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PREFACE

The 9th International Congress of Researchers, Statisticians and Young Statisticians (IRSYSC
2025) was organized by Adana Alparslan Tiirkes University of Science and Technology (ATU),
Turkey, and Eastern Mediterranean University (EMU), TRNC, from November 26-29, 2025.
IRSYSC 2025 was meticulously organized, aiming to bring together academics, researchers,
and professionals from around the world to present and discuss the latest developments in
statistics and applied sciences. The symposium provided a unique and vibrant platform to foster
interdisciplinary collaboration, enabling participants to share their innovative ideas, theoretical
knowledge, and practical experiences. With its inclusive structure, the event aimed to encourage
dialogue among experts from diverse fields and facilitate the development of new
methodologies and approaches to current challenges in these areas. The fundamental goal of
IRSYSC 2025 was to promote knowledge transfer that could benefit both academia and
industry by bridging the gap between theoretical research and practical applications. By
creating meaningful networking and collaboration opportunities, the symposium aimed to
inspire new perspectives and foster partnerships that would contribute to the advancement of
science and innovation on a global scale.

The exceptional level of participation and interest at IRSYSC 2025 underscores its success in
achieving these ambitious goals. The event attracted a significant audience of approximately
250 participants from both national and international institutions who actively contributed to
the discussions and activities. This diverse group of participants not only reflected the broad
relevance and appeal of the symposium's themes but also highlighted the importance of such
meetings in fostering a deeper understanding of statistics and applied sciences and guiding
progress in an increasingly interconnected world.

The symposium aims to bring together academics, researchers, and undergraduate and graduate
students from diverse national and international institutions who share a common commitment
to advancing scientific knowledge. By providing a platform for the dissemination of research
findings, innovative methodologies, and practical applications, the event aims to encourage the
exchange of ideas that can contribute to the broader scientific discourse. Following the valuable
academic contributions and discussions, I consider it my duty as an academic to convey a brief
note of thanks. Throughout the organization of this congress, I had the privilege of personally
witnessing the extraordinary dedication and meticulous work of the Organizing Committee
membersOn this occasion, I would like to extend my sincerest thanks to my esteemed
colleagues, my hardworking students, the dedicated administrators of Adana Alparslan Tiirkes
University of Science and Technology and Eastern Mediterranean University, and the Turkish
Statistical Institute for their significant contributions to our congress. Their invaluable support
and collaboration have been instrumental in the success of this academic gathering.

Assoc. Prof. Selim GUNDUZ
Chairman of the IRSYSC 2025 Organizing Committee
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Degerli Okuyucular,

9. Uluslararas1 Arastirmacilar, Istatistik¢iler ve Geng Istatistik¢iler Kongresi (IRSYSC 2025),
istatistik ve uygulamali bilimler alanlarinda yiiriitiilen giincel arastirmalarin paylasilmasina,
farkl1 disiplinlerden bilim insanlarimin bir araya gelmesine ve bilimsel etkilesimin
giiclendirilmesine katki saglayan 6nemli bir uluslararasi bilimsel platform olmustur. Kongre,
bilim insanlarinin elde ettikleri arastirma bulgularini, yenilik¢i fikirlerini ve uygulama
sonuglarini genis bir bilimsel toplulukla paylagsmalarina imkan saglamistir.

Adana Alparslan Tiirkes Bilim ve Teknoloji Universitesi ile Dogu Akdeniz Universitesi is
birligiyle ve ana sponsorlugu Tiirkiye Istatistik Kurumu tarafindan {istlenilen kongre, 2629
Kasim 2025 tarihleri arasinda basariyla gergeklestirilmistir.

Kongre kapsaminda istatistik, biyostatistik, ekonometri, biyometri, yoneylem arastirmasi ve
ilgili alanlarda ¢alisan akademisyenler, arastirmacilar, profesyoneller ile lisans ve lisansiistii
Ogrenciler bir araya gelmis; bilimsel ¢aligmalarini ulusal ve uluslararas: bilim camiasiyla
paylagma firsat1 bulmustur. Katilimcilar bildirilerini yiiz yiize, ¢gevrim i¢i ve hibrit formatlarda
sunmus; boylece farkli iilkelerden arastirmacilar arasinda bilimsel iletisim ve bilgi paylagimi
giiclenmistir.

Kongre ayni zamanda 6nemli akademik yayin imkanlar1 da sunmustur. Sunulan ¢aligmalar
arasindan segilen bildiriler, daha sonra Tiirkiye Istatistik Kurumu tarafindan belirlenen basliklar
altinda yliksek nitelikli 6zel say1 dergilerinde ve uluslararasi kitaplarda tam metin olarak
yayimlanma firsat1 elde etmistir. Ayrica sunulan ¢alismalar arasindan segilen bir bildiri i¢in
Tiirkiye Istatistik Kurumu tarafindan 6zel 6diil verilmistir.

Gergeklestirilen bu bilimsel organizasyon, farkli disiplinlerden arastirmacilar arasinda yeni is
birliklerinin gelismesine katki saglamis; istatistik biliminin ve uygulamali arastirmalarin
ilerlemesine 6nemli bir zemin olusturmustur.

Basta organizasyon komitesi olmak iizere, bilimsel katkilariyla kongrenin niteligine deger katan
degerli akademisyenlere, arastirmacilara, bildirileriyle katki saglayan bilim insanlarina, destek
veren kurum ve kuruluslara ve emegi gegen herkese tesekkiirlerimi sunarim.

IRSYSC 2025 Kongresi kapsaminda hazirlanan bu 6zet bildiri kitabinin bilim diinyasina degerli
katkilar sunmasin1 temenni eder, kongrenin gergeklestirilmesinde emegi gegen tiim paydaslari
bir kez daha tebrik ederim.

Dr. Erhan CETINKAYA
Bagkan
Tiirkiye Istatistik Kurumu
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Dear Readers,

9th International Researchers, Statisticians and Young Statisticians Congress (IRSYSC 2025)
served as an important international scientific platform that contributed to the sharing of current
research conducted in the fields of statistics and applied sciences, bringing together scientists
from different disciplines and strengthening scientific interaction. The congress provided an
opportunity for scholars to share their research findings, innovative ideas, and application
results with the broader scientific community.

The congress was successfully held on 26-29 November 2025 through the collaboration of
Adana Alparslan Tiirkes University of Science and Technology and Eastern Mediterranean
University, with the main sponsorship of Turkish Statistical Institute.

Within the scope of the congress, academics, researchers, professionals, as well as
undergraduate and graduate students working in statistics, biostatistics, econometrics,
biometrics, operations research, and related fields came together and had the opportunity to
share their scientific studies with the national and international scientific community.
Participants presented their papers in face-to-face, virtual, and hybrid formats, thereby
strengthening scientific communication and knowledge exchange among researchers from
different countries.

The congress also provided important academic publication opportunities. Selected papers
among the presented studies gained the opportunity to be published as full-text articles in
highquality special issue journals and international books under topics determined by the
Turkish Statistical Institute. In addition, a special award was granted by the Turkish Statistical
Institute to one selected paper among the presented studies.

This scientific event contributed to the development of new collaborations among researchers
from different disciplines and provided an important ground for the advancement of statistics
and applied research.

I would like to extend my sincere thanks to the organizing committee, the distinguished
academics and researchers who enriched the congress with their scientific contributions, the
scientists who contributed with their papers, the supporting institutions and organizations, and
everyone who contributed to the successful organization of the congress.

I hope that this Abstract Proceedings Book prepared within the scope of IRSYSC 2025 will
make valuable contributions to the scientific community, and I once again congratulate all
stakeholders who contributed to the realization of this congress.

Dr. Erhan CETINKAYA
President
Turkish Statistical Institute
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TR62 BOLGESINDE SOYA VE LIMON FiYATI iLE EKiM ALANI
ILiSKiSi: KOYCK MODELI
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ITUIK Adana Bolge Miidiirliigii, nihatfidan@tuik.gov.tr, 0000 0002 4289 1265
2 MEU. iiBF iktisat Béliimii, srad@mersin.edu.tr, 0000 0003 0111 8417

Ozet

Iktisat teorisinde tarimsal iiriin fiyatlar1 ile ekim alani1 arasinda pozitif yonlii bir iliski oldugu
kabul edilmektedir. Ancak iirlin fiyatlar1 ile ekim alani arasinda iligki irlinden {iirline ve
bolgeden bolgeye degismektedir. Tiirkiye’de soya liretiminde TR62 Bolgesi (Adana ve Mersin)
one ¢ikmaktadir. Tiirkiye soyada ithalata bagl olup; kendine yeterlilik oram1 ¢ok diisiiktiir
(%5,2). Soyada tretimi artirmak yani disa bagimlilig1 azaltmak 6nemlidir. Bu nedenle ¢iftci
davranislarini etkileyen faktorlerin belirlenmesi gerekmektedir.

Bu calismada “diger degiskenler sabitken (ceteris paribus)” varsayimi altinda TR62 bolgesinde
2004-2024 doneminde soya “fiyat1” ile soya “ekim alani” arasindaki iliski ve alternatif iirlin
olarak “limon fiyatinin”, soya “ekim alan1” iizerindeki etkisini ortaya koymak amaglanmustir.

Calismada soya “fiyatinin”, soya “ekim alan1” iizerinde pozitif etkisi Adana i¢in uzun dénemde
dogrulanirken; Mersin’de negatif etki tespit edilmistir. Bununla birlikte uzun dénemde limon
fiyatindaki artis, hem Adana’da hem de Mersin’de soya ekim alanini azaltmaktadir.

Anahtar Kelimeler: Kyock modeli, Soya, Limon, Uretim, Fiyat
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THE RELATIONSHIP BETWEEN CULTIVATION AREA AND LEMON
AND SOYA PRICES IN TR62 STATISTICAL ZONE
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2M.U. Faculty of Economics and Administrative Sciences, srad@mersin.edu.tr, 0000 0003 0111 8417

Abstract

It is acknowledged that there is a positive relationship between product price and cultivation
area in the economic theory. Nevertheless, this relationship between product price and
cultivation area can differ from product to product and from region to region. In Tiirkiye,
production of soya is prominent in TR62 Zone (Adana and Mersin). Self-sufficiency ratio for
soya is low (5.2%) in Tiirkiye and the country is dependent on soya imports. In this regard,
boosting production is an important issue to decrease dependency on imports. Within this
context, it is important to identify factors impacting farmers’ behavior.

The relationship between soya “price” and soya “cultivation area as well as the relationship
between lemon “price®“as an alternative product and soya “cultivation area were investigated in
this work while all other factors were kept constant (ceteris paribus). While positive impact of
soya “price” on soya “cultivation area” on long-terms was verified in Adana, this relationship
was found to be negative in Mersin. However, on long-terms the rise in “price” of lemon
reduced the “cultivation area” of soya in both Mersin and Adana.

Keywords: Kyock model, Soybean, Lemon, Production, Price
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Ozet

Kiiresel ¢evre sorunu diinyayi, canli varligini tehdit etmektedir. Tehdit algisinin artmasi ulusal,
uluslararas1 platformlarda 6nlemlerin alinmasini tesvik edici olmustur. Insanoglu bir yandan
diinyanin tek sahibi oldugunu diisiinerek sinirsiz tiiketim akimina kapilirken diger yandan artan
kaygilar nedeni ile ¢cevre dostu egilimler gostermektedir. Siiphesiz tartisilan diger bir konu da
pazara hakim isletmelerin yarattig1 tehlike karsisinda aldigi onlemlerin yetersiz kalmasi buna
karsilik daha az zarar veren tiiketicilerin bireysel c¢abalariyla g¢evresel sorunlara yetmeye
calismasidir. Tiiketim kararinda siirdiiriilebilir yaklasimla giysilerden, gidaya, temizlik, kozmetik
tiriinler dahil doga dostu, ¢evresel zarari en diislik diizeyde olabilecek iirtinlerin tercih edilmesi
giderek artmaktadir. Isletmeler de degisen pazar kosullart ve hiikiimet uygulamalar ile
stirdiiriilebilir iiretim ve pazarlamaya stratejilerinde yer vermislerdir. Kimyasal iiriinler iireten
temizlik markalar1 da bu farkindalikla tanismistir. Bu arastirmada, temizlik iiriinleri baglaminda
tiikketicilerin ¢evre dostu {liriinlere yonelik deger, tutum, algir ve tercihleri degerlendirilmis;
boylece cevre bilinci ile satin alma davraniglar1 arasindaki iliski ortaya konulmaya ¢alisilmistir.
Bu amagla Adana’da 385 katilimcidan yiiz yiize anket yoluyla veri toplanmais; elde edilen veriler
tanimlayici istatistiklerin yani sira agiklayict (AFA) ve dogrulayict faktor analizi (DFA) ile
birlikte yapisal esitlik modellemesi kullanilarak analiz edilmistir. Katilimcilarin %57,7’si1 yesil
tirlinii cevreye zarar vermeyen, doga dostu ve kimyasal icermeyen olarak tanimlamistir. %60,9’u
katilime1 da bu tanimlamaya uygun herhangi bir iirtinden en az 1 kez aldigimi belirtmistir. Yesil
deterjan tliketimi {irlin hatlarinda diisiik bulunmus olup en yiiksek tercih edilen {iriin hatt1 %12,2
ile genel ev temizligi olmustur. Bulgular, duygusal ve ekonomik degerlerin yani sira iklim
kaygisinin da tiiketicilerin ¢evresel tutumlarini ve yesil {irlin satin alma davraniglarini anlamli
bicimde etkiledigi belirlenmistir. Ayrica ¢evresel tutumun, yesil iirlin satin alma davranisini
anlamli bi¢cimde giiclendirdigi goriilmiistiir.

Anahtar Kelimeler: Yesil pazarlama, tiikketici davranigi, siirdiiriilebilirlik, temizlik {irlinleri
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Abstract

The global environmental problem poses a significant threat to the world and all living beings.
The increasing perception of this threat has encouraged the adoption of measures at both national
and international levels. Although humans often consume without limits, increasing
environmental awareness has encouraged more sustainable behaviors, highlighting the contrast
between insufficient corporate actions and individuals’ efforts to mitigate environmental harm.
The preference for sustainable products—ranging from clothing and food to cleaning and
cosmetic products with minimal environmental impact—is gradually increasing in consumption
decisions. In response, firms have incorporated sustainable production and marketing strategies
due to changing market conditions and government regulations. Even cleaning brands producing
chemical-based products have been influenced by this awareness. In this study, consumers’
values, attitudes, perceptions, and preferences regarding eco-friendly cleaning products were
evaluated, aiming to explore the relationship between environmental awareness and purchasing
behavior. Data were collected through face-to-face surveys with 385 participants in Adana. The
collected data were analyzed using descriptive statistics, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), and structural equation modeling (SEM). Among
participants, 57.7% defined green products as environmentally harmless, eco- friendly, and
chemical-free, while 60.9% reported having purchased at least one product fitting this definition.
Green detergent consumption was generally low across product lines, with the highest preference
observed in general household cleaning products at 12.2%. The results indicate that emotional
and economic values, along with climate anxiety, significantly influence consumers’
environmental attitudes and green product purchasing behavior. Additionally, environmental
attitudes were found to reinforce green product consumption

Keywords: Green marketing, consumer behavior, sustainability, cleaning products
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Ozet

Bu c¢alisma, (0,1) araligindaki verilerin modellenmesi i¢in iki parametreye sahip yeni ve
alternatif bir birim dagilim 6nermekte olup, s6z konusu dagilimin kapsamli bir istatistiksel
analizini sunmaktadir. Dagilimin elde edilisinin teorik temellerinin ve elde edilis siirecinin
ortaya konmasimin ardindan, dagilimin temel istatistiksel Ozellikleri sistematik bir sekilde
tiretilmis ve detayli analiz edilmistir. Model Parametreleri icin elde edilen tahmin edicilerin
performansini En Cok Olabilirlik yontemi de dahil olmak iizere farkli tahmin yontemleri altinda
degerlendirmek amaciyla, ¢esitli parametre senaryolarin1 ve farkli 6rneklem biiytikliiklerini
iceren kapsamli simiilasyon calismalari gerceklestirilmistir. Onerilen modelin aciklayicilik
giiclinlin ve veri uyum kabiliyetinin, literatiirde mevcut olan diger birim dagilimlarla
kiyaslanmasi amaciyla gercek bir veri seti lizerinde karsilastirmali bir uygulama yapilmistir.
Gergeklestirilen tiim bu analitik incelemeler, simiilasyon ¢alismalar1 ve karsilastirmal
uygulamanin sonuglarindan elde edilen bulgularin biitlinciil bir degerlendirmesi, s6z konusu
yeni dagilimm, (0,1) araligindaki verilerin istatistiksel analizi i¢in etkili, glivenilir ve
uygulanabilir bir modelleme araci olma potansiyelini agik bir sekilde ortaya koymaktadir.
Mevcut dagilim yelpazesine getirdigi teorik katki ve pratik esneklik ile bu calisma, smirl
araliktaki verilerin modellenmesine yonelik metodolojik segenekleri  genisletmeyi
hedeflemektedir.

Anahtar Kelimeler: Nokta Tahmini, Sinirli Aralik Tahmini, Esnek Sekilli Dagilim
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Abstract

This study proposes a novel two-parameter unit distribution as an alternative for modeling data
within the (0,1) interval and presents its comprehensive statistical analysis. After establishing
the theoretical foundations and derivation process of the distribution, its fundamental statistical
properties were systematically derived and analyzed in detail. Extensive simulation studies,
encompassing various parameter scenarios and different sample sizes, were conducted to
evaluate the performance of the obtained estimators for the model parameters under different
estimation methods, including the Maximum Likelihood method. A comparative application on
a real dataset was performed to assess the explanatory power and data-fitting capability of the
proposed model against other existing unit distributions in the literature. A holistic evaluation
of the findings from all these analytical investigations, simulation studies, and the comparative
application clearly demonstrates the potential of this new distribution to serve as an effective,
reliable, and applicable modeling tool for the statistical analysis of data on the (0,1) interval.
With its theoretical contribution to the existing spectrum of distributions and its practical
flexibility, this work aims to expand the methodological options for modeling bounded data.

Keywords: Point Estimation, Bounded Interval Distribution, Flexible Shaped Distribution
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Ozet

Bu ¢alisma, Tiirkiye’de su anda uygulanan yoksulluk ol¢limleri ve uygulanmasi diisiiniilen ¢ok
boyutlu yoksulluk (CBY) o6lciimiiyle ilgilidir. CBY, insanlarin yiiz yiize kaldigi ciddi
yoksunluklar1 gdstermek i¢in tasarlanan son yillarda adindan sikca s6z edilen yeni bir dl¢iidiir.
CBY ol¢iimii, ¢ok boyutlu yoksunlugun hem etkisini hem de insanlarin ayni anda kag
yoksunluk yasamakta oldugu yani yogunlugunu yansitmaktadir.

Stirdiiriilebilir Kalkinma Gostergeleri Hedef 1.2°e gore, 2030°a kadar ulusal tanimlara gore
biitiin boyutlartyla yoksulluk i¢inde yasayan her yastan erkek, kadin ve ¢ocuk oraninin en az
yartya indirilmesi kapsaminda yoksullugun ¢ok boyutlu olarak 6l¢iilmesi zaruri hale gelmistir.
Hanelerde yasayan fertlerin gelir durumu ve tiketim harcamalarinin yoksullugun
aciklanmasinda ¢ok Onemli oldugu asikardir. Fakat sadece gelir ve harcamanin yoksullugu
Olgmede yeterli olmadig1 goriisiinden yola cikarak One siiriilen yapabilirlik ya da insani
yoksulluk yaklasimiyla birlikte yoksullugun parasal olmayan yonlerini de igeren farkl
Ol¢iitlerin olusturulmasina calisilmistir. Bu dogrultuda gelir ve tiikketim harcamalarina iliskin
verilerin, basta egitim ve saglik olmak lizere diger sosyoekonomik gostergelerle birlikte
kullanilarak birlesik gostergeler olusturulmasi yontemi yaygindir.

Bu ¢alismanin amaci, Tirkiye’deki yoksulluk profilini, Tirkiye sartlarini yansitacak sekilde
miimkiin olan tim boyutlar ile ortaya g¢ikarmak amaciyla ¢ok boyutlu yoksulluk 6lgiitii
olusturmaktir. Yontem olarak Alkire-Foster yontemi kullanilmistir. Bu temel amag
cercevesinde boyut ve gosterge secimleri ilk olarak normatif olarak yapilmistir. Boyutlar
sirastyla gelir, egitim, saglik, konut ve isgiicii olacaktir. Segilen boyutlar ve gostergelerin
giivenirliginin 6l¢iilmesi amaciyla tiim gostergeler icin birlikte ve her bir boyut i¢in ayr1 ayri
Cronbach-Alfa katsayilar1 hesaplanmistir. Cramer-v korelasyon katsayilart ve cakisma
oranlarima bakilmistir. Hem boyutlarda hem de boyutlara ait gostergelerde esit agirlik
kullanilmas1 6ngdriilmiistir.

Anahtar Kelimeler: Cok boyutlu yoksulluk, goreli yoksulluk, maddi yoksunluk, parasal
yoksulluk, stirekli yoksulluk.
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Abstract

This article concerns the poverty measurements currently applied in Tiirkiye and the proposed
implementation of multidimensional poverty (MDP) measurement. MDP is a relatively recent
and increasingly discussed measure designed to reflect the severe deprivations that individuals
face. The MDP approach captures both the impact of multidimensional deprivation and its
intensity — that is, how many deprivations people experience simultaneously.

According to Sustainable Development Goal Indicator 1.2, which aims to reduce by at least
half the proportion of men, women, and children of all ages living in poverty in all its
dimensions according to national definitions by 2030, it has become essential to measure
poverty in a multidimensional way.It is evident that household members’ income levels and
consumption expenditures are highly significant in explaining poverty. However, starting from
the notion that income and expenditure alone are insufficient for measuring poverty, the
capability or human poverty approach has led to efforts to establish alternative criteria that
encompass non-monetary aspects of poverty. Accordingly, it has become common to construct
composite indicators that combine income and consumption data with other socioeconomic
indicators, especially those related to education and health.

The purpose of this article is to develop a multidimensional poverty measure that reveals the
poverty profile in Turkey as comprehensively as possible, reflecting the country’s conditions
across all relevant dimensions. The Alkire-Foster method is used as the methodology. Within
this main framework, the selection of dimensions and indicators has been made on a normative
basis. The dimensions include income, education, health, housing, and labor force. To assess
the reliability of the selected dimensions and indicators, Cronbach’s alpha coefficients is
calculated for all indicators collectively and separately for each dimension. Cramer’s V
correlation coefficients is examined to identify overlap ratios. Equal weighting is envisaged
both among the dimensions and within the variables belonging to each dimension.

Keywords: Multidimensional poverty, relative poverty, material deprivation, monetary
poverty, persistent poverty.
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Ozet

Birbirinden farkli kaynaklardan elde edilen farkli formatlardaki verilerin olusturdugu heterojen
bir yapidan, ihtiya¢ duyulan verilere erisim, bu verilerin birlikte isler bir yapida etkilesimde
bulunmasi, verilerden katma deger {iretimi i¢in anlamli iligkilerin ¢ikarilmasi ve sonug olarak
veriden fayda saglanmasi, tam olarak ¢6ziimlenememis onemli bir problem olarak ortada
durmaktadir. Bu asamada, verilerin ve veri webinin anlamsal iligkilerini inceleyen ve bu
iligkiler iizerinde uygulamalar gelistiren semantik web teknolojileri cok onemli avantajlara
sahiptir. Semantik web, makineler i¢in anlamli olan veri ve web servislerini birbirine baglayan
bir web igerik bi¢cimidir. Giiniimiizde artan veri kaynaklari ile verinin, gercek zamanl olarak
zenginlestirilmis analitik araclarla talep odakli bilgiye doniistiiriilmesi ve boylece veriden karar
alicilar i¢in gergek zamanli stratejik kararlar alinmasini saglayacak bir faydanin elde edilmesi
bu c¢aligmanin ana motivasyon kaynagini olusturmaktadir.

Bu amagla, iilkemizin deprem basta olmak tizere ¢oklu afetlere maruz kalan bir cografyada yer
almasi, afetlerin yikic1 tahribatinin ve sosyo-ekonomik etkilerinin uzun siire siirmesi
dolayisiyla, afet yonetimi alaninda semantik web teknolojileri ile bir ¢6ziim gerceklestirilmesi
amaglanmistir. Afetlerle ilgili verilerde yasanan artigla birlikte, afet yonetimi igin farkl
sistemler gelistirilmistir. Ancak, bu sistemlerin her biri farkli kuruluslar tarafindan
gelistirildiginden dolay1, farkl sistemlerin avantajlarini is birligi i¢cinde beraber kullanabilmek
icin semantik web teknolojileri ve ontolojilere ihtiya¢ duyulmaktadir.

Bu calismada, Tiirkiye Afet Miidahale Plani (TAMP) kapsaminda olusturulan caligma
gruplarinin goérev ve sorumluluklart incelenerek kritik goérevlerin semantik modellenebilirligi
arastirtlmistir. Olusturulan ontolojik yapinin semantik derinligini artirmak amaciyla, sorgulama
ve muhakeme siirecleri semantik web teknolojileri ile gelistirilmistir. Sorgulama siirecleri i¢in
SPARQL ve GeoSPARQL, muhakeme uygulamalar: i¢in ise SWRL (Semantic Web Rule
Language) kullanilmistir. Bununla birlikte, teorik olarak ortaya konan muhakeme sonuglarinin
pratik karsilig1 i¢in gercek verinin ontolojik yap1 i¢erisine gdmiilmiis olmas1 gerekmektedir. Bu
soruna ¢Oziim olabilecek, ontolojiyi besleyen kamusal veri kaynaklar1 arastirilarak, Tiirkiye
Ulusal Cografi Bilgi Sistemi (TUCBS), Kamu Veri Alan1 ve Ulusal Veri Sozliigli projeleri
incelenmistir.

Anahtar Kelimeler: Afet Yonetimi, Veri Entegrasyonu, Semantik Web Teknolojileri, Ontoloji
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Abstract

The challenge of accessing the required data from a heterogeneous structure composed of data
obtained from various sources and in different formats, ensuring the interoperability and
interaction of these data within an interoperable structure, extracting meaningful relationships
for value creation and ultimately deriving actionable benefits from data remains an important
and not yet fully resolved problem. At this stage, semantic web technologies—which examine
the semantic relationships of data and the data web and develop applications over these
relationships—offer significant advantages. The semantic web is a form of web content that
links data and web services in a machine-understandable way. With the increasing number of
data sources today, transforming data into demand-driven information enriched by real-time
analytical tools, and thus enabling decision-makers to make real-time strategic decisions based
on data, constitutes the main motivation of this study.

For this purpose, considering that our country is located in a geography prone to multiple
hazards—particularly earthquakes—and that the destructive impacts and socio-economic
consequences of disasters persist for long periods, this study aims to develop a solution for
disaster management using semantic web technologies. With the increasing amount of disaster-
related data, various systems have been developed for disaster management. However, since
each of these systems has been developed by different institutions, semantic web technologies
and ontologies are needed to combine the advantages of these systems and ensure
interoperability among them.

In this study, the duties and responsibilities of the working groups established within the scope
of the Tiirkiye Disaster Response Plan (TAMP) were examined, and the semantic modellability
of critical tasks was investigated. To enhance the semantic depth of the constructed ontological
structure, querying and reasoning processes were developed using semantic web technologies.
SPARQL and GeoSPARQL were employed for querying processes, while SWRL (Semantic
Web Rule Language) was used for reasoning applications.

Furthermore, for the practical applicability of the theoretically proposed reasoning outputs, real
data must be embedded into the ontological structure. To address this issue, public data sources
that can feed the ontology were investigated and the Tiirkiye National Geographic Information
System (TUCBS), the Public Data Domain, and the National Data Dictionary projects were
examined.

