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Abstract: Participation indices, which are estimated to have lower volatility and risk compared to traditional
indices, are frequently preferred by investors. Nevertheless, examining whether participation indices display
long-memory properties is of great importance for investment decision-making. In this context, the present
study aims to investigate the long-memory characteristics of participation indices traded on Borsa Istanbul.
Accordingly, the analysis is conducted using return series derived from daily closing prices of the BIST
Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation All, and BIST Participation
Sustainability indices over the period from 17 November 2021 to 11 September 2025. Within the scope of the
analysis, the stationarity properties of the return series are first examined to determine whether they contain a
unit root. Classical unit root tests, namely the Augmented Dickey—Fuller (ADF) and Phillips—Perron (PP) tests,
as well as the Carrion-i-Silvestre unit root test with structural breaks, are employed. The results of all unit root
tests indicate that all series are stationary in levels and do not contain a unit root. Following the unit root
analysis, the GPH, MLP, Lo R/S, and GSP methods, which are widely used in the literature to detect long-
memory behaviour, are applied. The findings obtained from all methods consistently reveal that the return
series of participation indices traded on Borsa Istanbul do not exhibit long-memory properties and that shocks
to these markets dissipate rapidly. The obtained results indicate that it is unlikely for investors in participation
indices to achieve abnormal returns by using past prices of the index, and that the weak form of the Efficient
Market Hypothesis holds for the examined index and period.
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Oz: Geleneksel endekslere gore daha diisiik volatiliteye ve riske sahip oldugu tahmin edilen katilim endeksleri
yatirimcilar tarafindan siklikla tercih edilmektedir. Bununla birlikte yatirim siirecinde karar vermek igin katilim
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endekslerinin uzun hafizali olup olmadiginin arastirilmasi biiylik 6nem arz etmektedir. Bu baglamda ¢aligmada
Borsa Istanbul’da islem goren katilim endekslerinin uzun hafiza dzelliginin arastirilmasi amaglanmaktadir. Bu
cercevede BIST Katilim 30, BIST Katilim 50, BIST Katilim 100, BIST Katilm Tiim ve BIST Katilim
Strdiiriilebilirlik endekslerine iliskin 17.11.2021-11.09.2025 donemine ait giinliikk kapanis fiyatlar
kullanilarak elde edilen getiri verileri iizerinden analiz gerceklestirilmistir. Analiz kapsaminda dncelikle getiri
serilerinin birim kok icerip icermedigi incelenmistir. Klasik birim kok testlerinden ADF ve PP, yapisal kirilmal
birim kok testlerinden ise Carrion-i Silvestre birim kok testleri kullanilmistir. Biitiin birim kok test sonuglari
tiim serilerin diizey degerinde duragan oldugunu ve birim kok icermedigini gdstermektedir. Birim kok
testlerinden sonra uzun hafizanin tespit edilebilmesi i¢in literatiirde siklikla kullanilan GPH, MLP, Lo R/S ve
GSP yéntemleri uygulanmistir. Biitiin yontemler sonucunda elde edilen bulgular Borsa Istanbul’da islem géren
katilim endeks getiri serilerinin uzun hafizaya sahip olmadigini ve bu piyasaya gelen soklarin hizli bir sekilde
kayboldugunu ortaya koymaktadir. Elde edilen sonuglar katilim endekslerine yatirim yapan yatirimeilarin,
endeksin gecmis fiyatlarimi kullanarak gelecekte anormal getiri elde etmesinin ¢ok miimkiin olmadigini ve
incelenen endeks ve donem i¢in etkin piyasa hipotezinin zayif formda gecerli oldugunu gostermektedir.

Anahtar Kelimeler: Finans, Uzun Hafiza, Etkin Piyasalar Hipotezi, Katilim Endeksi, Borsa Istanbul
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Structured Abstract:

The functioning of financial markets, and particularly the behavioural dynamics of stock markets, has
long occupied a central position in the research agenda of various disciplines, including economics, finance,
statistics, and mathematics. Efforts to understand the complex and continuously evolving nature of these
markets largely rely on a comprehensive analysis of the statistical properties of financial time series. In this
context, the phenomenon of long memory observed in stock market indices, particularly participation (Islamic)
indices constructed in accordance with Islamic finance principles, has become an important area of research
with significant implications for market efficiency, the sustainability of investment strategies, and risk
management. Long memory, also referred to as persistence or long-range dependence, provides valuable
insights into the extent to which financial asset prices and returns reflect past information and how long the
effects of such information persist, thereby contributing to a better understanding of the underlying mechanisms
shaping market behaviour.

Time series exhibiting long memory differ from conventional short-memory stationary processes in
that their responses to external shocks decay slowly and gradually over time. This characteristic has important
implications for testing the Efficient Market Hypothesis (EMH), as well as for risk measurement and portfolio
optimization. In this respect, long memory refers to the existence of persistent and statistically significant
effects of past observations on future values, particularly reflecting strong dependence structures in financial
returns and volatility that cannot be adequately captured by conventional short-term models.

In recent years, participation (Islamic) indices, one of the principal instruments of Islamic finance,
have gained increasing importance as investment vehicles for both individual investors and institutional
portfolio managers. Unlike conventional stock market indices, these indices are constructed based on sectoral
and financial screening criteria that comply with Islamic principles. Owing to restrictions such as the
prohibition of interest, limitations on leverage, and ethical screening mechanisms, participation indices may
exhibit different risk, return, and pricing dynamics compared with conventional indices. Moreover, the
application of Sharia-compliance criteria narrows the investment universe, which may influence the speed at
which information is incorporated into prices and alter the price discovery process.

Furthermore, excluding specific sectors from the investment universe and including firms with
relatively lower leverage ratios may result in different persistence patterns of shocks and volatility dynamics
in participation indices. Investor preferences for participation indices are also shaped not only by risk and return
considerations but also by religious and ethical values. For these reasons, participation indices provide a
valuable setting for examining both the validity of the weak-form Efficient Market Hypothesis and the
existence of long memory (Jawadi et al., 2014; Charles et al., 2017; Hammoudeh et al., 2014).

Against this background, the present study aims to investigate the long-memory characteristics of
participation indices traded on Borsa Istanbul. The analysis employs the daily closing prices of the BIST
Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation All, and BIST Participation
Sustainability indices over the period from November 17, 2021, to September 11, 2025, from which daily
return series are calculated. The sample period was selected because participation indices have been calculated
based on closing prices since October 1, 2021. Long-memory analyses were conducted using the EViews and
Stata statistical software packages.

The existing literature employs both parametric and semiparametric approaches to test for long
memory. Parametric methods require the complete autocovariance structure to be correctly specified and are
therefore more sensitive to model misspecification. In contrast, semiparametric methods focus solely on
estimating the long-memory parameter (d), thereby reducing the potential bias arising from model specification
errors (Banerjee & Urga, 2005, p. 18). Accordingly, this study employs four widely used semiparametric
techniques: the Geweke—Porter-Hudak (GPH) estimator, the Modified Log-Periodogram (MLP) estimator, the
Lo Modified Rescaled Range (Lo R/S) test, and the Gaussian Semiparametric (GSP) estimator.

The empirical findings obtained from all estimation methods consistently indicate the absence of long-
memory behaviour in the return series of the participation indices traded on Borsa Istanbul. These findings are
consistent with those reported by Alam et al. (2016), Sakarya et al. (2018), Ozkan and Cakar (2020), and
Ozdemir et al. (2021).
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The absence of long memory in participation indices suggests that investors cannot predict future price
movements based on historical price information. In other words, the correlations observed in participation
index prices do not persist over long horizons, and shocks affecting these markets dissipate relatively quickly.
This finding supports the Efficient Market Hypothesis, which argues that future asset prices cannot be
systematically predicted using past price movements. Accordingly, the results indicate that the weak-form
Efficient Market Hypothesis holds for the BIST Participation 50, BIST Participation 100, BIST Participation
All, and BIST Participation Sustainability indices traded on Borsa Istanbul over the sample period.

This study makes a significant contribution to the limited body of literature on Tiirkiye by examining
the long-memory properties of participation indices traded on Borsa Istanbul. By analysing multiple
participation indices within a unified analytical framework and employing an up-to-date dataset, the study
provides a more comprehensive assessment of the pricing dynamics of participation indices. The findings offer
empirical evidence regarding the weak-form market efficiency of these indices and provide important insights
into the persistence of shocks, the underlying risk structure, and the potential for investors to earn abnormal
returns. In this respect, the study contributes to the existing literature both methodologically and empirically,
while also offering practical implications for market participants investing in participation indices as well as
for policymakers.

Keywords: Finance, Long Memory, Efficient Market Hypothesis, Participation Index, Borsa Istanbul
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Résumé Structuré:

Le fonctionnement des marchés financiers, et en particulier la dynamique comportementale des
marchés boursiers, occupe depuis longtemps une place centrale dans les axes de recherche de diverses
disciplines, notamment 1’économie, la finance, les statistiques et les mathématiques. Les efforts visant a
comprendre la nature complexe et en constante évolution de ces marchés reposent en grande partie sur une
analyse approfondie des propriétés statistiques des séries chronologiques financiéres. Dans ce contexte, le
phénomeéne de mémoire longue observé dans les indices boursiers, en particulier les indices de participation
(islamiques) construits conformément aux principes de la finance islamique, est devenu un domaine de
recherche important ayant des implications significatives pour 1’efficacité des marchés, la viabilité des
stratégies d’investissement et la gestion des risques. La mémoire longue, également appelée persistance ou
dépendance a long terme, fournit des informations préciecuses sur la mesure dans laquelle les prix et les
rendements des actifs financiers reflétent les informations passées et sur la durée de persistance des effets de
ces informations, contribuant ainsi a une meilleure compréhension des mécanismes sous-jacents qui fagonnent
le comportement des marchés.

Les séries chronologiques présentant une mémoire longue se distinguent des processus stationnaires
classiques a mémoire courte en ce que leurs réponses aux chocs externes s’atténuent lentement et
progressivement au fil du temps. Cette caractéristique a des implications importantes pour la vérification de
I’hypothése de I’efficience des marchés (EMH), ainsi que pour la mesure du risque et I’optimisation des
portefeuilles. A cet égard, la mémoire longue fait référence & I’existence d’effets persistants et statistiquement
significatifs des observations passées sur les valeurs futures, reflétant notamment de fortes structures de
dépendance dans les rendements financiers et la volatilité qui ne peuvent étre correctement appréhendées par
les modeles conventionnels a court terme.

Ces derniéres années, les indices de participation (islamiques), qui constituent 1’'un des principaux
instruments de la finance islamique, ont pris une importance croissante en tant que véhicules d’investissement
tant pour les investisseurs particuliers que pour les gestionnaires de portefeuille institutionnels. Contrairement
aux indices boursiers classiques, ces indices sont construits sur la base de critéres de sélection sectoriels et
financiers conformes aux principes islamiques. En raison de restrictions telles que I’interdiction des intéréts,
les limitations en matiére d’effet de levier et les mécanismes de sélection éthique, les indices de participation
peuvent présenter des dynamiques de risque, de rendement et de formation des prix différentes de celles des
indices classiques. De plus, D'application de critéres de conformité a la charia restreint 1’univers
d’investissement, ce qui peut influencer la vitesse a laquelle I’information est intégrée dans les prix et modifier
le processus de découverte des prix.
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Par ailleurs, 1’exclusion de secteurs spécifiques de 1’univers d’investissement et 1’inclusion
d’entreprises présentant des ratios d’endettement relativement plus faibles peuvent entrainer des schémas de
persistance des chocs et des dynamiques de volatilité différents dans les indices de participation. Les
préférences des investisseurs pour les indices de participation sont également fagconnées non seulement par des
considérations de risque et de rendement, mais aussi par des valeurs religieuses et éthiques. Pour ces raisons,
les indices de participation constituent un cadre précieux pour examiner a la fois la validité de I’hypothése de
I’efficacité des marchés sous sa forme faible et I’existence d’une mémoire longue (Jawadi et al., 2014 ; Charles
etal., 2017 ; Hammoudeh et al., 2014).

Dans ce contexte, la présente ¢tude vise a examiner les caractéristiques de mémoire longue des indices
de participation négociés sur Borsa Istanbul. L analyse s’appuie sur les cours de cléture quotidiens des indices
BIST Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation All et BIST
Participation Sustainability sur la période allant du 17 novembre 2021 au 11 septembre 2025, a partir desquels
des séries de rendements quotidiens ont été calculées. Cette période d’échantillonnage a été choisie car les
indices de participation sont calculés sur la base des cours de cléture depuis le ler octobre 2021. Les analyses
de mémoire longue ont été réalisées a I’aide des logiciels statistiques EViews et Stata.

La littérature existante utilise a la fois des approches paramétriques et semi-paramétriques pour tester
la présence d’une mémoire longue. Les méthodes paramétriques exigent que la structure d’autocovariance soit
correctement spécifiée et sont donc plus sensibles aux erreurs de spécification du modele. En revanche, les
méthodes semi-paramétriques se concentrent uniquement sur I’estimation du paramétre de mémoire longue
(d), réduisant ainsi le biais potentiel résultant d’erreurs de spécification du modéle (Banerjee & Urga, 2005, p.
18). En conséquence, la présente étude utilise quatre techniques semi-paramétriques largement répandues :
I’estimateur de Geweke—Porter-Hudak (GPH), I’estimateur du log-périodogramme modifi¢ (MLP), le test de
Lo sur I’amplitude redimensionnée (Lo R/S) et I’estimateur semi-paramétrique gaussien (GSP).

Les résultats empiriques obtenus a D’aide de toutes ces méthodes d’estimation indiquent
systématiquement I’absence de comportement a mémoire longue dans les séries de rendements des indices de
participation négociés sur Borsa Istanbul. Ces résultats concordent avec ceux rapportés par Alam et al. (2016),
Sakarya et al. (2018), Ozkan et Cakar (2020) et Ozdemir et al. (2021).

L’absence de mémoire longue dans les indices de participation suggeére que les investisseurs ne
peuvent pas prédire les mouvements futurs des cours sur la base des informations historiques relatives aux
cours. En d’autres termes, les corrélations observées dans les cours des indices de participation ne persistent
pas sur de longs horizons, et les chocs affectant ces marchés se dissipent relativement rapidement. Ce résultat
vient étayer I’hypothése de I’efficience des marchés, selon laquelle les cours futurs des actifs ne peuvent pas
étre prédits de maniére systématique a partir des mouvements de cours passés. En conséquence, les résultats
indiquent que I’hypothése de I’efficience des marchés sous sa forme faible se vérifie pour les indices BIST
Participation 50, BIST Participation 100, BIST Participation All et BIST Participation Sustainability négociés
sur Borsa Istanbul au cours de la période d’échantillonnage.

Cette étude apporte une contribution significative a la littérature encore limitée sur la Turquie en
examinant les propriétés de mémoire longue des indices de participation négociés sur Borsa Istanbul. En
analysant plusieurs indices de participation au sein d’un cadre analytique unifié¢ et en utilisant un ensemble de
données actualisé, cette étude fournit une évaluation plus compléte de la dynamique de formation des prix des
indices de participation. Les résultats apportent des preuves empiriques concernant 1’efficacité de marché sous
forme faible de ces indices et fournissent des informations importantes sur la persistance des chocs, la structure
de risque sous-jacente et la possibilité pour les investisseurs de réaliser des rendements anormaux. A cet égard,
cette étude apporte une contribution a la littérature existante tant sur le plan méthodologique qu’empirique,
tout en offrant des implications pratiques pour les acteurs du marché qui investissent dans les indices de
participation ainsi que pour les décideurs politiques.

Mots-clés: Finance, Mémoire longue, Hypothése de 1’efficience des marchés, Indice de participation,
Borsa Istanbul
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Resumen Estructurado:

El funcionamiento de los mercados financieros, y en particular la dindmica conductual de los
mercados bursatiles, ha ocupado desde hace tiempo un lugar central en la agenda de investigacion de diversas
disciplinas, entre ellas la economia, las finanzas, la estadistica y las matematicas. Los esfuerzos por comprender
la naturaleza compleja y en continua evolucion de estos mercados se basan en gran medida en un analisis
exhaustivo de las propiedades estadisticas de las series temporales financieras. En este contexto, el fendmeno
de la memoria larga observado en los indices bursatiles, en particular en los indices de participacion (islamicos)
construidos de acuerdo con los principios de las finanzas islamicas, se ha convertido en un importante ambito
de investigacion con implicaciones significativas para la eficiencia del mercado, la sostenibilidad de las
estrategias de inversion y la gestion de riesgos. La memoria larga, también denominada persistencia o
dependencia de largo alcance, ofrece informacion valiosa sobre hasta qué punto los precios y las rentabilidades
de los activos financieros reflejan la informacion pasada y cuanto tiempo persisten los efectos de dicha
informacion, lo que contribuye a una mejor comprension de los mecanismos subyacentes que determinan el
comportamiento del mercado.

