yatirim yapan yatirimcilar, 6zellikle kiiresel finansal
dalgalanma donemlerinde, fiyatlarin ayni yonde hareket etmesinden kaynaklanan sistematik risklere
maruz kalabilirler. Bu baglamda, uluslararasi yatirnmcilarin dikkate almasi gereken bazi stratejik
cikarimlar ortaya ¢ikmaktadir. ilk olarak, yatirimcilar yalnizca bolgesel cesitlendirmeye dayali
portfoy yaklasimlarindan uzaklagmali ve bunun yerine birden fazla varlik sinifina dayal
cesitlendirme stratejileri (varlik siniflar1 arasi gesitlendirme) benimsemelidir. ikinci olarak, giiclii
finansal entegrasyon, soklarin piyasalar arasinda yayilma riskini artirmaktadir. Kiiresel faiz oranlari,
jeopolitik gelismeler ve finansal krizler gibi dis soklar, entegre piyasalar arasinda hizla yayilabilir.
Bu nedenle, yatirimcilar portfoy kararlarini alirken hem yerel hem de kiiresel makroekonomik
gostergeleri dikkate almalidir. Ucgiinciisii, bulgular riskten korunma stratejisinin 6nemini
vurgulamaktadir. Yiksek egbiitiinlesme, piyasalardaki senkronize hareketleri artirdigindan,
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yatinnmcilar portfdylerini tiirev araglar (vadeli islem sozlesmeleri, opsiyonlar vb.) kullanarak
korumalidir. Bu tiir araglar, 6zellikle yiiksek oynaklik donemlerinde kritik bir rol oynamaktadir.

Buna ek olarak, Tiirk yatirimcilarin Asya piyasalarina erisimini kolaylastirmak ve portfoy
cesitlendirme firsatlari1 genisletmek amaciyla dijital platformlar ve diizenleyici Onlemler
gelistirilebilir. Tiirkiye’nin finansal piyasalarimi Asya ile daha uyumlu hale getirmek icin veri
paylagimi, denetim koordinasyonu ve ortak finansal standartlarin uygulanmasi konusunda adimlar
atilabilir. Politika yapicilarin bakis acistyla, Tiirkiye’nin Asya piyasalariyla artan entegrasyonu,
finansal diizenlemelerin uyumlagtirilmast ve uluslararasi igbirliginin gii¢lendirilmesi ihtiyacin
ortaya koymaktadir. Finansal piyasalar arasindaki baglarin giiclenmesi sistemik riskleri de
beraberinde getirdiginden, diizenleyici otoritelerin seffafligi, veri paylasimini ve kriz yonetimini
gelistirmesi hayati 6nem tasimaktadir. Tiirkiye’nin Asya hisse senedi piyasalariyla olan giicli
entegrasyonu goz oniine alindiginda, Tiirk yatirimcilarin bu piyasalara erisimini saglayacak ve bu
yolla firsatlar1 artiracak mekanizmalar gelistirilmelidir. Bu, iilkeler arasinda finansal igbirligi
anlagmalar1 tasarlanarak ve Tiirk finans kurumlarinin Asya’da uluslararasi genislemesinin tesvik
edilmesiyle saglanabilir. Ayrica, dijital platformlar gibi teknolojiye yapilan yatirimlar, hem bireysel
hem de kurumsal yatirimcilar igin Asya piyasalarina erigsimi kolaylastirarak finansal entegrasyonu
kolaylastirabilir.

Bu sonuglar, hisse senedi piyasalarindaki ortak hareketlerin altinda yatan dinamiklere iliskin
bilgileri zenginlestirmektedir. Bu calisma, Fourier esentegrasyon yaklagimini kullanarak ortak
hareketleri incelemistir. Bu yontem, yapisal kirilmalar1 ve dogrusal olmayan hareketleri dikkate
alarak dogrulugu artirmaktadir. En azindan geleneksel yaklasimlarin yetersiz kaldigi durumlarda, bu
yontem daha giiclii kabul edilmektedir. Bu baglamda, ¢alisma sadece ampirik bulgular sunmakla
kalmayip, metodolojik acidan da literatiire katki saglamaktadir. Ayrica, bu calisma, Fourier
koentegrasyon yontemini kullanarak Tiirkiye’nin Asya piyasalariyla olan finansal baglarini
sistematik olarak degerlendiren az sayidaki ¢aligmadan biridir. Hem geligsmis hem de gelismekte olan
Asya iilkeleriyle olan iligkileri eszamanli olarak degerlendiren bu ¢alisma, bolgesel entegrasyonun
cok yonlii dogasini ortaya koymaktadir.