Keywords: Disaster Management, Data Integration, Semantic Web Technologies, Ontology
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Ozet

Bu makale, uluslararas1 veri gonderiminde yaygin olarak kullanilan iki temel yaklasim olan
push (itme) ve pull (¢cekme) yontemlerinin karsilastirmali bir analizini sunmaktadir. Makalede,
her bir yontemin temel ilkeleri, avantajlar1 ve karsilagilan zorluklar1 incelenmekte olup, ayrica
bu yontemlerin farkli sektorlerdeki uygulama alanlari ele alinmaktadir. Verinin kaynaktan
hedefe otomatik olarak iletildigi push (itme) yontemi, 6zellikle zaman duyarliliginin yiiksek
oldugu durumlarda sundugu gercek zamanli veri aktarimi kabiliyeti ve verimlilik agisindan
degerlendirilmistir. Buna karsilik, alicinin veriyi kaynaktan talep ettigi pull (¢ekme) yontemi,
degisken veri gereksinimlerinin bulundugu ortamlarda esneklik ve Olg¢eklenebilirlik
bakimindan analiz edilmistir. Vaka ¢alismalar1 ve performans degerlendirmeleri araciligiyla,
iki yontem arasindaki ag yiikii, gecikme stiresi, giivenlik ve kaynak yonetimi konularindaki
denge unsurlar1 incelenmistir. Makaledeki bulgular, veri gonderim stratejilerini optimize etmek
ve belirli kullanim senaryolarina en uygun yontemi belirlemek isteyen kurumlar i¢in énemli
¢ikarimlar sunmaktadir.

Anahtar Kelimeler: veri gonderimi, itme yontemi, ¢cekme yontemi.
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Abstract

This paper presents a comparative analysis of two fundamental approaches widely used in
international data transmission: the push and pull methods. The paper examines the core
principles, advantages, and challenges associated with each approach. The push method, in
which data is automatically transmitted from the source to the destination, is evaluated in terms
of its real-time transmission capability and efficiency, particularly in time-sensitive contexts.
Conversely, the pull method, where the recipient requests data from the source, is analyzed for
its flexibility and scalability in environments with variable data requirements. Through case
studies and performance assessments, the study investigates the trade-offs between the two
methods regarding network load, latency, security, and resource management. The findings
provide valuable insights for organizations aiming to optimize their data transmission strategies
and determine the most appropriate method for specific use cases.

Keywords: data transmission, push method, pull method.
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Ozet

Bu calismanin amaci Tiirkiye’de is-yasam dengesinin dl¢iimiine Zaman Kullanim Arastirmast
giinliik verilerinin yontemsel katkilarini incelemektir. Karsilastirma yapmak i¢in diger veri
kaynaklar1 ulusal diizeyde tahmin verme, veri toplama konusunda bilimsel yontemler kullanan
resmi kurumlar tarafindan gergeklestirilmesi, Zaman Kullanim Arastirmasi (2014-2015) ile
yakin zamanlarda yapilmis olmasi ve is-yasam dengesinin bilesenleri olan iicretli ¢alisma,
iicretsiz ¢aligma, sosyal yasam, spor, aile yasami ve zaman yogunlugu konularinda soru
icermesi kriterlerine gore secilmistir. Nicel arastirmalarin her asamasi i¢in Zaman Kullanim
Arastirmast ve diger veri kaynaklarmin yontemsel karsilagtirmasi yapilmistir. Veri
kaynaklarindan UNECE ve OECD’nin 6nerdikleri de dahil olmak {izere is-yasam dengesi
konusundaki tiim gostergeler tiretilmistir ve sonuglart iicretli ¢aligma, iicretsiz ¢aligma, bos
zaman ve zaman yogunlugu basliklar1 altinda yontemsel olarak karsilastirilmistir.

Zaman Kullanim Arastirmasinin dezavantajlart masrafli bir arastirma olmasi, cevaplayici yiikii
ve is yiikiinlin ¢cok fazla olmasi ile ¢alismanin seyrek olarak gergeklestirilmesidir. Diizensiz
veya sik olmayan bir faaliyet giinliiklere yansimayabilir ve cevaplayicinin her faaliyetini
giinliige kaydetmeme olasiligi mevcuttur. Fakat avantajlar1 dezavantajlarin1 bastirmaktadir.
Zaman Kullanim Arastirmasi farkli arastirma yonteminden dolay1 diger veri kaynaklarina gére
daha ytiksek kalitede veri tiretmektedir ve toplumsal cinsiyet esitsizligini daha iyi ortaya
cikarmaktadir. Ustelik Zaman Kullanim Arastirmasi verisi ile giinliiklerin baglamsal degisken
iceren matris yapisindan dolay1 ¢ok sayida is-yasam dengesi gostergesi tiretilmesi miimkiin
olmaktadir. Toplam 1§ yiikii sadece Zaman Kullanim Arastirmasindan elde edilebilen
gostergelerden biridir ve erkeklerdeki durumun tersine calisan kadinlarin iicretli ¢alisma
stirelerine ek olarak ticretsiz calismaya ¢ok zaman ayirdiklar: ig¢in en ¢ok is yiikiine sahip
olduklar1 bulunmustur. Bu sebeple, karar alicilarin Tiirkiye’deki is-yasam dengesi lizerine yeni
politikalar gelistirmek i¢in Zaman Kullanim Arastirmasindan faydalanmalari1 6nerilmektedir.

Anahtar Kelimeler: Zaman kullanim arastirmasi, is-yasam dengesi, toplumsal cinsiyet esitligi,
iicretsiz ¢alisma, toplam 1s yiikii
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Abstract

The aim of this study is to understand the methodological contributions of Time Use Survey
(TUS) diary data for measuring work-life balance in Tiirkiye. For comparison, other data
sources were selected according to the criteria of having national estimates, conducted by
official institutions that use scientific methods, conducted in similar time with TUS (2014-
2015) and that include questions about social life, sports, family life, unpaid, paid work and
time intensity which are the components of work-life balance. Methodological comparisons of
TUS diaries and other data sources were made for every stage of quantitative research. All
indicators on work-life balance including recommended ones by UNECE and OECD were
produced by the data sources and the results were compared in a methodological manner under
the headings of paid work, unpaid work, leisure time and time intensity.

The disadvantages of TUS are that it’s a costly survey, respondent load and workload is very
high, and it’s conducted infrequently. An irregular or infrequent activity may not seem in the
diaries and there is the possibility of respondent not to record all activities in diaries. But its
advantages are suppressing disadvantages. TUS produces data of higher quality and reveals the
gender inequality better than other data sources due to its different survey methodology.
Furthermore, by TUS data it’s possible to obtain large number of work-life balance indicators
by the matrix structure of the diaries with contextual variables. Total workload was one of the
key indicators that could only be produced from TUS data and employed women were found
to have the most workload due to excessive time spent on unpaid work in addition to their paid
work durations contrary to the situation of men. Thus, it’s recommended for the decision makers
to benefit from TUS data for developing new policies on work-life balance in Tiirkiye.

Keywords: Time use survey, work-life balance, gender equality, unpaid work, total workload
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Abstract

Digital transformation in official statistics has increased the need for interoperable, machine-
readable and standardized data dissemination infrastructures. As statistical organizations
expand the volume and complexity of their outputs, ensuring consistent metadata, transparent
workflows, and efficient access mechanisms has become essential. Within this context, the
Statistical Data and Metadata eXchange (SDMX) standard—an international framework for
structuring, exchanging and disseminating statistical data—provides a common language that
facilitates harmonization across systems and institutions. Bridging modern software
engineering practices with the needs of official statistics, this study presents the design and
implementation of an SDMX-based hybrid architecture developed to support efficient,
standards-driven data delivery at Turkish Statistical Institute. The system addresses long-
standing challenges including inconsistent data structures, limited interoperability across
platforms, poor metadata management and the growing demand for machine-readable, API-
accessible statistical outputs. Within this scope, flexible, scalable, and sustainable architecture
has been designed by adapting selected open-source SDMX components and developing new
modules tailored to institutional needs. At the core of this approach lies a metadata-driven
system. The process began with comprehensive requirements analysis workshops involving all
data-producing units, followed by an assessment of existing dissemination tools, and was
structured to support multi-source data production workflows.

The resulting architecture consists of three main components: (1) a metadata management layer
integrated with institutional systems and built upon international reference models, (2)
validation and automated data transfer modules that perform quality checks and database-level
ingestion, (3) an interactive data browser interface with enhanced search and access capabilities
designed for both internal and external users.

Findings indicate that this hybrid approach strengthens standardization across the institution,
improves data quality, increases coherence across statistical domains, accelerates process
automation, and significantly reduces dissemination workload. Moreover, the system ensures
full alignment of national data production and dissemination processes with the global SDMX
ecosystem.

Keywords: SDMX, Hybrid Architecture, Data Dissemination, Metadata Management,
Automation
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Ozet

Dogrusal regresyon modelinde, ¢oklu ic iligki bilinen en kiigiik kareler tahmin edicisinin
kararsiz olmasina neden olur. Yaygin olarak kullanilan iki alternatif tahmin edici, kisitlt en
kiigiik kareler tahmin edici ve temel bilesenler regresyon tahmin edicileridir. Literatiirde, ¢oklu
i¢ iliskiden kaynaklanan sorunlarin {istesinden gelmek i¢in en kiigiik kareler tahmin edicisine
alternatif olarak bir¢ok yanli tahmin edici de bulunmaktadir. Ridge tahmin edicisi bu tahmin
ediciler arasinda en One c¢ikanidir. Regresyon katsayilara iligkin stokastik dogrusal
kisitlamalarin varsayildigi durumda onerilen bir baska tahmin edici ise agirlikli karma tahmin
edicidir. Bu calismada, daha duyarli ve gercekei bir yaklasim izlemek icin yanli stokastik
dogrusal kisitlamalar dikkate alinmaktadir. Agirliksiz ve agirlikli temel bilesenler regresyon
tahmin edicileri, temel bilesenler regresyon tahmin edicisi ile agirlikli karma tahmin edicisinin
0zel bir sekilde birlestirilmesiyle tanimlanmaktadir. Yeni tanimlanan tahmin edicilerin
performansi, hata kareler ortalamasi kriterine gore incelenmektedir. En kii¢iik kareler tahmin
edicisi, temel bilesenler regresyon tahmin edicisi ve ridge tahmin edicisi ile ayrintili teorik
karsilagtirmalar yapilmaktadir. Ayrica, bilinmeyen yanlilik ve agirlik parametreleri icin bazi
uygun tahmin ediciler 6nerilmektedir. Teorik sonuglar1 pratik bir bakis acisiyla gostermek i¢in
bir veri analizi yapilmaktadir.

Anahtar Kelimeler: Agirlikli karma tahmin edici, Coklu ig¢ iligki, Temel bilesenler regresyon,
Yanli stokastik dogrusal kisitlamalar
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Abstract

In linear regression model, multicollinearity leads ordinary least squares estimator to be
unstable. Two alternative widely-used estimators are restricted least squares estimator and
principal components regression estimator. There are also many biased estimators as
alternatives to the ordinary least squares estimator to overcome the problems arising from the
multicollinearity in the literature. Ridge estimator is the most prominent among these
estimators. Another suggested estimator is weighted mixed estimator in the case that stochastic
linear restrictions with regard to the regression coefficients are assumed. In this study, biased
stochastic linear restrictions are taken into consideration to follow a more sensitive and realistic
approach. Unweighted and weighted principal components regression estimators are defined by
combining principal components regression estimator and weighted mixed estimator in a
special way. The performance of the newly defined estimators is investigated according to the
mean square error criterion. Detailed theoretical comparisons with the ordinary least squares
estimator, principal components regression estimator, and ridge estimator are made. Moreover,
some suitable estimators for the unknown biasing and weight parameters are recommended. A
data analysis is performed to demonstrate the theoretical results from a practical perspective.

Keywords: Biased stochastic linear restrictions, Multicollinearity, Principal components
regression, Weighted mixed estimator
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MESLEK ETiGi OLARAK ISTATISTIKTE ETIiK: iLKE,
SORUMLULUK VE KARSILASILAN ZORLUKLAR

Dr. Asila KOCAK!""

'Yontem Arastirmalar1  Daire  Baskanh@yTiirkiye istatistik Kurumu (TUIK), Tiirkiye
asila.kocak@tuik.gov.tr

Istatistik, bilimsel arastirmalarm, kamu politikasi1 {iretiminin ve 6zel sektdr karar verme
siireclerinin temel araglarindan biridir. Istatistikgilerin yiiriittiigii veri toplama, analiz etme,
yorumlama ve raporlama siiregleri, toplum giiveni ve bilimsel dogruluk agisindan kritik etik
yiikiimliiliikler tagir. Istatistik iiretimi, yalmzca teknik beceriler degil ayn1 zamanda toplumsal
sorumluluk ve etik farkindalik gerektirir (ASA, 2018). Istatistik mesleginde etik; teknik
standartlar kadar onemlidir. Mesleki bagimsizlik, seffaflik, gizlilik, tarafsizlik ve toplumsal
fayda ilkeleri ihlal edildiginde yalnizca bilimsel hatalar degil, toplumsal zararlar da ortaya
cikabilir (IS, 2010). Bu nedenle etik ilkelerin hem bireysel hem kurumsal diizeyde ele alinmasi
gereklidir. Bu nedenle etik; istatistikte tamamlayict bir unsur degil, meslegin ayrilmaz bir
parcasidir.

Bu calisma, meslek etigi olarak istatistikte etik ilke ve sorumluluklarin tarihsel gelisimini ve bu
etik ilke ve sorumluluklarm, Amerikan Istatistik Dernegi (ASA), Uluslararas1 Istatistik
Enstitiisii (ISI) ve Birlesmis Milletler Istatistik Komisyonu gibi kuruluslarm ortaya koydugu
uluslararasi etik kodlar ¢ergevesinde nasil sekillendigini incelemektedir. Bu ¢ergevede istatistik
iiretim siirecinde karsilasilan mesleki etik zorluklar; saglam analizler, metaverilerin saglanmasi,
verilerin yanlis yorumlanmasi veya kotliye kullanilmasi, istatistiksel kaliteyi koruyarak
cevaplayici ytikiinii en aza indirmek i¢in uygun veri kaynaklarinin kullanilmasi, veri gizliligi,
ulusal koordinasyon, uluslararasi karsilastirilabilirlik ve uluslararasi isbirligi konular1 ele
alimmaktadir.

Anahtar Kelimeler: Meslek etigi; etik; etik ilkeler; istatistik
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ETHICS IN STATISTICS AS PROFESSIONAL ETHICS: PRINCIPLES,
RESPONSIBILITIES AND CHALLENGES

Dr. Asila Kogak!”

'Methodology Department/Turkish Statistical Institute, Tiirkiye, asila.kocak@tuik.gov.tr

Statistics is one of the fundamental tools in scientific research, public policy-making, and
private sector decision-making processes. The processes of data collection, analysis,
interpretation, and reporting conducted by statisticians carry critical ethical responsibilities in
terms of both public trust and scientific integrity. Thus, the production of statistics requires not
only technical competence but also social responsibility and ethical awareness (ASA, 2018). In
the statistical profession, ethical principles are as vital as technical standards. Violations of the
principles of professional independence, transparency, confidentiality, impartiality, and social
benefit can lead not only to scientific errors but also to social harm and loss of public confidence
(ISI, 2010). Therefore, the internalization of ethical principles at both individual and
institutional levels is essential to maintaining the credibility of the statistical profession. Ethics
is not merely a complementary element of statistical practice, but an inseparable component of
the profession itself.

This study examines the historical development of ethical principles and responsibilities in the
statistical profession and discusses how these principles have been shaped within the framework
of international ethical codes proposed by organizations such as the American Statistical
Association (ASA), the International Statistical Institute (ISI), and the United Nations
Statistical Commission. Within this context, the study addresses professional ethical challenges
encountered during the statistical production process, including conducting sound analyses,
providing metadata, preventing misinterpretation or misuse of data, using appropriate data
sources to minimize respondent burden while maintaining statistical quality, ensuring data
confidentiality, national coordination, international comparability, and cooperation.

Keywords: Professional ethics; ethic; ethical principles, statistics
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ALMON GECIKMESI DAGITILMIS MODELINDE YANLILIK
PARAMETRESI SECIM SORUNU ICIN METASEZGISEL
OPTIMIZASYONA DAYALI YENI BIR BAKIS

Doc. Dr. Nimet OZBAY'
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Ozet

Metasezgisel optimizasyon yontemleri ve bunlarin uygulamalardaki kullanimi, dogrusal
olmayan karmasik problemlerin ¢6ziimiinde 6nemli bir rol oynayabilir. Bu yontemler,
algoritmalarin dogadan esinlenerek gelistirildigi gelecek stratejileri kullandiklari i¢in, tiirevleri
kullanan geleneksel optimizasyon yoOntemlerinden farklidir. Genetik algoritma, benzetimli
tavlama ve parcacik siirli optimizasyonu, kaliteli ¢ozlimler iiretebilen popiiler ve giiclii
metasezgisel optimizasyon algoritmalaridir. Genetik algoritma, evrimsel doga kanunlarindan
esinlenerek gelistirilmis biyoloji temelli modern bir optimizasyon teknigidir. Benzetimli
tavlama, tavlama islemi sirasinda bir metalin kristal yapisinin global minimum enerji durumuna
yaklagmasi ile arama uzayinda istatistiksel arama gerceklestirirken bir amag¢ fonksiyonunun
minimumuna ulasilmasi1 arasindaki benzetmeye dayanir. Pargacik siirii optimizasyonu,
hayvanlar aleminde kus siiriisti veya balik siirisii gibi siirii davraniglarina odaklanan biyolojiye
dayali modern bir optimizasyon teknigidir. Bu ¢alisma, ¢oklu i¢ iliski igeren Almon gecikmesi
dagitilmis modelinde yeni bir iki parametreli tahmin edici i¢in bazi yeni genetik algoritma,
benzetimli tavlama ve parcacik siirli optimizasyonu tabanli yanlilik parametresi segim
yontemlerini ele almaktadir. Bu se¢im yontemlerinin yeni gelistirilen hibrit versiyonlar: da
tamimlanmaktadir. Onerilen metasezgisel optimizasyon tabanli yanlilik parametresi segim
yontemlerinin ~ performans  degerlendirmesi  bir  veri  analizi  uygulamasiyla
gerceklestirilmektedir.

Anahtar Kelimeler: Almon Gecikmesi Dagitilmis Model, Yanlilik Parametresi Sec¢imi,
Metasezgisel Optimizasyon, Monte Carlo Simiilasyonu
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A NEW  PERSPECTIVE BASED ON METAHEURISTIC
OPTIMIZATION FOR BIASING PARAMETER SELECTION ISSUE IN
ALMON DISTRIBUTED LAG MODEL
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Abstract

Metaheuristic optimization methods and their usage in applications can play a key role in
solving complex nonlinear problems. These methods differ from the conventional optimization
methods using derivatives due to using future strategies where algorithms are nature-inspired.
Genetic algorithm, simulated annealing, and particle swarm optimization are the popular and
powerful metaheuristic optimization algorithms that are able to produce good-quality solutions.
Genetic algorithm is a biology based modern optimization technique inspired by natural laws
of evolution. Simulated annealing depends on the analogy between approaching the crystal
structure of a metal to its global minimum energy state during the annealing process and
reaching an objective function to its minimum while performing a statistical search in the search
space. Particle swarm optimization is a biology based modern optimization technique that
focuses on swarming behaviors such as bird flocking or fish schooling in animals society. This
study deals with some novel genetic algorithm, simulated annealing, and particle swarm
optimization based biasing parameter selection methods for a new two-parameter estimator in
Almon distributed lag model that contains multicollinearity. Newly developed hybrid versions
of these selection methods are also described. Performance assessment of the proposed
metaheuristic optimization based biasing parameter selection methods is carried out via a data
analysis application.

Keywords: Almon Distributed Lag Model, Biasing Parameter Selection, Metaheuristic
Optimization, Monte Carlo Simulation
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PATENT TABANLI AR-GE EGIiTiM SETIi: TEKSTIL TEKNOLOJIiSIi
EGITIMINDE INOVASYON YETKINLIGI GELISTIRMEYE YONELIK
BiR OGRETIM MODELI
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Ozet

Bu calisma, yeni tekstil malzemeleri alanindaki kiiresel teknolojik rekabeti patent verileri
iizerinden inceleyen giincel literatiirden yararlanarak iiniversite Ogrencilerinin inovasyon
yetkinliklerini gelistirmeyi amaglayan Patent Tabanli Ar-Ge Egitim Seti adl1 bir 6gretim modeli
onermektedir. Wang ve Cheng’in (2025) 94.525 uluslararas1 patenti kapsayan analizine gore,
ozellikle DO1F, DO6M, D04H ve D0O1D simiflarinda yogunlasan teknoloji alanlari, tilkelerin
rekabet giiclinde patent iiretimi ve stratejik teknoloji konumlandirmasinin belirleyici roliinii
ortaya koymaktadir. Bu bulgular dogrultusunda gelistirilen egitim seti, 0grencilere patent
inceleme, teknoloji egilimlerini yorumlama, firsat alanlar1 belirleme ve erken asama Ar-Ge
fikirleri tiretme becerileri kazandiran uygulamali bir 6gretim yaklagimi sunmaktadir. Egitim
paketi; se¢ilmis patent Ornekleri, teknoloji firsat haritalari, sektor liderlerine iliskin vaka
analizleri ve inovasyon kanvasi gibi araglar1 igermekte olup Tiirkiye’de sinirli diizeyde bulunan
patent okuryazarligim1 gli¢lendirmeyi hedeflemektedir. Model, miihendislik ve isletme
disiplinlerinde 6grenim goren Ogrencilerin gercek teknoloji verileriyle ¢alismasina imkan
tantyarak teorik bilgi ile pratik uygulama arasindaki entegrasyonu desteklemekte ve
iiniversitelerde daha giiclii bir Ar-Ge kiiltiiriinlin olugsmasina katki saglamaktadir. Genel olarak
caligma, patent verilerinin yalnizca rekabet analizinde degil, ayn1 zamanda yenilik odakli egitim
tasariminda da etkili bir temel olusturabilecegini gostermektedir. Bu ¢ercevede Patent Tabanl
Ar-Ge Egitim Seti, kiiresel tekstil sektoriindeki hizli teknolojik doniisiime uyum saglayabilecek
yeni nesil bir inovasyon egitim modeli olarak degerlendirilmektedir.

Anahtar Kelimeler: Patent Tabanl Inovasyon, Tekstil Teknolojileri, Ar-Ge Egitim Modeli,
Teknoloji Firsat Analizi, Patentometrik Yaklasim
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Abstract

This study proposes an instructional model titled Patent-Based R&D Training Set, designed to
enhance university students’ innovation competencies by utilizing global patent data in the field
of new textile materials. Drawing on the findings of Wang and Cheng (2025), who analyzed
94,525 international patents and identified concentrated technological opportunities—
particularly within IPC categories DO1F, DO6M, D04H, and DO1D—the study highlights the
central role of patent production and strategic technology positioning in global competitiveness.
Based on these insights, the proposed training set introduces a practice-oriented approach that
equips students with skills in patent reading, technology trend interpretation, opportunity
identification, and early-stage R&D idea development. The educational package incorporates
selected patent examples, technology opportunity maps, case analyses of leading firms, and
structured innovation canvases, addressing the limited patent literacy within Turkish higher
education. By enabling students from both engineering and business disciplines to work directly
with real technological data, the model strengthens the link between theoretical instruction and
practical innovation processes, thereby contributing to the development of a more robust R&D
culture within universities. Overall, this study demonstrates that patent data can function not
only as a tool for competitive analysis but also as an effective foundation for designing
innovation-oriented educational methodologies. In this regard, the Patent-Based R&D Training
Set is positioned as a forward-looking pedagogical framework capable of supporting the next
generation of innovators in adapting to the rapid technological transformation of the global
textile sector.

Keywords: Patent-Based Innovation, Textile Technology, R&D Education, Technology
Opportunity Analysis, Patentometrics
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Ozet

Akut pankreatit, hafif klinik tablodan yasami tehdit eden nekrotizan forma kadar degisebilen,
sistemik inflamasyonla seyreden dnemli bir gastrointestinal hastaliktir. Son yillarda ABO kan
grubu sisteminin ¢esitli hastaliklarla iliskisi aragtirilmakta olup, pankreatit acisindan kan grubu
dagilimimin farklilik gosterip gostermedigi net degildir. Bu calisma, akut pankreatit tanili
hastalarda kan grubu dagilimini inceleyerek Tiirkiye popiilasyon verileriyle karsilastirmay1
amaclamaktadir.

Retrospektif tasarlanan bu kesitsel calisma, Sivas Cumhuriyet Universitesi Tip Fakiiltesi
Hastanesi’nde 2020-2021 yillart arasinda akut pankreatit tanisiyla yatarak tedavi edilen 83
hastay1 kapsamaktadir. Hastalarin ABO ve Rh kan grubu bilgilerinin dagilimi hastane
otomasyon sisteminden elde edilmistir. Elde edilen oranlar, Tiirk Kizilay1’nin 2019 y1li Tiirkiye
genel popiilasyon kan grubu dagilimu ile karsilagtirilmistir. Istatistiksel analiz Ki-kare uygunluk
testi ile gergeklestirilmis; p<0.05 anlamli kabul edilmistir.

Hastalarin %48’inin A, %24.7’sinin B, %27.3’iiniin 0 ve %7.8’inin AB grubunda oldugu
belirlenmistir. Bu dagilim, Tiirkiye genelinde bildirilen A (%42.8), 0 (%32.6), B (%16.5) ve
AB (%8.1) oranlartyla karsilastirildiginda anlamli farklilik géstermemistir (>=4.28, p=0.23).
Rh faktorii agisindan hastalarin %83.1°1 Rh pozitif olup, bu oran da genel popiilasyon verileriyle
uyumludur (p>0.05).

Bu calisma, akut pankreatit hastalarinda ABO ve Rh kan grubu dagiliminin Tiirkiye
poplilasyonu ile genel olarak uyumlu oldugunu goéstermektedir. A ve B gruplarinda gézlenen
artis egilimi biyolojik agidan dikkate deger olsa da istatistiksel olarak anlamli degildir. ABO
sisteminin pankreatit gelisimi iizerindeki olas1 etkisini ortaya koymak i¢in daha genis
orneklemli, cok merkezli ve etyolojik olarak siniflandirilmis ¢caligmalara ihtiyag vardir.

Anahtar Kelimeler: Akut pankreatit, ABO kan grubu, Ki-kare uygunluk testi, Popiilasyon
istatistikleri, Frekans dagilimi
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Abstract

Objective: Acute pancreatitis is a significant gastrointestinal condition that ranges from a mild
clinical course to life-threatening necrotizing forms and is characterized by systemic
inflammation. Recently, the relationship between the ABO blood group system and
susceptibility to various diseases has gained attention; however, its association with pancreatitis
remains unclear. This study aims to compare the blood group distribution of patients diagnosed
with acute pancreatitis with the general population distribution in Tiirkiye.

Methods: This retrospective cross-sectional study included 83 patients hospitalized with a
diagnosis of acute pancreatitis at Sivas Cumhuriyet University Hospital between 2020 and
2021. ABO and Rh blood group data were obtained from the hospital information system. The
observed distributions were compared with the Tiirkiye national blood group data reported by
the Turkish Red Crescent in 2019. Statistical analysis was performed using the chi-square
goodness-of-fit test, with p<0.05 considered significant.

Results: Among the patients, 48% were blood group A, 24.7% B, 27.3% O, and 7.8% AB.
When compared with the general population distribution—A (42.8%), O (32.6%), B (16.5%),
and AB (8.1%)—no statistically significant difference was observed (y*=4.28, p=0.23).
Regarding the Rh factor, 83.1% of patients were Rh positive, consistent with national data
(p>0.05).

Conclusion: This study demonstrates that the ABO and Rh blood group distribution among
acute pancreatitis patients is largely compatible with the general population in Tiirkiye.
Although a slight increase in A and B groups was observed, it lacked statistical significance.
Larger, multicenter studies stratified by pancreatitis etiology are needed to clarify the potential
role of the ABO system in the development of acute pancreatitis.