Las series temporales que presentan memoria larga se diferencian de los procesos estacionarios
convencionales de memoria corta en que sus respuestas a las perturbaciones externas se atenuan lenta y
gradualmente con el tiempo. Esta caracteristica tiene importantes implicaciones para la comprobacion de la
hipotesis del mercado eficiente (EMH), asi como para la medicion del riesgo y la optimizacion de carteras. En
este sentido, la memoria larga se refiere a la existencia de efectos persistentes y estadisticamente significativos
de las observaciones pasadas sobre los valores futuros, lo que refleja, en particular, fuertes estructuras de
dependencia en las rentabilidades financieras y la volatilidad que los modelos convencionales a corto plazo no
pueden captar adecuadamente.

En los ultimos afios, los indices de participacion (islamicos), uno de los principales instrumentos de
las finanzas islamicas, han adquirido una importancia creciente como vehiculos de inversién tanto para
inversores particulares como para gestores de carteras institucionales. A diferencia de los indices bursatiles
convencionales, estos indices se construyen basandose en criterios de seleccion sectorial y financiera que
cumplen con los principios islamicos. Debido a restricciones como la prohibiciéon de los intereses, las
limitaciones al apalancamiento y los mecanismos de seleccion ética, los indices de participacion pueden
presentar dindmicas de riesgo, rentabilidad y fijacion de precios diferentes en comparacion con los indices
convencionales. Ademas, la aplicacion de criterios de conformidad con la sharia reduce el universo de
inversion, lo que puede influir en la velocidad a la que la informacion se incorpora a los precios y alterar el
proceso de descubrimiento de precios.

Por otra parte, la exclusion de sectores especificos del universo de inversion y la inclusion de empresas
con ratios de apalancamiento relativamente mas bajos pueden dar lugar a patrones de persistencia de las
perturbaciones y dinamicas de volatilidad diferentes en los indices de participacion. Las preferencias de los
inversores por los indices de participacion también vienen determinadas no solo por consideraciones de riesgo
y rentabilidad, sino también por valores religiosos y éticos. Por estas razones, los indices de participacion
constituyen un marco valioso para examinar tanto la validez de la hipétesis del mercado eficiente en forma
débil como la existencia de memoria larga (Jawadi et al., 2014; Charles et al., 2017; Hammoudeh et al., 2014).

En este contexto, el presente estudio tiene como objetivo investigar las caracteristicas de memoria
larga de los indices de participacion que cotizan en Borsa Istanbul. El analisis utiliza los precios de cierre
diarios de los indices BIST Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation
All y BIST Participation Sustainability durante el periodo comprendido entre el 17 de noviembre de 2021 y el
11 de septiembre de 2025, a partir de los cuales se calculan las series de rentabilidad diaria. Se selecciond este
periodo de muestra porque los indices de participacion se han calculado a partir de los precios de cierre desde
el 1 de octubre de 2021. Los analisis de memoria larga se llevaron a cabo utilizando los paquetes de software
estadistico EViews y Stata.

La bibliografia existente emplea enfoques tanto paramétricos como semiparamétricos para comprobar
la existencia de memoria larga. Los métodos paramétricos requieren que la estructura completa de
autocovarianza se especifique correctamente y, por lo tanto, son mas sensibles a la especificacion erronea del
modelo. Por el contrario, los métodos semiparamétricos se centran exclusivamente en estimar el parametro de
memoria larga (d), reduciendo asi el posible sesgo derivado de los errores de especificacion del modelo
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(Banerjee y Urga, 2005, p. 18). En consecuencia, este estudio emplea cuatro técnicas semiparamétricas
ampliamente utilizadas: el estimador de Geweke—Porter-Hudak (GPH), el estimador del log-periodograma
modificado (MLP), la prueba de rango reescalado modificada de Lo (Lo R/S) y el estimador semiparamétrico
gaussiano (GSP).

Los resultados empiricos obtenidos con todos los métodos de estimacion indican de forma sistematica
la ausencia de un comportamiento de memoria larga en las series de rentabilidades de los indices de
participacion negociados en Borsa Istanbul. Estos resultados concuerdan con los presentados por Alam et al.
(2016), Sakarya et al. (2018), Ozkan y Cakar (2020) y Ozdemir et al. (2021).

La ausencia de memoria larga en los indices de participacion sugiere que los inversores no pueden
predecir los movimientos futuros de los precios basandose en la informacion histérica de los mismos. En otras
palabras, las correlaciones observadas en los precios de los indices de participacion no persisten a largo plazo,
y las perturbaciones que afectan a estos mercados se disipan con relativa rapidez. Este hallazgo respalda la
hipotesis del mercado eficiente, segtin la cual los precios futuros de los activos no pueden predecirse de forma
sistematica a partir de los movimientos de precios pasados. En consecuencia, los resultados indican que la
hipotesis del mercado eficiente en forma débil se cumple para los indices BIST Participation 50, BIST
Participation 100, BIST Participation All y BIST Participation Sustainability negociados en Borsa Istanbul
durante el periodo de la muestra.

Este estudio supone una contribucion significativa a la escasa bibliografia existente sobre Turquia, al
examinar las propiedades de memoria larga de los indices de participacion negociados en Borsa Istanbul. Al
analizar multiples indices de participacion dentro de un marco analitico unificado y emplear un conjunto de
datos actualizado, el estudio ofrece una evaluacion mas exhaustiva de la dindmica de fijacion de precios de los
indices de participacion. Los resultados aportan evidencia empirica sobre la eficiencia de mercado en forma
débil de estos indices y proporcionan informacion importante sobre la persistencia de las perturbaciones, la
estructura de riesgo subyacente y el potencial de los inversores para obtener rendimientos anormales. En este
sentido, el estudio contribuye a la bibliografia existente tanto desde el punto de vista metodoldgico como
empirico, al tiempo que ofrece implicaciones practicas para los participantes en el mercado que invierten en
indices de participacion, asi como para los responsables politicos.

Palabras clave: Finanzas, Memoria larga, Hipétesis del mercado eficiente, Indice de participacion,
Borsa Istanbul
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CrpykrypupoBanHoe Pe3iome:

@OyHKIMOHNpOBaHWE (PUHAHCOBBIX PHIHKOB, M B YaCTHOCTH IOBEAEHYECKas AMHAMUKa (HOHIOBBIX
PBIHKOB, yX€ JIaBHO 3aHMMAaeT IIEHTPAJbHOE MECTO B NPOTrpaMMax HayYHBIX HCCIICIOBAHUH pa3IMUHBIX
JUCLUILUIMH, BKJIIOYAsh 3KOHOMHKY, (PMHAHCBI, CTaTHCTHKY M MAaTeMaTHKy. [IONBITKM TOHATH CIOXKHYIO U
MOCTOSIHHO MEHSIFOILIYIOCS IPHPOIY 3TUX PBHIHKOB B 3HAYMTENLHOM CTETIEHH OMHMPAIOTCS Ha BCECTOPOHHWMN
AHAJIM3 CTaTUCTUYECKHX CBOMCTB (DMHAHCOBBIX BPEMEHHBIX PSJIOB. B 3TOM KOHTEeKkcTe (peHOMEH «UIMHHOM
mamsaTH», HabmomaeMbeli B (DOHOOBBIX WHAEKCAX, B YAaCTHOCTH B HMHJIEKCaxX ydYacTUs (HCIaMCKHX),
MOCTPOCHHBIX B COOTBETCTBHH C MPHHIMIIAMH HCJIAMCKOTO (DMHAHCHPOBAHUS, CTal Ba)XKHOW 00JaCThIO
WCCIICIOBAaHUN, WMEIONIeH 3HAYUTEIbHbIE IOCHEeACTBUS A 3()()EKTUBHOCTH pBIHKA, YCTOWIMBOCTH
WHBECTUIIMOHHBIX CTPAaTeruii M yNpaBieHHUs prucKaMHy. J{TMHHAS MaMsTh, TAK)Ke Ha3bIBaeMas MEePCUCTCHIINEH
WM JaNbHOACHCTBYIONMEH 3aBUCUMOCTBIO, JTAET IEHHYI0 WH(POPMAIIMIO O TOM, B KaKOW CTENEHU IEHBl U
JIOXOJHOCTh (PMHAHCOBBIX aKTHBOB OTPAXKAIOT MPOIIIYI0 MWHPOPMALUIO M KaK JOJITO COXPAHIETCS BIHMSHUE
TakoH MH(OpPMAaLUK, CHOCOOCTBYSl TEM CaMbIM JIydIIeMy IOHHMMAaHHMIO MEXaHH3MOB, JEXAIIHX B OCHOBE
MOBEJCHUS PHIHKA.
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BpemeHHBIe psnbl, AEMOHCTPHPYIOLIME [UIMHHYIO MaMATh, OTJIMYAIOTCS OT TPaAULMOHHBIX
CTAIIMOHAPHBIX TIPOLIECCOB C KOPOTKOW MaMATHIO TEM, YTO MX PEaKLys Ha BHELIHUE IOKH 3aTyXaeT MEIJICHHO
U TOCTENICHHO C TEYCHHEM BPEMEHH. JTa XapaKTepHUCTHUKA MMEeT BayKHBIC INOCIEICTBHA UL HPOBEPKU
ruroTessl 00 3¢ dextuBHOM priHKe (I'OP), a Takke It H3MEpEeHNs pUCKa U ONITUMI3AIHU opTdernt. B atom
OTHOLICHMH IJIMHHAS NaMATh O3HAYaeT HaJIW4We YCTOWYMBBIX M CTAaTUCTHYECKH 3HAYMMBIX 3(deKxToB
NPOLUTBIX HAaONMIOJeHMH Ha Oyxymuue 3HA4eHMs, 4YTO, B YaCTHOCTH, OTPaKaeT CHIBHBIC CTPYKTYpEI
3aBUCHMOCTH B JIOXOJHOCTH W BOJIATHJIBHOCTH (PUHAHCOBBIX aKTUBOB, KOTOPHIE HE MOTYT OBITh aJeKBAaTHO
YUTEHBI TPATUINOHHBIMH KPaTKOCPOUYHBIMH MOJEISIMH.

B mnocnenHue roAapl MHAEKCHl ydacTHs (MCIaMCKUeE), SBJISAIOLIMECS OJHUM U3 OCHOBHBIX
MHCTPYMEHTOB HCJIaMCKOro (DMHAHCUpPOBaHMs, NpHoOpeTaloT Bce OoJjbliee 3HAYEHHE B KadecTBE
MHBECTHLUOHHBIX MHCTPYMEHTOB KaK /IS MHAMBUIYaJbHBIX MHBECTOPOB, TaK M U WHCTUTYIHMOHAIBHBIX
nopT¢eNbHBIX MEHEKEPOB. B oTiaM4me oT TpaauMOHHBIX ()OHIOBBIX MHJEKCOB, 3TH MHIEKCHI CTPOSTCS Ha
OCHOBE OTPAcIEBBIX U (MHAHCOBBIX KPUTEPHEB 0TOOPA, COOTBETCTBYIOIINX MCIAMCKIM IPHHIHIAM. B cBsi3n
C TaKMMHU OTPAaHMUYCHUSIMH, KaK 3alpPEeT Ha MPOICHTHI, OTPaHWYEHHS Ha MCIOIb30BAaHNE 3aCMHBIX CPEJICTB U
MEXaHN3MBl 3THYECKOTO OTOOpa, WHIEKCHl y4JacTHs MOTYT JIE€MOHCTPHUpPOBATh HHYIO IWHAMUKY PpHCKa,
JOXOIHOCTH M IIEHOOOPa30BaHUs MO CPAaBHEHMIO C TPaJUIMOHHBIMH MHAEKcaMH. Kpome Toro, mpiuMeHeHue
KPHUTEPHEB COOTBETCTBHS IIAPUATy CYXKaeT HHBECTHIMOHHYIO BCEJIECHHYIO, YTO MOXET IOBIIHATH HA CKOPOCTh
ydeTa HH(GOPMAINH B IEHAX U U3MEHHUTH ITPOIIECC IEHOOOpa30BaHMI.

Bornee TOro, UCKJIIOUCHHUE OMPEACICHHBIX CEKTOPOB M3 MHBECTUIMOHHOW BCEJICHHON M BKIIOYCHUE
KOMITaHHH C OTHOCUTEIBHO 00JIee HU3KMMU KO3 dHULIMeHTaM1 (PMHAHCOBOT'O phlYara MOKET IIPUBECTH K UHBIM
MOJICJIIM TIEPCUCTCHTHOCTH IIOKOB W JUHAMHUKE BOJATWIBHOCTH B HMHJICKCAX yd4acTHs. lIpeamoureHus
WHBECTOPOB B OTHOILICHUM HWHJEKCOB YyYaCTHs OIPEICIIAIOTCS HE TOJBKO COOOPaKCHHSIMH pHUCKA H
JIOXOJHOCTH, HO M PEJIMTHO3HBIMH M STHYCCKUMH ICHHOCTAMHU. [10 3THM NpUYMHAM HHICKCHI Y4aCTHS
MPEJICTABISIIOT COOO0H LIEHHYIO OCHOBY JUIS M3Y4€HHS KaK 000CHOBAHHOCTH THIOTE3bI 3((PEKTUBHOTO PHIHKA B
cimaboit popme, Tak 1 HATUIUSA «UIHHHON mamsatmy» (Jawadi et al., 2014; Charles et al., 2017; Hammoudeh et
al., 2014).

Ha sToM ¢oHe 11eap HaCTOSIIETO UCCIeA0BaHNS 3aKII0YaeTCs B M3yYCHUN XapaKTEPUCTUK «IITHHHOMN
MaMsTH» WHIEKCOB Y4acTHs, TOPryeMbIX Ha Oupxke Borsa Istanbul. B aHamm3e ucrnonb3yroTcs exeIHEBHBIC
neHsl 3akpeiTis uHAeKkcoB BIST Participation 30, BIST Participation 50, BIST Participation 100, BIST
Participation All u BIST Participation Sustainability 3a nepuox ¢ 17 Hos6pst 2021 roga no 11 cenrsops 2025
roJ/ia, Ha OCHOBE KOTOPBIX PACCUUTHIBAIOTCS PSIIIbl €XKEJTHEBHOM TOXOAHOCTH. JlaHHBIN Nepro BEIOOPKH ObLI
BbIOpaH, IMOCKOJIbKY MHJIEKCHI Y4acTHsl PACCUMTHIBAIOTCS Ha OCHOBE IIeH 3akpbITust ¢ 1 okTsi0pst 2021 rona.
AHanu3 J0JArOCPOYHOM MaMsITH TMPOBOJMICS C UCIOJIb30BAaHHEM CTAaTUCTHYECKUX MPOIPAMMHBIX IAKETOB
EViews u Stata.

B cymiectBytomieil nuteparype Uisl IPOBEPKU HAIWYUS JTOJATOCPOUHOM MaMSITH MCIOJB3YIOTCS Kak
napaMeTpuYeckue, TaK M IOoJynapaMeTpuyecKue IOAXonbl. [lapamMeTpHyeckne MeTOAbl TPEOYyIOT
NPABUIIBHOTO OINPE/ICIICHUS] TIOMHOW CTPYKTYpBl ABTOKOBApHALMM W MO3TOMY OoOJiee YyBCTBHTEIBHBI K
HEBepHOH cnenuduKanuy Mojeid. B oTiuyme OT HHX, MONyNapaMeTpUuecKHe METOABI COCPEIOTOYCHEI
UCKJIFOYMTETBHO Ha OLICHKE Mapamerpa Aoaroi nmamartH (d), 4To mo3BoJsieT CHU3HUTh MOTSHLHAIBHBINA CIIBHT,
BO3HUKAIOIIUH U3-32 ommOoK B cnenupukanuu Moaenu (Banerjee & Urga, 2005, c. 18). CooTBeTCTBEHHO, B
JaHHOM HCCJIEAOBAHNU HCHOJB3YIOTCA YETBIPEC HMIMPOKO MPUMEHACMBIX MOJIYyHapaMETpUUYCCKUX METOOA:
ouenka I'eBeke—Iloprepa—Xynaka (GPH), onenka MoauuIMpoOBaHHOT O JIOTapUPMUIECKOT0 MEPHOA0rpaMmma
(MLP), Tect Jlo ¢ mMomuduuupoBaHHBIM HepemacmTabupoBaHHbIM auanazoHoM (Lo R/S) m rayccosa
noiymnapamerpudeckas orenka (GSP).