Tiirkiye’nin Asya borsalariyla olan etkilesimi, kiiresel finansal entegrasyonun ve ekonomik
baglarin artan onemini yansitmaktadir. Bu ¢aligmanin sonuglari, Tiirkiye’nin gelismekte olan bir
piyasa olarak Asya finans sistemine entegrasyonunun giiglendigi bir dénemde, yatirim kararlarindan
makroekonomik politikanin gelistirilmesine kadar pek ¢ok alanda yol gosterici bir referans islevi
gormektedir.

Tiurkiye—Asya finansal iligkileri c¢ergevesinde Fourier esbiitiinlesme yOnteminin
uygulanmasi, mevcut bilgi birikimine hem metodolojik bir katki hem de modern bir ampirik calisma
sunmaktadir. Bu baglantilar1 alternatif yaklasimlar kullanilarak farkli piyasa kosullar1 ve donemler
altinda daha derinlemesine incelemek, gelecekteki ¢aligmalarin hem akademik literatiire hem de
pratik uygulamalara fayda saglamasina yardimeci olabilir. Bu baglamda, entegrasyon yapisinin
zamansal esnekligi, panel veri ¢ercevesinde dinamik Fourier testleri, oynaklik yayilma analizleri
veya zamana bagl esbiitiinlesme yontemleri kullanilarak incelenebilir. Ayrica, Tiirkiye ile Asya
pazarlar1 arasindaki siyasi, ticari ve teknolojik entegrasyonun dinamikleri de kapsamli analizlere
dahil edilebilir.
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ETIK BEYANLAR
Arastirma ve Yayin Etigi
Yazar(lar), bu makalenin 6zgiin bir ¢alisma oldugunu ve bilimsel aragtirma ve yayin etigi
ilkelerine uygun olarak hazirlandigimi beyan eder. Makale daha &nce herhangi bir yerde
yayimlanmamis olup bagka bir dergide degerlendirme siirecinde degildir.
Caligmada kullanilan tiim kaynaklar akademik kurallara uygun bigimde atiflanmistir.
Yazar(lar), caligmanin intihal, veri uydurma, veri tahrifi veya manipiilasyon igermedigini;
arastirma bulgularinin bilimsel diirtistliik ilkelerine uygun sekilde sunuldugunu beyan eder.
Yazar Katkisi
Tim yazarlar ¢alismanin tasarlanmasi, yiirlitiilmesi, analizi ve makalenin hazirlanmasina
onemli Olclide katki saglamistir. Tiim yazarlar makalenin son halini okuyup onaylamis ve
yayimlanmasini kabul etmistir.
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Cikar Catismasi
Yazar(lar), bu makalenin yayimlanmasina iligkin herhangi bir ¢ikar ¢atismasi bulunmadigini
beyan eder.

Finansal Destek
Bu aragtirma herhangi bir kamu kurumu, ticari kurulus veya kar amaci giitmeyen kurulus
tarafindan finansal olarak desteklenmemistir.

Yapay Zeka Kullanim Beyam
Makalenin hazirlanmasi siirecinde yapay zeka araglarindan yalnizca dil diizenleme, ceviri
destegi ve anlatim iyilestirmesi amaciyla simirhi 6lgiide yararlanilmis olabilir. Yapay zeka
araglar tarafindan yapilan ceviri ve dil diizenlemeleri yazar(lar) tarafindan dikkatle kontrol
edilmistir. Yapay zekad araclari calismanin bilimsel igeriginin, arastirma tasariminin,
analizlerinin veya akademik sonuglarinin olusturulmasinda kullanilmamigtir. Makalenin
igerigine iligkin tiim akademik sorumluluk yazar(lar)a aittir.

Telif Haklar1 ve izinler
Yazar(lar), telif hakki gerektiren materyaller kullanilmigsa gerekli izinlerin alindigim ve
caligmanin herhangi bir fikri miilkiyet hakkini ihlal etmedigini beyan eder.

Yazar Onayi

Tiim yazarlar makalenin son halini okuduklarini, onayladiklarini ve yayimlanmasini kabul
ettiklerini beyan eder.
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