Keywords: Acute pancreatitis, ABO blood group, chi-square goodness-of-fit, population
statistics, frequency distribution
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ISTATISTIKSEL KALITE GUVENCE CERCEVESI

Dr. Serdar Cihat GOREN!
ITiirkiye istatistik Kurumu, istatistiksel kalite, serdarcihat.goren@tuik.gov.tr, 0000-0002-6253-6156

Ozet

Glinlimiizde istatistiklere dayali karar verme siirecleri her gecen giin daha fazla 6nem
kazanmaktadir. En basit bireysel kararlardan en kapsamli kamu politikalarina kadar her alanda
istatistikler temel bir ara¢ haline gelmistir. Bu durum, istatistiklerin giivenilirligini ve kalitesini
saglama gerekliligini de 6n plana ¢ikarmaktadir.

Kalite, sunulan iiriin veya hizmetin kullanicilarin memnuniyetini ve ihtiyaglarinin karsilanma
diizeyini ifade eder. Diger tiim iirlin ve hizmetlerde oldugu gibi, istatistiklerin de belirli kalite
ilkeleri ve standartlar1 bulunmaktadir. Dolayisiyla istatistiksel kalitenin saglanmasi, kullanici
ihtiyaglarinin ve memnuniyetinin karsilanmasiyla miimkiindiir.

Istatistiksel kalite degerlendirmelerinde en yaygin olarak kullanilan ¢erceve, Avrupa Birligi’nin
“Avrupa Istatistikleri Uygulama Esaslar1 (Code of Practice — CoP)” belgesidir. On alt1 ilke ve
seksen dort kalite gostergesinden olusan bu esaslarin uygulanmasi, iiretilen istatistiklerin kalite
diizeyini 6nemli 6lciide artirmaktadir. “Dogruluk ve Giivenilirlik” ilkesi bunlardan yalnizca
biridir; bu da istatistiksel kalitenin yalnizca dogrulukla sinirli olmadigini, tutarlilik, zamanlilik,
uygunluk ve erisilebilirlik gibi ¢cok sayida kriteri de kapsadigini gostermektedir.

Bu bildirinin amaci, istatistiksel kalitenin dnemini vurgulamak, uluslararas: istatistiksel kalite

ilkeleri ve standartlarim tanitmak ve bu standartlarin Tiirkiye Istatistik Kurumu’nda nasil
uygulandigini ortaya koyan Kalite Giivence Cergevesini aragtirmacilara sunmaktir.

Anahtar Kelimeler: Istatistiksel Kalite, Kalite Giivence Cercevesi, Avrupa Istatistikleri
Uygulama Esaslar1 (CoP)
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STATISTICAL QUALITY ASSURANCE FRAMEWORK

Dr. Serdar Cihat GOREN!
'Turkish Statistical Institute, statistical quality, serdarcihat.goren@tuik.gov.tr, 0000-0002-6253-6156

Abstract

In today’s world, data-driven decision-making has become increasingly significant across all
sectors. From simple individual choices to comprehensive public policies, statistics have
become a fundamental tool guiding decision processes. This growing reliance on statistical
information highlights the critical importance of ensuring the quality and reliability of produced
statistics.

Quality can be defined as the degree to which a product or service meets users’ needs and
expectations. As with all products and services, statistical outputs are governed by specific
quality principles and standards. Therefore, ensuring statistical quality is fundamentally linked
to satisfying user needs and achieving user satisfaction.

The most widely adopted framework for statistical quality assurance is the European Union’s
“European Statistics Code of Practice (CoP)”, which consists of sixteen principles and
eighty-four quality indicators. Implementing these principles significantly enhances the overall
quality of statistical outputs. The principle of “Accuracy and Reliability” represents only one
aspect of these standards, demonstrating that statistical quality extends beyond accuracy to
include criteria such as coherence, timeliness, relevance, and accessibility.

The aim of this paper is to emphasize the importance of statistical quality, introduce
international statistical quality principles and standards, and present the Quality Assurance
Framework implemented by the Turkish Statistical Institute (TurkStat) as an example of
how these standards are applied in practice.

Keywords: Statistical Quality, Quality Assurance Framework, European Statistics Code of
Practice (CoP)
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KUSAK TEMELLI URUN ONERI VE ALISVERIS PROGRAMI: X, Y VE
Z KUSAKLARINA DAYALI BiR MODEL

Hatice Siimeyye SAFAK! / Maryam ABU RASHED?
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Ozet

Gilinlimiizde dijitallesme ile birlikte tliketici davranislart kokli bir doniisiim gecirmekte ve
cevrim ici aligveris kararlar1 giderek daha fazla kisisellestirilmis kullanici deneyimi, hiz ve
erisilebilirlik ile sekillenmektedir. Ancak mevcut e-ticaret platformlarinin biiyiik bir boliimii
tiiketicileri tek tip kullanici profili lizerinden degerlendirmekte ve kusak farkliliklarin1 g6z ard1
etmektedir. Oysa X, Y ve Z kusaklarinin teknoloji kullanim aligkanliklari, risk algilari,
motivasyonlari ve satin alma tetikleyicileri birbirinden 6nemli 6l¢iide farklidir. Bu galisma, s6z
konusu teorik bosluktan hareketle, kusak temelli tiikketici farkliliklarini ¢evrim i¢i aligveris Oneri
sistemlerine entegre etmeyi amaglayan kavramsal bir model 6nermektedir. Literatiir bulgulari,
Z kusaginin mobil ve trend odakli tiikketim davranislar1 gosterdigini; Y kusagmin fiyat—
performans ve kullanici yorumlarini merkeze aldigini; X kusaginin ise giiven ve marka
gecmisine duyarli oldugunu ortaya koymaktadir. Bu farkliliklar dogrultusunda 6nerilen model
dort asamada yapilandirilmustir: (i) kullanicinin kusaginin belirlenmesi, (ii) kusaga ozgii
motivasyon profilinin ¢ikarilmasi, (ii1) aligveris degiskenlerinin agirliklandirilmasi ve (iv)
kusaga uygun kisisellestirilmis tirlin/hediye dnerisinin sunulmasi. Caligmanin 6zgiin katkisi, e-
ticarette kisisellestirme yaklasimini demografik temellendirmenin Otesine tasiyarak tiiketici—
iriin eslesmelerini kusak parametreleriyle optimize eden teorik bir g¢erceve sunmasidir.
Onerilen modelin, tiiketici memnuniyetinin artmasi, satin alma olasiliginin giiglenmesi ve
dijital pazarlama stratejilerinin verimliliginin yiikselmesi yoniinde sektorel karsilik yaratmasi
beklenmektedir. Gelecek ¢alismalarda modelin yazilim tabanli bir prototipe doniistiiriilmesi ve
farkl tilkelerde kusaklar arasi karsilagtirmalar yapilarak sinanmasi 6nerilmektedir.

Anahtar Kelimeler: X kusagi, Y kusagi, Z kusagi, cevrim i¢i aligveris, kisisellestirilmis 6neri
modeli
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A GENERATION - BASED PRODUCT SUGGESTION AND SHOPPING
PROGRAM MODEL X, Y, AND Z
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Abstract

With the rapid advancement of digital technologies, consumer behaviour has undergone a
significant transformation, and online purchase decisions are increasingly shaped by
personalised user experiences, instant accessibility and algorithm-driven recommendations.
However, most e-commerce platforms continue to treat users as homogeneous decision-makers
and overlook generational differences in consumer motivations. Yet, existing empirical
evidence clearly indicates that generations X, Y, and Z differ considerably in terms of
technology adoption, risk perception, spending motivation and sensitivity to marketing stimuli.
Grounded in this theoretical gap, the present study proposes a conceptual model that integrates
generational characteristics into online product recommendation systems. Literature findings
reveal that Generation Z demonstrates higher levels of mobile-based and trend-driven
consumption, Generation Y prioritises price—performance balance and peer reviews, and
Generation X places strong emphasis on trust, brand reputation and perceived security. Based
on these distinctions, the proposed recommendation model consists of four sequential stages:
(1) identifying the user’s generation, (ii) determining the motivational profile specific to that
generation, (iii) weighting purchasing decision variables accordingly, and (iv) generating a
personalised list of products/gifts tailored to generational preferences. The originality of this
study lies in shifting the focus of personalisation from solely behavioural data to generation-
based consumer parameters, providing a conceptual framework intended to optimise product—
consumer matching in digital markets. The model is expected to contribute to increased
consumer satisfaction, higher purchase probability and enhanced efficiency of digital marketing
strategies. Future research should focus on implementing the model as a software prototype and
empirically validating its performance across cross-cultural consumer samples.

Keywords: Generation X, Generation Y, Generation Z, online shopping, personalised
recommendation model
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3TUIK, Yontem Arastirmalar1 Daire Baskanhg, duygu.kilic@tuik.gov.tr, 0009-0007-3096-1565
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Ozet

Hanehalki arastirmalarinda kesinlik gereksinimleri, arastirma tahminlerinin saglamasi
gereken asgari kesinlik diizeyini belirleyen istatistiksel Olgiitleri ifade etmektedir. Bu
gereksinimler, ornekleme tasarimi, 6rneklem dagilimi ve tahmin siireglerinin planlanmasina
yon vererek istatistiklerin daha kaliteli bir sekilde iiretilmesine olanak saglamaktadir.

Aragtirmalardaki hatalar, rasgele se¢ilen drneklemin kitleyi temsil etmemesinden kaynaklanan
orneklem hatalar1 ve oOrnekleme dis1i hata kaynaklari olmak iizere iki ana grupta
siniflandiriimaktadir. Orneklem hatalarinin  degerlendirilmesindeki amag, rasgele segilen
orneklemin kitleyi ne olgiide ve nasil temsil ettigini belirlemektir. Orneklem hatalari, farkli
orneklemlerden elde edilen tahminler arasindaki degisimi yansitir ve bu tahminlerdeki rasgele
hata miktar1 kesinlik (precision) olarak tanimlanir.

Orneklem hatalari; drneklem varyansi ile bu varyanstan tiiretilen standart hata, degisim
katsayisi, giiven araliklar1 ve hata marji (duyarhhk diizeyi) gibi Olciitler araciligiyla
degerlendirilmektedir. Kesinlik  gereksinimleri  belirlenirken  arastirmanin  amaglar
dogrultusunda minimum etkin 6rneklem biiyiikliigii, kullanilacak esik degerleri, gdstergenin
tiirli (toplam, oran veya karmasik tahmin ediciler) ve raporlama diizeyi (ulusal veya alt alanlar)
gibi unsurlar dikkate alinmaktadir.

Bu calismada hanehalki arastirmalarinda kaliteyi artirmaya yonelik olarak — kesinlik
gereksinimlerinin (precision requirements) degerlendirilmesi ilizerinde durulmaktadir. Bu
dogrultuda, Avrupa Birligi Istatistik Ofisi (EUROSTAT) tarafindan hazirlanan Avrupa
Istatistik Sistemi (ESS) “Hanehalki Arastirmalari I¢in Kesinlik Gereksinimleri ve Varyans
Tahmini El Kitab1”, ilgili regiilasyonlar ve uluslararas1 dokiimanlar incelenerek Tiirkiye’de
ylriitiilen bazi hanehalki arastirmalar1 6zelinde kesinlik Olciitlerine yonelik olarak bilgi
saglamak amaglanmaktadir. Bu amagla, EUROSTAT regiilasyonlar1 ve arastirmaya 6zgii
olarak belirlenen kesinlik gereksinimleri géz onilinde bulundurularak konunun uzmanlari
tarafindan tanimlanan anahtar gostergeler i¢in hesaplanan standart hatalar ve ilgili sinir degerler
dikkate alinarak tahminlerin giivenilirligin degerlendirilmesi hedeflenmektedir.

Anahtar Kelimeler: Kesinlik, Hanehalki Arastirmalarinin Kalitesi, Orneklem hatalar:
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Abstract

In household surveys, precision requirements refer to the statistical criteria that define the
minimum level of accuracy that survey estimates must meet. These requirements guide the
planning of sample design, sample allocation, and estimation procedures, thereby enhancing
the quality and reliability of the produced statistics.

Errors in  surveys are  generally classified into two  main  groups:
(1) Sampling errors, arising when the randomly selected sample does not fully represent the
target population, and
(i1)) Non-sampling errors, stemming from processes unrelated to sampling.

The primary purpose of evaluating sampling errors is to determine the extent to which the
selected sample represents the population. Sampling errors reflect the variability among
estimates obtained from different possible samples, and this random variability is defined as
precision.

Sampling errors are assessed using measures such as sample variance, standard error,
coefficient of variation (CV), confidence intervals, and margin of error (sensitivity level)
derived from the sample variance. When determining precision requirements, elements such as
the purpose of the survey, minimum effective sample size, threshold values, the type of
indicator (totals, ratios, or complex estimators), and the reporting level (national or subnational
domains) are taken into consideration.

This study focuses on the assessment of precision requirements as part of efforts to improve
quality in household surveys. In this context, the European Statistical System (ESS) Handbook
on Precision Requirements and Variance Estimation for Household Surveys, relevant
EUROSTAT regulations, and international documentation have been reviewed. The aim is to
provide guidance on precision measures for selected household surveys conducted in Tirkiye.
Accordingly, based on EUROSTAT regulations and survey-specific precision requirements,
the reliability of estimates is evaluated by considering the standard errors calculated for key
indicators identified by subject-matter experts and the corresponding threshold values.

Keywords: Precision, Quality of Household Surveys, sampling error
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sgunduz@atu.edu.tr, ORCID number:0000-0001-5289-6089

Abstract

The rapid expansion of social media as a primary arena for political communication has
amplified concerns regarding coordinated influence operations that strategically shape public
opinion. This study proposes a statistical framework for detecting coordinated political
influence networks by integrating behavioral, temporal, and structural indicators derived from
large-scale digital trace data. Drawing on X and similar platforms, the framework employs a
multi-stage methodology combining temporal synchrony analysis, content similarity metrics,
and network-based clustering algorithms to identify accounts exhibiting unusually aligned
activity. First, we model posting behavior using time-series clustering to capture synchronous
bursts of activity indicative of orchestrated messaging. Next, we apply text mining techniques—
specifically transformer-based embeddings and cosine similarity—to detect semantic
convergence in shared content across suspected actors. Finally, these behavioral and semantic
features are integrated into a probabilistic graphical model that estimates the likelihood of
coordination among user nodes. The resulting influence networks are examined through
exponential random graph models (ERGMs) to characterize structural signatures of
orchestrated campaigns, such as high transitivity, repeated co-occurrence patterns, and
centralized hub accounts. Empirical validation is conducted using a dataset of political
discourse during a recent national election, with ground-truth labels obtained from prior
investigative journalism reports. Results show that the proposed statistical approach
substantially improves the detection of coordinated influence networks compared to rule-based
or purely machine-learning-driven methods, achieving higher precision in identifying covert
clusters without inflating false positives. Overall, this study provides a rigorous and transparent
statistical methodology that can assist researchers, public institutions, and platform regulators
in understanding and mitigating organized political manipulation in digital environments.

Keywords: Coordinated Influence Networks, Political Social Media Analytics, Statistical
Network Modeling
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AGLARININ TESPITI: ISTATISTIKSEL BiR YAKLASIM
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1Adana Alparslan Tiirkes Bilim ve Teknoloji Universitesi, isletme Boliimii, sgunduz@atu.edu.tr, ORCID
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Ozet

Sosyal medyanin siyasi iletisimin temel alanlarindan biri hdline gelmesi, kamuoyunu stratejik
bicimde sekillendiren koordineli etki operasyonlarina yonelik kaygilar artirmistir. Bu ¢alisma,
genis Olgekli dijital iz verilerinden elde edilen davranigsal, zamansal ve yapisal gostergeleri
biitiinlestirerek koordineli siyasi etki aglari tespit etmeye yonelik istatistiksel bir ¢erceve
onermektedir. X ve benzeri platformlardan yararlanilarak gelistirilen ¢erceve, olagandisi 6l¢iide
uyumlu etkinlik sergileyen hesaplari belirlemek amaciyla zamansal eszamanlilik analizi, igerik
benzerligi 6l¢iimleri ve ag tabanli kiimeleme algoritmalarini igeren ¢ok asamali bir yontem
benimsemektedir.

[k asamada, esgiidiimlii mesajlasmay1 gosteren senkronize etkinlik patlamalarmi yakalamak
icin zaman serisi kiimeleme modelleri kullanilmaktadir. Daha sonra, slipheli aktorler arasinda
paylasilan igeriklerdeki anlamsal yakinligi tespit etmek amaciyla doniistiiriicti (transformer)
tabanli gdmme yontemleri ve kosiniis benzerligi olgiitleri uygulanmaktadir. Son olarak, bu
davranigsal ve anlamsal ozellikler, kullanici diigiimleri arasindaki koordinasyon olasiligini
tahmin eden olasiliksal bir grafik modelinde biitiinlestirilmektedir. Elde edilen etki aglari,
yiiksek geciskenlik, tekrar eden birlikte goriinme Oriintiileri ve merkezi diiglimlerin varlig1 gibi
orgiitli kampanyalara 6zgii yapisal imzalar1 incelemek icin iistel rastgele grafik modelleri
(ERGM) ile analiz edilmektedir.

Calismanin ampirik degerlendirmesi, yakin tarihli bir ulusal se¢im siirecine iliskin siyasi
soylem verileri lizerinde yapilmis ve dogrulama i¢in arastirmaci gazetecilik raporlarindan elde
edilen gercek etiketler kullanilmistir. Bulgular, 6nerilen istatistiksel yaklagimin, kural tabanl
veya yalnizca makine 6grenmesine dayali yontemlere kiyasla koordineli etki aglarini daha
yiksek hassasiyetle ortaya ¢ikardigini ve yanlis pozitif oranini artirmadan gizli kiimeleri daha
isabetli bicimde tespit ettigini gdstermektedir.

Genel olarak ¢alisma, dijital ortamlarda organize siyasi manipiilasyonu anlamaya ve azaltmaya
katki saglayabilecek titiz ve seffaf bir istatistiksel yontem sunmaktadir.

Anahtar Kelimeler: Koordineli Etki Aglar, Siyaset ve Sosyal Medya Analitigi, Istatistiksel
Ag Modellemesi
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SEGMENTASYONU: RFM PUANLAMA VE K-MEANS KUMELEME
KARSILASTIRMASI

Cem GORGULU/ Dr, Filiz KARADAG
"Ege Universitesi, istatistik boliimii, 04220000519@ogrenci.ege.edu.tr, 0009-0005-1257-636X
2Ege Universitesi, istatistik béliimi, filiz.karadag@ege.edu.tr, 0000-0002-0116-7772

Ozet

Bu caligma, beyaz esya ve mobilya sektoriinde faaliyet gosteren bir bayinin miisteri
davraniglarini veri analitigi ile inceleyerek satis performansini artirmayr hedeflemektedir.
Calismada, bayiden elde edilen iki yillik islem bazli satis verileri kullanilmis; 6ncelikle eksik,
hatali ve iptal/iade niteligindeki kayitlar temizlenerek analiz igin tutarli bir veri seti
olusturulmustur.

Temizlenen veriler {lizerinden her miisteri i¢cin Recency, Frequency ve Monetary (RFM)
degerleri hesaplanmis, RFM skorlar1 kullanilarak miisteriler satin alma sikligi, en son aligveris
tarihleri ve harcama diizeylerine gore segmentlere ayrilmistir. Ardindan, RFM degiskenleri 0—
1 araliginda normalize edilerek k-means kiimeleme algoritmasi uygulanmis ve en uygun kiime
say1s1 dirsek (elbow) yontemi ve Silhouette skoru dikkate alinarak k=3 olarak belirlenmistir.
Silhouette ve Dunn indeksleri, elde edilen kiimelerin genel olarak birbirinden ayristigini ve
modelin istatistiksel agidan kabul edilebilir bir kiime yapis1 tirettigini gdstermektedir.

RFM analizinden elde edilen bes segment (Champion, Loyal Customers, Recent Customers, At
Risk, Hibernating/Lost) k-means kiimeleriyle eslestirildiginde; 1. kiimenin neredeyse tamamen
At Risk ve Hibernating/Lost miisterilerden olustugu, 2. kiimenin agirlikli olarak Champion,
Loyal ve Recent Customers segmentlerini i¢erdigi, 3. kiimenin ise bu iki u¢ arasinda gecis
ozellikli karma bir yap1 sergiledigi goriilmiistiir. RFM analizinde en degerli segment olan
Champion miisteriler, toplam cironun yaklasik %32,4’iinii tek basina olusturmaktadir. k-means
kiimeleme sonucunda elde edilen, aligveris potansiyeli en yiiksek miisteri grubu olan 2. kiime
ise toplam cironun %54 iinii tiretmektedir.

Calisma, kural tabanli bir yaklasim olan RFM analizi ile istatistiksel bir kiimeleme yontemi
olan k-means algoritmasini 6nce ayri ayri, ardindan birlikte degerlendirerek bayi yoneticilerinin
farkl1 miisteri segmentlerine sadakat, kazanim veya geri kazanim odakli stratejilerle nasil
yaklagabileceklerine iligkin bilimsel temelli 6neriler sunmay1 amaglamaktadir. Ayrica, kiiciik
Olcekli yerel isletmelerde veri ve istatistiksel analiz temelli karar verme siire¢lerinin
benimsenebilirligini ve etkinligini ortaya koyarak, bu isletmelerin siirdiiriilebilirlik odaginda
daha rasyonel ve wuzun vadeli yonetim pratikleri gelistirmesine katki saglamay1
hedeflemektedir.

Anahtar Kelimeler: RFM Analizi; K-Means Kiimeleme; Miisteri Segmentasyonu
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STATISTICAL CUSTOMER SEGMENTATION IN SMALL-SCALE
RETAIL: A COMPARISON OF RFM SCORING AND K-MEANS
CLUSTERING

Cem GORGULU / Dr, Filiz KARADAG
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Abstract

This study aims to enhance sales performance by analyzing the customer behavior of a
dealership operating in the white goods and furniture sector through data analytics. The analysis
utilizes two years of transaction-level sales data obtained from the dealership; initially, records
that were missing, erroneous, or had the status of cancellation/return were cleaned, and a
consistent dataset was constructed for analysis.

Based on the cleaned data, Recency, Frequency and Monetary (RFM) values were calculated
for each customer, and using RFM scores, customers were segmented according to their
purchase frequency, most recent purchase dates and spending levels. Subsequently, the RFM
variables were normalized to the [0,1] range and the k-means clustering algorithm was applied.
Taking into account the elbow method and the Silhouette score, the optimal number of clusters
was determined as k = 3. The Silhouette and Dunn indices indicate that the resulting clusters
are generally well separated and that the model produces a statistically acceptable clustering
structure.

When the five segments obtained from the RFM analysis (Champion, Loyal Customers, Recent
Customers, At Risk, Hibernating/Lost) are matched with the k-means clusters, it is observed
that the Ist cluster consists almost entirely of At Risk and Hibernating/Lost customers, the 2nd
cluster predominantly includes Champion, Loyal and Recent Customers segments, and the 3rd
cluster exhibits a mixed structure with transition characteristics between these two extremes. In
the RFM analysis, the most valuable segment, Champion customers, alone accounts for
approximately 32.4% of total revenue, while in the k-means clustering model, the 2nd cluster,
which represents the customer group with the highest purchasing potential, generates 54% of
total revenue.

By evaluating a rule-based approach, RFM analysis, and a statistical clustering method, the k-
means algorithm, first separately and then in combination, the study aims to provide
scientifically grounded recommendations on how dealership managers can approach different
customer segments with loyalty, acquisition or win-back oriented strategies. In addition, it seeks
to demonstrate the adoptability and effectiveness of data- and statistics-based decision-making
processes in small-scale local businesses, thereby contributing to the development of more
rational and long-term management practices with a focus on sustainability.
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CONWAY-MAXWELL POISSON REGRESYON MODELINDE
ALTERNATIF YANLI TAHMIN EDICi
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Ozet

Sayim verilerini modellemek i¢in kullanilan bir¢ok model vardir. Bu modellerin en bilinenleri
Poisson, Negatif Binom, Bell ve Poisson ters Gauss regresyon modelleridir. Bu modellerin
uygulanmasi, verilerin dagilimina baglidir. Poisson regresyon modeli esit dagilimli veriler i¢in
kullanighiyken, diger modeller diisiik veya yiiksek dagilimli veriler i¢in uygundur. Uygulamada
diistik veya yiiksek dagilimli veriler bulunabilir. Conway-Maxwell Poisson regresyon modeli
hem diisiik hem de yiiksek dagilimli verileri modellemek i¢in kullanilabilir.

Ayrica, PIG dagilimi Poisson dagilimima yaklagabildigi i¢in esit dagilimli verilerin
modellenmesinde de faydalidir. Bu amagla, bu model sayim verilerini modellemek i¢in
kullanilir. Genellestirilmis dogrusal modellerde, regresyon varsayimlart gecerli oldugunda
parametre tahmini i¢in maksimum olabilirlik tahmincisi kullanilir. Uygulamada karsilasilan en
yaygin sorunlardan biri, bagimsiz degiskenler arasindaki ¢oklu dogrusal baglantidir. Bu
problemi ¢6zmek i¢in dnyargili tahmin ediciler kullanilir. En yaygin olarak bilinen 6nyargili
tahmin edici Ridge tahmin edicisidir. Bu calisma, artan varyans problemini ele almak i¢in
model uyumunu da iyilestiren daha genel bir Ridge tahmin edicisi versiyonu dnermektedir.
Onerilen tahmin edicinin performansini1 géstermek i¢in bir Monte Carlo simiilasyonu ve gercek
diinya veri uygulamas: yiiriitiilmiistiir. Onerilen tahmin edici, ortalama karesel hata kriteri
kullanilarak literatiirdeki tahmin edicilerle karsilastirilmistir.

Anahtar Kelimeler: Sayma verileri, az yayilimli, asir1 yayilim, ¢oklu ig¢ iliski, yanli tahmin
edicisi.
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ALTERNATIVE BIASED ESTIMATOR FOR THE CONWAY-
MAXWELL POISSON REGRESSION MODEL
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Abstract

There are many models used to model count data. The most commonly known of these models
are the Poisson, Negative Binomial, Bell, and Poisson inverse Gaussian regression models. The
application of these models depends on the dispersion of the data. The Poisson regression model
is helpful for equally dispersed data, while other models are suitable for under- or over-
dispersed data. In the application, there may be under- or over-dispersed data. The Conway-
Maxwell Poisson regression model can be used to model both under- and over-dispersed data.

Furthermore, because the PIG distribution can approximate the Poisson distribution, it is also
helpful for modelling data that are equally distributed. For this purpose, this model is used to
model count data. In generalized linear models, the maximum likelihood estimator is used for
parameter estimation when the regression assumptions hold. One of the most common problems
encountered in practice is multicollinearity among independent variables. Biased estimators are
used to solve this problem. The most widely known biased estimator is the Ridge estimator.
This study proposes a more general version of the Ridge estimator that also improves model fit
to address the increasing variance problem. A Monte Carlo simulation and a real-world data
application are conducted to demonstrate the performance of the proposed estimator. The
proposed estimator is compared with estimators in the literature using the mean squared error
criterion.