DOMNUpUYECKUe Pe3yJibTaThl, MOJIyUYEHHbIE C MOMOIIBIO BCEX METOJOB OLEHKH, MOCIEAOBATENIbHO
YKa3bIBAIOT Ha OTCYTCTBHE SIBICHHH C JUIMTENbHOM MaMATHIO B psijiaX JIOXOJHOCTH HHJIEKCOB Y4acTus,
TOopryembix Ha Oupxe «Borsa Istanbul». DTn pesynprarsl coriiacyrorcsi ¢ AaHHBIMH, NPEICTABICHHBIMHU
Anamom u zip. (2016), Cakapus u ap. (2018), Oskan u Yakap (2020) u O3xemupom u zp. (2021).

OTCYTCTBI/IC Bq)(l)CKTa «)IJ'[I/IHHOﬁ namMsAT» B HHACKCAX YYacCTusl CBUACTCILCTBYCT O TOM, YTO
HWHBCECTOPBI HE MOTI'YT HPOrHO3UPOBATH 6yﬂyIIII/I€ ICHOBBIC ABHWXCHHS Ha OCHOBC HCTOpH‘ICCKOﬁ HeHOBOﬁ
I/IH(I)OpMaIII/II/I. Hupvu CJIOBAMHU, KOPPEJIALINH, Ha6J'IIOIIa€MI)I€ B [ICHAX MHACKCOB y4aCTUsl, HC COXPAHIAIOTCA B
TCUCHHUC JJIUTCIbHBIX IMCPUOJ0B, a4 MIOKH, BJIHUAIOIINEC Ha 3TH PBIHKU, OTHOCUTCIIBHO 6I)ICTp0 racsarcs. DToT
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BBIBOJA IOATBEpP)KAACT THNOTE3y S(QPEKTHBHOTO pPHIHKA, COIVIACHO KOTOPOH OyAymiue ILIeHbl aKTHBOB
HEBO3MOXKHO CHCTEMaTHYECKH IIPOTHO3MPOBATH HA OCHOBE MPOIUIBIX IEHOBHIX KoJieOaHui. COOTBETCTBEHHO,
pe3yIbTaTHl YKAa3bIBAIOT HA TO, YTO THIIOTE3a 3(P(PEKTHBHOTO pHIHKA B claboil popme monTBepxkmaeTcs s
nanekcoB BIST Participation 50, BIST Participation 100, BIST Participation All u BIST Participation
Sustainability, Topryromuxcs Ha 6upsxe Borsa Istanbul B Teuenne neproaa BEIOOpPKH.

JlaHHOE WHCcleoBaHNE BHOCHT 3HAYMTENBHBIN BKIAJ B OTPAHHMYCHHBIH OOBEM JIHTEpaTyphl 110
Typuuu, aHann3upys CBOKHCTBa JOITOCPOYHON MaMSITH MHIEKCOB ydacTHsi, TOPrylomuxcs Ha Oupxke Borsa
Istanbul. braromapsi aHanu3y HECKOJBKHX MHAEKCOB y4acTHsl B paMKaxX €IMHOW aHaINTHYECKOH MOJIENU U
UCIIOJIb30BAaHHIO aKTyaJIbHOrO0 HabOpa JaHHBIX HMCCIiefoBaHUE oOecreuyuBaeT 0ojee BCECTOPOHHIOK OLICHKY
JVMHAMHMKH LI€HOOOpa30BaHMsl WHJAEKCOB yuacTus. [lomydeHHble pe3yibTaThl COAEpIKAT OSMIMPUYECKUE
JIOKa3aTeNbCTBA PHIHOYHON 3(p()EKTHBHOCTH STHX MHAEKCOB B cl1aboi (hopMe M Jal0T BaKHBIE CBEACHHS O
CTOMKOCTH ILIOKOB, 0a30BOH CTPYKType PUCKa W BO3MOMKHOCTSIX MOJYyYEHHMsS HHBECTOPAaMH aHOMAaJbHOU
JOXOMHOCTH. B 3TOM OTHOIIEHMM HCCIEJOBaHWE BHOCHT BKJIAJ B CYIIECTBYIOUIYIO JIUTEPATYpy Kak C
METOJIOTOTUYECKOH, TaK U C SMIIMPUIECKON TOUKH 3PSHMS, a TAKKE IPeUIaracT NPakTHIECKHE PEKOMEHAINH
JUISl y9aCTHUKOB PBIHKA, MHBECTUPYIONINX B MHICKCHI YIaCTHS, U JUIA JINII, OTBETCTBEHHBIX 3a ()OPMUPOBAHHUE
MOJNTHKH.

KnroueBble ciioBa: (HUHAHCHI, NONTOCPOYHAs HaMsATh, TUNOTE3a 3(P(EKTHBHOTO PHIHKA, HHACKC
yaactust, Borsa Istanbul
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Yapilandirilmis Ozet:

Finansal piyasalarin isleyisi ve ozellikle hisse senedi piyasalarinin davranigsal dinamikleri, uzun
yillardir ekonomi, finans, istatistik ve matematik gibi ¢esitli disiplinlerin arastirma giindeminde merkezi bir
konumda yer almaktadir. Bu piyasalarin karmasik ve siirekli degisen yapisin1 anlamaya yonelik cabalar, biiyiik
6l¢iide finansal zaman serilerinin istatistiksel 6zelliklerinin ayrintili bigimde analiz edilmesine dayanmaktadir.
Bu baglamda, hisse senedi endekslerinde ve dzellikle faizsiz finans ilkelerine uygun olarak olusturulan katilim
(islami) endekslerinde gozlemlenen uzun hafiza olgusu; piyasa etkinligi, yatiim stratejilerinin
stirdiiriilebilirligi ve risk yonetimi agisindan dnemli bir arastirma konusu haline gelmistir. Siireklilik gosteren
bagimlilik olarak da adlandirilan uzun hafiza, finansal varlik fiyatlari ve getirilerinin ge¢mis bilgileri ne 6l¢giide
yansittigina ve bu bilgilerin etkisinin ne kadar siire devam ettigine iliskin 6nemli bilgiler sunarak piyasa
davranislarini sekillendiren temel mekanizmalarin daha iyi anlagilmasina katki saglamaktadir.

Uzun hafiza 6zelligi gosteren zaman serileri, geleneksel kisa hafizali ve duragan siireglerden, dissal
soklara verdikleri tepkilerin zaman igerisinde yavas ve kademeli olarak soniimlenmesi bakimindan
ayrilmaktadir. Bu 6zellik hem etkin piyasa hipotezinin sinanmasi1 hem de risk dl¢iimii ve portfdy optimizasyonu
acisindan 6nemli sonuglar dogurmaktadir. Bu gercevede uzun hafiza, gegmis gozlemlerin gelecekteki degerler
iizerinde kalict ve istatistiksel olarak anlamli etkiler olusturmasi; 6zellikle finansal getiriler ve oynaklik
dinamiklerinde kisa donemli modellerin yeterince agiklayamadigi giiglii bagimlilik yapilarin varligi olarak
tanimlanmaktadir.

Son yillarda Islami finansin temel araglarindan biri olan katihm (islami) endeksleri hem bireysel
yatirimcilar hem de kurumsal portfoy yoneticileri agisindan giderek daha fazla 6nem kazanan yatirim araglari
haline gelmistir. Geleneksel endekslerden yapisal olarak farkli olan bu endeksler, Islami ilkelere uygun olarak
belirlenen sektdrel ve finansal filtreleme kriterleri dogrultusunda olusturulmaktadir. Faiz yasagi, kaldirag
kullanimina iligkin sinirlamalar ve etik filtreleme mekanizmalari gibi kisitlamalar nedeniyle katilim endeksleri;
risk, getiri ve fiyatlama dinamikleri bakimindan geleneksel endekslerden farklilasabilmektedir. Ayrica, Seriat
uyumlulugu kriterlerinin yatirim evrenini daraltmasi, katilim endekslerinin bilgiye tepki verme hizini ve fiyat
olusum siirecini de farklilastirabilmektedir.

Bunun yani sira, belirli sektorlerin endeks disinda birakilmasi ve daha diigiik kaldira¢ oranina sahip
firmalarin endekse dahil edilmesi, katilim endekslerinde soklarin kaliciligt ve oynaklik yapist agisindan
farkliliklara yol acabilmektedir. Ayrica yatirimcilarin katilim endekslerine yonelik tercihleri yalnizca risk ve
getiri unsurlartyla degil, ayn1 zamanda dini ve etik degerlerle de sekillenmektedir. Bu nedenlerle katilim
endeksleri, zayif formda etkin piyasa hipotezinin gecerliliginin ve uzun hafiza olgusunun incelenmesi agisindan
o6nemli bir arastirma alani ve dogal bir laboratuvar niteligi tasimaktadir (Jawadi vd., 2014; Charles vd., 2017,
Hammoudeh vd., 2014).

Bu cercevede, mevcut ¢alismada Borsa Istanbul'da islem goren katilim endekslerinin uzun hafiza
Ozelliklerinin aragtirilmasi amaglanmaktadir. Analizde, 17 Kasim 2021 — 11 Eyliil 2025 dénemi i¢in BIST
Katilim 30, BIST Katilim 50, BIST Katilim 100, BIST Katilim Tim ve BIST Katilim Siirdiiriilebilirlik
endekslerine ait giinliik kapanis fiyatlar1 kullanilmis ve bu fiyatlardan getiri serileri hesaplanmistir. Orneklem
doéneminin belirlenmesinde, katilim endekslerinin 1 Ekim 2021 tarihinden itibaren kapanis fiyatlari iizerinden
hesaplanmaya baslanmis olmasi dikkate alinmistir. Uzun hafiza analizleri EViews ve Stata paket programlari
kullanilarak gerceklestirilmistir.

www.turkishstudies.net/economy



5576 Arzu Ozmerdivanl - Yahya Sonmez

Literatiirde uzun hafizanin test edilmesinde hem parametrik hem de yar1 parametrik yontemlerden
yararlanilmaktadir. Parametrik yaklasimlar, oto kovaryans yapisinin tamaminin dogru bicimde modellenmesini
gerektirdiginden model yanlis tanimlamasina kars1 daha duyarlidir. Buna karsilik yar1 parametrik yontemler
yalnizca uzun hafiza parametresi olan d'nin tahminine odaklanmakta ve bdylece model spesifikasyon
hatalarindan kaynaklanabilecek yanliliklar1 azaltmaktadir (Banerjee ve Urga, 2005, s. 18). Bu dogrultuda
calismada yar1 parametrik yontemler olan GPH, MLP, Lo R/S ve GSP teknikleri kullanilmustir.

Uygulanan tiim yéntemlerden elde edilen ampirik bulgular, Borsa Istanbul'da islem goren katilim
endekslerinin getiri serilerinde uzun hafiza davranisinin bulunmadigini géstermektedir. Bu sonuglar, Alam vd.
(2016), Sakarya vd. (2018), Ozkan ve Cakar (2020) ile Ozdemir vd. (2021) tarafindan elde edilen bulgularla
uyumludur.

Katilim endekslerinde uzun hafizanin bulunmamasi, yatirimeilarin gegmis fiyat bilgilerine dayanarak
gelecekteki fiyat hareketlerini tahmin edemeyecegini gostermektedir. Bagka bir ifadeyle, katilim endeksi
fiyatlarinda gdzlenen korelasyonlar uzun dénem boyunca devam etmemekte ve bu piyasalar etkileyen soklar
kisa siirede ortadan kalkmaktadir. Bu bulgu, gelecekteki varlik fiyatlarinin ge¢mis fiyat hareketlerinden
hareketle Ongoriilemeyecegini savunan etkin piyasa hipotezini desteklemektedir. Dolayisiyla, 6rneklem
donemi itibartyla Borsa Istanbul'da islem géren BIST Katilim 50, BIST Katilim 100, BIST Katilim Tiim ve
BIST Katilim Siirdiiriilebilirlik endeksleri i¢in zayif formda etkin piyasa hipotezinin gegerli oldugu sonucuna
ulasilmistir.

Bu ¢aligma, Borsa Istanbul’da islem géren katilim endekslerinin uzun hafiza 6zelliklerini inceleyerek,
Tiirkiye 6zelinde siurli olan literatiire 6nemli bir katki sunmaktadir. Birden fazla katilim endeksinin ayni
gergevede ve giincel bir veri seti kullanilarak analiz edilmesi, katilim endekslerinin fiyatlama dinamiklerinin
daha kapsamli bigimde degerlendirilmesine olanak saglamaktadir. Elde edilen bulgular, katilim endekslerinin
zayif formda piyasa etkinligi acisindan degerlendirilmesine ampirik kanit sunmakta; soklarin kaliciligi, risk
yapist ve yatirimcilarin anormal getiri elde etme olasiligina iligkin 6nemli ¢ikarimlar saglamaktadir. Bu
yoniiyle calisma, hem akademik literatiire metodolojik ve ampirik katki sunmakta hem de katilim endekslerine
yatirim yapan piyasa aktorleri ve politika yapicilar i¢in yol gosterici nitelik tagimaktadir.

Anahtar Kelimeler: Finans, Uzun Hafiza, Etkin Piyasalar Hipotezi, Katilim Endeksi, Borsa Istanbul
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Introduction

The functioning of financial markets, and particularly the behavioural characteristics of stock
markets, has long been a common research interest across disciplines such as economics, finance,
statistics, and mathematics. More recently, however, this interest has expanded beyond conventional
financial markets to encompass alternative market structures shaped by ethical investing, sustainable
finance, and the principles of Islamic finance. In this context, participation (Islamic) indices have
emerged as important indicators reflecting investor behaviour, capital flows, and the performance of
alternative financial systems. Constructed according to sectoral and financial screening criteria based
on Sharia principles, these indices differ structurally from conventional market indices because of
restrictions on interest, leverage, and the application of ethical screening mechanisms. These
distinctive features give rise to unique dynamics in terms of their risk—return profile, volatility
behaviour, and responses to new information (Jawadi et al., 2014; Hammoudeh et al., 2014).

The screening criteria that restrict the investment universe of participation indices suggest
that their price formation mechanisms and market efficiency may differ from those of conventional
markets. In particular, lower leverage requirements, the exclusion of specific sectors, and investor
preferences driven not only by financial considerations but also by religious and ethical values may
lead to different patterns of shock persistence and volatility dynamics. Consequently, participation
indices should be viewed not only as alternative investment instruments but also as a unique setting
for examining market behaviour and testing financial theories (Charles et al., 2017).

The distinctive characteristics of participation indices make it essential to examine the
statistical properties of their financial time series in detail. In this regard, the concept of long memory
has become a key research topic because of its implications for market efficiency, the sustainability
of investment strategies, and risk management. Long memory refers to the persistence of statistically
significant effects of past observations on future values of a time series. In other words, the impact
of a market shock does not dissipate rapidly but instead persists over an extended period (Baillie,
1996).

Long-memory behaviour can be observed in various financial time series, including returns,
volatility, trading volume, and price differentials. Such processes differ from conventional short-
memory models in that their responses to exogenous shocks decay slowly and gradually over time.
Accordingly, long-memory models reveal dependence structures that cannot be adequately explained
by short-run models, improve forecasting performance, and provide more realistic outcomes for risk
management applications (Beran, 1994; Mandelbrot, 1997). In particular, the persistence of elevated
risk over long horizons in long-memory processes makes it essential to account for this feature in
analyses of financial vulnerability.
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The concept of long memory is closely associated with the debate on market efficiency. The
Efficient Market Hypothesis (EMH), which explains the extent to which financial asset prices
incorporate available information, provides the principal theoretical framework in this context.
According to the classification proposed by Fama (1970), a market is considered weak-form efficient
when all information contained in past price movements is fully reflected in current prices. Semi-
strong-form efficiency refers to the complete incorporation of all publicly available information into
prices, whereas strong-form efficiency implies that even private or insider information is fully
reflected in market prices. In a weak-form efficient market, historical price information cannot be
used to predict future price movements, making it impossible to earn abnormal returns consistently
(Cevik & Topaloglu, 2014).

Within this framework, long-memory analysis has become an important tool for testing
weak-form market efficiency. If past values are found to exert persistent effects on future
movements, this indicates that price changes are not entirely random, and that information is not
incorporated into prices instantaneously and completely. Such evidence weakens the assumption of
weak-form efficiency and provides support for alternative theoretical perspectives (Lo, 1991).
Therefore, identifying long-memory behaviour is not merely a statistical exercise but also a
theoretical assessment of the degree of market efficiency. Indeed, the findings of McMillan and
Thupayagale (2008) demonstrate a direct relationship between the existence of long memory in
security prices and the validity of the weak-form Efficient Market Hypothesis.