Keywords: Count data, under dispersion, over dispersion, multicollinearity, biased estimator.
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glnmmTMB PAKETI ILE SALAMANDRA VERIiSi UZERINDE
GENELLESTIiRiLMIS LINEER KARMA MODEL(GLMM), SIFIR
YIGILMALI GLMM VE HURDLE MODELLERININ
KARSILASTIRILMASI
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Ozet

Bu caligma, salamandra popiilasyonlarinin madencilik faaliyetlerinden nasil etkilendigini
incelemek amaciyla yiiriitiilmiistiir. Amfibiler, ¢evresel degisimlere duyarliliklar1 nedeniyle
ekolojik gdstergeler olarak dnemli bir yere sahiptir ve salamandralar, hem karasal hem de sucul
ekosistemlerde kritik roller {iistlenmektedir. Calismada glmmTMB paketi kullanilarak
Salamanders veri seti tlizerinde Genellestirilmis Lineer Karma Modeller (GLMM), sifir
yigilmali modeller ve hurdle modelleri karsilastirilmistir. Analizlerde Poisson, Conway—
Maxwell-Poisson ve Negatif Binom dagilimlart uygulanmig; madencilik durumu, habitat
ozellikleri ve tiir farkliliklarinin salamandra bollugu iizerindeki etkileri degerlendirilmistir.
Model performanslari, AIC degerleri, AAIC (en iy1 modelle fark) ve serbestlik dereceleri (df)
dikkate alinarak karsilastirilmistir. Bulgular, madencilik yapilan bolgelerde salamandra
sayilariin belirgin sekilde diistiigiinii; madencilikten etkilenmeyen alanlarda ise daha yiiksek
yogunluklarin goriildiiglinii ortaya koymustur. Ayrica sifir fazlaligi ve asir1 sagilma sorunlarinin
dogru model se¢iminde kritik rol oynadigi sonucuna ulasilmistir. Sonug¢ olarak, uygun
istatistiksel model se¢iminin ekolojik verilerin dogru yorumlanmasi ve salamandra
popiilasyonlarinin korunmasina yonelik stratejilerin gelistirilmesi acisindan biiylik 6nem
tasidig1 vurgulanmaktadir.

Anahtar Kelimeler: Salamandra, GLMM, Sifir Yigilmali Modeller, Madencilik Etkisi,
glmmTMB
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Abstract

This study was conducted to investigate how salamander populations are affected by mining
activities. Amphibians are important ecological indicators due to their sensitivity to
environmental changes, and salamanders play critical roles in both terrestrial and aquatic
ecosystems. Using the glmmTMB package, Generalized Linear Mixed Models (GLMM), zero-
inflated models, and hurdle models were compared on the Salamanders dataset. Poisson,
Conway—Maxwell-Poisson, and Negative Binomial distributions were applied, and the effects
of mining status, habitat characteristics, and species differences on salamander abundance were
evaluated. Model performance was compared based on AIC values, AAIC (difference from the
best model), and degrees of freedom (df). The findings revealed that salamander counts
decreased significantly in mining areas, while higher densities were observed in non-mining
areas. Additionally, it was concluded that zero-inflation and overdispersion issues play a critical
role in proper model selection. Overall, the results highlight the importance of appropriate
statistical model selection for accurately interpreting ecological data and for developing
strategies to conserve salamander populations.

Keywords: Salamander, GLMM, Zero-Inflated Models, Mining Impact, glmmTMB
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Ozet

Yiiksek boyutlu sagkalim verileri i¢in Bayesci bir elastik-net (BEN) Cox orantisal risk modeli
oneriyoruz. Modern genetik ¢alismalarinda degisken sayis1 6rneklem buyuklugunden ¢ok daha
fazladir (p > n), bu durum klasik Cox regresyonunu kararsiz hale getirir. BEN modeli, ridge
ve lasso diizenlilestirmelerini birlestiren ve hiper-onseller (hyper-prior) araciligiyla biiziilmeyi
(shrinkage) uyarlayan global-lokal Gauss karigimi oOnsel kullanir. Posterior ¢ikarimi
Hamiltonian Monte Carlo yontemiyle yapilir ve bu sayede belirsizlik tam olarak
degerlendirilebilir. Ayrica beklenen gruplama etkisi ve seyrek yapilar altinda posterior daralma
gibi teorik 6zellikler de incelenebilir. Yontem, METABRIC meme kanseri veri setinden (n =
1,900,p =~ 24,000) uygulanarak, ridge cezali Cox modelleriyle karsilastirildiginda 6ngori
dogrulugu, kalibrasyon ve yorumlanabilirlik agisindan degerlendirilecektir. Ayrica modelin
tuttugu genlerin bilinen PAMS50 imzasiyla Ortiisiip Ortiismedigi incelenmesi planlanmaktadir.
Genel olarak, Bayesci biiziilme 6nselleri ile modern hesaplama yontemlerinin birlesimi, yliksek
boyutlu sagkalim analizinde tutarli bir ¢erceve sunmaktadir.

Anahtar Kelimeler:, Bayesci elastik-net, Cox orantisal risk modeli, yiliksek boyutlu sagkalim
verileri, gen acilimi, biiziilme onselleri
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Abstract

We propose a fully Bayesian elastic-net (BEN) Cox proportional-hazards model for high-
dimensional survival data. In modern genomics, the number of predictors is much larger than
the sample size (p > n), which makes classical Cox regression unstable. The BEN model uses
a global-local Gaussian scale-mixture prior that unifies ridge and lasso regularisation and
adapts shrinkage through hyper-priors. Posterior inference is done with Hamiltonian Monte
Carlo, which allows us to obtain full uncertainty quantification. We also study theoretical
properties, including the grouping effect in expectation and posterior contraction under sparsity.
The method is illustrated with the METABRIC breast-cancer cohort (n = 1,900,p = 24,000),
where our aim is to evaluate predictive accuracy, calibration, and interpretability in comparison
with ridge-penalised Cox models. In addition, we plan to check whether the retained genes
overlap with known signatures such as PAMS50. Overall, this work shows how Bayesian
shrinkage priors combined with modern computation can provide a coherent framework for
high-dimensional time-to-event prediction.

Keywords: Bayesian elastic-net, Cox proportional-hazards, high-dimensional survival data,
gene-expression, shrinkage priors
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Ozet

Kolorektal kanser (KRK), diinya genelinde kansere bagli dliimlerin en yaygin nedenlerinden
biridir. Kolonoskopi ile poliplerin dogru ve zamaninda tespiti, KRK’nin énlenmesinde kritik
oneme sahiptir. Ancak kiiciik veya mukozal kivrimlar arasina gizlenmis poliplerin gézden
kagmasi, erken taniy1r zorlastirmaktadir. Bu nedenle, bilgisayar destekli tani sistemlerine
duyulan ihtiya¢ giderek artmaktadir.

Klasik evrisimsel sinir aglart (CNN) ve derin 6grenme tabanli yaklasimlar polip tespitinde umut
vaat etmis olsa da, cogu yontem yiiksek dogruluk saglarken gercek zamanli ¢alismada yavas
kalmakta veya donanim agisindan yiiksek maliyet gerektirmektedir. Bu ¢alismada, nesne
tespitinde one ¢ikan YOLO (You Only Look Once) mimarisinin en gilincel siirlimleri
(YOLOvV8-YOLOv11) kolonoskopi goriintiilerine uyarlanmig ve CNN tabanli geleneksel
yaklagimlarla farklar1 ortaya konmustur.

Farkli cihazlardan ve kliniklerden elde edilen genis Olgekli veri setleriyle yapilan deneyler
sonucunda, YOLO tabanl sistem yaklasik 19 FPS hizinda calisarak klinik sartlarda anlik geri
bildirim saglayabilecek diizeye ulagmistir. Epoch 100 sonuglarina gore duyarliliga gore en
basarili YOLOv8m modeli %88.05 dogruluk, %85.4 duyarlilik (recall) ve %87.76 F1-skor elde
etmistir.

Sonuglar, YOLO mimarilerinin klasik CNN modellerine gore daha disiik altyap:
gereksinimiyle yliksek hiz ve dogruluk sundugunu, bu nedenle klinik pratikte yaygin
uygulanabilir oldugunu gostermektedir. Gelistirilen model, kolorektal kanser taramalarinda
polip atlama riskini azaltarak tan1 siirecini giiclendirecek dnemli bir potansiyele sahiptir.

Anahtar Kelimeler: Kolorektal polip, YOLO, Derin 6grenme, Ger¢ek zamanl tespit
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Abstract

Colorectal cancer (CRC) is one of the leading causes of cancer-related mortality worldwide.
Early and accurate detection of colorectal polyps during colonoscopy is essential for prevention.
However, small or flat polyps concealed within mucosal folds are often missed, limiting the
effectiveness of early diagnosis. This has driven increasing interest in computer-aided detection
systems to support clinical practice.

Convolutional Neural Networks (CNNs) and other deep learning-based approaches have
achieved notable results in polyp detection, yet many remain constrained by high computational
demands and limited real-time feasibility. In this study, recent versions of the You Only Look
Once (YOLO) architecture (YOLOvV8—YOLOv11) were applied to colonoscopy images and
systematically compared with conventional CNN-based methods. The focus was to balance
accuracy, speed, and practicality under conditions that reflect real-world clinical use.

Extensive experiments were carried out using datasets collected from different devices and
clinical centers. The proposed YOLO-based system achieved real-time performance at
approximately 19 frames per second (FPS). At Epoch 100, the best according to recall values
YOLOvV8m model delivered 88.05% accuracy, 85.4% recall, and an F1-score of 87.76.

The results highlight YOLO’s advantage over traditional CNN models by offering high
detection accuracy with lower infrastructure requirements. This demonstrates strong potential
for clinical adoption, reducing the likelihood of missed polyps and strengthening the reliability
of colorectal cancer screening.

Keywords: Colorectal polyp, YOLO, Deep learning, Real-time detection
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Ozet

Veri portallari, ulusal ve uluslararas: istatistik ofislerinin irettikleri verileri kullanicilara
sunmak amaciyla temel dijital dagitim platformlar1 olarak yaygin sekilde kullanilmaktadir.
Tablolarin sabit bigimlerde sunulmasi, sinirli sorgulama imkanlari ve Onceden tanimli
goriintlileme secenekleri bir donem yeterli goriilse de artan veri talebi ve kullanici gesitliligi
karsisinda bu yap1 yetersiz kalmistir. Veri hacmindeki biiylime, veri setlerinin ¢ok boyutlulugu
ve kullanicilarin hizli, esnek ve etkilesimli erisim beklentileri, mevcut veri portalinda 6nemli
eksiklikler ortaya ¢ikarmistir. Bu eksikliklerin baginda sinirli arama yetenekleri, daginik erisim
mekanizmalari, metaveri temelli kesif desteginin zayiflig1 ve veri setleri arasi karsilasgtirma
yapma giicligli gelmektedir.

Bu calisma, s6z konusu eksiklere yanit olarak modern gereksinimlere uygun, esnek, yliksek
performansli ve analitik agidan zengin bir veri portali mimarisi gelistirmeyi amaglamaktadir.
Y ontem olarak veri kullanicilarinin arama davranislari analiz edilmis; sik kullanilan terimler ve
erisim Orilintlileri incelenerek anlamli ve dogru sonuglar iireten bir eslestirme yapisi
tasarlanmistir. Veri erisimini hizlandirmak ve biitiinlestirmek amaciyla ElasticSearch tabanli
cok kaynakli bir indeksleme altyapisi olusturulmus; hem SDMX formatina doniistiiriilmiis veri
yapilart hem de diger veri kaynaklari tek bir arama katmani altinda birlestirilmistir.

Portal mimarisi ayrica tablo ve grafik temelli karsilagtirmali analizleri destekleyecek sekilde
genisletilmis; kullanicilarin farkli veri setleri arasindaki iligkileri inceleyebilmesini saglayan
gorsel analiz modiilleri gelistirilmistir.

Bu mimarinin canliya alinmastyla birlikte veri kesfinin hizlanmasi, erisilebilirligin artmasi ve
arastirmacilarin karsilastirmali analiz siireclerinin 6nemli dl¢iide 1yilesmesi beklenmektedir.
Boylece calisma, hem istatistiksel arastirmalart hem de kanita dayali karar alma siireclerini
destekleyen, zenginlestirilmis ve ¢ok yonlii bir dijital altyap1 sunmay1 hedeflemektedir.

Anahtar Kelimeler: Veri erisilebilirligi, Veri kesfi, Karsilastirmali analiz, Veri portal,
ElasticSearch
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UNIVERSITELERIN TEKNIiK ETKINLIK ANALiZi: YOKAK
BASLIKLARINA GORE VERI ZARFLAMA (DEA) SONUCLARI

Yiiksek Lisans Ogrencisi, Firdevs Sema Ozer'/ Dr. Ogr. Uyesi Selen Cakmakyapan?

listanbul Medeniyet Universitesi, Uygulamah Matematik ve Hesaplamah Bilimler Yiiksek Lisans Boliimii,
firdevs.fso@gmail.com, 0000-0003-0114-931X

2jstanbul Medeniyet Universitesi, istatistik Boliimii, selen.cakmakyapan@medeniyet.edu.tr, 0000-0002-
1878-2181

Ozet

Bu calisma, Tiirkiye’deki yiiksekogretim kurumlarmin teknik etkinlik diizeylerini YOKAK 1n
iic temel boyutu (Arastirma-Gelistirme, Egitim-Ogretim ve Toplumsal Katki) cercevesinde
Veri Zarflama Analizi (DEA) kullanarak incelemektedir. Analiz kapsaminda, YOKAK 1 2023
yilina ait erisime ac¢ik kurumsal degerlendirme verilerinden yararlanilmistir. Her boyut i¢in
ortak girdiler ve boyuta 6zgii ¢iktilar kullanilarak ti¢ ayri ¢ikti odaklit BCC (VRS) modeli
olusturulmustur. Bulgular, Arastirma ve Toplumsal Katki boyutlarinda belirgin farkliliklar
oldugunu, Egitim-Ogretim boyutunun ise daha homojen bir dagilim sergiledigini
gostermektedir. Akreditasyon statiisii ile etkinlik arasindaki iliski kurum tiiriine gore
degismekte olup devlet iiniversitelerinde tam akredite kurumlar daha yiiksek etkinlik diizeyleri
sergilerken, vakif iiniversitelerinde desen daha heterojen olup bazi boyutlarda tam akredite
kurumlar dahi goreli verimsizlik gosterebilmektedir. Toplumsal katki boyutunda devlet
iiniversitelerinde kosullu akreditasyon; vakif {liniversitelerinde ise bagvuru yok/red statiisii en
disiik etkinlik diizeylerini ortaya koymaktadir. DEA sonuglar1 ayrica etkin olmayan
{iniversiteler icin referans alinabilecek drnek kurumlar1 tanimlamaktadir. Bu ¢alisma, YOKAK
boyutlarima goére ayri DEA modellerinin birlikte degerlendirilmesinin kurumlarin giiclii ve
gelisime agik yonlerini belirlemede etkili bir karar destek aracit sundugunu ortaya koymaktadir.

Anahtar Kelimeler: Veri Zarflama Analizi, Teknik Etkinlik, YOKAK, Universite
Performansi, Akreditasyon
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TECHNICAL EFFICIENCY ANALYSIS OF UNIVERSITIES
DATA ENVELOPMENT ANALYSIS (DEA) RESULTS BASED ON
YOKAK DIMENSIONS

MSc Student, Firdevs Sema Ozer!/ Assist. Prof. Selen Cakmakyapan?

Istanbul  Medeniyet  University, Applied = Mathematics and Computational  Sciences,
firdevs.fso@gmail.com, 0000-0003-0114-931X

2Istanbul Medeniyet University, Department of Statistics, selen.cakmakyapan@medeniyet.edu.tr, 0000-
0002-1878-2181

Abstract

This study examines the technical efficiency levels of higher education institutions in Turkey
using Data Envelopment Analysis (DEA) within the framework of the three core dimensions
of YOKAK (Research and Development, Education and Training, and Societal Contribution).
The analysis utilizes publicly accessible institutional evaluation data from YOKAK for the year
2023. For each dimension, three separate output-oriented BCC (VRS) models were constructed
using common inputs and dimension-specific outputs. The findings indicate notable differences
in the Research and Societal Contribution dimensions, while the Education and Training
dimension exhibits a more homogeneous distribution. The relationship between accreditation
status and efficiency varies depending on the type of institution; fully accredited institutions in
public universities demonstrate higher efficiency levels, whereas in foundation universities, the
pattern is more heterogeneous, with even fully accredited institutions showing relative
inefficiency in some dimensions. In the societal contribution dimension, conditional
accreditation in public universities and no application/rejection status in foundation universities
correspond to the lowest efficiency levels. The DEA results also identify benchmark institutions
that can serve as references for less efficient universities. This study reveals that the combined
evaluation of separate DEA models based on YOKAK dimensions provides an effective
decision support tool for identifying the strengths and areas for improvement of institutions.

Keywords: Data Envelopment Analysis, Technical Efficiency, YOKAK, University
Performance, Accreditation

47



IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

KAMU VERI EKOSISTEMI ICERISINDE TUIK’IN BILIiSIM ViZYONU
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2TUIK, Miihendis, serhan.kokhan@tuik.gov.tr

Ozet

Tiirkiye Istatistik Kurumu (TUIK), giderek karmasiklasan kamu veri ekosisteminde giivenilir,
biitiinciil ve siirdiiriilebilir bir veri yonetisimi yapist olusturmay1 hedefleyen bilisim vizyonu
kapsaminda, 2024-2028 donemine yonelik stratejisini dijital doniisiim, veri yOnetisimi,
metaveri standartlari, bilgi giivenligi ve yapay zeka uygulamalari {izerine insa etmektedir.
Kurum; veri yasam dongiisiinde rollerin netlestirilmesi, veri kalitesi ve gizliligi standartlarinin
giiclendirilmesi, kurumlar arasi birlikte calisabilirligi artiran Kamu Veri Alan1 Projesi
caligmalari, SDMX ve veri sozIiigli gibi metaveri altyapilarinin yayginlastirilmasi ve agik
kaynak ¢oziimlerinin kullanimi gibi adimlarla kamu veri ekosisteminin teknik ve yonetsel
kapasitesini gelistirmeyi amaglamaktadir. Yapay zeka ve biiylik veri analitiinin istatistik
iiretim siire¢lerine entegrasyonu, otomatik yayin ve alternatif veri toplama mekanizmalar1 gibi
yenilik¢i uygulamalar TUIK in dijital déniisiimdeki 6ncii roliinii pekistirirken; personelin dijital
yetkinliklerinin artirilmasi igin yiriitiilen ¢aligmalar kurumsal kapasiteyi desteklemektedir.
Ulusal strateji belgeleri ve uluslararasi 1yi uygulamalarla uyumlu olarak sekillenen bu vizyon,
Tiirkiye’de kamu verisinin giivenli, erisilebilir ve yiiksek kaliteli bir yapida yonetilmesine katki
saglayarak kamu veri ekosisteminin siirdiiriilebilirligini giiclendirmektedir.

Anahtar kelimeler: Kamu Veri Ekosistemi, Dijital Doniisiim, Metaveri Yonetimi, Veri

Giivenligi ve Gizliligi
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GUNLUK FAALIYETLERIN KISITLANMA DURUMUNUN
TAHMININDE FARKLI MAKINE OGRENMESI
ALGORITMALARININ KARSILASTIRILMASI

Tolga DEMIREL!
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Ozet

Bu calismanin amaci, Tirkiye Saglik Arastirmasi (TSA) 2022 mikro verilerini kullanarak
bireylerin giinliik yasam faaliyetlerinin kisitlanma durumunu tahmin etmek ve bu amacla
kullanilan farkli makine 6grenmesi algoritmalarinin performansini karsilastirmaktir.

Calismaya TSA 2022°den elde edilen, 18 yas ve tizerindeki 21444 birey dahil edilmistir.
Bagimli  degisken olarak  giinlik yasam  faaliyetlerinin  kisitlanma  durumu
(kisitlandr/kisitlanmadi) kullanilmis; bagimsiz degiskenler ise cinsiyet, yas, genel saglik
durumu, gérme ve isitme problemleri ile hipertansiyon, koroner kalp hastaligi, inme/felg,
diyabet, bel ve boyun bdlgesi problemleri, depresyon gibi toplam 21 farkli kronik hastalik
gostergesini igermektedir. Veriler lizerinde 10 kath ¢apraz dogrulama uygulanmis ve lojistik
regresyon, Naive Bayes, stokastik gradyan inisi, en yakin k-komsu, destek vektor makineleri,
J48 karar agaci, rastgele agac, rastgele orman ve LogitBoost algoritmalar1 karsilastirilmistir.
Modeller dogruluk, Kappa istatistigi, Matthews Korelasyon Katsayis1 (MCC), ROC egrisi
altinda kalan alan (AUC), duyarlilik, 6zgiilliik, kesinlik ve F-6l¢iitii ile degerlendirilmistir.

Tiim algoritmalarin dogruluk oranlar1 %77—-82 araliginda bulunmustur. Naive Bayes, %81,35
dogruluk, Kappa=0,55 ve MCC=0,55 ile genel performansta 6ne ¢ikmistir. Lojistik regresyon
benzer dogruluk diizeyi (%81,38) ve yiiksek AUC degeri (0,896) ile gii¢lii ve yorumlanabilir
bir model sunmustur. “Kisitland1” sinifi i¢in duyarlilik Naive Bayes’te 0,656, rastgele ormanda
0,672, lojistik regresyonda ise 0,563 olarak hesaplanmistir. Bu sonuglar, 6zellikle Naive Bayes
ve rastgele orman algoritmalarinin kisith bireyleri saptamada daha avantajli oldugunu
gostermektedir.

TSA 2022 verileri lizerinde gergeklestirilen bu analiz, gilinliik yasam faaliyetlerinde kisithiligin
tahmininde makine Ogrenmesi algoritmalarinin etkili bir bicimde kullanilabilecegini
gostermektedir. Naive Bayes ve rastgele orman modelleri, riskli bireylerin belirlenmesi ve halk
sagligina yonelik veri temelli planlamalarda kullanilabilecek giiglii araglar olarak 6ne ¢ikarken;
lojistik regresyon modeli degisken etkilerinin ayrintili bigimde degerlendirilebilmesine olanak
saglayarak klinik ve epidemiyolojik yorumlar agisindan 6nemli katki sunmaktadir.

Anahtar Kelimeler: Makine 6grenmesi, algoritma, 6lgiit, saglik
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COMPARISON OF DIFFERENT MACHINE LEARNING ALGORITHMS
IN PREDICTING DAILY ACTIVITY LIMITATION

Tolga DEMIREL!

"Turkish Statistical Institute, Gaziantep Regional Directorate, demirel tolga@hotmail.com , 0000-0002-
8912-221X

Abstract

The aim of this study is to predict individuals’ daily activity limitation status using the
microdata from the Turkey Health Survey (THS) 2022 and to compare the performance of
different machine learning algorithms employed for this purpose.

The study included 21444 individuals aged 18 years and older from the THS 2022 dataset. The
dependent variable was daily activity limitation status (limited/not limited). Independent
variables consisted of sex, age, general health status, visual and hearing problems, and 21
indicators of chronic diseases such as hypertension, coronary heart disease, stroke, diabetes,
musculoskeletal problems (back and neck), and depression. A 10-fold cross-validation
approach was applied to the data, and logistic regression, Naive Bayes, stochastic gradient
descent, k-nearest neighbors, support vector machines, J48 decision tree, random tree, random
forest, and LogitBoost algorithms were compared. Model performances were evaluated using
accuracy, Kappa statistic, Matthews Correlation Coefficient (MCC), area under the ROC curve
(AUCQC), sensitivity, specificity, precision, and F-measure.

The accuracy values of all algorithms ranged between 77% and 82%. Naive Bayes
demonstrated the best overall performance with 81.35% accuracy, Kappa=0.55, and
MCC=0.55. Logistic regression showed a comparable accuracy level (81.38%) and a high AUC
value (0.896), providing a strong and interpretable model structure. For the “limited” class,
sensitivity was calculated as 0.656 for Naive Bayes, 0.672 for random forest, and 0.563 for
logistic regression. These findings indicate that Naive Bayes and random forest perform better
in identifying individuals with daily activity limitations.

This analysis, conducted using THS 2022 microdata, demonstrates that machine learning
algorithms can be effectively used to predict daily activity limitations. Naive Bayes and random
forest models stand out as robust tools for identifying at-risk individuals and supporting data-
driven public health planning, while logistic regression offers important advantages for the
detailed interpretation of variable effects in clinical and epidemiological contexts.

Keywords: Machine learning, algorithms, metrics, health
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LOJISTIK REGRESYON IiLE DIYABET RiSKi TAHMINI: GLIiKOZ,
BMI VE YASIN ETKILERI
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Ozet

Bu calismanin amaci, diyabet (seker hastaligi) riskini etkileyen temel faktorlerin belirlenmesi
ve bireylerin diyabet olasiliginin tahmin edilmesidir. Bu amag¢ dogrultusunda, Arizona
eyaletinde yagsayan Pima Kizilderilileri iizerine yapilan saglik aragtirmasindan elde edilen Pima
Indians Diabetes veri seti kullanilmistir. Veri seti 768 bireye ait demografik ve biyomedikal
Ol¢iimleri igermektedir. Calismada bagimli degisken, bireylerin diyabet teshisi olup (1 = hasta,
0 = saglikli), bagimsiz degiskenler arasinda glikoz diizeyi, viicut kitle indeksi (BMI), yas ve
kan basmct yer almigtir. Diyabetin ikili smiflandirma problemleri kapsaminda
degerlendirilmesi nedeniyle lojistik regresyon analizi tercih edilmistir. Analiz sonuglarina gore,
glikoz, BMI ve yas degiskenlerinin diyabet riski iizerinde istatistiksel olarak anlamli ve giiclii
etkileri oldugu bulunmustur (p < 0.001). Ozellikle glikoz diizeyindeki artis diyabet olasiligim
anlamli bigimde yiikseltmektedir. Kan basinci degiskeni istatistiksel olarak anlamli olsa da
etkisinin diigiik ve negatif yonde oldugu belirlenmistir. Model performansi, %77.4 dogruluk
orant ve AUC = 0.8235 degeri ile degerlendirilmis, sonuglar modelin iyi bir siiflandirma
giiciine sahip oldugunu gdstermistir. Buna gore, lojistik regresyon modeli diyabet riski yliksek
bireylerin erken donemde belirlenmesine ve dnleyici saglik politikalarinin gelistirilmesine katki
saglayabilecek giivenilir bir yontem olarak 6ne ¢ikmaktadir.

Anahtar Kelimeler: Diyabet, Lojistik Regresyon, Glikoz, Viicut Kitle Indeksi, ROC Analizi
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DIABETES RISK PREDICTION USING LOGISTIC REGRESSION: THE
EFFECTS OF GLUCOSE, BMI, AND AGE
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Diyarbakir, Tiirkiye, saitalivilmazzz@gmail.com , https://orcid.org/0009-0003-1215-3776

Dicle University, Faculty of Science, Department of Statistics, 21280, Diyarbakir, Tiirkiye,
ozge.kuran@dicle.edu.tr, https://orcid.org/0000-0001-5632-001X

Abstract

The aim of this study is to identify the main factors affecting the risk of diabetes and to predict
the likelihood of individuals developing the disease. For this purpose, the Pima Indians
Diabetes dataset, derived from a health survey conducted among Pima Indians living in
Arizona, USA, was utilized. The dataset contains demographic and biomedical measurements
from 768 individuals. The dependent variable is diabetes diagnosis (1 = diabetic, 0 = non-
diabetic), while the independent variables include glucose level, body mass index (BMI), age,
and blood pressure. Since diabetes prediction represents a binary classification problem,
logistic regression analysis was employed. The results revealed that glucose, BMI, and age
are statistically significant and strong predictors of diabetes risk (p < 0.001). In particular,
higher glucose levels substantially increase the probability of diabetes. Although blood pressure
was found to be statistically significant, its effect was relatively small and negative. The
performance of the model was evaluated using a confusion matrix, overall accuracy, and ROC
curve analysis. The model achieved an accuracy rate of 77.4% and an AUC value of 0.8235,
indicating good discriminative power. These findings suggest that logistic regression provides
a reliable approach for the early identification of individuals at high risk of diabetes and may
support the development of preventive health policies.

Keywords: Diabetes, Logistic Regression, Glucose, Body Mass Index, ROC Analysis
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NEDENSEL CIKARIM VE CiZGE SINIR AGLARI ARASINDAKI
KOPRU: KARSILASTIRMALI BiR BAKIS ACISI
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0002-2913-6687

Ozet

Fiyat hareketlerini tahmin etmede hisse senetleri arasindaki iliskilerin roliinii bir¢ok ¢aligma
vurgulasa da bu bagimliliklar1 yakalamak i¢in gelismis cizge tabanli 6grenme tekniklerinin
uygulanmast smirli kalmigtir. Bu c¢aligmada, finansal wvarliklar arasindaki karmasik
bagimliliklar1 ve dinamik etkilesimleri yakalamak icin birincil modelleme ¢ergevesi olarak
Cizge Sinir Aglar1 (CSA’lar) kullanilmistir. CSA’lar, hem siniflandirma hem de regresyon
gorevlerini gergeklestirmek icin kullanilarak, farkli zaman dilimlerinde hisse senedi fiyat
hareketlerinin ve getirilerinin tahmin edilmesini saglar. Altta yatan grafik yapilarini olusturmak
icin iki farkli metodoloji karsilastirilmistir: korelasyona dayali ¢izge olusturma ve nedensel
kesfe dayali ¢izge ¢ikarimi. Korelasyona dayali ¢izgeler hisse senetleri arasindaki istatistiksel
iligkileri temsil ederken, nedensel kesif yoOntemleri yonlii ve yorumlanabilir iliskileri
belirlemeyi amaglamaktadir. Deneysel analizler, nedensel olarak ¢ikarilan ¢izgelere dayanan
CSA modellerinin, korelasyona dayali yapilara dayanan modellere kiyasla daha yiiksek tahmin
dogrulugu ve daha giiclii genelleme performansi elde ettigini ortaya koymaktadir. Bu bulgular,
finansal tahmin gorevlerinde daha saglam ve agiklanabilir tahmin modelleri gelistirmek icin
nedensel kesfi ¢izge sinir aglariyla entegre etmenin potansiyelini vurgulamaktadir.

Anahtar Kelimeler: Cizge Sinir Aglari, Nedensel Kesif, Hisse Senedi Tahmini, Cizge Tabanli
Tahminleme
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NETWORKS: A COMPARATIVE PERSPECTIVE
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Abstract

Although numerous studies emphasize the role of inter-stock relationships in predicting price
movements, the application of advanced graph-based learning techniques to capture these
dependencies has been limited. In this study, Graph Neural Networks (GNNs) are employed as
the primary modeling framework to capture complex dependencies and dynamic interactions
among financial assets. GNNs are utilized to perform both classification and regression tasks,
enabling the prediction of stock price movements and returns across different time periods. To
construct the underlying graph structures, two distinct methodologies are compared:
correlation-based graph generation and causal discovery-based graph inference. While
correlation-based graphs represent statistical associations among stocks, causal discovery
methods aim to identify directional and interpretable relationships. Experimental analyses
reveal that GNN models built upon causally inferred graphs achieve higher predictive accuracy
and stronger generalization performance than those relying on correlation-based structures.
These findings highlight the potential of integrating causal discovery with graph neural
networks to develop more robust and explainable forecasting models in financial prediction
tasks.

Keywords: Graph Neural Networks, Causal Discovery, Stock Price Prediction, Graph Based
Prediction
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THE IMPACT OF SELECTED MACROECONOMIC INDICATORS ON
EXCHANGE RATE DYNAMICS IN SOMALIA
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3Adana Alparslan Tiirkes Science and Technology University, department of International Trade and
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ABSTRACT

The purpose of this study was to examine impact of selected macroeconomic variables on
exchange rate in Somalia during periods from 1991 to 2016. This study employed Ordinary
least square (OLS) method to measure the impact of the macroeconomic factors on exchange
rate. Time series data collected from world development indicator and SESRIC data was used.
inflation, foreign direct investment, exchange rate and gross domestic product were used as
study variables in which the exchange rate is the dependent variable whereas the inflation,
foreign direct investment and gross domestic product were independent variables, furthermore
the exchange rate was measured by LCU per US dollars, gross domestic product was measured
real GDP, FDI was measured by net inflows in current prices and inflation was measured by
GDP deflator. The study found that the FDI and inflation had negative significant statistical
relationship with exchange rate where gross domestic product has positive significant statistical
effect on exchange rate. The results of the F- test of shows that inflation, gross domestic product
and foreign direct investment have significant jointly influence on the exchange rate. Finally,
the value R-square (0.7229) If the exchange rate of Somalia influenced by different factors,
then 72.29% of the variation influenced by FDI, GDP and INF while the remaining 27.71 %
influenced unknown factors. We can also interpret alternatively 72.29% of variation in
exchange rate influenced by FDI, GDP and INF.

Keywords: Foreign Direct Investment, GDP Growth, Inflation, Exchange Rate, Somalia.
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AN INVESTIGATION ON MOTIVATED CONSUMER INNOVATION IN
AFRICAN COUNTRIES
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Abstract

Consumer innovativeness has emerged as a critical determinant of product adoption,
technological diffusion, and market evolution, particularly in emerging economies undergoing
rapid digital and socio-economic transitions. In Africa where technological integration,
demographic shifts, and cultural heterogeneity intersect the underlying drivers of innovative
consumer behavior remain insufficiently explored. This study seeks to address this gap by
investigating the roles of motivational, cultural, economic, technological, and psychological
factors in shaping consumer innovativeness across five African countries: Mauritania, Somalia,
Nigeria, the Democratic Republic of Congo, and South Africa.

Using a structured quantitative design and validated scales, the study collects cross-country
questionnaire data to examine the relative influence of functional, hedonic, social, and cognitive
motivations, alongside cultural orientations, economic conditions, technological accessibility,
and psychological dispositions. The analysis will apply descriptive statistics, internal
consistency tests, and multiple regression modelling to ensure empirical robustness and
methodological precision.

Although the empirical analysis is forthcoming, the study is expected to yield several significant
findings. First, functional and hedonic motivations are anticipated to be the strongest predictors
of consumer innovativeness, reflecting consumers’ desire for performance efficiency and
experiential value in innovative products. Cognitive motivation is expected to show a moderate
positive effect, particularly among consumers with higher education and technological
familiarity. Social motivation is projected to display mixed effects, likely varying across
countries with differing collectivist or individualist cultural orientations. Second, cultural
variables such as uncertainty avoidance, community norms, and value orientations are expected
to exert significant moderating influences on innovative behavior, with consumers in low-
uncertainty-avoidance contexts demonstrating greater readiness to adopt new technologies.
Third, economic factors, particularly income level, financial accessibility, and perceived
affordability, are expected to significantly constrain or facilitate innovativeness, especially in
lower-income regions. Fourth, technological determinants such as digital connectivity, mobile
penetration, and internet literacy are anticipated to serve as major enabling forces, amplifying
the effect of motivational drivers. Finally, psychological factors including risk tolerance,
openness to experience, and need for uniqueness are expected to positively predict consumer
innovativeness and strengthen the translation of motivation into actual behavioral intention.
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Collectively, these anticipated findings are expected to provide a comprehensive, multi-
dimensional understanding of innovation adoption across African markets. The study aims to
offer significant theoretical contributions by integrating cultural, economic, motivational,
psychological, and technological determinants into a unified explanatory framework.
Practically, the results will inform marketers, policymakers, and development stakeholders
seeking to enhance innovation diffusion, strengthen consumer engagement, and promote
innovation-driven economic growth within the African continent.

Keywords: Motivated Consumer Innovativeness, Africa, Innovation Diffusion, Consumer
Motivation.
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DIS SOK ETKIiSi ALTINDA KORUMA BLOKLARI iLE DONATILMIS
ARDISIK BIiR SISTEMIN GUVENILIRLIGI

Doc. Dr., Fahrettin OZBEY!
1Bitlis Eren Universitesi, istatistik Boliimii, fozbey2023@gmail.com , ORCID: 0000-0002-7847-739X

Ozet

Miihendislik sistemleri hem igsel arizalara hem de dissal etkilere maruz kalir. I¢sel arizalar
malzeme yorulmasi ve yaslanma gibi nedenlerle ortaya cikar. Dissal etkiler ise ani gerilim
darbeleri, elektromanyetik girisimler, asir1 akim darbeleri veya kasitl elektronik sabotajlar gibi
sisteme harici yollarla uygulanan zorlayici etkiler olabilir. Sistem » tane dogrusal olarak
siralanmig bilesenden olusur. Sistem ancak ve ancak bu # bilesen arasinda en az k& adet art arda
caligsan bilesen bulundugunda calisir durumda kabul edilir. Bu temel yapiya ek olarak bazi
bilesenler koruma bloklar1 tarafindan korunur. Koruma blogu belirli sayida ardisik bileseni
kapsayan ve bu bilesenlerin ariza oranini diisiiren digsal bir koruma modiilidiir. Digsal sok ii¢
farklh bigcimde ortaya ¢ikar. Bu soklar i¢in esik degerleri e < s < p seklinde siralanir. Sokun
biiytlikliigii e degerine esit ya da ondan kiiciikse etkisizdir ve hi¢bir arizaya neden olmaz. Sok e
degerinden biiyiik oldugunda korumasi olmayan bilesenler arizalanabilir. Sok s degerini asarsa
koruma blogu bozulabilir. Sokun biiyiikligli p degerinden biiyiikk oldugunda ise koruma
bloguna sahip bilesenler arizalanabilir. Koruma blogu daha 6nce bozulmus bir bilesen e
degerinden biiylik bir soka maruz kalirsa o bilesen de arizalanabilir. Bu sartlar altindaki sistemin
giivenilirligini tanitilmast amaglanmaktadir.

Anahtar Kelimeler: Koruma blogu, sok, sistem giivenilirligi.
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RELIABILITY OF A CONSECUTIVE SYSTEM EQUIPPED WITH
PROTECTION BLOCKS UNDER EXTERNAL SHOCK

Assoc. Prof. Dr., Fahrettin OZBEY'
'Department of Statistics, Bitlis Eren University, fozbey2023@gmail.com, ORCID: 0000-0002-7847-739X

Abstract

Engineering systems are exposed to both internal failures and external impacts. Internal failures
arise due to mechanisms such as material fatigue and aging. External impacts are imposed on
the system from outside and may include sudden voltage surges, electromagnetic interference,
overcurrent pulses or deliberate electronic attacks. The system consists of n components
arranged in a line. The system is regarded as operational if and only if there exist at least k&
consecutive functioning components among these » components. In addition to this basic
structure some components are protected by protection blocks. A protection block is an external
protection module that covers a specified number of consecutive components and reduces the
failure rates of these components. External shocks occur in three different forms. The
corresponding threshold levels are ordered as e < s < p. If the magnitude of a shock is less than
or equal to e it is ineffective and causes no failures. When the magnitude of the shock exceeds
e unprotected components may fail. When the shock exceeds s a protection block may be
damaged. When the magnitude is greater than p even components equipped with a protection
block may fail. Moreover if a protection block has already been damaged then any component
it covers may fail under a shock whose magnitude exceeds e. The aim of the study is to introduce
and analyze the reliability of this system under these conditions.

Keywords: Protection block, shock, system reliability.
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A PERSISTENT ITERATIVE HEURISTIC FOR CONSISTENCY
IMPROVEMENT IN PAIRWISE COMPARISON MATRICES®

Mahmut Berkan CETIN/ Assoc. Prof. Selim GUNDUZ?

'Adana Alparslan Tiirkes Science and Technology University, Department of Business Administration,
m.berkancetin@gmail.com, 0009-0003-8177-201X

2Adana Alparslan Tiirkes Science and Technology University, Department of Business Administration,
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Abstract

The Analytic Hierarchy Process (AHP) is a widely recognized multi-criteria decision-making
(MCDM) technique; however, its reliance on subjective, or arbitrary in some cases, judgments
inevitably produces inconsistencies in pairwise comparison matrices. Even though there are
automated methods to transform these matrices, if met with strongly incompatible or
"stagnated" judgments, basic iterative algorithms tend to fail to effectively converge. In an
attempt to get over this limitation, this research presents a novel strategy called Persistent
Iterative Targeted Revision (PITR). The PITR algorithm starts by creating a prioritized list of
all the judgments that are causing the inconsistency. And when the top-recommended
modification produces little to no significant progress (i.e., stagnates), the algorithm
intelligently skips it in favor of the next-best revision in the order of recommendation, assuring
continued progress toward an acceptable consistency threshold.

A dataset of 160 matrices obtained from a survey of 32 respondents is subjected to a
comparative analysis. PITR's performance is compared to that of the conventional Geometric
Mean Based Reconstruction (GMR) technique. The findings demonstrate that, in comparison
to the holistic GMR technique, PITR successfully lowers the inconsistency of all matrices to an
acceptable level (CR <0.1) while applying fewer modifications to the original expert data. This
illustrates that using the persistence heuristic, iterative modification is a more robust and
reliable technique for cleaning real-world AHP data.

Keywords: Analytic Hierarchy Process (AHP), Consistency Ratio, Iterative Methods,
Heuristic Algorithms, Decision Analysis

* This study was prepared under the supervision of Selim Giindiiz, based on the doctoral thesis currently being
conducted in the Department of Business Administration at Alparslan Tiirkes Science and Technology University.
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EKSIK VERILERIN GENERATIVE AI MODELLERI KULLANARAK
SENTETIK VERILERLE DOLDURULMASI: YENi NESIL
YAKLASIMLAR VE UYGULAMALAR

Yiiksek Lisan Ogrenci, Yulduz ABDURAHMANOVA '/ Dr. Ogr. Uyesi Mustafa CAN 2

fstanbul  Universitesi, isletme Fakiiltesi, Sayisal Yontemler Anabilim Dal, Istanbul,
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2Istanbul  Universitesi, Isletme Fakiiltesi, Sayisal Yontemler Anabilim Dali, istanbul,
cmustafa@istanbul.edu.tr, ORCID NO: 0000-0002-7786-5198

Ozet

Eksik wveriler, veri odakli arastirmalardaki en Kkritik sorunlardan biridir; c¢ilinkii analiz
sonuglarinin gecerliligini, glivenilirligini ve genellenebilirligini dnemli 6lciide zayiflatabilir.
Ortalama ile doldurma, regresyona dayali tahmin ve coklu imputasyon gibi geleneksel
tamamlama teknikleri, degiskenler arasi karmasik iligkileri yeterince modelleyememekte ve
gercek veri dagilimini koruyamamaktadir.

Son dénemde Uretken Yapay Zeka (Generative Artificial Intelligence - Generative Al)
alanindaki gelismeler, ger¢cek diinyadaki veri kiimelerini taklit eden sentetik veriler iireterek
eksik veri problemlerine yonelik yeni bir paradigma ortaya koymustur. Varyasyonel
Otokodlayicilar (VAE), Uretken Cekismeli Aglar (GAN), Biiyiik Dil Modelleri (LLM), Bilgiye
Dayali Uretim (RAG), Insan Geri Bildirimli Pekistirmeli Ogrenme (RLHF) ve Difiizyon
Modelleri gibi iiretken modeller, eksik veri kiimelerini yiiksek dogrulukla yeniden
yapilandirmak i¢in giderek daha fazla kullanilmaktadir.

Bu modeller yalnizca eksik gozlemleri doldurmakla kalmayip, ayn1 zamanda verinin altinda
yatan istatistiksel ve anlamsal yapilar1 da 6grenmekte; boylece tahmin edilen degerlerin
baglamsal olarak tutarli olmasini saglamaktadir. Nicel arastirmalarda, Generative Al tabanl
doldurma yontemleri eksik sayisal verilerin geri kazanilmasinda giiclii bir potansiyel
gostermekte; nitel arastirmalarda ise yapay zeka tarafindan iiretilen sentetik veriler, gercekei
miilakatlari, anlatilar1 ve gozlemleri simiile ederek veri toplama siirecinde maliyet, zaman ve
etik sinirlamalar1 azaltmaktadir.

Bu caligsma, Generative Al’nin sentetik veri liretimi yoluyla eksik verilerin doldurulmasindaki
modern yaklagimlarin1 ve uygulamalarini incelemekte; saglik, finans, turizm ve sosyal bilimler
gibi bir¢cok alanda doniistiiriicii potansiyeline vurgu yapmaktadir. Bulgular, tiretken modellerin
yalnizca veri biitiinliigiinii artirmakla kalmayip ayni zamanda veri gizliligini, yeniden
iretilebilirligi ve bilimsel arastirmalarda yenilik¢iligi tesvik ettigini gostermektedir.

Anahtar Kelimeler: Eksik Veri, Sentetik Veri, Generative AI, GAN, VAE, LLM, Veri
Doldurma (Imputasyon)
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FILLING MISSING DATA USING GENERATIVE AI MODELS:
MODERN APPROACHES AND APPLICATIONS

Yulduz ABDURAHMANOVA 1/ Assist. Prof. Dr. Mustafa CAN 2

Istanbul University, Faculty of Business, Department of Quantitative Methods, Istanbul, Generative Al,
yulduz.abdurahmanova@ogr.iu.edu.tr, ORCID NO: 0009-0003-2803-080X

Istanbul University, Faculty of Business, Department of Quantitative Methods, Istanbul, Applied Statistics,
cmustafa@istanbul.edu.tr, ORCID NO: 0000-0002-7786-5198

Abstract

Missing data is one of the most critical challenges in data-driven research, as it can compromise
the wvalidity, reliability, and generalizability of analytical results. Traditional imputation
techniques—such as mean substitution, regression-based prediction, and multiple imputation—
often fail to model complex variable interactions and preserve the true data distribution.

Recent advances in Generative Artificial Intelligence (Generative Al) have introduced new
paradigms for addressing missing data problems through the creation of synthetic data that
closely mimics real-world datasets. Generative models such as Variational Autoencoders
(VAEs), Generative Adversarial Networks (GANs), Large Language Models (LLMs),
Retrieval-Augmented Generation (RAG), Reinforcement Learning with Human Feedback
(RLHF), and Diffusion Models are increasingly being utilized to reconstruct incomplete
datasets with high accuracy.

These models not only fill missing observations but also learn the underlying statistical and
semantic structures of the data, ensuring that the imputed values are contextually consistent. In
quantitative research, Generative Al-based imputation methods have shown strong potential in
restoring incomplete numerical data, while in qualitative research, synthetic data generated by
Al can simulate realistic interviews, narratives, and observations—reducing costs, time, and
ethical constraints associated with real-world data collection.

This study reviews modern approaches and applications of Generative Al in filling missing data
through synthetic data generation, emphasizing its transformative potential across multiple
domains including healthcare, finance, tourism, and social sciences. The findings suggest that
generative models not only enhance data completeness but also promote data privacy,
reproducibility, and innovation in scientific research.

Keywords: Missing Data, Synthetic Data, Generative Al, GAN, VAE, LLM, Missing Data
Imputation
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TURKIYE TEKSTIL SEKTORUNDE CALISAN SAYISI, URETIM VE
THRACAT EGILIMLERI

Derya Begiim EROL!, Hanife KALKA?
ITUIK, isgiicii istatistikleri Daire Baskanlig, deryabegum.erol@tuik.gov.tr , 0009-0006-3084-5794
2 TUIK, Isgiicii Istatistikleri Daire Baskanlig, hanife.kalka@tuik.gov.tr , 0009-0001-8155-1941

Ozet

Bu caligma, Tiirkiye imalat sanayi igerisinde stratejik bir konuma sahip olan tekstil sektoriinde
iicretli caligan sayisi, iiretim ve ihracat performansi arasindaki egilimleri incelemeyi
amaglamaktadir. Tekstil, giyim esyalar1 ve deri iirlinleri imalat1 hem geleneksel hem de emek
yogun yapilart nedeniyle Tiirkiye ekonomisinin istihdam ve dis ticaret hassas sektorleri
arasinda yer almaktadir. Son yillarda artan kiiresel rekabet baskisi, maliyetlerde artis, iiretim
teknolojilerindeki doniisiim ve talep kaymalar1 nedeniyle sektorde belirgin yapisal degisimler
gozlenmektedir. Bu calisma s6z konusu doniisiimiin nicel boyutlarini goriiniir kilmay1
hedeflemektedir. Analiz kapsaminda Tiirkiye Istatistik Kurumu tarafindan yayimlanan Ucretli
Calisan Istatistikleri, D1s Ticaret Istatistikleri ve Sanayi Uretim Endeksi verileri kullanilmistir.
Bu veriler, yillar itibartyla sektorel degisimi ortaya koymak amaciyla betimsel istatistikler,
zaman serisi egilim analizi ve alt sektdr karsilagtirmalar1 yontemiyle degerlendirilmistir.
Boylelikle istihdam, tiretim ve dis talep gostergeleri arasindaki iligkiler sistematik bir ¢cercevede
analiz edilmistir. Elde edilen bulgular, tekstil iiriinleri, giyim esyalar1 ve deri iirlinleri imalatinda
iicretli calisan sayilarinda belirgin bir diisiis egilimi bulundugunu gostermektedir. 2022 yilinda
ortalama 1 milyon 301 bin olan ¢alisan sayis1, 2025 yilinin ilk dokuz ayinda 1 milyon 68 bine
gerileyerek ii¢ yillik donemde yaklasik yiizde 18’lik bir azalmaya isaret etmektedir. Ayni
donemde sektor ihracatinin 3 milyar ABD dolarindan 2 milyar 590 milyon ABD dolarina
diismesi dis talepteki zayiflamayr ortaya koymaktadir. Sanayi Uretim Endeksi alt
kirilimlarindaki gerileme ise istihdam ve ihracattaki olumsuz seyrin iiretim yapisiyla uyumlu
oldugunu gostermektedir. Bu sonuglar, tekstil sektoriinde liretim kapasitesinin ve dis rekabet
giicliniin iggiicli dinamikleriyle yakindan iligkili oldugunu ortaya koymaktadir. Calisma,
sektordeki daralmanin anlagilmasina katki sunarak politika gelistirme siire¢leri i¢in analitik bir
temel saglamaktadir.

Anahtar Kelimeler: Calisan sayisi, [hracat, Sanayi iiretimi, Tekstil sektorii
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EMPLOYMENT, PRODUCTION AND EXPORT TRENDS IN
TURKIYE’S TEXTILE SECTOR

Derya Begiim EROL!, Hanife KALKA?
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2 TurkStat, Labour Force Statistics Department, hanife.kalka@tuik.gov.tr , 0009-0001-8155-1941

Abstract

This study aims to examine the trends in the number of paid employees, production and export
performance in the textile sector, which holds a strategic position within Tiirkiye’s
manufacturing industry. The manufacturing of textiles, apparel and leather products due to their
traditional and labour-intensive characteristics constitutes one of Tiirkiye’s most employment-
sensitive and trade-sensitive sectors. In recent years, intensified global competition, rising
production costs, technological transformations and shifts in demand have resulted in
noticeable structural changes in the sector. This study seeks to make the quantitative dimensions
of this transformation visible. The analysis uses Paid Employee Statistics, Foreign Trade
Statistics and the Industrial Production Index published by the Turkish Statistical Institute.
These data were evaluated through descriptive statistics, time-series trend analysis and
subsector comparisons to reveal sectoral change over time. In this way, the relationships
between employment, production and external demand indicators are examined within a
systematic framework. The findings show a clear downward trend in the number of paid
employees in the manufacturing of textile products, apparel and leather goods. Average
employment, which stood at 1.301 million in 2022, declined to 1.068 million in the first nine
months of 2025, indicating an approximate 18% decrease over the three-year period. During
the same period, the sector’s exports fell from 3 billion USD to 2.59 billion USD, pointing to a
weakening of external demand. The decline observed in the sub-indices of the Industrial
Production Index is consistent with the negative course of employment and exports. These
results highlight that production capacity and international competitiveness in the textile sector
are closely linked to labour dynamics. By elucidating the contraction in the sector, the study
provides an analytical basis for policy-making processes.

Keywords: Employment, Exports, Industrial production, Textile sector
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TOPOLOJIiK DERIN OGRENME iLE BILGISAYARLI TOMOGRAFi
GORUNTULERINDE BEYIN INMESi LEZYONLARININ SEMANTIK
SEGMENTASYONU
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Ozet

Beyin inmesi lezyonlariin Bilgisayarlt Tomografi (BT) goriintiilerinden dogru bir sekilde
segmente edilmesi, erken tan1 ve tedavi planlamasi i¢in kritik 6neme sahiptir. Evrisimli Sinir
Aglar1 (CNN), bu alanda basarili sonuglar sunsa da lezyonlarin delikler, baglanti kopukluklari
veya diizensiz sinirlar gibi karmasik topolojik ve morfolojik 6zelliklerini yakalamada siklikla
yetersiz kalmaktadir.

Bu konusmada, Topolojik Veri Analizi'nin (TDA) temel araglarindan biri olan kalict homolojiyi
(Persistent Homology) derin 6grenme modellerine entegre ederek, sekle duyarli ve daha dogru
bir lezyon segmentasyon modeli gelistirecegiz.

Y 6ntem olarak, Python dili PyTorch kiitiiphanesi ¢atis1 altinda gelistirilen evrisimli bir sinir ag1
mimarisi kullanilacaktir. Modelin 6grenme siirecine topolojik bilgi dahil etmek amaciyla, BT
goriintiilerinden gtda kiitliphanesi araciliiyla kalict homoloji tabanli 6zellikler ¢ikarilmustir.
Bu o6zellikler, modelin lezyonlarin sadece dokusal desenlerini degil, ayn1 zamanda biitiinsel
sekil yapisini da 6grenmesini saglayarak, daha saglam temsiller olusturmasini hedeflemektedir.

Calismanin temel bulgulari, Onerilen hibrit modelin, standart CNN mimarilerine kiyasla
ozellikle karmasik ve atipik morfolojiye sahip lezyonlarin sinirlarini daha dogru tespit etme
potansiyeli tasidigin1 gostermektedir. Topolojik 0Ozelliklerin entegrasyonunun, modelin
genelleme yetenegini ve giiriiltiiye karst direncini artirmasi beklenmektedir. Bu yaklasim,
TDA'min tibbi goriintii  analizinde derin 6grenme modellerinin performansint  ve
yorumlanabilirligini artirma potansiyelini ortaya koymaktadir.

Anahtar Kelimeler: topolojik veri analizi, evrisimli sinir aglari, topolojik derin 6grenme,
goruntll segmentasyonu
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SEMANTIC SEGMENTATION OF BRAIN STROKE LESIONS IN
COMPUTED TOMOGRAPHY IMAGES WITH TOPOLOGICAL DEEP
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Abstract

Accurate segmentation of stroke lesions from Computed Tomography (CT) images is critical
for early diagnosis and treatment planning. Although Convolutional Neural Networks (CNNs)
have demonstrated successful results in this domain, they often fail to capture the complex
topological and morphological features of lesions, such as holes, disconnections, or irregular
boundaries.

In this study, we develop a shape-aware and more accurate lesion segmentation model by
integrating Persistent Homology (PH), a fundamental tool of Topological Data Analysis
(TDA), into deep learning models.

For our method, a convolutional neural network architecture will be developed in Python using
the PyTorch library. To incorporate topological information into the model's learning
process, persistent homology-based features are extracted from CT images using the giotto-
tda library. This approach aims to enable the model to learn not only the textural patterns of
lesions but also their holistic shape structure, thereby creating more robust representations.

The primary findings of this work indicate that the proposed hybrid model has the potential to
more accurately delineate the boundaries of lesions, especially those with complex and atypical
morphologies, compared to standard CNN architectures. The integration of topological features
is expected to enhance the model's generalization capabilities and its robustness to noise. This
approach highlights the potential of TDA to improve the performance and interpretability of
deep learning models in medical image analysis.