Against this background, the present study investigates the long-memory characteristics of
participation indices traded on Borsa Istanbul. Specifically, the analysis is based on daily return series
derived from the closing prices of the BIST Participation 30, BIST Participation 50, BIST
Participation 100, BIST Participation All, and BIST Participation Sustainability indices covering the
period from November 17, 2021, to September 11, 2025. To identify the presence of long memory,
four semiparametric methods are employed: the Geweke—Porter-Hudak (GPH) estimator, the
Modified Log-Periodogram (MLP) estimator, the Lo Modified Rescaled Range (Lo R/S) test, and
the Gaussian Semiparametric (GSP) estimator.

By examining the long-memory characteristics of participation indices traded on Borsa
Istanbul, this study makes a significant contribution to the relatively limited literature on the Turkish
market. Analysing multiple participation indices within a unified framework using an up-to-date
dataset provides a more comprehensive understanding of their pricing dynamics. The empirical
findings offer evidence regarding the weak-form efficiency of participation indices while providing
important implications for shock persistence, risk characteristics, and the likelihood of investors
earning abnormal returns. Accordingly, the study contributes to the literature from both
methodological and empirical perspectives and offers valuable insights for market participants
investing in participation indices as well as for policymakers.

Literature Review

A review of the national and international literature indicates that studies focusing on
participation (Islamic) indices remain relatively limited compared with those examining
conventional stock market indices. Nevertheless, the existing body of research has primarily
concentrated on weak-form market efficiency, long-memory behaviour, volatility dynamics, and
forecasting performance. The literature differs not only in terms of its chronological development
but also with respect to empirical findings, methodological approaches, and theoretical perspectives.
Therefore, examining previous studies within a thematic framework provides a more comprehensive
understanding of the field.

One stream of the literature suggests that participation indices are consistent with the weak-
form Efficient Market Hypothesis (EMH). This conclusion is particularly common in studies
employing conventional time-series techniques and autocorrelation-based analyses. Alam et al.
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(2016) examined ten global sectoral indices, each comprising both conventional and Islamic
counterparts, using the Multifractal Detrended Fluctuation Analysis (MF-DFA) approach and found
similar levels of market efficiency in the short run. Their findings further indicated that Islamic
sectoral indices exhibited a relatively higher degree of efficiency during the most recent decade.
Similarly, Sakarya et al. (2018) analysed the Participation 30, Participation 50, and Participation
Model Portfolio indices using the time-varying KPSS unit root test and concluded that these indices
generally conform to the weak-form EMH. Likewise, Ozkan and Cakar (2020), employing a rolling-
window approach and autocorrelation analysis, reported that Islamic indices in Tiirkiye were largely
weak-form efficient, although the degree of efficiency varied across different periods. Taken
together, these studies suggest that participation indices generally exhibit informational efficiency in
the short run, particularly when evaluated using linear econometric techniques.

A second strand of the literature argues that participation indices exhibit long-memory
behaviour, thereby contradicting the weak-form EMH. Such evidence becomes more pronounced
when fractional integration and fractal-based methodologies are employed. Bugan et al. (2019)
applied the ARFIMA-FIEGARCH model to the Participation 30 Index and identified long-memory
behaviour in both return and volatility series, concluding that the Turkish Islamic equity market does
not satisfy the weak-form efficiency assumption. Similarly, Giines (2020), using the FIAPARCH
model, reported statistically significant long-memory parameters for both the BIST Participation 30
Index and the Dow Jones Islamic Market Tiirkiye Index. More recently, Saking and Saking (2024)
found no evidence of random walk behaviour in five different BIST participation indices and
concluded that none of the indices satisfied weak-form market efficiency. Comparable findings have
also been reported in international studies. Ashraf and Marashdeh (2018) identified both short- and
long-memory dependence in Sharia-compliant stock markets within the Gulf Cooperation Council
(GCC), while noting that the Malaysian market exhibited a relatively higher level of efficiency.
These findings suggest that market structure and institutional development play a crucial role in
determining market efficiency. Collectively, this body of research highlights the importance of
examining participation indices not only in terms of return behaviour but also with respect to their
underlying dependence structures.

Another major theme in the literature concerns the modelling of volatility dynamics in
participation indices. Most studies in this area employ GARCH-family models and hybrid modelling
approaches. Nasr et al. (2016) compared the Markov-Switching Multifractal (MSM) model with
various GARCH specifications for the Dow Jones Islamic Stock Market Index and found that the
MSM model provided superior forecasting performance. El Mehdi and Mghaieth (2017) compared
alternative multivariate GARCH models for six Dow Jones Islamic indices and demonstrated that
the Dynamic Conditional Correlation Fractionally Integrated Asymmetric Power ARCH (DCC-
FIAPARCH) model outperformed competing specifications. Similarly, Ozdemir et al. (2021)
reported that while return series of Turkish participation indices exhibit short-memory
characteristics, their volatility series display significant long-memory behaviour. These findings
indicate that market efficiency and volatility persistence should not be evaluated within the same
conceptual framework. While return series may exhibit weak-form efficiency, volatility processes
may nevertheless display persistent long-memory characteristics.

Recent contributions to the literature have increasingly moved beyond conventional
econometric approaches by incorporating artificial intelligence and hybrid modelling techniques.
This shift reflects growing efforts to capture the complex and nonlinear characteristics of
participation indices more effectively. Chkili and Hamdi (2021) demonstrated that a hybrid model
combining the FIAPARCH framework with Artificial Neural Networks (ANNs) achieved superior
forecasting performance compared with traditional GARCH and FIAPARCH models. More recently,
Boulanouar et al. (2024) employed ANN models to examine the correlation structure and information
transmission between the Dubai Financial Market Sharia Index and global Islamic equity indices,
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concluding that artificial intelligence—based models outperform conventional econometric
techniques. These studies collectively indicate that data-driven methodologies are becoming
increasingly important in the analysis of participation indices'.

Dataset

This study investigates the presence of long-memory characteristics in the participation
indices traded on Borsa Istanbul. To this end, the analysis is based on the daily closing prices of the
BIST Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation All, and
BIST Participation Sustainability indices over the period from November 17, 2021, to September 11,
2025. The sample period was determined by considering that participation indices have been
calculated based on closing prices since October 1, 2021. Daily logarithmic returns were used
throughout the analysis and were calculated using the formula In(p/pe1)*100. The long-memory
analyses were conducted using the EViews and Stata statistical software packages. Detailed
information on the indices included in the study is presented in Table 1.

Table 1. Information on the Participation Indices

Index Name Return Index Code
BIST Participation 30 XK030G

BIST Participation 50 XK050G

BIST Participation 100 XK100G

BIST Participation All XKTUMG

BIST Participation Sustainability XSRDKG

Note: All data were obtained from Investing.com

The return series plots of the participation indices are presented in Figure 1.

! For various studies examining Borsa Istanbul (BIST), equity markets, stock market indices, stock returns, market
volatility, price-volume relationships, interactions and spillover effects among international stock markets, financial
market integration, sectoral indices, Islamic indices, market efficiency, and the financial performance of BIST-listed
companies through different econometric and multi-criteria decision-making methods, see also: Paksoy, 2021; Siisli &
Altin, 2022; Yiiriik, 2022; Kaya & Giilhan, 2023; Saatcioglu & Kula, 2024; Avcr & Avct, 2023; Sarthan, 2024; Cipe &
Aslan, 2023; Bozkurt & Simsek, 2024; Ozar1, 2023; Demirkale, 2023; Can, 2023; Keskin & Aytiire, 2024; Yiizbasioglu,
2025; Talas, 2025; Oztiirk, 2026; Tuncay, 2025; Keyifli & Ergiin, 2025; Akten Ciiriik, 2018; Y1lmaz & Yerdelen Kaygin,
2018; Goniilli, 2018; Topaloglu & Turaboglu, 2019; Agirman & Osman, 2019; Alsu, 2019; Giilhan, 2020; Levent, 2020;
Barut & Kaya, 2020; Ekim Dertli & Eryiizlii, 2020; Bayraktar, 2020; Ozmen, 2021; Kesebir & Yildirim, 2019; Goniillii,
2020; Ezer, 2019; Seyranlioglu & Karavardar, 2019; Cimen, 2019; Kuloglu, 2019; Hatir & Kartal, 2019; Avci, 2020; Kanat,
2020; Ertugrul & Qureshi, 2020; Miinyas, 2020; Girgin & Ozgen, 2020.
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Figure 1. Return Series of the BIST Participation Indices

As shown in Figure 1, the participation index returns exhibit periods of upward and
downward movements while fluctuating around a relatively constant mean. The descriptive statistics
of the participation index return series are presented in Table 2.
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Table 2. Descriptive Statistics

XK100G XKO050G XK030G XKTUMG XSRDKG
Mean 0,210 0,191 0,201 0,214 0,218
Median 0,308 0,211 0,289 0,309 0,260
Maximum 9,262 9,506 9,371 9,193 9,284
Minimum -8,788 -9,292 -9,281 -8,634 -9,668
Std. Deviation 1,831 1,977 1,929 1,799 1,916
Skewness -0,621 -0,514 -0,524 -0,627 -0,471
Kurtosis 6,912 6,611 6,560 6,909 6,596
Jarque-Bera 671,493 562,029 549,05 671,968 551,028
Prob. 0,000 0,000 0,000 0,000 0,000
Observation 957 957 957 957 957

According to the descriptive statistics reported in Table 2, the XSRDKG series has the
highest mean (0.218), whereas the XK050G series has the lowest mean (0.191). The highest standard
deviation is observed for the XK050G series (1.977), while the lowest standard deviation belongs to
the XKTUMG series (1.799). In addition, all series exhibit negative skewness and excess kurtosis,
indicating that they do not follow a normal distribution (p < 0.05). As is typical of financial time
series, the return distributions are characterized by fat tails and leptokurtic distribution, leading to
deviations from normality. The sample consists of 957 observations.

Method

The long-memory property is characterized by a hyperbolically decaying autocorrelation
function, long-range dependence, and a slow mean-reversion process. In empirical studies,
differences in the rate at which the autocorrelation function decays provide preliminary evidence
regarding the stationarity of a time series and, consequently, its memory characteristics. Accordingly,
unit root tests, which are primarily employed to examine the stationarity of time series, also provide
an initial indication of whether a series exhibits short- or long-memory behaviour. However,
conventional unit root tests, which only determine whether a series follows an 1(0) or I(1) process,
are insufficient for distinguishing whether shocks to long-memory series are transitory or persistent.
With the recognition that time series are not necessarily restricted to I(0) or I(1) processes, the
concept of a fractional order of integration, where the integration parameter d can take real values,
emerged and became the foundation of long-memory models. Within this framework, fractional unit
root tests extend the conventional 1(0)-I(1) framework by allowing the order of differencing to
assume fractional values. This approach enables a more comprehensive assessment of whether
macroeconomic and financial time series exhibit long-memory characteristics and persistent
dynamics (Kaya & Celik, 2018, p. 355; Kutlu & Yurttagiiler, 2014, p. 378).

Both parametric and semiparametric methods are available for testing long-memory
behaviour. Semiparametric methods focus exclusively on estimating the fractional integration
parameter (d) without requiring the entire autocovariance structure of the series to be specified. A
major limitation of parametric approaches is their sensitivity to model misspecification, which may
result in biased parameter estimates. In contrast, semiparametric methods rely directly on estimating
the d parameter and are therefore less susceptible to biases arising from model misspecification
(Banerjee & Urga, 2005, p. 18). For this reason, the present study employs semiparametric methods.
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Geweke—Porter-Hudak (GPH) Log-Periodogram and Modified Log-Periodogram
(MLP) Methods

One of the most widely used methods for testing the presence of long memory in a time
series is the Geweke—Porter-Hudak (GPH) method, a semiparametric approach developed by
Geweke and Porter-Hudak (1983). In this method, the fractional integration parameter, denoted by
d, is estimated using a log-periodogram estimator (Choi & Zivot, 2007, p. 348).

The fractional integration parameter (d) proposed by Geweke and Porter-Hudak is estimated
using the following regression equation (Ozdemir, 2004, p. 251):

Where ¥; = logl(%;),  Z; =log (45i"2(0'5/11))' g~ i.i.d (0,”2/6)' 1(%) is
defined as 1(1)) = 2= |31, Ve[, 2, = (/)

The GPH estimator, d, represents the slope coefficient obtained from the regression of Yj on
Zj in the above equation. Here, (m) is a function of the sample size (T), satisfying the conditions
(m(T)/T) — 0 as T — o (Ozdemir, 2004, p. 251).

The GPH method employs a one-sided simple t-test to estimate the value of the fractional
integration parameter, d. Under this approach, the null hypothesis tests whether (d = 1), while the
alternative hypothesis is specified as (d < 1). Rejection of the null hypothesis indicates the absence
of a unit root and provides evidence of fractional integration, suggesting that the series may exhibit
long-memory behaviour (Kutlu & Yurttagiiler, 2014, p. 383).

An important advantage of the GPH method is its computational simplicity in empirical
applications (Banerjee & Urga, 2005, p. 20). However, the consistency and asymptotic normality of
the GPH estimator for the fractional integration parameter, d, were originally established only for the
case where (d < 0). In subsequent studies, Robinson (1990, 1995) extended these results by proving
the consistency and asymptotic normality of the estimator for the range (0 <d <0.5). Velasco (1999)
further derived asymptotic results for the non-stationary case, (0.5 < d < 1), under additional
regularity conditions. Nevertheless, Agiakloglou et al. (1993) argued that the GPH estimator suffers
from substantial finite-sample bias. They also demonstrated that the GPH estimator is not invariant
to first differencing and suggested that tests based on this estimator may produce seriously
misleading results (Choi & Zivot, 2007, p. 349).

Phillips (1999a, 1999b) proposed the Modified Log-Periodogram (MLP) approach as an
extension of the GPH method. The MLP estimator provides consistent estimates of the fractional
integration parameter even when d>0,5 and the error process follow either an AR(1) or an MA(1)
specification (Cevik & Erdogan, 2009, p. 34).

According to the MLP method, the fractional integration parameter, d, is estimated using the
following equation (Ozdemir, 2004, p. 252):

Y1 yjlogl,(4))

m 2
j=1Yj

d=-05 2
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Where y; = {log|1 — emf| -m~t YT, log|1 — e"’11'|}. Philips (1999b) shows that
n n da ..
distribution of d follows v (d — d) = N(0,/ ;) (Ozdemir, 2004, p. 252).

The MLP method provides a consistent estimator of the fractional integration parameter, d,
under relatively weak assumptions and without imposing any specific distributional assumption on
the error terms. Monte Carlo simulation results indicate that the MLP estimator exhibits reliable
finite-sample performance and effectively accommodates innovations in the data-generating process
in a nonparametric manner. In addition, the estimation procedure is computationally straightforward.
Nevertheless, the selection of the bandwidth parameter, m, remains an important issue in both the
GPH and MLP methods (Choi & Zivot, 2007, p. 350).

Modified Rescaled Range (R/S) Method (Lo R/S)

Lo's Modified Rescaled Range (R/S) method is an extension of the classical Rescaled Range
(R/S) method. Therefore, the classical R/S method is first introduced. Originally proposed by Hurst
(1951), the R/S method provides a measure of long-range dependence based on the estimation of the
Hurst exponent for stationary time series. The Hurst exponent, which builds upon Einstein's
contributions to the theory of Brownian motion of physical particles, is widely used to detect the
presence of long-memory behaviour in time series (Bhattacharya & Bhattacharya, 2012, p. 71).