Keywords: topological data analysis, convolutional neural networks, topological deep
learning, image segmentation

66


mailto:omer.kilicarslan@std.yildiz.edu.tr
mailto:eozturk@yildiz.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

OLCUM DEGISMEZLIiGI IHLALLERINDE PARAMETRIK
HETEROJENLIGIN  TELAFiSI: STABILiZATOR DEGISKEN
YAKLASIMI

Doc. Dr. Salim YILMAZ!/ Do¢ Dr. Erhan CENE 2

!Acibadem Mehmet Ali Aydinlar Universitesi, Saghk Yénetimi, salim.yilmaz@acibadem.edu.tr, 0000-0003-
2405-5084

2Y1ldiz Teknik Universitesi, istatistik, ecene@yildiz.edu.tr, 0000-0001-5336-6004

Ozet

Bu calisma, ¢ok gruplu yapisal esitlik modellerinde 6l¢tim degismezligi ihlallerinin parametre
heterojenligine etkisini degisim katsayisi ile incelemekte, bu heterojenligi telafi edebilecek
"stabilizator degisken" kavramini tanitmakta ve bu degiskenin islevselligini Slgen bir test
onermektedir. Stabilizator degisken, modele eklendiginde belirli bir yordayici-bagimli
degisken iligkisinin gruplar arasi degisim katsayisini sistematik olarak azaltan {¢iincii bir
degisken olarak bu ¢alisma bulgulartyla tanimlanmaktadir. Stabilizator Degisken Etkisi 3072
katilime1 iizerinde gergeklestirilen Sabahcil-Aksamcil Anketi {izerinden test edilmistir.
Calismada, bireyin Sabahg¢il-Aksamcil olmasi ile fiziksel aktivite diizeyi arasindaki iligkide
Biyolojik  Ritim Degerlendirme Gorligmesi'nin ~ stabilizatér  rolii  test  edilmistir.
Sabahg¢il/aksamcil olma egilimi, ortalama agiklanan varyans 0,50 kosulunda %128,73; 0,60
kosulunda %408,5 oraninda stabilizasyon saglamistir. Veri-temelli adaptif 6l¢lim degismezligi
skorlamas1 ve iki asamali hipotez testi ile gelistirilen Stabilizator Degisken Testi, %85,8
istatistiksel giic ve %7,9 Tip I hata oran1 gdstermistir. Sonuglar testin yiiksek dogrulukla
stabilizator degiskenleri tespit edebildigini ve yanlis pozitif sonuglari minimum diizeyde
tuttugunu gdstermektedir. Madde diizeyindeki analiz, somut deneyimleri sorgulayan
maddelerin giiclii stabilizasyon sagladigini, hipotetik senaryolarin ise destabilizasyona yol
actigin1 ortaya koymustur. Bulgular, tam skalar 6l¢lim degismezliginin sadece %4-%58
oraninda saglanabildigi giincel pratikte parametre kararliliini artirmak i¢in yeni bir
metodolojik alternatif sunmaktadir.

Anahtar Kelimeler: Ol¢iim degismezligi, yapisal esitlik modeli, parametre kararliligi,
varyasyon katsayisi, stabilizator degigken.
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COMPENSATING FOR PARAMETRIC HETEROGENEITY IN
VIOLATIONS OF MEASUREMENT CONSTANCY: THE STABILIZER
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Abstract

This study examines the effect of measurement invariance violations on parameter
heterogeneity in multi-group structural equation models using the coefficient of variation,
introduces the concept of "stabilizer variables" that can compensate for this heterogeneity, and
proposes a test to measure the functionality of these variables. A stabilizer variable is defined
by the findings of this study as a third variable that systematically reduces the coefficient of
variation of a specific predictor-dependent variable relationship across groups when added to
the model. The Stabilizer Variable Effect was tested using the Morningness-Eveningness
Questionnaire administered to 3,072 participants. The study tested the stabilizer role of the
Biological Rhythm Assessment Interview in the relationship between individuals' morningness-
eveningness and physical activity levels. Morningness/eveningness tendency provided
stabilization at rates of 128.73% under the condition of 0.50 average explained variance and
408.5% under the condition of 0.60. The Stabilizer Variable Test, developed through data-
driven adaptive measurement invariance scoring and two-stage hypothesis testing,
demonstrated 85.8% statistical power and a 7.9% Type I error rate. The results indicate that the
test can detect stabilizer variables with high accuracy while keeping false positive results at a
minimum level. Item-level analysis revealed that items inquiring about concrete experiences
provided strong stabilization, while hypothetical scenarios led to destabilization. The findings
offer a new methodological alternative for increasing parameter stability in current practice
where full scalar measurement invariance can only be achieved at rates of 4%-58%.

Keywords: Measurement invariance, structural equation modeling, parameter stability,
coefficient of variation, stabilizer variable.
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Ozet

Bu ¢alisma, 2018-2024 déneminde Borsa Istanbul’da (BIST) islem goren alt1 farkli sektordeki
isletmelerin finansal yap1 gostergeleri (likidite ve bor¢luluk oranlari) ile karhlik ve verimlilik
performanslari arasindaki ¢ok boyutlu iligkileri Kanonik Korelasyon Analizi (CCA) yontemiyle
incelemektedir. Arastirmada, her biri farkli bir sektorii temsil eden alt1 firmanin yedi yila ait
finansal oranlarindan olusan veri seti kullanilmistir. Analiz sonuglari, finansal yap1 gostergeleri
ile karlilik ve faaliyet etkinligi arasinda giiclii ve istatistiksel olarak anlamli iligkiler
bulundugunu gostermektedir. Likidite oranlarinin karlilikla negatif, bor¢luluk oranlarinin ise
pozitif iligki gdstermesi, sermaye yapisinin isletme performansi iizerindeki belirleyici roliinii
desteklemektedir. Ayrica perakende, enerji/rafineri ve tiiketim sektorlerinde bu iligkinin daha
giiclli; savunma sektoriinde ise zayif oldugu saptanmistir. Elde edilen bulgular, Tiirkiye’deki
isletmelerin bor¢clanma-likidite dengesini dikkatle yonetmeleri gerektigini ortaya koymaktadir.
Elde edilen bulgular, Kanonik Korelasyon Analizi’nin finansal performans o6l¢iimlerine
uygulanmast yoluyla literatiire yontemsel ve ampirik katki sunmakta; Tiirkiye sermaye
piyasalarinin yapisal 6zelliklerinin ¢ok degiskenli bir bakis agisiyla degerlendirilmesine olanak
saglamaktadir.

Anahtar Kelimeler: Kanonik Korelasyon Analizi (CCA), Finansal Yap1, Karlilik, Verimlilik,
Borsa Istanbul
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Abstract

This study examines the multidimensional relationships between financial structure indicators
(liquidity and debt ratios) and profitability and productivity performances of enterprises in six
different sectors traded on Borsa Istanbul (BIST) during the 2018-2024 period, using the
Canonical Correlation Analysis (CCA) method. A data set consisting of seven-year financial
ratios of six firms, each representing a different sector, was used in the research. The analysis
results show that there are strong and statistically significant relationships between financial
structure indicators and profitability and operating efficiency. The negative relationship
between liquidity ratios and profitability, and the positive relationship between debt ratios,
support the determining role of capital structure on business performance. In addition, it was
found that this relationship is stronger in the retail, energy/refinery, and consumer goods
sectors, while it is weaker in the defense sector. The findings reveal that enterprises in Turkey
need to carefully manage their debt-liquidity balance. The findings provide methodological and
empirical contributions to the literature through the application of canonical correlation analysis
to financial performance measurements; It enables the evaluation of the structural features of
Turkish capital markets from a multivariate perspective.

Keywords: Canonical Correlation Analysis (CCA), Financial Structure, Profitability,
Productivity, Istanbul Stock Exchange
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Ozet

Parfiim, moda, miizik vb. gibi hedonik kataloglar genellikle net segment -etiketleri
sunmadigindan, kisisellestirme ve kiirasyon siirecleri olduk¢a karmagiktir. Bu ¢alismada, ¢cok
boyutlu duyusal ve sembolik 6zelliklerinden dolay1 parfiim alan1 temsili bir 6rnek olarak ele
alimmigtir. Uygulamanin merkezinde, koku temelli segmentleri, dogrudan katalog igerikleri ve
meta verileri lizerinden Ogrenmeyi hedefleyen denetimli ve denetimsiz makine 6grenim
algoritmalarmin iki agamali hibrit bir yaklasimi yer almaktadir. Bu yaklagim ile ilk olarak
miisteri tercihlerini yansitan yapisal kiimeler olusturularak, bu yapilar yardimiyla benzer
iiriinlerin dogal bicimde kiimelenmesi saglanmaktadir. ikinci asamada ise bu kiimelerden elde
edilen otomatik segmentler, denetimli 6grenme yontemleri kullanilarak siniflandirilabilir hale
gelmektedir. Bulgular, yontemin etiketlenmemis verilerden anlamli, tutarlt ve yorumlanabilir
kullanict segmentleri elde etmede etkili oldugunu ve elde edilen segmentlerin, yeni iirlinlerin
konumlandirilmast ve kullanici tercihlerine uygun onerilerin olusturulmasinda kullanilabilir
oldugunu gostermistir. Bu c¢erceve, lriin portfoylerinin analizi, marka konumlandirma
stratejileri ve manuel etiketleme gereksinimini azaltan kisisellestirilmis Oneri sistemleri
acisindan pratik bir katki sunmaktadir.

Anahtar Kelimeler: Denetimli ve denetimsiz 6grenme, siniflandirma, kiimeleme
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Abstract

Since hedonic catalogues such as perfume, fashion, music, etc. do not usually offer clear
segment labels, personalization and curation processes are significantly complicated. In this
study, the perfume domain is taken as a representative example due to its multidimensional
sensory and symbolic properties. At the heart of the application is a two-stage hybrid approach
of supervised and unsupervised machine learning algorithms that aims to learn fragrance-based
segments directly from catalog contents and metadata. With this approach, first, structural
clusters reflecting customer preferences are created and similar products are naturally clustered
with the help of these structures. In the second stage, automatic segments obtained from these
clusters become classifiable using supervised learning methods. The findings show that the
method is effective in obtaining meaningful, consistent and interpretable user segments from
unlabeled data and that the segments obtained can be used for positioning new products and
creating recommendations in accordance with user preferences. The framework makes a
practical contribution to the analysis of product portfolios, brand positioning strategies, and
personalized recommendation systems that reduce the need for manual labeling.

Keywords: Supervised and unsupervised learning, classification, clustering
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Ozet

Yonetisim kalitesi, iilkelerin sosyal refah diizeyinin ve siirdiiriilebilir kalkinma kapasitesinin
temel belirleyicilerinden biridir. Etkin kamu yonetimi, hukukun istiinliigii, yolsuzlukta
miicadele ve politik istikrar, toplumlarin sosyal ilerleme siirecinde kurumsal istikrar1 ve refahi
giiclendiren faktorler olarak 6ne ¢ikmaktadir. Bu ¢alisma, yonetisim kalitesinin sosyal ilerleme
iizerindeki etkisini nesnel ve veri temelli yOntemlerle analiz etmeyi amaglamaktadir.
Calismanin 6rneklemi, OECD ve G20 iilkelerini kapsamakta olup 2015-2023 dénemine ait
Worldwide Governance Indicators (WGI) ve Social Progress Index (SPI) verilerinden
yararlanilmistir.

Analiz siirecinde, Entropy yontemi ile yonetisim gostergelerinin bilgi yogunlugu hesaplanmis
ve bu gostergelere iliskin agirliklar nesnel bicimde belirlenmistir. Ardindan XGBoost
algoritmas1 kullanilarak yonetisim gostergelerinin  sosyal ilerleme iizerindeki etkisi
modellenmistir. Modelin basarisi, R>, RMSE ve SHAP degerleri ile degerlendirilmistir.
Bulgulari, o6zellikle “hukukun istiinligi” ve “hiikiimet etkinligi” gostergelerinin sosyal
ilerlemenin en gii¢lii belirleyicileri oldugunu gostermesi beklenmektedir. Bu ¢alisma, makine
ogrenmesi ve ¢ok kriterli karar verme tekniklerini birlestirerek, yonetisim kalitesi ile toplumsal
kalkinma arasindaki iliskiye 6zgiin bir ampirik ¢erceve sunmaktadir.

Anahtar Kelimeler: Yonetisim, Sosyal Ilerleme, Entropy, XGBoost, SHAP
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Abstract

Governance quality represents a fundamental determinant of a country’s social welfare and
sustainable development capacity. Effective public administration, rule of law, control of
corruption, and political stability are key institutional drivers of social progress. This study aims
to quantitatively analyze the impact of governance quality on social progress using objective,
data-driven techniques. The sample includes OECD and G20 countries, covering the 2015—
2023 period, utilizing data from the Worldwide Governance Indicators (WGI) and the Social
Progress Index (SPI).

The Entropy method was employed to determine the informational weights of governance
dimensions, while the XGBoost algorithm modeled the predictive effects of governance
indicators on SPI outcomes. Model validity was assessed using R?, RMSE, and SHAP values.
The findings are expected to reveal that “rule of law” and “government effectiveness” are the
most significant determinants of social progress. This research provides an innovative
analytical framework that integrates machine learning and multi-criteria analysis,
demonstrating how institutional quality contributes to social advancement within a quantitative
and reproducible context.

Keywords: Governance, Social Progress, Entropy, XGBoost, SHAP
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Ozet

Yapay zeké teknolojilerinin hizla yayginlasmasi, iilkelerin dijital ekonomiye gecis diizeyini,
iretim yapisinin karmasikligini ve rekabetcilik kapasitesini dogrudan etkilemektedir. Bu
calisma, G20 {ilkelerinde 2018-2024 donemine ait Artificial Intelligence Readiness Index
(AIRI) ve Atlas of Economic Complexity (AEC) gostergeleri arasindaki iliskiyi kapsamli
bi¢imde analiz etmektedir.

Arastirmada, iilkelerin yapay zeka hazirlik diizeylerini nesnel olarak degerlendirmek amaciyla
MARCOS (Measurement Alternatives and Ranking according to Compromise Solution)
yontemi uygulanmistir. Elde edilen siralamanin ardindan, ekonomik karmasikligin YZ hazirlig
iizerindeki etkisini 6ngdérmek i¢in XGBoost algoritmas: kullanilmig; model performansi R?,
RMSE ve SHAP aciklanabilirlik metrikleriyle degerlendirilmistir. SHAP degerleri; bilgi
altyapisi, insan sermayesi, Ar-Ge yogunlugu ve ihracat sepetinin ¢esitliligi gibi degiskenlerin
goreli katkilarini ayrintili bigimde ortaya koymaktadir. Bulgularin, tiretim gesitliligi ytiksek,
yenilik kapasitesi gelismis ve Ar-Ge yatirnmlar giiglii iilkelerde yapay zekd kapasitesinin
belirgin sekilde daha yiiksek oldugunu gostermesi beklenmektedir. Calisma, dijital doniistim
ekonomileri literatiiriine makine 6grenmesi temelli 6zgiin bir yontemsel ¢erceve sunmakta;
politika yapicilar i¢in YZ hazirhigint artirmaya yonelik somut kaldira¢ noktalar1 (altyapi,
yetenek, Ar-Ge ve endiistriyel ¢esitlenme) onermektedir.

Anahtar Kelimeler: Yapay Zeka, Ekonomik Karmasiklik, MARCOS, XGBoost, G20
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Abstract

The rapid proliferation of artificial intelligence technologies directly impacts countries' level of
transition to a digital economy, the complexity of their production structure, and their
competitiveness capacity. This study comprehensively analyzes the relationship between the
Artificial Intelligence Readiness Index (AIRI) and Atlas of Economic Complexity (AEC)
indicators for G20 countries for the period 2018-2024.

The MARCOS (Measurement Alternatives and Ranking according to Compromise Solution)
method was applied in the study to objectively assess countries' Al readiness levels. Following
the ranking, the XGBoost algorithm was used to predict the effect of economic complexity on
Al readiness; model performance was evaluated using R?, RMSE, and SHAP explainability
metrics. SHAP values reveal the relative contributions of variables such as information
infrastructure, human capital, R&D intensity, and export portfolio diversity in detail. The
findings are expected to show that Al capacity is significantly higher in countries with high
production diversity, advanced innovation capacity, and strong R&D investments. The study
offers a machine learning-based methodological framework to the digital transformation
economies literature and proposes concrete leverage points (infrastructure, talent, R&D, and
industrial diversification) for policymakers to increase Al readiness.

Keywords: Artificial Intelligence, Economic Complexity, MARCOS, XGBoost, G20
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Ozet

Bu c¢alismada gelir dagilimi ile beseri sermaye endeksi, kisi basina gelir, issizlik oran1 degiskenleri
arasindaki iliski panel veri analizi ile incelenmistir. Analizde TUIK tarafindan 2025 yilinda iiretilen
2021-2023 il diizeyi Beseri Sermaye Endeksi (HCI) ve alt bilesenleri olan hayatta kalma (HK),
egitim (EB) ve saglik endekslerinin (SB) Istatistiki Bolge Birimleri Siniflamasina (IBBS) 2. diizey
yapisina gore diizeyde bulunan illerin niifusuna gore agirliklandirilarak yeniden hesaplanmis
degerleri, bolgesel issizlik oran1 (UNEMP), niifus (L_POP) ve niifusla agirliklandirilarak
hesaplanan bolgesel kisi basina gelir (L_GDP) degiskenleri analizde agiklayic1 degisken olarak
kullanilmistir. Bagimli degisken olarak ise gelir dagilimi esitsizligi Olgiilerinden olan gini
katsayisinin (GINI_COEF) IBBS 2. diizey verisi kullanilmistir. Ayrica niifus ve GDP verileri
logaritmik doniisiimii yapilarak analize dahil edilmistir. Tesadiifi etkiler modeline gore giiglii
tahmin ediciler ile olusturulan ve tahmin edilen Model-1’de HCI, UNEMP, L POP, L _GDP
degiskenlerinden sadece L _GDP degiskeninin GINI_COEF iizerinde olumsuz yénde anlaml
etkisinin oldugu (t= 0,026, p=0,01) gorilmistir. L GDP’de meydana gelen %]1’lik artis
GINI_COEF iizerinde 0,00011 puan artisa neden olmaktadir. Regresyon modelinin F istatistigi =
11.680 olup %5 anlam diizeyinde anlamlidir. Regresyon Modelin agiklama giicii olan R? = 0,14
olarak hesaplanmistir. Daha sonra HCI degiskeni yerine onun alt endeksleri kullanilarak olusturulan
Model-2 nin tahmini yapilmistir. Model2 sonuglarinda modelin agiklama giiciiniin R? = 0,18 ile 4
puan artis gosterdigi, F istatistiginin =15.701 oldugu ve %5 anlam diizeyinde anlamli oldugu
gozlenmistir. Model-2’ye dahil edilen agiklayic1 degiskenlerin katsayilar1 incelendiginde ise
UNEMP, L POP degiskenleri ile HCI alt bilesenlerinden olan HK ve EB alt endekslerinin
katsayilarinin istatistiki olarak anlamli olmadig;; L GDP degiskeninin katsayisinin 0.039 ile %1
anlam diizeyinde anlamli oldugu, SB alt bilesenin katsayisi ise -3.518 ile %10 anlam diizeyinde
anlamli oldugu sonuglarina ulasilmistir. Buna gore Model-2’de L_GDP’de meydana gelen %1°lik
artis GINI_COEF iizerinde 0,00017 puan artisa neden olmaktadir. Diger taraftan SB alt bileseninde
meydana gelen %1°lik artis GINI_COEF {izerinde 0,035 puanlik bir azalmaya sebep olmaktadir.
Saglik bileseninin GINI_COEEF iizerinde olumlu yonde giiglii bir etkiye sahip olmasina ragmen,
katsayinin istatistiksel olarak %10 gibi diisiik anlamlilik diizeyinde oldugu goriilmiistiir. Model-1
ve Model-2 incelendiginde kisi basina gelir 2021-2023 doneminde bdlgesel diizeyde arttikca, gelir
dagiliminin bozuldugu anlagilmaktadir. Bunun sebebi olarak incelenen donemde COVID-19
pandemisinin yol a¢tig1 istihdam kaybir ve goriilen yiiksek enflasyondan kaynaklanmig olabilecegi
sOylenebilir. Ayrica Model-2’ye gore saglik hizmetlerine erisimin ve saglik hizmeti kalitesindeki
artisinin gelir dagilimi iizerinde olumlu etki gosterdigine isaret etmektedir.

Anahtar Kelimeler: Panel Veri Analizi, Gelir Dagilimi, Kisi Basina Gelir, Beseri Sermaye Endeksi
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HETEROJEN YAYILIM ALTINDA DERIN OGRENME TABANLI
TWEEDIE MODELLEMESI iLE SAF PRIM TAHMINIi
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Ozet

Sigorta verileri dogasi geregi siklikla asir1 sifir igeren, saga ¢arpik ve yliksek varyansli yapilara
sahiptir. Bu tiir verilerin modellenmesinde yaygin olarak kullanilan Tweedie’nin bilesik
Poisson dagilimi, hem siirekli hem de sifirda nokta kiitlesine sahip bilesenleri kapsayabilmesi
nedeniyle onemli bir avantaj sunar. Ancak klasik Tweedie regresyon modelleri, sigorta
portfoylerindeki heterojenligi ve karmasik dogrusal olmayan iligkileri yakalamakta ¢ogu zaman
yetersiz kalmaktadir. Bu ¢aligmada, Tweedie dagilimini temel alarak hem ortalama (mean) hem
de yayilim (dispersion) parametrelerini eszamanli olarak tahmin eden “Cift Sinir Ag1” (Double
Neural Network) modeli ele alinmaktadir. Modelin ilk ag1 ortalama parametresini, ikinci ag1 ise
yayllim parametresini tahmin etmekte; her iki ag da dagilima 6zgii sapma (deviance)
fonksiyonu {izerinden birlikte optimize edilmektedir. Boylece model, klasik GLM
yaklagimlarinin dogrusal yapi ve sabit varyans varsayimlarmi ortadan kaldirarak verideki
heteroskedastikligi dogrudan 6grenebilme 6zelligi kazanmaktadir. Bu calismada, homojen ve
heterojen yayilim varsayimlar altinda arag sigortasi verileri kullanilarak saf prim tahminleri
elde edilmistir. Sonuglar, ¢ift yapay sinir ag1 modelinin 6zellikle yiiksek oranda sifir hasar
iceren veri yapilarinda alternatif yaklagimlara gore daha iyi performans gosterdigini ortaya
koymustur.

Anahtar Kelimeler: Tweedie dagilimi, Yapay sinir aglari, Yayilim parametresi,
Heteroskedastisite.
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DEEP LEARNING-BASED TWEEDIE MODELING FOR PURE
PREMIUM ESTIMATION WITH HETEROGENEOUS DISPERSION
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Abstract

Insurance data are typically characterized by a discrete mass at zero, right-skewness, and high
variance. The Tweedie compound Poisson distribution is widely used for modeling such data,
as it provides a unified framework that accommodates both continuous components and a
discrete mass at zero. However, traditional Tweedie regression models often fail to capture the
heterogeneity and complex nonlinear relationships present in insurance portfolios.

In this study, Double Neural Network (DNN) model is proposed to simultaneously estimate
both the mean and dispersion parameters of the Tweedie distribution. The first network
estimates the mean parameter, while the second network estimates the dispersion parameter;
both networks are jointly optimized using a distribution-specific deviance loss function. This
design removes the linearity and constant variance assumptions inherent in classical GLM
approaches, allowing the model to directly learn heteroskedasticity from the data. In this study,
pure premium estimates are obtained using auto insurance data under homogeneous and
heterogeneous dispersion assumption. The results indicate that the double neural network
model outperforms alternative approaches, particularly in data structures with a high proportion
of zero claims.

Keywords: Tweedie distribution, Neural networks, Dispersion parameter, Heteroskedasticity.
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A MULTIVARIATE ANALYSIS OF LIVESTOCK IN TURKIYE
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Abstract

This research investigated livestock potential of 26 sub-regions of Tiirkiye (NUTS-2) and
evaluate their position in red meat production of country with policy recommendations. The
data, obtained from Turkish Statistical Institute, included total number of sheep, goat, cattle and
bovine animals for 2024 and multidimensional scaling method was used to analyze the
similarities and differences of sub-regions. The results showed that TRB2 (Van, Mus, Bitlis,
Hakkari) and TRC3 (Mardin, Batman, Sirnak, Siirt) had the highest impact on potential of
livestock, respectively. However, TR10 (Istanbul) and TR81 (Bartin, Karabiik, Zonguldak)
were quite different from other regions with the lowest effects. Model results demonstrated that
sheep was the highest effective species of livestock. The coefficient of determination was
measured as 97.3% indicating that multidimensional scaling method was effective in
visualization of livestock potential of regions. The research concluded that 26 sub-regions
considerably differentiated from each other and livestock production could not be sustainable
with unique agricultural policy. Therefore, decision makers should take the dynamics of regions
into consideration and agricultural policies on livestock production should be diversified.

Keywords: Livestock, NUTS-2, Multidimensional Scaling, Turkiye
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SAYMA KARMA ETKi MODELLERI KULLANARAK YOL KAZASI
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Ozet

Bu caligsma, Ankara'daki ilge diizeyindeki trafik kazasi sayilarini, Laplace yaklagimiyla tahmin
edilen uzun siireli karma etkili sayma modelleri kullanarak analiz etmektedir. Poisson, negatif
binom tip 1, negatif binom tip 2, genellestirilmis Poisson karma etki modelleri ve yeni
gelistirilen Bell karma etki modeli, bu ¢alismada ilgeler arasi asirt yayilimi ve
gbozlemlenemeyen heterojenligi esnek bir sekilde karsilamak i¢in glmmTMB c¢ergevesi
icerisinde uygulanmigtir. Analiz, yol geometrisi, yol tipi, hiz sinir1, yaya gegidi ve trafik diizeni
gibi gevresel ve altyapisal ongoriiciileri icermektedir. Model performansi, olabilirlik temelli
bilgi kriterleri ve hem kosullu hem de kosullu olmayan rastgelelestirilmis kantil artiklari
kullanilarak degerlendirilmistir. Ampirik sonuglar, negatif binom tip 2 karma etkili modelin ve
Bell karma etkili modelin daha iyi uyum sagladigini, ilge degiskenligi ve gercek diinya kaza
verilerinde tipik olarak gozlemlenen karmasik ortalama-varyans yapilarinin daha iyi ele
almmasini sagladigin1 gostermektedir. Ilce diizeyindeki rastgele etkiler, dzellikle Elmadag ve
Kizilcahamam'da yerel yiiksek risk oldugunu ortaya ¢ikararak, trafik giivenligi analizinde
mekansal c¢esitliligin 6nemini vurgulamistir. Arastirma ayrica, glmmTMB'yi Bell karma etki
modeli destekleyecek sekilde genisleterek ve Bell karma etki modeli ve genellestirilmis Poisson
karma etki modeli i¢in 6zel olarak tasarlanmis artik teshisi araglar1 gelistirerek hesaplamali
olarak da katkida bulunmustur. Bu arastirma, TUBITAK tarafindan desteklenmistir (Proje No.
1002-125F108).

Anahtar Kelimeler: Uzun siireli sayma modelleri, Asir1 yayilim, Karma etki modelleri, Trafik
giivenligi
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Abstract

This study analyzes district-level traffic accident counts in Ankara using longitudinal mixed-
effects count models estimated via the Laplace approximation. Poisson, negative binomial type
1, negative binomial type 2, generalized Poisson mixed-effect models, and the newly developed
Bell mixed-effects model were implemented within the glmmTMB framework to flexibly
accommodate overdispersion and unobserved heterogeneity across districts in this work. The
analysis incorporates environmental and infrastructural predictors such as road geometry, road
type, speed limit, pedestrian path, and traffic layout. Model performance was evaluated using
likelihood based information criteria and both conditional and unconditional randomized
quantile residuals. The empirical results demonstrate that negative binomial type 2 mixed-
effects model and Bell mixed-effects model provide better fit, offering improved handling of
district variability and complex mean—variance structures typically observed in real-world
accident data. District-level random effects reveal localized high-risk, particularly in Elmadag
and Kizilcahamam, underscoring the importance of spatial heterogeneity in traffic safety
analysis. The research also contributes computationally by extending glmmTMB to support
BellMM and by developing residual diagnostics tailored for BellMM and GPMM. This research
was supported by TUBITAK (Project No. 1002-125F108).

Keywords: Longitudinal count models, Overdispersion, Mixed-effects modeling, Traffic
safety
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MAKINE OGRENMESi: GDM’NIN OTESINDE
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Ozet

Sigorta sektoriinde dogru risk tahmini ve adil prim hesaplamasi, siirdiiriilebilir karliligin
temelini olusturur. Aktiieryal fiyatlandirmada siklikla kullanilan Genellestirilmis Dogrusal
Model (GDM)’e alternatif olarak son yillarada makine 6grenmesi yontemleri de tercih edilmeye
baslanmigtir. Bu ¢alismada, otomobil sigortasi fiyatlandirmasinda GDM ile ¢esitli makine
ogrenmesi algoritmalarindan olan karar agaclari, torbalama, destek vektér makineleri, yapay
sinir aglari, gradyan artirma vb. yontemlerin tahmin performanslart karsilagtirilmigtir. Bir
sigorta portfoyline ait hasar sayisi, hasar tutar1 ve toplam hasar tutari bilesenleri hem GDM hem
de makine 6grenmesi yontemleriyle modellenmistir. Veri seti standartlagtirilmis, 5 katli capraz
dogrulama ile asir1 6grenme riski azaltilmistir. Modellerin basarimi, Ortalama Kare Hata
(MSE), Kok Ortalama Kare Hata (RMSE), Ortalama Mutlak Hata (MAE) gibi hata dl¢iitleriyle
degerlendirilmistir. Bulgular, GDM nin agiklanabilirlik agisindan avantajli oldugunu; ancak
makine oOgrenmesi yontemlerinin Ozellikle toplam hasar tahmininde daha diisiik hata
degerleriyle iistlinliik sagladigin1 gostermektedir. Sonug olarak, makine 6grenmesi yaklagimlari
GDM’e gii¢lii bir alternatif sunmakta; her iki yontemin birlikte kullanildig: hibrit modeller ise
sektore onemli bir potansiyel vadetmektedir.

Anahtar Kelimeler: Otomobil Sigortasi, Aktiieryal Fiyatlandirma, Genellestirilmis Dogrusal
Model (GDM), Makine Ogrenmesi, Hasar Tahmini

83


mailto:ovgucan@hacettepe.edu.tr
mailto:oznurozaltin@hacettepe.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC
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Abstract

Accurate risk estimation and fair premium calculation constitute the foundation of sustainable
profitability in the insurance sector. As an alternative to the traditionally employed Generalized
Linear Model (GLM) in actuarial pricing, machine learning methods have increasingly been
adopted in recent years. This study compares the predictive performance of GLM with several
machine learning algorithms such as decision trees, bagging, support vector machines,
artificial neural networks, and gradient boosting in automobile insurance pricing. The
components of a motor insurance portfolio, including claim frequency, claim severity, and
total claim cost, were modeled using both GLM and machine learning approaches. The dataset
was standardized, and five-fold cross-validation was applied to mitigate overfitting. Model
performances were evaluated using Mean Squared Error (MSE), Root Mean Squared Error
(RMSE), and Mean Absolute Error (MAE) as accuracy metrics. The findings indicate that
GLM offers advantages in terms of interpretability, whereas machine learning methods
outperform in total claim prediction by yielding lower error values. Overall, machine learning
approaches provide a strong alternative to GLM, and hybrid models that integrate both
methodologies hold significant potential for the insurance industry.

Keywords: Automobile Insurance, Actuarial Pricing, Generalized Linear Model (GLM),
Machine Learning, Claim Prediction
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BIREYSEL EMEKLILIK TALEBI iLE DiJITALLESME ARASINDAKI
ILISKININ ESBUTUNLESME ANALIZi: TURKIYE ORNEGI
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Ozet

Bu caligsma, dijitallesmenin bireylerin finansal davranislar1 iizerindeki etkisini incelemek ve
dijital finansal araglarin uzun vadeli tasarruf egilimlerine nasil yansidigini ortaya koymak
amaciyla gerceklestirilmistir. Arastirmada, Bireysel Emeklilik Sistemi (BES) gostergeleri ile
dijitallesmeyi temsilen kredi karti harcamalar1 arasindaki uzun dénemli iliskinin varlig1 test
edilmistir. Yéntem olarak, Engle-Granger iki asamal1 esbiitiinlesme analizi kullanilmgtir. Tlk
asamada serilerin duraganlik diizeyleri Augmented Dickey—Fuller (ADF) testiyle incelenmis,
ikinci asamada BES fon tutari ile kredi kart1 harcamalar1 arasindaki uzun dénemli denge iliskisi
test edilmistir. Uzun donemli iligskinin tespit edilmesi durumunda kisa donem dinamikleri analiz
etmek iizere Hata Diizeltme Modeli (ECM) tahmin edilmistir. Analizler, 2015-2025 dénemine
ait aylik veriler lizerinden yiiriitilmiis olup, veriler Tiirkiye Cumhuriyeti Merkez Bankasi
(TCMB)- Elektronik Veri Dagitim Sistemi (EVDS) ve Emeklilik Gozetim Merkezi (EGM)
kaynaklarindan elde edilmistir. Calisma, Tiirkiye’de dijital finansal davranislarla emeklilik
gostereleri arasindaki uzun donemli etkilesimi incelemektedir. Elde edilen bulgular,
dijitallesmenin bireysel tasarruf davraniglariyla anlamli ve uzun dénemli bir iligki i¢inde
oldugunu gostermektedir.

Anahtar Kelimeler: Bireysel Emeklilik Sistemi, Dijitallesme, Sigorta ve Emeklilik Piyasalari,
Finansal Teknoloji-FinTek, Esbiitiinlesme Analizi
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INDIVIDUAL PENSION DEMAND AND DIGITALIZATION: THE CASE
OF TURKIYE
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Abstract

This study aims to examine the impact of digitalization on individuals’ financial behaviors and
to reveal how digital financial tools influence long-term saving tendencies. The research tests
the existence of a long-term relationship between indicators of the Individual Pension System
(IPS) and credit card expenditures, which represent digitalization. The Engle—Granger two-
step cointegration analysis was employed as the methodological framework. In the first stage,
the stationarity of the series was examined using the Augmented Dickey—Fuller (ADF) test.
In the second stage, the long-run equilibrium relationship between pension fund size and credit
card expenditures was tested. If a long-term relationship was identified, the Error Correction
Model (ECM) was estimated to analyze short-term dynamics. The analyses were conducted
using monthly data from 2015 to 2025, obtained from the Central Bank of the Republic of
Turkey (CBRT) Electronic Data Distribution System (EDDS) and the Pension Monitoring
Center (PMC). The findings indicate that digitalization has a significant and long-term
relationship with individual saving behaviors. By revealing the interaction between digital
financial indicators and pension savings in Turkey, this study provides methodological and
practical contributions to the literature on financial behavior and pension economics.

Keywords: Individual Pension System, Digitalization, Insurance and Pension Markets,
Financial Technology-FinTech, Cointegration Analysis
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Ozet

Bu ¢alismanin amaci1, Borsa Istanbul’da islem géren biiyiik 6lcekli secili sirketlerin gelecekteki
getirilerini derin 0grenme yoOntemleriyle risk diizeyleri bazinda tahmin etmektir. Analiz
kapsaminda 2015-2025 donemine ait giinliik fiyat verileri logaritmik getiriye doniistiiriilerek
kullanilmigtir ve bu getirilerin dagilimlarinin farkli boliimlerini modellemek adma kantil
regresyon yaklasimi benimsenmistir. Kullanilan kantillerden Q10, Qso ve Qoo sirastyla karamsar,
medyan ve iyimser getiri senaryolarini temsil edecek sekilde degerlendirilmistir. Her hisse
senedi i¢in ayr1 bir tahmin yapis1 kurulup agirliklandirilmig pinball kayip fonksiyonuna dayali
i¢c ayrt LSTM modeli gelistirilmistir. Modellerde hisse senedi analizlerinde yaygin olarak
kullanilan RSI, MACD histogrami ve Bollinger Bantlar1 gibi tekniklerin yani sira logaritmik
getirilerin gecikmeli degerleri, hareketli ortalamalar, volalite gostergeleri ve doéviz kuru
gostergeleri de kullanilmigtir. Bu ¢ok boyutlu 6zellik seti, piyasa dinamiklerini hem teknik hem
de makro-finansal sinyaller iizerinden yakalamay1 hedeflemistir. Elde edilen kantil tahminleri
daha sonra portfdy optimizasyonu siirecine entegre edilmis ve her hisse i¢in beklenen risk—
getiri dagilimi dikkate almnarak farkli senaryolara duyarli optimal portfoy bilesimleri
olusturulmustur. Bu kantil tabanli derin 6grenme yaklasimi hem hisse senedi bazinda risk
seviyelerinin tahmin edilmesinde hem de portfoy seciminde etkili bir ¢erceve sunmaktadir.

Anahtar Kelimeler: Derin Ogrenme, Hisse Senedi Getirisi, Kantil Regresyon, Finansal Zaman
Serileri
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DEEP LEARNING-BASED QUANTILE FORECASTING AND RISK-
FOCUSED PORTFOLIO OPTIMIZATION
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ORCID: 0009-0009-1776-6874:
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Abstract

The purpose of this study is to forecast the future returns of selected large-cap companies listed
on Borsa Istanbul by modeling risk levels using deep learning methods. Daily price data from
the 2015-2025 period were transformed into logarithmic returns and used to capture various
parts of the return distribution through a quantile regression framework. The selected quantiles
Qio, Qs0, and Qg represent the pessimistic, median, and optimistic return scenarios,
respectively. For each stock, three separate LSTM models based on a weighted pinball loss
function were developed to estimate these quantiles. In the models, widely used technical
indicators in equity analysis, such as RSI, MACD histogram, and Bollinger Bands were used
alongside lagged logarithmic returns, moving averages, volatility measures, and exchange rate-
based features. This multidimensional feature set was designed to capture market dynamics
through both technical signals and macro financial factors. The resulting quantile forecasts were
integrated into a portfolio optimization framework, producing optimal portfolio compositions
that are sensitive to different risk-return scenarios by taking each stock’s expected distribution
into account. This quantile-based deep learning approach provides an effective framework for
estimating stock-specific risk levels as well as supporting informed portfolio allocation
decisions.

Keywords: Deep Learning, Stock Return, Quantile Regression, Financial Time Series
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TARIM SEKTORU AGIRLIKLI ILLERIN BESERi KALKINMA
ENDEKSI ANALIZi
Doc. Dr. Fethi Saban OZBEK!
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Ozet

Bu calismada, 2018-2022 yillar1 arasinda tarim sektorti agirlikln iller ile diger illerin Beseri
Kalkinma Endeksi (BKE) ve alt endeksleri incelenmistir. Tarim agirlikli iller, gayrisafi yurt ici
hasila i¢indeki tarim, ormancilik ve balik¢ilik sektdriiniin payi il bazinda en yiiksek birinci veya
ikinci sirada yer alan iller olarak belirlenmistir. Bu iller 2023 yili icin Afyonkarahisar, Agr1,
Ardahan, Bayburt, Bing6l, Bitlis, Burdur, Canakkale, Corum, Edirne, Karaman, Kars, Kilis,
Mugla, Mus, Nevsehir, Nigde, Siirt, Sanliurfa, Tunceli ve Yozgat’tir. Gruplar arasi farklar basit
lineer model, ANOVA ve t-testleri ile incelenmistir. Analizler 2018-2022 dénemine ait 5 yillik
verilerle yiriitildiigli i¢cin sonuglar egilimleri gostermekte olup, istatistiksel c¢ikarimlar
siirlhidir.

Bulgular, tarim agirlikli illerin BKE degerlerinin diger illerin altinda oldugunu géstermektedir.
2022 yil1 itibariyla tarim agirlikli illerin ortalama BKE degeri 0.815 iken, diger iller 0.834, tiim
illere ait ortalama ise 0.829 olarak hesaplanmistir. Lineer model ve ANOVA analizleri, tarim
agirlikli illerin BKE, egitim ve gelir endekslerinin diger illere gore farkli egilim gosterdigini
ortaya koymaktadir (BKE: p < 0.001; Egitim: p < 0.01; Gelir: p < 0.001). Saglik endeksi
acisindan tarim agirlikh iller ile diger iller arasinda belirgin bir fark egilimi saptanmamustir (p
> 0.5). Caligma sonuglari, 2022 yilinda tarim agirlikli illerde egitim ve gelir endekslerinin diger
illerin altinda kaldigini, saglik endeksinin ise benzer diizeyde oldugunu ortaya koymaktadir.
2018’e kiyasla 2022°de, tarim agirlikli illerdeki BKE, egitim ve gelir endeksi artiglarinin, diger
illerin ortalama artiglarindan daha yiiksek oldugu belirlenmistir.

Anahtar Kelimeler: Beseri Kalkinma Endeksi, Gayrisafi Yurt i¢i Hasila, Tarim Sektorii

'Bulgular ve degerlendirmeler yazarin kisisel goriisleri olup, higbir sekilde Tiirkiye Istatistik Kurumu’nu
baglamaz.
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ANALYSIS OF THE HUMAN DEVELOPMENT INDEX OF
AGRICULTURE-FOCUSED PROVINCES

Assoc. Prof. Dr. Fethi Saban OZBEK"
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ORCID: 0000-0002-7021-0201

Abstract

This study examines the Human Development Index (HDI) and its sub-indices for agriculture-
focused provinces and other provinces in Tiirkiye between 2018 and 2022. Agriculture-focused
provinces are defined as those where the share of agriculture, forestry, and fishing in the gross
domestic product ranks first or second at the provincial level. For 2023, these provinces are
Afyonkarahisar, Agri, Ardahan, Bayburt, Bingol, Bitlis, Burdur, Canakkale, Corum, Edirne,
Karaman, Kars, Kilis, Mugla, Mus, Nevsehir, Nigde, Siirt, Sanlurfa, Tunceli, Yozgat.
Differences between groups were analyzed using a simple linear model, ANOVA, and annual
t-tests. Since the analyses were conducted using five-year data (2018-2022), the results indicate
general trends, and statistical inferences are limited.

Findings show that the HDI values of agriculture- focused provinces are lower than those of
other provinces. As of 2022, the average HDI value was 0.815 for agriculture-focused
provinces, 0.834 for other provinces, and 0.829 for all provinces. Linear model and ANOVA
analyses indicate that agriculture-focused provinces show different trends in HDI, education,
and income indices compared to other provinces (HDI: p <0.001; Education: p <0.01; Income:
p < 0.001). No significant difference trend was observed for the health index (p > 0.5). The
results of the study indicate that in 2022, the education and income indices in agriculture-
focused provinces remained below those of other provinces, while the health index was at a
similar level. Compared with 2018, the increases in the HCI, education, and income indices in
agriculture-focused provinces by 2022 were found to be higher than the average increases
observed in other provinces.

Keywords: Agriculture, Gross Domestic Product, Human Development Index

’The opinions and contents of the article remains the responsibility of the author, not of the Turkish Statistical
Institute.
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AYRIK ISTATISTIKLER: CESIiTLi KATSAYILAR ELDE ETMEK iCiN
EN KISA YOLLARI SAYMA

Prof. Dr. Benedek NAGY!*2
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Professor in Discrete Mathematics and Theoretical Computer Science, benedek.nagy@emu.edu.tr,
ORCID: 0000-0002-9494-6440

Institute of Mathematics and Informatics, Eszterhazy Karoly Catholic University, Eger, Hungary Research
Professor

Ozet

Ayrik matematikte sayma problemleri ayrik olasiliklar ve istatistikler i¢in temel olusturur.
Optimizasyon teorisinde, operasyon arastirmasinda ve bilgisayar bilimlerinde en kisa yol
problemleri esastir ve bu problemler iizerinde ¢alismak i¢in ¢esitli algoritmalar vardir. Izgara
grafiklerinde en kisa yol genellikle tek degildir, ancak sayilar1 1zgaranin yapisina ve noktalarin
ilgili konumlarina baglidir. Bu konusmada, altigen, kare, iicgen ve kiibik 1zgaralardaki en kisa
yollart sayityoruz. Sehir blogu yollar1 da dahil olmak iizere baz1 durumlarda, sayilarinin iki
terimli katsayilarla verilebilecegini gosteriyoruz. Bu katsayilar iki farkli sekilde
genellestirilebilir ve bu fark, satrang¢ tahtasi yollar1 ve kiibik 1zgaradaki yollar 6rneginde
vurgulanir: sirasiyla ii¢ terimli polinom ve ii¢ terimli ¢ok terimli katsayilar elde edilir.
Genelleme daha yiiksek degerler i¢in de yapilabilir. Son olarak, Fibonacci sayilarinin dizisinin
en kisa yol sayis1 olarak da elde edilebilecegini gosteriyoruz. Bu katsayilar olasilik teorisi ve
istatistik de dahil olmak {izere matematigin ¢esitli alanlarinda karsimiza ciktik¢a, konusma
onlara yeni bir yorum, yeni bir bakis agis1 getiriyor.

Anahtar Kelimeler: Binom Katsayilari, Polinom Katsayilari, Cok Terimli Katsayilar, Yol
Sayimi, Fibonacci Dizisi,
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DISCRETE  STATISTICS: COUNTING  SHORTEST PATHS
TO OBTAIN VARIOUS COEFFICIENTS

Prof. Dr., Benedek NAGY!?
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Abstract

In discrete mathematics counting problems give the basis for discrete probabilities and
statistics. In optimization theory, in operation research and in computer science shortest path
problems are essential, there are various algorithms to work on these problems. In grid graphs,
the shortest path is usually not unique, but their number depends on the structure of the grid and
the respective positions of the points. In this talk, we count shortest paths in the hexagonal,
square, triangular and cubic grids. We show that, in some cases including the cityblock paths,
their numbers can be given by the binomial coefficients. These coefficients can be generalized
in two different ways and this difference is highlighted by the case of chessboard paths and
paths in the cubic grid: obtaining trinomial polynomial and trinomial multinomial coefficients,
respectively. The generalization, then, can be done for higher values. Finally, we also show that
the sequence of Fibonacci numbers can also be obtained as number of shortest paths. As these
coefficients appear in various parts of mathematics, including probability theory and statistics,
the talk gives a new interpretation, a new way to look them.

Keywords: Binomial Coefficients, Polynomial Coefficients, Multinomial Coefficients, Path
Counting, Fibonacci Sequence

92


mailto:benedek.nagy@emu.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

WEIGHTED MULTINOMIAL LOGISTIC REGRESSION to MODEL the
INFLAMMATORY and NUTRITIONAL STATUS in PATIENTS WITH
CABG SURGERY
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*: Corresponding author

Abstract

Weighted multinomial logistic regression is a statistical model used to predict the probabilities
of different outcomes in a categorical dependent variable with more than two categories. It is
an extension of standard multinomial logistic regression, which is itself a generalization of
binomial logistic regression. The key difference is the introduction of weights, which allow
certain observations to have a greater or lesser influence on the model's parameters than others.
Weights are used in multinomial logistic regression for several reasons, including: Handling
Class Imbalance, Accounting for Unequal Sampling, Incorporating Prior Knowledge, and
Adjusting for Measurement Error. The dataset consists of 252 patients who underwent CABG
surgery. The patients were classified into NAPLES Prognostic Score levels, a medical scoring
system used to predict a patient's clinical outcome by assessing their nutritional and
inflammatory status: Group 1 (5.6%), Group 2 (65.9%), and Group 3 (28.6%). However, there
was an imbalanced distribution in the groups. Therefore, a weighted multinomial regression
model was employed instead of the classical multinomial model. All analyses were performed
by R with version 2025.05.1. The weights were taken as the percentages of the groups. When
Group-1 was considered as a reference, the residual Deviance was 337.61 and the AIC was
393.61 for the standard model. However, in the weighted model, the residual Deviance has
reduced to 105.65, and AIC has reduced to 161.65, too. In the standard model, heart failure
(OR=16.60; p=0.032) was significant for Group-2, and no-reflow status was significant
(OR=15.21; p=0.039) for Group-3. However, in the weighted model, heart failure wasn’t found
to be significant, whereas the no-reflow status was significant (OR=16.24; p=0.024) for patients
in Group-3. The annual mortality rate was significant in each model for both Group 2 and Group
3. Other factors (age, gender, DM, HT, HF, Smoking, Hct, Urea, CK-MB, EF, and length of
hospital stay) were not found to be significant in each model. As a conclusion, using a weighted
multinomial logistic regression model to determine the factors affecting any categorical
outcomes can be recommended to obtain accurate results.

Keywords: Multinomial Logictic Regression, weighted model, Naples score, Reflow, CABG
surgery
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TURKIYE’DE AILE YAPISI, AILE ILiSKIiLERI VE YASLILIKTA
BAKIM BEKLENTILERININ TGSS 2024 VERILERIYLE ANALIZI
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Ozet

Bu calisma, Tiirkiye Genel Sosyal Saha Arastirmast (TGSS) 2024 verilerini kullanarak
Tiirkiye’de aile yapisi, aile iliskileri, aile i¢i destek mekanizmalar1 ve toplumsal memnuniyetin
temel boyutlarini incelemeyi amaglamaktadir. TGSS, genis yas araliklarin1 ve tlkenin farkli
bolgelerini kapsayan, Tiirkiye nin sosyal, kiiltiirel, ekonomik ve politik yapisint ¢ok yonlii
bicimde degerlendiren kapsamli bir ulusal arastirmadir. 2025 yilinin “Aile Y1li” ilan edilmesi,
mevcut aile yapisinin biitiinciil bir perspektifle bilimsel olarak ele alinmasinin 6nemini
artirmistir.

Bu kapsamda c¢aligmada, TGSS’nin aile temali soru bloklar1 temel alinarak aileyle iliskili
boyutlar arasindaki iliskiler degerlendirilmis ve aile mutlulugunu agiklamada etkili oldugu
diisiiniilen dort bilesik degisken olusturulmustur. Bu degiskenler; Aile Rolleri (evlilik,
toplumsal cinsiyet rolleri ve aile i¢i is boliimii tutumlari), Anne—Baba Yakinlig1 (ebeveynlerle
duygusal iliski), Sosyal Iliskiler Memnuniyeti (aile, akraba ve arkadas iliskileri) ve Aile Ici
Destek—Dayanigma (bakim, maddi destek ve giivenilir sosyal ¢evre) seklinde yapilandirilmistir.
Bu bilesik yapilar iizerinden Aile Mutluluk Endeksi (AME) olusturulmus ve aile iliskileriyle
olan yapisal baglantilar1 incelenmistir.

Calismanin bir diger boyutu, TGSS 2024’te yer alan “Aile I¢i Destek ve Dayanigsma” sorulari
aracilifiyla bireylerin yaslilik donemine yonelik bakim beklentileri, bakim tercihleri ve aile
temelli bakim sorumluluguna iliskin tutumlarinin istatistik analizlerle degerlendirilmesidir. Bu
boliim, Tiirkiye’de yasli bakimina iliskin kiiltlirel egilimleri ve gelecege yonelik bakim
beklentilerini anlamaya katki saglamaktadir.

Anahtar Kelimeler: TGSS 2024, Aile Y1ili, Aile Mutluluk Endeksi, Yashlikta Bakim
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AN ANALYSIS OF FAMILY STRUCTURE, FAMILY RELATIONS, AND
ELDERLY CARE EXPECTATIONS IN TURKIYE USING TGSS 2024
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Abstract

This study aims to examine the fundamental dimensions of family structure, family
relationships, intra-family support mechanisms, and social well-being in Tiirkiye by utilizing
data from the Tiirkiye General Social Survey (TGSS) 2024. TGSS is a comprehensive national
survey that covers wide age ranges and diverse regions of the country, offering an extensive
evaluation of Tiirkiye’s social, cultural, economic, and political landscape. With 2025 declared
as the “Year of the Family,” the need for a multidimensional and scientifically grounded
assessment of the current family structure has become even more significant.

In this context, the study evaluates the relationships among family-related dimensions based on
TGSS family modules and constructs four composite variables considered influential in
explaining family happiness. These variables are: Family Roles (attitudes toward marriage,
gender roles, and division of labor within the household), Parental Closeness (emotional
relationship with parents), Social Relationship Satisfaction (satisfaction with family, relatives,
and friendships), and Intra-Family Support and Solidarity (care, material support, and perceived
reliability of the social network). These components were used to construct the Family
Happiness Index (FHI), through which the structural links between family relationships and
overall well-being were examined.

Another dimension of the study focuses on individuals’ expectations and preferences regarding
elderly care, using the “Intra-Family Support and Solidarity” items in TGSS 2024. This section
evaluates attitudes toward receiving care from close relatives, the likelihood of institutional
care, the possibility of paid home-care services, and beliefs about adult children’s
responsibilities. Collectively, these analyses contribute to understanding the cultural tendencies
and future expectations related to elderly care in Tirkiye.

Keywords: TGSS 2024, Year of the Family, Family Happiness Index, Elderly Care
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ARFIMA MODELI KULLANILARAK TURKIYE TUKETICI FiYAT
ENDEKSININ ANALIZi VE TAHMINI (OCAK 2005- EYLUL 2025)
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Ozet

Bu ¢alisma, Ocak 2005-Eyliil 2025 dénemine ait Tiirkiye Tiiketici Fiyat Endeksi (TUFE)
serisinin dinamik yapisin1 analiz ederek, ARFIMA (Otoregresif Kesirli Entegre Hareketli
Ortalama) modeli aracilifiyla Ekim 2025-Aralik 2026 donemi icin kisa vadeli tahminler
iiretmeyi amaclamaktadir. Duraganlik testleri, seride belirgin bir trend bileseninin varligini
ortaya koymustur.

Uygulanan ARFIMA(O0, d, 4) modelinde fraksiyonel fark parametresi d = 0,493 olarak tahmin
edilmistir. Bu sonug, serinin uzun hafiza (long-memory) 6zelligine sahip oldugunu ve soklarin
etkisinin zaman iginde yavas bigimde soniimlendigini gostermektedir. Model, ayrica ekonomik
olarak anlamli bir trend yapisina isaret etmektedir.

Uyum iyiligi istatistikleri incelendiginde modelin belirleme katsayis1 R? = 0,999, Akaike Bilgi
Kiriteri (AIC = 2382,60), Hata Kareler Ortalamas1 Karekokii (RMSE = 30,71) ve Ortalama
Mutlak Hata Oran1 (MAPE = %4,36) olarak hesaplanmustir.

ARFIMA modeli ile gergeklestirilen éngoriiler, Ekim 2025-Aralik 2026 déneminde TUFE
degerlerinin 2103,052 ile 3416,379 araliginda ve genel olarak azalan bir egilim gosterecegini
ortaya koymaktadir. Bu durum, fiyat seviyelerinde olas1 bir diisiisiin ekonomideki toparlanma
acisindan olumlu bir gelisme olabilecegini ima etmektedir.

Sonug olarak, ARFIMA modelinin TUFE serisi iizerinde yiiksek bir uyum performansi
sergiledigi, serinin uzun hafiza yapisin1 dogruladigi ve kisa vadeli tahminler i¢in uygun bir arag
sundugu belirlenmistir. Bununla birlikte, model bulgularinin politika ve yorumlama agisindan
giivenilirliinin artirilabilmesi i¢in ek tani testleri, alternatif model karsilastirmalari ve yapisal
kirilma analizlerinin yapilmasi gelecekteki calismalar i¢in 6nerilmektedir.

Anahtar Kelimeler: Tiiketici Fiyat Endeksi (TUFE), Enflasyon Tahmini, ARFIMA, Zaman
Serisi

96


mailto:senolcelik@bingol.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

ANALYSIS AND FORECASTING OF THE TURKISH CPI INDEX USING
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Abstract

This study aims to analyze the dynamic structure of Turkey’s Consumer Price Index (CPI)
series for the period January 2005—September 2025, and to generate short-term forecasts for
the period October 2025—-December 2026 using the ARFIMA (Autoregressive Fractionally
Integrated Moving Average) model. Stationarity tests indicate the presence of a strong trend
component in the series.

The applied ARFIMA(O, d, 4) model estimated the fractional differencing parameter as
d=0.493, suggesting that the CPI series exhibits long-memory characteristics, where shocks
decay slowly over time. The model also revealed an economically significant trend component.

Goodness-of-fit statistics indicate a strong model performance, with a coefficient of
determination (R?=0.999), Akaike Information Criterion (AIC =2382.60), Root Mean Squared
Error (RMSE = 30.71), and Mean Absolute Percentage Error (MAPE = 4.36%).

Forecasts based on the ARFIMA model suggest that CPI values are expected to range between
2103.052 and 3416.379 during the October 2025—-December 2026 period, showing a generally
decreasing trend. This potential decline in price levels may indicate an improvement in
economic stability and overall recovery.