In the classical R/S analysis, consider a time series {x;}, where t = 1,2, ... n. The j th partial
sum is defined as Y; = Z{zlxt, and the corresponding sample variance is given by sz =

j%zjﬂ(xt —%Yj)z for j =1,2,..n. Based on these definitions, the rescaled adjusted range

statistic, also known as the R/S statistic, is expressed as follows (Wang et al., 2007, p. 852):

R _1 v tY o (v tY
5, =5 L (= 57) - gmin, (=57 ®

The main advantage of the classical R/S analysis is that it does not require the underlying
series to follow a normal distribution or any specific distributional assumption. Therefore, the
reliability of the results is maintained regardless of whether the distributional characteristics of the
series are known or unknown. However, the classical R/S statistic has been widely criticized because
it cannot distinguish between short-memory and long-memory dependence that may exist in financial
time series. In other words, since the classical R/S analysis uses only the standard deviation S; in the
denominator, the estimated Hurst exponent may be upward biased in the presence of short-term
autocorrelations (short memory) within the series. To overcome this limitation, Lo (1991) modified
the classical R/S statistic by replacing the standard deviation term in the denominator with a
consistent estimator of the long-run variance that incorporates the autocovariances up to the first (q)
lags. The modified variance estimator (Sq) can be expressed as follows (Bhattacharya &
Bhattacharya, 2012, p. 72; Wang et al., 2007, p. 852):

1/2

n q n
1 2
Sq = [EJZ(X}' - D?n)z + Z;wf(‘ﬂ z (x; — fn)(xi—j — %n) )

i=j+1
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Where X, represents the sample mean of the time series. The weighting factors w;(q), are

defined as w;(q) = (1 _J / q+ 1) , q < n.Based on this formulation, Lo’s modified R/S statistic is
defined as follows (Wang et al., 2007, p. 852):

i i

1 _
Ong =515 .09 = %) = gmin D (5~ %) ©)
j=1 j=1
Lo employs the acceptance region ([0.809; 1.862]) at the 95% significance level to test the
null hypothesis that there is no long-range dependence against the alternative hypothesis indicating
the presence of long-range dependence (Teverovsky et al., 1999, p. 217).

Robinson Gaussian Semiparametric (GSP) Method

Robinson (1995a) proposed a Gaussian semiparametric and non-closed-form estimator
(GSP), which cannot be directly expressed by a single equation, for estimating the fractional
integration parameter (d). In the GSP estimation procedure, the parameter m must first be introduced.
The parameter m can take values less than or equal to ([(T-1)/2]) and should satisfy the condition
(I/m + m/T) as T—o0. The GSP estimator of the fractional integration parameter d is obtained by
minimizing the following objective function (Ozdemir, 2004, p. 252).

I
r(d) = q(g,d) — 1 =logm™1 /1( 2]3 de‘lz log 4; (6)
]_

Where q(g,d) = m™1 3™ (A( ) 4 log g A7 Zd) with g = m~1 ™, 2724 1(2;) When the
value of d minimizes the function r(d), it converges in probability to the true value of d as T—oo.
Robinson (1995a) demonstrated mg(d - d) 2 N(0,0.25) as T—oo. The asymptotic variance of d is
equal to (1/4m) (Ozdemir, 2004, p. 252).

The GSP estimator has several advantages compared with spectral regression estimators and
their extensions. It is consistent under relatively mild conditions, and, under slightly stronger
assumptions, it is asymptotically normally distributed and more efficient (Barkoulas & Baum, 1998,
p- 119).

Findings

This section presents and discusses the empirical findings obtained from the methods
employed in the study. The results of the conventional unit root tests, namely the Augmented
Dickey—Fuller (ADF) and Phillips—Perron (PP) tests, are reported in Table 3.
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Table 3. ADF and PP Unit Root Test Results (Level)

PP XK030G  XKO050G  XK100G XKTUMG XSRDKG
Constant t-statistic -30.059 -30.202 -30.175 -30.309 -30.325
Prob. 0.000 0.000 0.000 0.000 0.000
Constant and Trend t-statistic -30.177 -30.306 -30.260 -30.393 -30.429
Prob. 0.000 0.000 0.000 0.000 0.000
ADF XK030G  XKO050G  XK100G  XKTUMG XSRDKG
Constant t-statistic -30.060 -30.205 -30.181 -30.308 -30.325
Prob. 0.000 0.000 0.000 0.000 0.000
Constant and Trend t-statistic -30.174 -30.303 -30.261 -30.393 -30.432
Prob. 0.000 0.000 0.000 0.000 0.000

As reported in Table 3, the null hypothesis is rejected at the 1% significance level (p <0.01)
for all models and all series at their level values. Accordingly, the ADF and PP unit root test results
indicate that all series are stationary at level and do not contain a unit root. The results of the Carrion-
i-Silvestre unit root test, which allows for multiple structural breaks, are presented in Table 4.

Table 4. Carrion-i Silvestre Multiple Structural Break Unit Root Test Results (Level)

XK100G
PT test MPT test MZA test MSB test MZT test
Test 1.598 1.506 -294.110 0.041 -12.126
Critic value 9.303 9.303 -46.680 0.103 -4.825
Break date 207 312 441 680 839
XK030G
Test 1.565 1.475 -300.480 0.041 -12.256
Critic value 9.3031 9.3031 -46.680 0.103 -4.825
Break date 207 312 441 680 839
XSRDKG
Test 1.694 1.575 -281.460 0.042 -11.862
Critic value 9.287 9.287 -46.775 0.103 -4.831
Break date 201 312 441 680 839
XK050G
Test 1.529 1.420 -311.045 0.040 -12.471
Critic value 9.280 9.280 -46.762 0.103 -4.830
Break date 201 312 441 680 839
XKTUMG
Test 1.743 1.684 -263.032 0.044 -11.467
Critic value 9.253 9.253 -46.882 0.103 -4.840
Break date 207 312 487 680 839

The results presented in Table 4 indicate that the PT, MPT, MZA, MSB, and MZT test
statistics are lower than their corresponding critical values for all series at the level form.
Accordingly, the null hypothesis of a unit root in the presence of structural breaks is rejected,
indicating that all series are stationary at level. The presence of long-memory characteristics in the
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participation index return series was subsequently examined using the GPH, Lo Modified R/S, MLP,
and GSP tests. The corresponding results are reported in Tables 5, 6, 7, and 8.

Table 5. GPH Fractional Unit Root Test Results for the Participation Index Series

XK100G XK050G
Power Estd t p Power Estd t p
0.5 0.040 0.294 0.771 0.5 0.067 0.469 0.643
0.55 -0.031 -0.312 0.757 0.55 -0.016 -0.144 0.886
0.6 -0.045 -0.577 0.566 0.6 -0.105 -1.226 0.225
0.65 0.000 -0.005 0.996 0.65 -0.068 -1.035 0.304
0.7 0.019 0.374 0.709 0.7 -0.050 -0.963 0.338
0.75 0.043 0.904 0.368 0.75 0.015 0.322 0.748
0.8 0.025 0.602 0.548 0.8 0.007 0.166 0.868
0.85 0.042 1.207 0.228 0.85 0.020 0.562 0.574
0.9 0.033 1.073 0.284 0.9 0.019 0.638 0.524
0.95 0.036 1.241 0.215 0.95 0.022 0.775 0.439
XK030G XKTUMG
Power Estd t p Power Estd t p
0.5 -0.024 -0.143 0.887 0.5 0.071 0.605 0.550
0.55 -0.087 -0.705 0.485 0.55 0.003 0.038 0.970
0.6 -0.088 -0.927 0.358 0.6 -0.017 -0.235 0.815
0.65 -0.062 -0.848 0.399 0.65 0.020 0.332 0.741
0.7 -0.037 -0.654 0.514 0.7 0.040 0.822 0.413
0.75 0.003 0.055 0.956 0.75 0.058 1.280 0.202
0.8 -0.009 -0.210 0.834 0.8 0.041 1.037 0.301
0.85 0.018 0.516 0.606 0.85 0.053 1.539 0.125
0.9 0.011 0.367 0.714 0.9 0.041 1.361 0.174
0.95 0.015 0.524 0.600 0.95 0.042 1.494 0.136
XSRDKG
Power Estd t p
0.5 0.073 0.431 0.670
0.55 -0.023 -0.186 0.853
0.6 -0.086 -0.903 0.370
0.65 -0.075 -1.027 0.307
0.7 -0.040 -0.715 0.476
0.75 0.017 0.307 0.759
0.8 0.002 0.049 0.961
0.85 0.010 0.276 0.783
0.9 0.010 0.299 0.765
0.95 0.013 0.408 0.683

As shown in Table 5, the null hypothesis of no long memory cannot be rejected for any of
the return series (p > 0.05), indicating that none of the series exhibit long-memory characteristics.
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Table 6. Lo Modified R/S Test Results for the Participation Index Series
XK100G XKO050G XKO030G XKTUMG XSRDKG

Test Statistic (Maximum Lag = 5) 1.33 1.20 1.35 1.34 1.25
Critic Values: %90 [ 0.861, 1.747 ], %95: [ 0.809, 1.862 ], %99: [ 0.721, 2.098 ]

According to the results presented in Table 6, the test statistics are lower than the
corresponding critical values. Therefore, the null hypothesis of no long memory cannot be rejected,
indicating that the participation index return series do not exhibit long-memory characteristics.

Table 7. MLP Fractional Unit Root Test Results for the Participation Index Series

XK100G XK050G
Power Estd t p Power Estd t p
0.5 0.085 0.561 0.579 0.5 0.029 0.198 0.844
0.55 -0.008 -0.072 0.943 0.55 -0.046 -0.405 0.688
0.6 -0.029 -0.349 0.728 0.6 -0.129 -1.487 0.142
0.65 0.008 0.118 0.906 0.65 -0.087 -1.312 0.193
0.7 0.024 0.456 0.649 0.7 -0.065 -1.243 0.216
0.75 0.047 0.961 0.338 0.75 0.004 0.075 0.941
0.8 0.027 0.665 0.507 0.8 -0.003 -0.067 0.947
0.85 0.044 1.263 0.208 0.85 0.012 0.342 0.732
0.9 0.034 1.124 0.262 0.9 0.013 0.426 0.670
XK030G XKTUMG
Power Estd t p Power Estd t p
0.5 0.053 0.358 0.723 0.5 0.100 0.790 0.436
0.55 -0.027 -0.243 0.809 0.55 0.017 0.180 0.858
0.6 -0.037 -0.424 0.673 0.6 -0.007 -0.099 0.921
0.65 -0.022 -0.326 0.745 0.65 0.025 0.406 0.686
0.7 -0.005 -0.099 0.921 0.7 0.043 0.869 0.387
0.75 0.028 0.597 0.552 0.75 0.061 1.322 0.188
0.8 0.012 0.302 0.763 0.8 0.043 1.080 0.281
0.85 0.035 1.013 0.312 0.85 0.054 1.583 0.114
0.9 0.025 0.839 0.402 0.9 0.042 1.395 0.164
XSRDKG
Power Estd t p
0.5 0.077 0.445 0.660
0.55 -0.024 -0.191 0.850
0.6 -0.087 -0.907 0.368
0.65 -0.077 -1.040 0.301
0.7 -0.042 -0.740 0.461
0.75 0.014 0.259 0.796
0.8 0.001 0.016 0.987
0.85 0.009 0.254 0.800
0.9 0.009 0.270 0.788
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As reported in Table 7, the null hypothesis of no long memory cannot be rejected for any of
the return series (p > 0.05), indicating that none of the series exhibit long-memory characteristics.

Table 8. GSP Fractional Unit Root Test Results for the Participation Index Series

XK100G XK050G
Power Estd t p Power Estd t p
0.5 0.018 0.136 0.893 0.5 0.027 0.190 0.851
0.55 -0.031 -0.313 0.756 0.55 -0.016 -0.145 0.886
0.6 -0.045 -0.578 0.566 0.6 -0.105 -1.228 0.224
0.65 -0.009 -0.135 0.893 0.65 -0.075 -1.149 0.254
0.7 0.014 0.287 0.775 0.7 -0.053 -1.042 0.300
0.75 0.044 0.928 0.355 0.75 0.016 0.348 0.729
0.8 0.026 0.644 0.520 0.8 0.006 0.162 0.872
0.85 0.041 1.246 0.214 0.85 0.020 0.604 0.546
0.9 0.028 1.026 0.305 0.9 0.017 0.608 0.543
XK030G XKTUMG
Power Estd t p Power Estd t p
0.5 -0.050 -0.305 0.762 0.5 0.050 0.438 0.665
0.55 -0.087 -0.706 0.484 0.55 0.003 0.037 0.971
0.6 -0.088 -0.928 0.357 0.6 -0.017 -0.236 0.815
0.65 -0.068 -0.941 0.349 0.65 0.011 0.191 0.849
0.7 -0.040 -0.727 0.469 0.7 0.035 0.720 0.473
0.75 0.003 0.068 0.946 0.75 0.059 1.319 0.189
0.8 -0.007 -0.177 0.860 0.8 0.041 1.069 0.286
0.85 0.019 0.576 0.565 0.85 0.051 1.567 0.118
0.9 0.009 0.330 0.741 0.9 0.035 1.276 0.203
XSRDKG
Power Estd t p
0.5 0.040 0.243 0.809
0.55 -0.023 -0.187 0.852
0.6 -0.086 -0.905 0.369
0.65 -0.081 -1.127 0.263
0.7 -0.043 -0.790 0.431
0.75 0.015 0.271 0.787
0.8 0.003 0.075 0.941
0.85 0.011 0.304 0.761
0.9 0.008 0.254 0.800

The results reported in Table 8 indicate that the null hypothesis of no long memory cannot
be rejected, suggesting that none of the participation index return series exhibit long-memory
characteristics.
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Conclusion

Participation indices have attracted increasing attention from investors not only because they
comply with Islamic principles but also because they are subject to specific financial screening
criteria that provide a more robust and rational risk—return profile. For investors participating in
Islamic financial markets, determining whether these markets are efficient and whether they exhibit
long-memory characteristics is of considerable importance. Against this background, the present
study investigates the existence of long-memory behaviour in the return series of participation indices
traded on Borsa Istanbul. The analysis is based on daily return series derived from the closing prices
of the BIST Participation 30, BIST Participation 50, BIST Participation 100, BIST Participation All,
and BIST Participation Sustainability indices covering the period from November 17, 2021, to
September 11, 2025.

The empirical analysis first examined whether the return series contained a unit root.
Conventional unit root tests, namely the Augmented Dickey—Fuller (ADF) and Phillips—Perron (PP)
tests, together with the Carrion-i-Silvestre structural break unit root test, were employed. The results
consistently indicate that all return series are stationary at their level values and do not contain a unit
root. Subsequently, the Geweke—Porter-Hudak (GPH), Modified Log-Periodogram (MLP), Lo
Modified Rescaled Range (Lo R/S), and Gaussian Semiparametric (GSP) methods were employed
to investigate the presence of long memory. The findings obtained from all four methods consistently
reveal that the return series of the participation indices traded on Borsa Istanbul do not exhibit long-
memory behaviour. These findings are consistent with those reported by Alam et al. (2016), Sakarya
et al. (2018), Ozkan and Cakar (2020), and Ozdemir et al. (2021).

The absence of long memory implies that investors cannot systematically predict future price
movements using historical price information in participation index markets. In other words,
correlations in participation index prices do not persist over extended periods, and shocks affecting
these markets dissipate relatively quickly. These findings support the Efficient Market Hypothesis,
which argues that future asset prices cannot be systematically predicted based on past price
movements. Accordingly, the empirical evidence suggests that the weak-form Efficient Market
Hypothesis holds for the BIST Participation 50, BIST Participation 100, BIST Participation All, and
BIST Participation Sustainability indices during the sample period.

The Islamic and financial screening criteria applied in constructing participation indices not
only ensure compliance with Sharia principles but also function as a quality filter that enhances the
financial characteristics of the constituent firms. In other words, the selection process underlying
Islamic indices reflects not only faith-based screening but also financial quality considerations. This
screening mechanism is reflected in the performance, volatility, and risk characteristics of Islamic
indices by reducing risk, mitigating information asymmetry, and limiting speculative trading, thereby
contributing to greater market efficiency. This perspective is consistent with the Quality Filter
Hypothesis, which argues that the screening criteria applied in constructing Islamic indices improve
market performance through quality-based filtering (Hassan & Girard, 2011; Walkshéusl & Lobe,
2012; Jaballah et al., 2018; Ayedh et al., 2019). Therefore, the finding that participation indices
satisfy the weak-form Efficient Market Hypothesis, as evidenced by the absence of long-memory
behaviour, provides empirical support for this hypothesis.

From a practical perspective, the findings suggest that, for the indices and sample period
examined in this study, investors are unlikely to earn abnormal returns by relying on historical prices
or publicly available past information. Instead, investors may benefit from diversifying their
portfolios across domestic and international financial instruments, including both conventional and
Islamic assets that exhibit different dependence structures and market characteristics.

This study is subject to certain limitations. Since the analysis focuses on selected
participation indices traded on Borsa Istanbul, the findings are confined to the sample period and
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market examined. Future research may extend the analysis by comparing Islamic and conventional
stock market indices across both domestic and international markets, employing alternative long-
memory and volatility models, and considering longer sample periods to provide more
comprehensive evidence regarding the dynamics of market efficiency and persistence.
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Giris

Finansal piyasalarin isleyisi ve 6zellikle hisse senedi piyasalarinin davranigsal 6zellikleri,
uzun yillardir ekonomi, finans, istatistik ve matematik gibi farkli disiplinlerin ortak arastirma
alanlarindan biri olmustur. Ancak son dénemde bu ilgi, yalmizca geleneksel piyasalara degil; etik
yatirim, siirdiiriilebilir finans ve faizsiz finans ilkeleri dogrultusunda sekillenen alternatif piyasa
yapilarina da yonelmistir. Bu baglamda katilim endeksleri, yatirnmci1 davraniglarini, sermaye
akimlarim1 ve alternatif finansal sistemlerin performansini yansitan 6nemli gostergeler haline
gelmigtir. Seriat ilkelerine dayali olarak belirlenen sektdrel ve finansal filtreleme kriterleri
dogrultusunda olusturulan bu endeksler; faiz yasagi, bor¢luluk sinirlamalar1 ve etik temelli tarama
mekanizmalar1 nedeniyle geleneksel endekslerden yapisal olarak ayrigsmaktadir. Bu farklilik, katilim
endekslerinin risk-getiri profili, volatilite davranis1 ve bilgiye tepki siireclerinde kendine 6zgii
dinamikler iiretmesine neden olmaktadir (Jawadi vd., 2014; Hammoudeh vd., 2014; Akten Ciiriik,
2018).

Katilim endekslerinin yatirnrm evrenini daraltan filtreleme yapisi, fiyat olusum
mekanizmasinin ve piyasa etkinliginin geleneksel piyasalardan farklilagabilecegine isaret
etmektedir. Ozellikle diisiik borgluluk diizeyi, belirli sektorlerin dislanmasi ve yatirimer tercihlerinin
yalnizca finansal degil, ayn1 zamanda dini ve etik degerlere dayanmasi; bu piyasalarda soklarin
kalicilig1 ve volatilite yapisinin farkli bigimlerde ortaya ¢ikmasina yol agabilmektedir. Bu nedenle
katilim endeksleri, yalnizca alternatif yatirim araglari olarak degil; piyasa davranislarinin ve finansal
teorilerin sinandig1 6zgiin bir arastirma alani olarak da degerlendirilmektedir (Charles vd., 2017).

Katilim endekslerinin bu 6zgiin yapisi, finansal zaman serilerinin istatistiksel 6zelliklerinin
ayrintili bicimde incelenmesini gerekli kilmaktadir. Bu noktada, 6zellikle “uzun hafiza” olgusu,
piyasa etkinligi, yatirim stratejilerinin siirdiiriilebilirligi ve risk yonetimi agisindan temel bir
arastirma basligi olarak 6ne ¢ikmaktadir. Uzun hafiza, bir zaman serisinin gegmis degerlerinin
gelecekteki degerler izerinde kalic1 ve anlamli bir etkiye sahip olmasini ifade etmektedir. Baska bir
ifadeyle, piyasada meydana gelen bir sokun etkisi kisa siirede ortadan kalkmak yerine uzun doneme
yayilarak varligini siirdiirebilmektedir (Baillie, 1996).

Finansal zaman serilerinde uzun hafiza 6zelligi; getiri serileri, volatilite, islem hacmi ve fiyat
farklar1 gibi cesitli degiskenlerde gozlemlenebilmektedir. Bu yapi, geleneksel kisa hafizal
siireglerden; dissal soklara verilen tepkilerin zaman iginde yavas ve kademeli bigimde
soniimlenmesiyle ayrilmaktadir. Dolayisiyla uzun hafiza, kisa dénemli modellerin agiklamakta
yetersiz kaldig1 bagimhilik iliskilerini goriinlir kilmakta; tahminleme basarisini artirmakta ve risk
yoOnetimi uygulamalarinda daha gergek¢i sonuglar sunmaktadir (Beran, 1994; Mandelbrot, 1997).
Ozellikle uzun hafiza iceren siireclerde riskin uzun dénem boyunca yiiksek seyretmesi, finansal
kirilganlik analizlerinde bu yapinin dikkate alinmasini zorunlu kilmaktadir.
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Uzun hafiza kavrami, dogrudan piyasa etkinligi tartismalariyla iligkilidir. Finansal varlik
fiyatlariin bilgi setini ne 6l¢ilide ve ne hizda yansittigini agiklayan Etkin Piyasa Hipotezi (EPH), bu
baglamda temel teorik c¢erceveyi olusturmaktadir. Fama (1970) tarafindan gelistirilen
siniflandirmaya gore, gecmis fiyat hareketlerine iliskin tiim bilginin mevcut fiyatlara tam olarak
yansidigi piyasa yapisi zayif formda etkin olarak tanimlanmaktadir. Kamuya ag¢iklanan tiim bilgilerin
fiyatlara yansimas1 yar giiclii formu; kamuya agik olmayan igsel bilgilerin dahi fiyatlara tam olarak
yansimast ise giiclii formu ifade etmektedir. Zayif formda etkin bir piyasada ge¢mis fiyat verileri
gelecekteki fiyatlar1 dngdérmede kullanilamaz; dolayisiyla sistematik bicimde anormal getiri elde
etmek miimkiin degildir (Cevik ve Topaloglu, 2014).

Bu noktada uzun hafiza analizleri, zay1f formda piyasa etkinliginin test edilmesinde 6nemli
bir ara¢ olarak 6ne ¢ikmaktadir. Eger finansal serilerde ge¢mis degerlerin gelecekteki hareketler
iizerinde kalic1 etkisi tespit edilirse, fiyatlarin tamamen rassal olmadig1 ve bilgi akisinin eksiksiz
bigimde fiyatlara yansimadigi sonucuna ulagilmaktadir. Bu durum, zayif formda etkinlik varsayimini
zayiflatmakta ve alternatif teorik yaklasimlari glindeme getirmektedir (Lo, 1991). Dolayisiyla uzun
hafiza 6zelliginin belirlenmesi, yalnizca istatistiksel bir tespit degil; ayni1 zamanda piyasa yapisinin
etkinlik diizeyine iligkin teorik bir degerlendirme niteligi tagimaktadir. Nitekim McMillan ve
Thupayagale (2008) tarafindan yapilan ¢alisma sonuglari, menkul kiymet fiyatlarinda uzun hafizanin
varlig1 ile zayif formda etkin piyasa hipotezi arasinda dogrudan bir iliski oldugunu gostermektedir.

Bu ¢aligmada Borsa Istanbul’da islem goren katilim endekslerinin uzun hafiza 6zelligi
arastirilmaktadir. Bu kapsamda BIST Katilim 30, BIST Katilim 50, BIST Katilim 100, BIST Katilim
Tim ve BIST Katilim Siirdiiriilebilirlik endekslerine iliskin 17.11.2021-11.09.2025 doénemini
kapsayan giinliik kapanig fiyatlarindan elde edilen getiri verileri analiz edilmistir. Uzun hafiza
yapisinin belirlenmesinde GPH, MLP, Lo R/S ve GSP yontemleri kullanilmistir.

Bu ¢aligma, Borsa Istanbul’da islem goren katilim endekslerinin uzun hafiza 6zelliklerini
inceleyerek, Tiirkiye 6zelinde sinirli olan literatiire onemli bir katki sunmaktadir. Birden fazla katilim
endeksinin ayni ¢ergevede ve giincel bir veri seti kullanilarak analiz edilmesi, katilim endekslerinin
fiyatlama dinamiklerinin daha kapsamli bigcimde degerlendirilmesine olanak saglamaktadir. Elde
edilen bulgular, katilm endekslerinin zayif formda piyasa etkinligi agisindan degerlendirilmesine
ampirik kanit sunmakta; soklarin kalicilig, risk yapist ve yatirimcilarin anormal getiri elde etme
olasiligina iliskin 6nemli ¢ikarimlar saglamaktadir. Bu yoniiyle calisma, hem akademik literatiire
metodolojik ve ampirik katki sunmakta hem de katilim endekslerine yatirim yapan piyasa aktorleri
ve politika yapicilar i¢in yol gosterici nitelik tagimaktadir.

Literatiir Arastirmasi

Konuya iligskin ulusal ve uluslararasi literatiir incelendiginde, katilim endeksleri iizerine
yapilan calismalarin sayisinin geleneksel hisse senedi endekslerine kiyasla daha siirli oldugu
goriilmektedir. Bununla birlikte, mevcut ¢aligsmalar 6zellikle zayif formda piyasa etkinligi, uzun
hafiza davranisi, volatilite yapist ve tahmin performansi eksenlerinde yogunlasmaktadir. Literatiir
yalnizca kronolojik gelisim agisindan degil; ulasilan bulgular, kullanilan yontemler ve kuramsal
yaklagimlar bakimindan da farklilagsmaktadir. Bu nedenle g¢aligmalarin tematik bir ¢ercevede
degerlendirilmesi, alanin daha biitiinciil bi¢imde anlagilmasini saglamaktadir.

Literatiirde baz1 ¢aligmalar, katilim endekslerinin zayif formda etkinlik hipotezi ile uyumlu
hareket ettigini ortaya koymaktadir. Ozellikle klasik zaman serisi testleri ve otokorelasyon
analizlerine dayanan arastirmalarda bu sonuca daha sik rastlanmaktadir. Alam vd. (2016), geleneksel
ve Islami muadilleri bulunan 10 kiiresel sektorel endeksi Coklu Fraktal Trende Gére Diizeltilmis
Dalgalanma Analizi yontemiyle incelemis ve kisa vadede benzer etkinlik diizeyleri tespit etmistir.
Calisma, 6zellikle son on yilda Islami sektdrel endekslerin daha yiiksek etkinlik rejimi sergiledigini
gostermistir. Benzer bicimde Sakarya vd. (2018), Katilim-30, Katilim-50 ve Katilim Model Portfoy
Endekslerini zamanla degisen KSS birim kok testiyle analiz etmis ve bu endekslerin genel olarak
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zay1f formda etkinlik hipotezine uygun hareket ettigini ortaya koymustur. Ozkan ve Cakar (2020) da
hareketli pencere yaklasimi ve otokorelasyon analizi ile Tiirkiye’deki islami endekslerin biiyiik
Olciide etkin oldugunu, ancak bu etkinligin donemsel dalgalanmalar gosterebildigini ifade etmistir.
Bu caligmalar birlikte degerlendirildiginde, 6zellikle dogrusal testlere dayanan analizlerde katilim
endekslerinin kisa vadede bilgi etkinligi gosterebildigi anlagilmaktadir.

Diger bir literatiir grubu ise katilim endekslerinde uzun hafiza davranisinin bulundugunu ve
bu durumun zayif formda etkinlik hipotezine aykir1 oldugunu ileri siirmektedir. Ozellikle kesirli
biitiinlesme ve fraktal temelli yontemler kullanildiginda bu sonuglar daha belirgin hale gelmektedir.
Bugan vd. (2019), Katilim 30 Endeksi tizerinde ARFIMA-FIEGARCH modeli uygulayarak hem
getiri hem de volatilite serilerinde uzun hafiza davranis1 tespit etmis ve Tiirkiye’deki Islami hisse
senedi piyasasinda zayif formda etkinligin gecerli olmadigini1 savunmustur. Giines (2020) de BIST
Katilim 30 ve Dow Jones islami Piyasalar Tiirkiye Endeksi iizerinde FIAPARCH yaklasimi ile
benzer sekilde uzun hafiza parametresinin anlamli oldugunu gostermistir. Saking ve Saking (2024)
ise bes farkli BIST katilim endeksinde rassal yiiriiylis davranisinin goriilmedigini ve tiim endekslerde
zay1f form etkinliginin saglanmadigim ortaya koymustur. Uluslararasi alanda da benzer sonuglar
mevcuttur. Ashraf ve Marashdeh (2018), GCC Seriat uyumlu piyasalarinda hem kisa hem de uzun
hafiza bagimlilig1 tespit etmis; Malezya piyasasinin ise daha yiiksek etkinlik gosterdigini belirtmistir.
Bu durum, piyasa yapisinin ve kurumsal gelismisligin etkinlik iizerinde belirleyici oldugunu
diistindiirmektedir. Bu grup caligmalar, katilim endekslerinin yalnizca fiyat getirileri bakimindan
degil, yapisal bagimliliklar1 agisindan da incelenmesi gerektigini gostermektedir.

Literatiirde 6nemli bir diger tema, katilim endekslerinin volatilite yapisinin modellenmesidir.
Bu c¢alismalarda ¢ogunlukla GARCH ailesi modelleri ve hibrit yontemler tercih edilmektedir. Nasr
vd. (2016), Dow Jones Islami Hisse Senedi Piyasas1 Endeksi iizerinde Markov-gecisli multifraktal
model ile GARCH tiirii modelleri karsilastirmis ve en yiiksek performansin Markov-gecisli model
tarafindan saglandigim géstermistir. E1 Mehdi ve Mghaieth (2017), alti Dow Jones Islami endeksi
i¢in ¢ok degiskenli GARCH modelleri arasinda DCC-FIAPARCH modelinin iistiin oldugunu ortaya
koymustur. Ozdemir vd. (2021) ise Tiirkiye’deki katilim endekslerinde getiri serilerinin kisa hafizali,
volatilite serilerinin ise uzun hafizali oldugunu tespit etmistir. Bu bulgular, etkinlik ile volatilite
davranisinin aynm1 kavramsal diizlemde degerlendirilmemesi gerektigini gostermektedir. Getiri
serileri kisa vadede etkin olabilirken, volatilite serilerinin kaliciligt uzun hafizali yapilar
sergileyebilmektedir.

Son dénem literatiir, geleneksel ekonometrik modellerin 6tesine gecerek yapay zeka ve hibrit
yontemlere yonelmektedir. Bu egilim, katilim endekslerinin karmagsik ve dogrusal olmayan yapisini
daha iyi aciklama arayisinin bir sonucudur. Chkili ve Hamdi (2021), FIAPARCH modeli ile yapay
sinir aglarini birlestiren hibrit modelin klasik GARCH ve FIAPARCH modellerine kiyasla daha
yiiksek tahmin performansi sundugunu gostermistir. Boulanouar vd. (2024) ise ANN modelleri
kullanarak Dubai Finansal Piyasasi Seriat Endeksi ile kiiresel islami endeksler arasindaki korelasyon
ve bilgi akisini incelemis; yapay zeka temelli modellerin klasik yontemlerden daha basarili oldugunu
ortaya koymustur. Bu ¢aligmalar, katilim endekslerinin analizinde veri odakli yontemlerin giderek
daha fazla 6nem kazandigim gostermektedir?.

2 Borsa Istanbul (BIST), pay piyasalari, borsa endeksleri, hisse senedi getirileri, piyasa oynakligi, fiyat-hacim iligkileri,
uluslararasi borsalar arasindaki etkilesim ve yayilma etkileri, finansal piyasalarin biitinlesmesi, sektorel endeksler, Islami
endeksler, piyasa etkinligi ve BIST sirketlerinin finansal performanslarinin farkli ekonometrik ve ¢ok kriterli karar verme
yontemleriyle incelendigi gesitli ¢calismalar icin ayrica bk. Paksoy, 2021; Siislii & Altin, 2022; Yiiriik, 2022; Kaya &
Giilhan, 2023; Saatcioglu & Kula, 2024; Aver & Avci, 2023; Sarthan, 2024; Cipe & Aslan, 2023; Bozkurt & Simsek, 2024;
Ozari, 2023; Demirkale, 2023; Can, 2023; Keskin & Aytiire, 2024; Yiizbasioglu, 2025; Talas, 2025; Oztiirk, 2026; Tuncay,
2025; Keyifli & Ergiin, 2025; Akten Ciiriik, 2018; Yilmaz & Yerdelen Kaygin, 2018; Goniillii, 2018; Topaloglu &
Turaboglu, 2019; Agirman & Osman, 2019; Alsu, 2019; Giilhan, 2020; Levent, 2020; Barut & Kaya, 2020; Ekim Dertli &
Eryiizlii, 2020; Bayraktar, 2020; Ozmen, 2021; Kesebir & Yildirim, 2019; Géniillii, 2020; Ezer, 2019; Seyranlioglu &
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Veri Seti

Calisma kapsaminda Borsa Istanbul katilm endeks serilerinde uzun hafiza &zelligi
incelenmektedir. Bu cergevede Borsa Istanbul’da islem goren BIST Katilim 30, BIST Katilim 50,
BIST Katilm 100, BIST Katilim Tim ve BIST Katilim Siirdiiriilebilirlik endekslerine iliskin
17.11.2021-11.09.2025 donemine ait giinliik kapamis fiyatlar1 kullanilarak analiz yapilmistir.
Orneklem dénemi belirlenirken katilim endekslerinin 01.10.2021 tarihinden itibaren kapanis
fiyatlarindan hesaplanmaya baslamasi g6z oOniinde bulundurulmustur. Calismada 6rneklem
donemine iliskin giinliik logaritmik getiriler kullanilmistir. Logaritmik getiri In(py/pe1)*100 formiilii
ile hesaplanmistir. Uzun hafizanin incelenmesine iligkin analizler EViews ve Stata paket programlari
kullanilarak gerceklestirilmistir. Calismada kullanilan endeks bilgileri Tablo 1°de yer almaktadir.

Tablo 1. Katilim Endekslerine Iligkin Bilgiler

Endeksin Adi Getiri Endeksinin Kodu
BIST Katilim 30 XK030G

BIST Katilim 50 XK050G

BIST Katilim 100 XK100G

BIST Katilim Tim XKTUMG

BIST Katilim Siirdiiriilebilirlik XSRDKG

Not: Tiim veriler investing.com adresinden elde edilmistir.

Katilim endekslerine ait getiri serilerinin grafikleri Sekil 1’de gosterilmektedir.

Karavardar, 2019; Cimen,"2019; Kuloglu, 2019; Hatir & Kartal, 2019; Avci, 2020; Kanat, 2020; Ertugrul & Qureshi, 2020;
Miinyas, 2020; Girgin & Ozgen, 2020.
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Sekil 1. Katilim Endekslerine Ait Getiri Serileri

Sekil 1 incelendiginde katilim endeks getirilerinin donem donem ytikselis ve diisiis egilimi
icerisinde oldugu, bununla birlikte belirli bir ortalama etrafinda dalgalandig1 gortilmektedir. Katilim
endeks getiri serilerinin tanimlayici istatistikleri Tablo 2’de sunulmaktadir.
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Tablo 2. Tanimlayici Istatistikler

XK100G XK050G XK030G XKTUMG XSRDKG
Ortalama 0,210 0,191 0,201 0,214 0,218
Medyan 0,308 0,211 0,289 0,309 0,260
Maksimum 9,262 9,506 9,371 9,193 9,284
Minimum -8,788 -9,292 -9,281 -8,634 -9,668
Std. Sapma 1,831 1,977 1,929 1,799 1,916
Carpiklik -0,621 -0,514 -0,524 -0,627 -0,471
Basiklik 6,912 6,611 6,560 6,909 6,596
Jarque-Bera 671,493 562,029 549,05 671,968 551,028
Olasilik 0,000 0,000 0,000 0,000 0,000
Gozlem 957 957 957 957 957

Tanimlayic istatistiklere gore (Tablo 2) en yiiksek ortalama (0,218) XSRDKG serisine, en
diisiik ortalama (0,191) XK050G serisine, en yiiksek standart sapma (1,977) XK050G serisine, en
diisiik standart sapma ise (1,799) XKTUMG serisine aittir. Bununla birlikte biitiin serilerin sola
carpik ve asir1 pozitif basikliga sahip oldugu ve normal dagilim gostermedigi (p<0,05) sdylenebilir.
Finansal zaman serileri yapist geregi daha kalin kuyruklu ve asir1 sivri dagilim gosterdiginden,
normal dagilimdan farklilik gostermektedir. Calisma 957 gézlemden olugmaktadir.

Yontem

Uzun hafiza yapisi, zaman serilerine ait otokorelasyon fonksiyonunun hiperbolik bigimde
yavas azalmasi, uzun donem bagimlilik ve yavas ortalamaya doniis egilimi gibi 6zelliklere sahiptir.
Ampirik ¢aligmalarda zaman serilerinin otokorelasyon fonksiyonlarmdaki yavaglama hizindaki
farkliliklar, serilerin duraganligina ve dolayisiyla hafiza yapilarina iligskin ilk ¢ikarimlarin
yapilmasina imkan vermektedir. Bu dogrultuda, serilerin duragan olup olmadiginm inceleyen birim
kok testleri, aynm1 zamanda serilerin kisa ya da uzun hafizaya sahip olduguna dair 6nsel bir
degerlendirme yapilmasini da miimkiin kilmaktadir. Ancak serilerin yalnizca I(0) veya I(1) siirecinde
olduklarina dair sonug¢ sunan klasik birim kok testleri, uzun hafiza davranisi sergileyen serilerde, bir
sokun kalict m1 yoksa gecici mi oldugunu belirlemek i¢in yeterli olmamaktadir. Zaman serilerinin
mutlaka I(0) ya da I(1) olmak zorunda olmadiginin anlagilmasiyla, biitiinlesme derecesi d’nin reel
say1 olabilecegi fikri ortaya ¢ikmis ve bu varsayim uzun hafiza modellerinin temelini olusturmustur.
Bu cercevede gelistirilen kesirli (parcali) birim kok testleri I(0) ile I(1) siireglerinin test edildigi
yapiy1 genisleterek fark alma derecesinin kesirli degerlere ulagmasina imkan tanimaktadir. Boylece
bircok makroekonomik ve finansal serinin uzun hafiza 6zelligi tasiyip tasimadigi ve direngli bir
yapiya sahip olup olmadig1 daha net bir sekilde anlasilabilmektedir (Kaya ve Celik, 2018, s. 355;
Kutlu ve Yurttagiiler, 2014, s.378).

Uzun hafiza yapisinin test edilmesinde yar1 parametrik ve parametrik yontemler
kullanilmaktadir. Yar1 parametrik yontemler, serinin tiim otokovaryans yapisinin modellenmesine
gerek duymadan; yalnizca “d” parametresinin tahminine odaklanmaktadir. Parametrik tahminlerin
en 6nemli dezavantaji, modeldeki degiskenlerin hatali tahmin edilme riskine agik olmalaridir. Buna
karsilik yar1 parametrik yontemler dogrudan d parametresini esas aldiklari igin bu tiir yanls
tahminleri belirli 6l¢iide azaltabilmektedir (Banerjee ve Urga, 2005, s.18). Bu nedenle ¢aligmada yari
parametrik yontemler kullanilmaktadir.
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Geweke ve Porter-Hudak (GPH) Log Periodogram ve Modifiye Edilmis Log
Periodogram Yontemleri (MLP)

Bir seride uzun hafiza olup olmadigin test etmek icin en yaygin kullanilan yontemlerden
biri, yar1 parametrik bir yaklasim olan ve Geweke ve Porter-Hudak (1983) tarafindan gelistirilen
GPH yontemidir. Bu yontemde biitiinlesme derecesi olarak dikkate alinan “d” parametresi,
logperiodogram temelli bir tahminci kullanilarak hesaplanmaktadir (Choi ve Zivot, 2007, s. 348).

GPH’nin onerdigi d parametresi asagida gosterilen regresyon denklemi tizerinden tahmin
edilmektedir (Ozdemir, 2004, s. 251):

Y=a+dZj+¢ j=1,..,m) (1)

Burada; ¥; = logl(%;),  Z; =log (4sin2(0,5/1j)), ge~i.i.d (0,”2/6),

() = # X1, Velthi |2 , A= (Zn] / T) seklinde tanimlanmaktadir.

GPH tahmincisi d, yukaridaki denklemde yer alan Yj’nin Zj {izerinde uygulanan regresyonu
ile elde edilen egimi ifade etmektedir. Burada m, (m(T)/T) — 0 ve T — o olmak tizere T nin bir
fonksiyonudur (Ozdemir, 2004, s. 251).

GPH yontemi, d parametresinin degerini tahmin etmek icin tek tarafli basit t-testi
kullanmaktadir. Bu yontemde sifir hipotezi, d=1 oldugu varsayimini test ederken, alternatif hipotez
d<l olasiligmma dayanmaktadir. Sifir hipotezinin reddedilmesi, birim kok olasiliginin ortadan
kalktigin1 ve kesirli biitlinlesmenin varhigmi gosterdiginden, serinin uzun hafizaya sahip
olabilecegini ortaya koymaktadir (Kutlu ve Yurttagiiler, 2014, s.383).

GPH y6nteminin 6nemli bir avantaji uygulamada hesaplama agisindan kolaylik saglamasidir
(Banerjee ve Urga, 2005, s.20). Bununla birlikte GPH yonteminde d parametresinin, tutarliligi ve
asimptotik normalligi, yalnizca d<0 durumu igin ispatlanmistir. Daha sonraki ¢aligmalarda Robinson
(1990, 1995), 0<d<0,50 aralig1 i¢in tutarlilik ve asimptotik normallige iligkin bir ispat gelistirmistir.
Velasco (1999) ise ek kisitlar altinda duragan olmayan durum igin, yani 0,5<d<1 araliginda, baz1
asimptotik teorik sonuglar sunmustur. Buna karsin Agiakloglou vd. (1993), GPH tahmincisinin
o6nemli Olgiide sonlu 6rneklem yanliligina sahip oldugunu ileri siirmiistiir. Ayrica yazarlar, GPH
tahmincisinin birinci fark almaya kars1 degismez olmadigini ve bu tahminciye dayal: testlerin ciddi
bigimde yaniltici olabilecegini savunmuslardir (Choi ve Zivot, 2007, s. 349).

Phillips (1999a ve 1999b), biitiinlesme parametresinin d>0,5 oldugu durumlarda ve hata
yapisinin AR(1) ya da MA(1) siireglerinden olusmasi halinde dahi tutarli tahminler saglayan, GPH
yonteminin gelistirilmis bir versiyonu olan Modifiye Edilmis Log-Periodogram (MLP) yaklagimini
ortaya koymustur (Cevik ve Erdogan, 2009, s.34).

MLP yéntemine gore d, asagidaki denklem kullanilarak tahmin edilmektedir (Ozdemir,
2004, s. 252):

. it yjloglh,(A;)
d = 0,522 0T 2)
j=1Yj
Burada;
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yj = {log|1 — et | —m1 Z}’;l log|1 — et |} seklinde tanimlanmaktadir. Philips (1999b)

. . d "
d dagilimmin vm (d —d) > N (0,”2/ 24) seklinde oldugunu géstermektedir (Ozdemir, 2004, s.
252):

MLP, yontemi ile hata terimlerinin dagilimina iliskin bir varsayimda bulunmaksizin ve zayif
kosullar altinda d tahmincisinin tutarliligi saglanabilmektedir. Monte Carlo simiilasyonlari, MLP
yonteminin sonlu orneklem performansmin giivenilir oldugunu ve veri lretim siirecindeki
yeniliklerin parametrik olmayan bigimde ele alinmasini destekledigini gostermektedir. Ayrica
tahmin prosediirii olduk¢a kolaydir. Bununla birlikte GPH ve MLP yontemlerinde m’nin
belirlenmesi 6nemli bir sorun olarak goriilmektedir (Choi ve Zivot, 2007, s. 350).

Modifiye Edilmis Yeniden Ol¢eklendirilmis Arahk Yontemi (Lo R/S)

Lo’nun R/S yontemi, klasik yeniden 6lgeklendirilmis aralik (R/S) ydnteminin modifiye
edilerek diizenlenmesiyle olusturulmustur. Bu nedenle dncelikle klasik R/S yontemi incelenecektir.
R/S yontemi, Hurst tarafindan 1951 yilinda ortaya atilan, bir test olup duragan zaman serilerinin
Hurst iissii (Hurst's exponent) degerlendirmesine dayanan bir uzun donemli bagimlilik ol¢iisii
saglamaktadir. Hurst issii, Einstein'in fiziksel parcaciklarin Brown hareketine iliskin katkilari
iizerine insa edilmis olup, zaman serilerindeki uzun hafizay1 tespit etmek igin siklikla
kullanilmaktadir (Bhattacharya ve Bhattacharya 2012, s. 71).

Klasik R/S analizinde, verilen bir {x,}, t = 1,2, ...n zaman serisi i¢in j. kismi toplam Y; =
Y!_, x¢, ve drneklem varyanst sz = j_%ZLl(xt - %Yj)z, j =1,2,...nolmak lizere R/S istatistigi
asagidaki gibi gosterilebilir (Wang vd., 2007, s. 852):

R 1 v Ly (v _ty
5,5 ke (% =79) g (=50 ¥

Klasik R/S analizinin avantaji, temel serinin normal dagilimi veya baska herhangi bir
dagilimi takip etmesini gerektirmemesidir. Bu durumda serinin dagilimi bilinsin veya bilinmesin,
elde edilen bulgular1 giivenilir kilmaktadir. Klasik R/S istatistigi, finansal verilerde mevcut
olabilecek kisa hafiza ile uzun hafiza arasindaki ayrimi yapamamasi nedeniyle siklikla elestirilmistir.
Bagka bir ifade ile klasik R/S analizi paydada sadece standart sapma S; kullandigindan serideki kisa
donemli otokorelasyonlarin (kisa hafiza) varliginda Hurst {issii tahminini yukar1 dogru
saptirabilmektedir. Klasik R/S istatistiginin bu dezavantaji, Lo (1991) tarafindan paydaya, ilk q
gecikmenin otokovaryanslarini igeren uzun donem varyansinin tutarl bir tahmincisi eklenerek (Sq)
giderilmistir, Sq asagidaki gibi gosterilebilir (Bhattacharya ve Bhattacharya 2012, s. 72; Wang vd.,
2007, s. 852):

1/2
n q n
1 _ 2 2 _ = 4
Sq = ;Z(xj—xn) +;Z w;(q) Z (e — %) (24— — %) “)
j=1 j=1 i=j+1
Burada; X, serinin Orneklem ortalamasi, wj(q) agirhk fonksiyonu olup w;(q) =

(1 _J / q+ 1) , q < nseklinde tammlanmaktadir. Lo’nun (1991) gelistirdigi R/S testi asagidaki gibi
formiile edilebilir (Wang vd., 2007, s. 852):
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1
Qng :S_q max Z(x] xn) min Z(x] fn) )

0<isn 0<i<n

Lo, uzun dénemli bagimliligin uzun hafiza olmadigini belirten sifir hipotezini, uzun dénemli
bagimliligin bulundugunu ifade eden alternatif hipoteze karsi test etmek icin %95 anlamlilik
diizeyinde kabul bolgesi olarak [0,809;1,862] araligin1 kullanmaktadir (Teverovsky vd., 1999, s.
217).

Robinson Gaussian Yar1 Parametrik (GSP) Yontemi

Robinson (1995a), parcali biitlinlesme parametresinin (d) tahmin edilmesi amaciyla bir
Gaussian yari-parametrik ve kapali formu olmayan (bir denklemle dogrudan ifade edilemeyen) bir
tahminci (GSP) oOnermektedir. GSP tahmincisi i¢in Oncelikle m parametresinin tanitilmasi
gerekmektedir. m parametresi [(T-1)/2] degerinden kii¢iik veya bu degere esit olabilir ve T—oo iken
(I/m + m/T) kosulunu saglamalidir. d parametresinin GSP tahmincisi, asagidaki fonksiyonu
minimize ederek elde edilmektedir (Ozdemir, 2004, s. 252).

I
r(d) = q(g,d) —1 =logm™1 /1( 2]3 de‘lz log 4; (6)
]_

Burada; q(§,d) = m™! ;"1(/1(_23+10gg/1 2d> ve g =m YL, 4720 1(4)

d degeri, r(d) fonksiyonunu minimize ettiginde, T—oo iken d 'nin gercek degerine olasilik
iginde yakinsamaktadir. Robinson (1995a), T—o0 iken

o . ~
mE(d - d) 2 N(0,0.25) iliskisinin gegerli oldugunu gostermektedir. d’nin asimptotik varyansi
(1/4m) degerine esittir (Ozdemir, 2004, s. 252).

GPS tahmincisi, spektral regresyon tahmincisi ve onun tiirevlerine kiyasla ¢esitli avantajlara
sahiptir. Hafif kosullar altinda tutarlidir ve biraz daha gii¢lii kosullar altinda, asimptotik olarak
normal dagilim gostermektedir ve daha etkindir (Barkoulas ve Baum, 1998, s. 119).

Bulgular

Calisma kapsaminda uygulanan yontemler sonucunda elde edilen bulgular bu bolimde
degerlendirilmektedir. Geleneksel birim kok testlerinden ADF ve PP birim kdk testlerine iligkin
sonuglar Tablo 3’te sunulmustur.
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Tablo 3. ADF ve PP Birim Kok Test Sonuglari (Diizey)

PP XK030G XK050G XK100G XKTUMG XSRDKG
Sabit t-istatistigi -30,059 -30,202 -30,175 -30,309 -30,325
Olasilik 0,000 0,000 0,000 0,000 0,000
Sabit ve Trend t-istatistigi -30,177 -30,306 -30,260 -30,393 -30,429
Olasilik 0,000 0,000 0,000 0,000 0,000
ADF XK030G XKO050G XK100G XKTUMG XSRDKG
Sabit t-istatistigi -30,060 -30,205 -30,181 -30,308 -30,325
Olasilik 0,000 0,000 0,000 0,000 0,000
Sabit ve Trend t-istatistigi -30,174 -30,303 -30,261 -30,393 -30,432
Olasilik 0,000 0,000 0,000 0,000 0,000

Tablo 3 incelendiginde biitiin seriler i¢in diizey degerinde biitiin modellerde sifir hipotezinin
reddedildigi (p<0,01) gorilmektedir. Bu durumda ADF ve PP birim kok test sonuglarina gore biitiin
seriler diizey degerinde duragandir ve birim kok icermemektedir. Yapisal kirilmali birim kok
testlerinden biri olan Carrion-i Silvestre testine ait sonuglar Tablo 4’te gdsterilmistir.

Tablo 4. Carrion-i Silvestre Coklu Yapisal Kirilmali Birim Kok Test Sonuglari (Diizey)

XK100G
PT test MPT test MZA test MSB test MZT test
Test 1,598 1,506 -294,110 0,041 -12,126
Kritik deger 9,303 9,303 -46,680 0,103 -4,825
Kirilma Tarihleri 207 312 441 680 839
XK030G
Test 1,565 1,475 -300,480 0,041 -12,256
Kritik deger 9,3031 9,3031 -46,680 0,103 -4,825
Kirilma Tarihleri 207 312 441 680 839
XSRDKG
Test 1,694 1,575 -281,460 0,042 -11,862
Kritik deger 9,287 9,287 -46,775 0,103 -4,831
Kirilma Tarihleri 201 312 441 680 839
XKO050G
Test 1,529 1,420 -311,045 0,040 -12,471
Kritik deger 9,280 9,280 -46,762 0,103 -4,830
Kirilma Tarihleri 201 312 441 680 839
XKTUMG
Test 1,743 1,684 -263,032 0,044 -11,467
Kritik deger 9,253 9,253 -46,882 0,103 -4,840
Kirilma Tarihleri 207 312 487 680 839

Tablo 4’te elde edilen sonuglar, biitiin serilerde diizey degerlerinde PT, MPT, MZA, MSB
ve MZT test istatistiklerinin kritik degerlerden kii¢iik oldugunu géstermektedir. Bu ¢ercevede yapisal
kirilmalar altinda birim kék oldugunu belirten sifir hipotezinin reddedildigi ve serilerin diizey
degerinde duragan oldugu sdylenebilir. Katilim endeks getiri serilerinin uzun hafiza 6zelligine sahip

www.turkishstudies.net/economy



5602 Arzu Ozmerdivanl - Yahya Sonmez

olup olmadigi, GPH, Lo R/S, MLP ve GSP parcali birim kok testleriyle test edilmis ve elde edilen
sonuglar Tablo 5, 6, 7 ve 8’de sunulmustur.

Tablo 5. Katilim Endeks Serilerine liskin GPH Parcali Birim Kok Testi Sonugclart

XK100G XK050G
Power Estd t p Power Estd t p
0,5 0,040 0,294 0,771 0,5 0,067 0,469 0,643
0,55 -0,031 -0,312 0,757 0,55 -0,016 -0,144 0,886
0,6 -0,045 -0,577 0,566 0,6 -0,105 -1,226 0,225
0,65 0,000 -0,005 0,996 0,65 -0,068 -1,035 0,304
0,7 0,019 0,374 0,709 0,7 -0,050 -0,963 0,338
0,75 0,043 0,904 0,368 0,75 0,015 0,322 0,748
0,8 0,025 0,602 0,548 0,8 0,007 0,166 0,868
0,85 0,042 1,207 0,228 0,85 0,020 0,562 0,574
0,9 0,033 1,073 0,284 0,9 0,019 0,638 0,524
0,95 0,036 1,241 0,215 0,95 0,022 0,775 0,439
XK030G XKTUMG
Power Estd t p Power Estd t p
0,5 -0,024 -0,143 0,887 0,5 0,071 0,605 0,550
0,55 -0,087 -0,705 0,485 0,55 0,003 0,038 0,970
0,6 -0,088 -0,927 0,358 0,6 -0,017 -0,235 0,815
0,65 -0,062 -0,848 0,399 0,65 0,020 0,332 0,741
0,7 -0,037 -0,654 0,514 0,7 0,040 0,822 0,413
0,75 0,003 0,055 0,956 0,75 0,058 1,280 0,202
0,8 -0,009 -0,210 0,834 0,8 0,041 1,037 0,301
0,85 0,018 0,516 0,606 0,85 0,053 1,539 0,125
0,9 0,011 0,367 0,714 0,9 0,041 1,361 0,174
0,95 0,015 0,524 0,600 0,95 0,042 1,494 0,136
XSRDKG
Power Estd t p
0,5 0,073 0,431 0,670
0,55 -0,023 -0,186 0,853
0,6 -0,086 -0,903 0,370
0,65 -0,075 -1,027 0,307
0,7 -0,040 -0,715 0,476
0,75 0,017 0,307 0,759
0,8 0,002 0,049 0,961
0,85 0,010 0,276 0,783
0,9 0,010 0,299 0,765
0,95 0,013 0,408 0,683

Tablo 5 incelendiginde biitiin getiri serilerinin uzun hafizaya sahip olmadigim belirten sifir
hipotezinin kabul edildigi (p>0,05) ve serilerin uzun hafizali olmadig1 gériilmektedir.
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Tablo 6. Katilim Endeks Serilerine {liskin Lo R/S Parcali Birim Kok Testi Sonuglari
XK100G  XKO050G  XK030G  XKTUMG XSRDKG

Test 1statistigi (Max 5 gecikme) 1,33 1,20 1,35 1,34 1,25
Kritik Degerler: %90 [ 0,861, 1,747 ], %95: [ 0,809, 1,862 ], %99: [ 0,721, 2,098 ]

Tablo 6’da yer alan sonuglara gore test istatistikleri kritik degerlerden kiigiiktiir. Bu durumda
uzun hafizanin olmadigini ifade eden sifir hipotezi kabul edilmekte ve katilim getiri serilerinin uzun
hafiza 6zelligine sahip olmadig1 belirtilmektedir.

Tablo 7. Katilim Endeks Serilerine iliskin MLP Parc¢ali Birim K6k Testi Sonuclari

XK100G XK050G
Power Estd t p Power Estd t p
0,5 0,085 0,561 0,579 0,5 0,029 0,198 0,844
0,55 -0,008 -0,072 0,943 0,55 -0,046 -0,405 0,688
0,6 -0,029 -0,349 0,728 0,6 -0,129 -1,487 0,142
0,65 0,008 0,118 0,906 0,65 -0,087 -1,312 0,193
0,7 0,024 0,456 0,649 0,7 -0,065 -1,243 0,216
0,75 0,047 0,961 0,338 0,75 0,004 0,075 0,941
0,8 0,027 0,665 0,507 0,8 -0,003 -0,067 0,947
0,85 0,044 1,263 0,208 0,85 0,012 0,342 0,732
0,9 0,034 1,124 0,262 0,9 0,013 0,426 0,670
XK030G XKTUMG
Power Estd t p Power Estd t p
0,5 0,053 0,358 0,723 0,5 0,100 0,790 0,436
0,55 -0,027 -0,243 0,809 0,55 0,017 0,180 0,858
0,6 -0,037 -0,424 0,673 0,6 -0,007 -0,099 0,921
0,65 -0,022 -0,326 0,745 0,65 0,025 0,406 0,686
0,7 -0,005 -0,099 0,921 0,7 0,043 0,869 0,387
0,75 0,028 0,597 0,552 0,75 0,061 1,322 0,188
0,8 0,012 0,302 0,763 0,8 0,043 1,080 0,281
0,85 0,035 1,013 0,312 0,85 0,054 1,583 0,114
0,9 0,025 0,839 0,402 0,9 0,042 1,395 0,164
XSRDKG
Power Estd t p
0,5 0,077 0,445 0,660
0,55 -0,024 -0,191 0,850
0,6 -0,087 -0,907 0,368
0,65 -0,077 -1,040 0,301
0,7 -0,042 -0,740 0,461
0,75 0,014 0,259 0,796
0,8 0,001 0,016 0,987
0,85 0,009 0,254 0,800
0,9 0,009 0,270 0,788

www.turkishstudies.net/economy



5604 Arzu Ozmerdivanl - Yahya Sonmez

Tablo 7 incelendiginde getiri serilerinin tamaminda uzun hafizanin olmadigini belirten sifir
hipotezinin kabul edildigi (p>0,05) ve serilerin uzun hafizali olmadig1 gériilmektedir.

Tablo 8. Katilim Endeks Serilerine liskin GSP Parcali Birim Kok Testi Sonuclari

XK100G XK050G
Power Estd t p Power Estd t p
0,5 0,018 0,136 0,893 0,5 0,027 0,190 0,851
0,55 -0,031 -0,313 0,756 0,55 -0,016 -0,145 0,886
0,6 -0,045 -0,578 0,566 0,6 -0,105 -1,228 0,224
0,65 -0,009 -0,135 0,893 0,65 -0,075 -1,149 0,254
0,7 0,014 0,287 0,775 0,7 -0,053 -1,042 0,300
0,75 0,044 0,928 0,355 0,75 0,016 0,348 0,729
0,8 0,026 0,644 0,520 0,8 0,006 0,162 0,872
0,85 0,041 1,246 0,214 0,85 0,020 0,604 0,546
0,9 0,028 1,026 0,305 0,9 0,017 0,608 0,543
XK030G XKTUMG
Power Estd t p Power Estd t p
0,5 -0,050 -0,305 0,762 0,5 0,050 0,438 0,665
0,55 -0,087 -0,706 0,484 0,55 0,003 0,037 0,971
0,6 -0,088 -0,928 0,357 0,6 -0,017 -0,236 0,815
0,65 -0,068 -0,941 0,349 0,65 0,011 0,191 0,849
0,7 -0,040 -0,727 0,469 0,7 0,035 0,720 0,473
0,75 0,003 0,068 0,946 0,75 0,059 1,319 0,189
0,8 -0,007 -0,177 0,860 0,8 0,041 1,069 0,286
0,85 0,019 0,576 0,565 0,85 0,051 1,567 0,118
0,9 0,009 0,330 0,741 0,9 0,035 1,276 0,203
XSRDKG
Power Estd t p
0,5 0,040 0,243 0,809
0,55 -0,023 -0,187 0,852
0,6 -0,086 -0,905 0,369
0,65 -0,081 -1,127 0,263
0,7 -0,043 -0,790 0,431
0,75 0,015 0,271 0,787
0,8 0,003 0,075 0,941
0,85 0,011 0,304 0,761
0,9 0,008 0,254 0,800

Tablo 8’de elde edilen bulgular uzun hafiza yoktur seklinde belirtilen sifir hipotezinin kabul
edildigini ve katilim endeksi getiri serilerinin tamaminda uzun hafiza 6zelliginin olmadigini ortaya
koymaktadir.
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Sonug¢

Dini nedenlerin yan1 sira belirli bir filtrelemeye tabi tutuldugu igin risk ve getiri acisindan
daha rasyonel ve saglam bir temel iizerine oturmasi nedeniyle katilim endeksleri yatirimcilarin
ilgisini cekmektedir. Katilim piyasalarinda pozisyon alan yatirimcilar agisindan, piyasanin etkin olup
olmadig1 veya uzun hafiza 6zelligine sahip olup olmadigi merak edilen ve tespit edilmesi gereken
bir durum olarak ortaya ¢ikmaktadir. Bu baglamda calismada Borsa Istanbul’da islem goren katilim
endeks getiri serilerinin uzun hafiza 6zelligine sahip olup olmadigi arastirilmaktadir. Bu ¢ergevede
BIST Katilim 30, BIST Katilim 50, BIST Katilim 100, BIST Katilim Tim ve BIST Katilim
Siirdiiriilebilirlik endekslerine iligkin 17.11.2021-11.09.2025 donemine ait giinliik kapanis fiyatlar
kullanilarak elde edilen getiri verileri {izerinden analiz gergeklestirilmistir.

Analiz kapsaminda oncelikle getiri serilerinin birim kok icerip igermedigi incelenmistir.
Klasik birim kok testlerinden ADF ve PP, yapisal kirilmali birim kok testlerinden ise Carrion-i
Silvestre birim kok testleri kullanilmistir. Biitiin birim kok test sonuglar biitiin serilerin diizey
degerinde duragan oldugunu ve birim kok icermedigini gdstermektedir. Birim kok testlerinden sonra
uzun hafizanin tespit edilebilmesi i¢in GPH, MLP, Lo R/S ve GSP yontemleri kullanilmistir. Biitiin
yontemler sonucunda elde edilen bulgular Borsa Istanbul’da islem géren katilim endeks getiri
serilerinin uzun hafizaya sahip olmadigini ortaya koymaktadir. Calisma sonucunda elde edilen
bulgular Alam vd. (2016), Sakarya vd. (2018), Ozkan ve Cakar (2020) ve Ozdemir vd. (2021)
tarafindan yapilan ¢alisma sonuglari ile benzerlik gostermektedir.

Katilim endekslerinin uzun hafizaya sahip olmamasi, yatirimcilarin bu piyasada ge¢mis
donemde gerceklesen fiyat hareketlerini kullanarak gelecekteki fiyat hareketlerini tahmin
edemeyecegini ifade etmektedir. Bagka bir ifade ile katilim endeks fiyat serilerinde meydana gelen
korelasyonun uzun siire devam etmedigi ve bu piyasaya gelen soklarin hizli bir sekilde yok oldugu
bir durum s6z konusudur. Bu durum finansal piyasalarda olusan varliklarin gegmis fiyat hareketlerine
dayanarak gelecekteki fiyat hareketlerinin tahmin edilebilirliginin miimkiin olmadigini belirten etkin
piyasa hipotezini desteklemektedir. Buna bagl olarak Borsa Istanbul’da islem goren BIST Katilim
50, BIST Katilim 100, BIST Katilim Tiim ve BIST Katilim Siirdiiriilebilirlik endeks piyasalarinda
incelenen donemde etkin piyasa hipotezinin (zayif formda) gecerli oldugu sdylenebilir.

Katilim endeksleri olusturulmasi siirecinde yerine getirilmesi gereken Islami ve finansal
kriterler hem dini agidan uyum saglamay1 kolaylagtirmakta hem de endeks kapsamindaki sirketlerin
finansal kalite dzelliklerini arttiran bir filtre gorevi gormektedir. Baska bir ifade ile Islami endeks
secimi sadece inang¢ temelli filtreleme degil, aym zamanda finansal kalite faktorlerini de
kapsamaktadir. Bu durum Islami endekslerin performans, volatilite ve risk dzelliklerine yansimakta
ve disiik risk, bilgi asimetrisinin azalmasi ve spekiilatif hareketlerin sinirlanmasi yoluyla piyasa
etkinligine katki saglamaktadir. Bu durum Islami endeksler olusturulurken kullamilan kriterlerin
filtreleme yoluyla piyasa performansini artirdigini savunan ve literatiirde "Kalite Filtresi Goriisii"
(Quality Filter Hypothesis) olarak tanimlanan yaklagimi ifade etmektedir (Hassan ve Girard, 2011;
Walkshausl ve Lobe, 2012; Jaballah vd., 2018; Ayedh vd., 2019). Katilim endeksleri agisindan etkin
piyasa hipotezinin gegerli oldugu (kisa hafiza) yoniinde elde edilen ¢alisma bulgularinin, bu goriisii
destekledigi sOylenebilir.

Bu ¢ercevede incelenen endeks ve donem dikkate alinarak yapilan yatirnmlarda bireylerin
s06z konusu katilim endekslerinin ge¢miste gergeklesen fiyat ve bilgilerini kullanarak gelecekte
anormal getiriler elde etmesi miimkiin goériinmemektedir. Yatirimcilarin uzun hafiza 6zelligine sahip
geleneksel ve Islami araglar takip ederek ulusal ve uluslararasi piyasalarda islem géren araglara
yonelmesi Onerilebilir.

Calisma Borsa Istanbul’da islem géren bazi katilim endekslerini incelediginden arastirma
donemi ve 6rneklemi ile ilgili sinirli bulgular sunmaktadir. Konu ile ilgili olarak hem ulusal hem de
uluslararasi piyasalarda islem goren Islami endeksler ve geleneksel endeksler dikkate almarak hem
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getiri hem de volatilite agisindan daha fazla yontem uygulanarak, daha genis bir donem igin
karsilastirma yapmak suretiyle daha detayli sonuglar elde edilebilir.
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