In conclusion, the ARFIMA model demonstrated a strong fit to the CPI series, confirmed the
presence of long-memory behavior, and proved to be a suitable tool for short-term forecasting.
However, to enhance the reliability of the findings for policy and interpretive purposes,
additional diagnostic tests, comparative model evaluations, and structural break analyses are
recommended for future research.

Keywords: CPI, Inflation Forecasting, ARFIMA, Time Series
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Ozet

Bu c¢alisma, 1960-2024 donemi icin Basra Korfezi iilkelerine yonelik endojen biiyiime ve
Kuznets egrisi modellerini biitlinlestirerek petrol ihracatinin ve CO: emisyonu azaltiminin
ekonomik biiylime iizerindeki roliinii ampirik olarak incelemektedir. Petrol ihracati ve karbon
emisyonlarinin ekonomik biiylime {izerindeki etkilerini belirlemek amaciyla birincil analitik
araglar olarak ikinci nesil esbiitiinlesme ve hata diizeltme modelleri kullanilmaktadir. Bulgular,
Basra Korfezi iilkelerinin ekonomilerinde ekonomik biiyiime, petrol ihracati ve karbon
emisyonlar1 arasinda uzun donemli bir esbiitiinlesme iligkisinin varligina isaret ederken; petrol
ihracat1 ve karbon emisyonlarinin kisa donemde de anlamli etkiler yarattigini géstermektedir.

Anahtar Kelimeler: Ekonomik biiylime, Karbon emisyonu, Petrol ihracati, Birim kok,
Esbiitiinlesme
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THE ROLE OF OIL EXPORT AND CO2 EMISSION REDUCTION ON
ECONOMIC GROWTH IN COMBINED ENDOGENOUS GROWTH AND
KUZNETS CURVE MODELS: EVIDENCE FROM PERSIAN GULF
STATES
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Abstract

This study empirically investigates the role of oil exports and CO. emission reduction on
economic growth by integrating endogenous growth and Kuznets curve models for the Persian
Gulf states over the period 1960-2024. Second-generation cointegration and error correction
models are employed as the primary analytical tools to identify the effects of oil exports and
carbon emissions on economic growth. The findings indicate the presence of a long-run
cointegration relationship between economic growth, oil exports, and carbon emissions in the
economies of the Persian Gulf states, while oil exports and carbon emissions exert significant
effects in the short run.

Keywords: Economic growth, Carbon emission, Oil export, Unit root, Cointegration
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Ozet

Bu calisma, 1990-2025 doneminde genellestirilmis sira istatistikleri konusundaki
arastirmalarin dagilimini inceleyerek alanin egilimlerini, temel aragtirma konularini ve bilimsel
katkilarin1 bibliyometrik acidan analiz etmektedir. Bulgular, bu alanda yillik ortalama %15,12
oraninda gii¢lii bir biiytime egilimi oldugunu gostermektedir.

Anahtar kelime analizi, ¢alismalarin biiylik 6l¢iide dagilimlar iizerine yogunlastigini (48 kez)
ortaya koymaktadir. Bu dagilimlar genellikle sira istatistikleri (24 kez) ve modeller (22 kez) ile
iligkilidir. Tematik harita sonuglari, bu konularin alanin temel temalar1 oldugunu; buna karsilik
istatistik, sira istatistikleri, tekrar iliskileri (recurrence relations) ve iliskiler (associations) gibi
konularin motor temalar olarak one ¢iktigini ve giincel arastirma odaklarini temsil ettigini
gostermektedir.

Ulke liderligi agisindan bakildiginda, yayinlarmin ¢ogu tek iilke ¢aligmasi niteliginde olan Cin,
Hindistan ve Amerika Birlesik Devletleri, en {iiretken {tlkeler arasinda yer almaktadir.
Kurumsal liderlikte, Aligarh Muslim University ve King Abdulaziz University (24 makale) en
iretken kurumlar olarak One cikarken, Delhi University (22 makale) onlar1 izlemektedir.
Yazar liderligi agisindan, Balakrishnan N ve Saran J (6 yayin), Ahsanullah M, Athar H, Barakat
H.M., Li J ve Oluyede B (5 yayin) gibi arastirmacilar, giiclii bilimsel is birligi aglarinin
cekirdegini olusturmaktadir.

En sik bagvurulan dergiler arasinda Communications in Statistics - Theory and Methods,
Advances and Applications in Statistics ve Communications in Statistics - Simulation and
Computation yer almaktadir.

Sonug olarak, genellestirilmis sira istatistiklerinin dagilimi alan1 hizla gelisen ve yiiksek etkiye
sahip bir aragtirma sahasidir. Bu gelisim, 6zellikle Cin, Hindistan ve Amerika Birlesik
Devletleri’nin  gii¢lii akademik altyapist tarafindan desteklenmektedir. Gelecekteki
arastirmalarin, bu alandaki dagilimlar ve yeni metodolojik yaklasimlarin gelistirilmesi tizerinde
yogunlagmasit beklenmektedir.

Anahtar Kelimeler: Bibliyometri, tematik harita, is birligi, sira istatistikleri
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Abstract

This bibliometric analysis looks at the trends, major issues, and scientific contributions in the
distribution of generalized order statistics research from 1990 to 2025. The field stands out for
its strong yearly growth rate of 15.12%.

Keyword analysis reveals that research has predominantly focused on the distributions (48
occurrences). These distributions are primarily linked to order statistics (24 occurrences) and
models (22 occurrences). The thematic map confirms these topics as Basic Themes of the field,
while subjects such as statistics, order statistics, recurrence relations, and associations have
emerged as Motor Themes, representing the current and active research front. Country
Leadership: With the majority of their publications categorized as Single Country Publications,
China, India, and the United States are by far the most productive nations. Institutional
Leadership: Aligarh Muslim University and King Abdulaziz University (24 articles) are at the
forefront of productivity, succeeded by Delhi University (22 articles). Author Leadership: Key
researchers such as Balakrishnan N and, Saran J (6 publications), Ahsanullah M, Athar H,
Barakat HM, Li J and Oluyede B (5 publications) form the core of strong scientific collaboration
networks. The most frequently used journals are Communications in Statistics - Theory and
Methods, Advances and Applications in Statistics and Communications in Statistics -
Simulation and Computation.

In conclusion, distribution of generalized order statistics research is a rapidly growing and
highly influential field, underpinned by Dhina, India, and the United States’s strong scientific
infrastructure. Future research is expected to focus on distribution of generalized order
statistics, the development of new research techniques.

Keywords: Bibliometrics, thematic map, collaboration, order statistics
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Ozet

Bu calisma, tiiketicilerin ¢evrimici saglik kaynaklarmi kullanma egilimini etkileyebilecek
degiskenleri incelemeyi amacglamaktadir. Bu arastirma, elektronik agizdan agiza iletisimin (e-
WOM) c¢evrimi¢i hizmetleri kullanma niyeti ilizerindeki etkisini aragtirmaktadir. Ayrica,
algilanan fayda ve giivenin e-WOM ve ¢evrimigi benimseme niyeti arasindaki aracilik iligkisine
de odaklanmistir. Katilimcilar ¢cevrimici saglik hizmetleri sitesini kullanan Kuzey Kibris Tiirk
Cumbhuriyeti sakinlerinden olugmaktadir. Ayrica ¢aligma verilerinin analizi i¢in PLS-SEM
uygulanmistir. Bulgular, e-WOM'un ¢evrimici hizmetleri kullanma niyeti iizerinde olumlu ve
anlamli bir etkisi oldugunu, algilanan fayda ve giivenin e-WOM ile ¢evrimig¢i hizmetleri
kullanma niyeti arasinda aracilik ettigini ortaya koymaktadir. Sonug olarak, hastane ¢evrimigi
platformlarinda kullanicilar tarafindan olusturulan e-WOM, diger potansiyel kullanicilarin
platformlar1 benimseyip benimsemeyecegi lizerinde giiglii bir etkiye sahiptir. Bu arastirmanin
sonuclart Kuzey Kibris Tiirk Cumhuriyetindeki saglik kurumlarina degerli veriler saglayabilir.

Anahtar Kelimeler: ¢evrimici benimseme niyeti, algilanan fayda, giiven ve e-saglik
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Abstract

The study under consideration is intended to examine the variables that can affect the tendency
of consumers to utilize online health sources. This research investigates the effect of electronic
word-of-mouth (e-WOM) on online services intention to use. It also looks into the mediation
of e-WOM and online adoption intention by perceived utility and trust. The research
participants were Turkish Republic of Northern Cyprus residents using a health site, and PLS-
SEM was applied to the analysis. The findings reveal that there is a positive and significant
impact of e-WOM on the intention to use online services, with perceived utility and trust
mediating between e-WOM and intention to use online services. In conclusion, e-WOM created
by users on hospital online platforms has a strong influence on whether other potential users
will adopt the platforms or not. The results of this research can provide valuable data to the
medical institutions of the Turkish Republic of Northern Cyprus.

Keywords: online adoption intention, perceived utility, e-WOM, trust and e-health
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Ozet

Bu caligmada, BRICS iilkeleri ve Tiirkiye’'nin de i¢inde bulundugu 12 iilkenin 2014-2020
arasindaki ikiser yillik donemleri itibariyla yesil biiyiime etkinlikleri karsilagtirilmistir. S6z
konusu iilkelerin etkinlik skorlarinin belirlenmesinde, klasik Veri Zarflama Analizi (VZA) ve
belirsizlikleri dikkate alan Bulanik Veri Zarflama Analizi (Bulanik DEA) yaklasimlar
uygulanmistir. Boylece, iilkelerin hem ekonomik biliylime hem de ¢evresel
stirdiiriilebilirliklerinin birlikte degerlendirildigi goreli performanslart Ol¢lilmiistir. VZA
modelinin yiiriitiilmesinde, ekonomik biiylimeye etki eden temel liretim ve kaynak unsurlarini
temsil eden degisken kiimesi girdiler; iilkelerin ekonomik refah diizeyini yansitan gayrisafi yurt
ici hasila (GSYH) ile enerji doniisiimiinii ve yesil biiyiime yonelimini gosteren yenilenebilir
enerji kullanimi istenilen ¢iktilar olarak ele alinmistir. Cevresel bozulmanin temel gostergesi
olan CO: emisyonu ise istenmeyen ¢ikti olarak modele dahil edilmistir. Boylece daha az
emisyonla daha yliksek ekonomik ¢ikt1 ve yenilenebilir enerji kullanimina sahip iilkeler, yesil
bliylime agisindan daha etkin kabul edilmistir. Ayrica cevresel gostergelerdeki Olglim
belirsizliklerini dikkate almak amaciyla tiggensel bulanik sayilar kullanilarak bulanik BCC
modeli uygulanmistir. Sonug olarak, her iilke i¢in farkli o seviyelerinde elde edilen etkinlik
skorlarina dayali bulanik etkinlik indeksi hesaplanmistir. Bu iki yonlii analiz yaklasimu ile veri
duyarliligini da dikkate alarak yesil biiyiimenin iilkeler bazinda zaman i¢indeki gelisimi ortaya
konulmustur.

Anahtar Kelimeler: Veri zarflama Analizi, Bulanik Sayilar, Yesil biiyiime, BRICS iilkeleri
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Abstract

In this study, the green growth efficiencies of twelve countries, including the BRICS members
and Turkey, were compared for biennial periods between 2014 and 2020. To determine the
efficiency scores of these countries, both the classical Data Envelopment Analysis (DEA) and
the Fuzzy Data Envelopment Analysis (Fuzzy DEA) approaches, which account for data
uncertainty, were employed. Through this dual framework, the relative performance of the
countries was evaluated by jointly considering their economic growth and environmental
sustainability dimensions. In the DEA model, the indicators representing the fundamental
production and resource factors influencing economic growth were treated as inputs,
while gross domestic product (GDP)—reflecting the level of economic welfare—
and renewable energy use—indicating energy transition and green growth orientation—were
defined as desirable outputs. The CO- emission, representing environmental degradation, was
incorporated into the model as an undesirable output. Accordingly, countries achieving higher
economic and renewable energy outputs with lower emissions were considered more efficient
in terms of green growth. Furthermore, to address the measurement uncertainties inherent in
environmental indicators, a fuzzy BCC model was applied using triangular fuzzy numbers.
Consequently, a fuzzy efficiency index was calculated for each country based on the efficiency
scores obtained at different o levels. This dual analytical framework provides a comprehensive
assessment of the temporal evolution of green growth while incorporating data sensitivity and
uncertainty considerations.

Keywords: Data Envelopment Analysis, Fuzzy Numbers, Green Growth Efficiencies, BRICS
countries
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Ozet

Zihinsel muhasebe, bireylerin ekonomik karar alma siireclerinde gelir, gider ve yatirim
kalemlerini zihinsel hesaplara ayirarak degerlendiren bir davranigsal finans teorisidir.
Davranigsal Finans bugiline kadar ¢cogunlukla bireysel yatirimci davranislar iizerinden ele
alimmustir. Zihinsel Muhasebe bu ¢alismada ilk kez kurumsal diizeyde bir finansal analiz aracina
doniistiiriilmiistiir. Bu amagla kurumsal zihinsel muhasebe yeni gelistirilen; Zihinsel Biit¢eleme
Indeksi (MBI), Risk Istah1 indeksi (RAI) ve Likidite Bagimlilig1 Indeksi (LDI) ile dl¢iilmiistiir

MBI, sirketin stratejik yatirim (6zellikle Ar-Ge) davraniglarini bor¢lanma diizeyiyle birlikte
degerlendirerek “gelecege yatirim zihniyetini” dlgerken, RAI, sirketin riskli finansal araglara
yonelim diizeyini belirleyerek bilissel risk istahini1 gostermektedir. LDI ise, kriz ve belirsizlik
donemlerinde kurumun giivenli liman stratejisine yonelme egilimini belirlemektedir. Bu yeni
indeksler, klasik oran analizlerinden farkli olarak kurumlarin finansal karar alma stire¢lerindeki
zihinsel kaliplar1 sayisallastirmaktadir. Uygulamada ASELSAN’m 2018-2024 verileri
kullanilmistir. Ampirik analiz sonuglar, ASELSAN’1n pandemi déneminde likidite tercihinde
artis gostererek riskten kacinma stratejisine yoneldigini, bor¢ orani yiikseldiginde MBI
degerinin diiserek stratejik yatirim davranisinin zayifladigini, RAI'nin ise dengeli bir risk
stratejisini yansittigini gostermektedir. Bulgular, kurumsal finansal davranislarin yalnizca
ekonomik gostergelerle degil, biligsel egilimlerle de sekillendigini kanitlar niteliktedir. Bu
calisma, zihinsel muhasebe kavramini kurumsal diizeyde indeksler ile modelleyen ilk ampirik
uygulamalardan biri olma niteligindedir.

Anahtar Kelimeler: Kurumsal Zihinsel Muhasebe; Davranissal Finans, Indeks
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Abstract

Mental accounting is a behavioral finance theory that suggests individuals categorize income,
expenses, and investments into separate mental accounts when making economic decisions.
To date, behavioral finance has primarily focused on the behaviors of individual investors.
In this study, mental accounting is, for the first time, transformed into a financial analysis tool
at the corporate level.For this purpose, institutional mental accounting is measured using three
newly developed indices:Mental Budgeting Index (MBI), Risk Appetite Index (RAI), Liquidity
Dependence Index (LDI).The MBI assesses a company's "future-oriented investment mindset"
by evaluating strategic investment behavior (particularly R&D)in relation to its level of debt.

The RAI reflects the firm's cognitive risk appetite by indicating the extent to which it engages
in risky financial instruments. The LDI, on the other hand, measures the institution’s tendency
to adopt safe-haven strategies during periods of crisis and uncertainty.Unlike traditional ratio
analysis, these new indices quantify the mental patterns underlying financial decision-making
within institutions. ASELSAN’s data from 2018-2024 was used in the application

The results show that ASELSAN increased its liquidity preference during the COVID-19
pandemic, indicating a shift toward risk-averse strategies. Moreover, a rise in debt levels
corresponds with a decline in the MBI, suggesting weakened strategic investment behavior. The
RALI reflects a balanced risk strategy. These findings demonstrate that corporate financial
behavior is shaped not only by economic indicators but also by cognitive tendencies.This study
represents one of the first empirical applications to model the concept of mental accounting at
the institutional level through the use of indices.

Key Words:Institutional Mental Accounting; Behavioral Finance; Index
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Ozet

Gri Markov Modeli(GMM), belirsizlik ve eksik bilgi altinda sistemleri anlamak ve gelecege
dair tahminlerde bulunmak i¢in kullanilan etkili bir yontemdir. Ancak modern veri ortamlarinda
artan karmasiklik ve biiyiik veri hacmi, geleneksel GMM yaklagimlarinin sinirliliklarini ortaya
koymaktadir. Bu baglamda, yapay zeka tekniklerinin Gri Markov Modeli ile entegrasyonu,
belirsiz verilerle calismayr daha esnek ve adaptif hale getirebilecek Onemli firsatlar
sunmaktadir.

Bu sunumda, GMM’nin temel prensipleri, uygulama alanlar1 ve yapay zeka ile olasi
entegrasyon yollar1 ele alinacaktir. Ozellikle, ekonomik gostergelerin belirsizlik altinda
tahmini, enerji tliketim modellerinin optimizasyonu, saglik verilerinde eksik bilgilerin yonetimi
ve sosyal bilimlerde ongoriilemeyen trendlerin analizi gibi alanlarda potansiyel arastirma
firsatlar1 0rnek olarak sunulacaktir. Makine 6grenmesi ve derin Ogrenme teknikleri ile
entegrasyonun, modelin adaptif 6grenme yetenegini artirarak daha dogru ve giivenilir tahminler
elde edilmesini saglayabilecegi vurgulanacaktir.

Bu calisma, Gri Markov Modeli ve yapay zekanin kesisiminde yer alan kavramsal arastirma
alanlarin1 ve ileride yapilacak deneysel c¢alismalar i¢in yonlendirici fikirleri katilimcilara
aktarmay1 amacglamaktadir. Bu yaklasim, belirsizlik altinda karar verme siireglerini anlamak ve
veri eksikligi ile karmasik sistemlerde daha etkili modeller gelistirmek isteyen arastirmacilar
icin ilham verici bir tartisma platformu sunmaktadir.

Anahtar Kelimeler: Gri Sistemler Teorisi, Gri Markov Modeli, Yapay Zeka
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Abstract

Grey Markov Model (GMM) are an effective method for understanding systems under
uncertainty and incomplete information and for making future predictions. However, the
increasing complexity of modern data environments and the growing volume of big data
highlight the limitations of traditional GMM approaches. In this context, integrating artificial
intelligence techniques with Grey Markov Model offers significant opportunities to work more
flexibly and adaptively with uncertain data.

This presentation will discuss the fundamental principles of GMM, its application areas, and
potential integration pathways with Al In particular, potential research opportunities will be
illustrated through examples such as forecasting economic indicators under uncertainty,
optimizing energy consumption models, managing incomplete healthcare data, and analyzing
unpredictable trends in social sciences. The integration of machine learning and deep learning
techniques is emphasized as a means to enhance the adaptive learning capability of the model,
potentially enabling more accurate and reliable predictions.

The presentation aims to convey conceptual research areas at the intersection of Grey Markov
Model and artificial intelligence, as well as to provide guiding ideas for future experimental
studies. This approach offers an inspiring discussion platform for researchers interested in
understanding decision-making processes under uncertainty and developing more effective
models in complex systems with incomplete data.

Keywords: Grey systems theory, Grey Markov model, Artificial intelligence
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TURKIYE’DE TEROR SALDIRILARININ ZAMANSAL EGILIMLERI
VE MEKANSAL KUMELENME YAPILARININ iSTATISTIKSEL
ANALIZI

Ugur KOROGLU!
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Ozet

Bu calisma, 1970-2021 yillar1 arasinda Tiirkiye’de meydana gelen terdr saldirilarini zamansal
ve mekénsal boyutlartyla incelemeyi, saldirilarin uzun dénemli egilimlerini istatistiksel
yontemlerle analiz etmeyi ve illeri olay yogunlugu ile benzerlik yapilarina gore gruplandirmayi
amaglamaktadir. Calismada veri kaynagi olarak Global Terrorism Database (GTD)
kullanilmistir.

Zamansal analizlerde, yillik teror saldirisi sayilarindaki egilimi belirlemek amaciyla Mann—
Kendall trend testi, Sen’in egim tahmincisi ve Sen’in trend testi gibi parametrik olmayan
yontemler uygulanmistir. Elde edilen bulgular, teror saldirilarinin yillar igerisinde genel olarak
pozitif yonlii ancak %35 anlamlilik diizeyinde istatistiksel olarak anlamli olmayan bir artis
egilimi gosterdigini ortaya koymaktadir. Zaman serisi modellemesi kapsaminda Box—Jenkins
yaklagimi kullanilarak ARIMA(2,2,2) modeli belirlenmis ve 2022-2031 donemi i¢in yapilan
ongoriilerde saldir1 sayilarinda ilimli bir artig egiliminin devam edecegi 6ngoriilmiistiir. Prophet
ve SARIMA modelleri ile yapilan karsilagtirmali analizler, genel egilim yOniiniin benzer
oldugunu, ancak tahmin performansi ve gilivenilirlik agisindan ARIMA modelinin daha uygun
sonuclar sundugunu gostermistir. Mekansal analizlerde ise Tiirkiye’deki iller; terdr saldirisi
sayis1, Olii sayis1, saldirgan kayiplari ve rehin alinan kisi sayis1 gibi degiskenler dikkate alinarak
K-ortalamalar (K-means) kiimeleme yontemi ile degerlendirilmistir. Kiime sayisinin
belirlenmesinde Elbow yontemi kullanilmis ve veri yapisini en iyi temsil eden kiime sayis1 iki
olarak tespit edilmistir. Analiz sonucunda Diyarbakir, Hakkari, Sirnak ve Istanbul illerinin
yiksek olay yogunlugu ve benzer saldir1 profilleri sergileyen kiimede yer aldig1 belirlenmistir.
Bu kiimenin, saldir1 yogunlugu ve olaylarin sonuglari agisindan diger kiimeden istatistiksel
olarak anlamli bicimde ayristig1 goriilmiistiir.

Calismanin bulgulari, terdr olaylarinin Tirkiye genelinde yillar igerisinde dalgali bir seyir
izledigini ve mekansal acidan homojen bir dagilim sergilemedigini ortaya koymaktadir. Elde
edilen sonuglarin, terdr olaylarimin zamansal ve mekansal dinamiklerinin anlasilmasina ve
giivenlik politikalarinin  veriye dayali bigimde degerlendirilmesine katki saglayacagi
diistiniilmektedir.

Anahtar Kelimeler: Zaman Serisi Analizi, Mann-Kendall Testi, ARIMA Modellemesi,
Mekansal Analiz, Kiimeleme Analizi
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STATISTICAL ANALYSIS OF TEMPORAL TRENDS AND SPATIAL
CLUSTERING PATTERNS OF TERRORIST ATTACKS IN TURKEY
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Abstract

This study aims to examine terrorist attacks that occurred in Tiirkiye between 1970 and 2021
from both temporal and spatial perspectives, to analyze long-term trends using statistical
methods, and to classify provinces based on similarities in attack intensity and outcomes. The
Global Terrorism Database (GTD) was used as the primary data source.

In the temporal analysis, non-parametric trend detection methods, including the Mann—Kendall
trend test, Sen’s slope estimator, and Sen’s trend test, were applied to identify trends in annual
terrorist attack counts. The results indicate a generally positive upward trend over time;
however, this trend was not statistically significant at the 5% significance level. For time series
modeling, the Box—Jenkins methodology was employed, and an ARIMA(2,2,2) model was
selected as the most appropriate specification. Forecasts for the 2022—2031 period suggest that
terrorist attack counts are expected to continue exhibiting a moderate increasing trend.
Comparative analyses with SARIMA and Prophet models reveal similar directional trends, but
the ARIMA model provides more reliable forecasts in terms of stability and narrower
confidence intervals. Spatial analysis was conducted using the K-means clustering method,
where provinces were grouped based on terrorism-related indicators, including the number of
terrorist attacks, number of fatalities, number of killed perpetrators, and number of hostages
taken. The optimal number of clusters was determined using the Elbow method, and two
clusters were identified as best representing the data structure. The results show that Diyarbakar,
Hakkari, Sirnak, and Istanbul are grouped within the high-risk cluster, characterized by higher
attack intensity and more severe outcomes. This cluster is statistically distinct from the low-
risk cluster in terms of both attack frequency and impact.

Overall, the findings demonstrate that terrorist activity in Tiirkiye has followed a fluctuating
temporal pattern and exhibits a non-homogeneous spatial distribution across provinces. The
results of this study contribute to a better understanding of the temporal and spatial dynamics
of terrorism in Tiirkiye and provide a data-driven basis for evaluating security policies and
developing region-specific, risk-oriented counterterrorism strategies.

Keywords: Time Series Analysis, Mann—Kendall Test, ARIMA Modeling, Spatial Analysis,
Clustering Analysis
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Ozet

Pandemi sonras1 donemde dijital kamu hizmetleri, saglik giivenligi politikalarinin etkinligini
artirmada kilit bir rol oynamaktadir. Dijital altyapinin gelismisligi, bilgi paylasiminin hizini ve
kamu hizmetlerinin krizlere yanit kapasitesini giiglendirmektedir. Bu c¢alisma, OECD
iilkelerinde (2015-2023) dijital kamu kapasitesinin Global Health Security Index (GHSI)
tizerindeki etkisini incelemeyi amaglamaktadir. Analizde E-Government Development Index
(EGDI) gostergeleri bagimsiz degisken olarak kullanilmistir. Entropy yontemi, gdstergelerin
bilgi degerini hesaplayarak nesnel agirliklar olusturmustur. Ardindan, Ridge regresyon modeli,
dijital gostergelerin saglik giivenligi lizerindeki etkisini tahmin etmek i¢in uygulanmistir.
Modelin dogrulugu R?, RMSE ve AIC degerleriyle test edilmistir. Bulgularin, dijitallesme
diizeyi yiiksek tiilkelerde saglik gilivenligi kapasitesinin daha giiclii oldugunu gostermesi
beklenmektedir. Caligma, dijital yonetisim ile saglik dayaniklilig1 arasindaki iliskiyi ampirik
olarak ortaya koyarak dijital kamu politikalar1 literatiiriine katki saglamaktadir

Anahtar Kelimeler: Dijital Kamu, Saglik Giivenligi, Entropy, Ridge Regresyon, OECD
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Abstract

In the post-pandemic era, digital public services have become essential to strengthening health
system resilience. Advanced digital infrastructure improves data sharing and enhances crisis
response efficiency. This study examines the impact of E-Government Development Index
(EGDI) dimensions on the Global Health Security Index (GHSI) across OECD countries (2015—
2023). The Entropy method calculates objective indicator weights, while the Ridge regression
model estimates the effects of digital capacity on health security. Model validity is assessed
through R?, RMSE, and AIC. Expected results suggest that nations with stronger egovernment
infrastructures demonstrate higher preparedness and crisis management capacity. The research
contributes to digital governance literature by empirically quantifying the role of digitalization
in strengthening public health security.

Keywords: : Digital Governance, Health Security, Entropy, Ridge Regression, OECD
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PERFORMANSI TAHMINLEMESI
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Ozet

Riizgir enerjisi son zamanlarda diinyadaki onemli yenilenebilir enerji kaynaklarindan biri
haline gelmistir. Riizgdr hizina dayali enerji iiretiminde kullanilan Riizgar tiirbinleri
kurulduklar1 boélgelerdeki Riizgar hizina bagl olarak farkli performans seviyelerine sahip
olabilirler. Riizgar tlirbini performans degerlendirmesinde literatiirde riizgar hizi ve enerji
iretimi arasindaki iliskiye dayali ifade edilen c¢ok-durumlu bir sistem modellemesi
kullanilmaktadir. Bu calismada, Ege Universitesi'nde belirlenen iki bolge icin riizgar
potansiyeline dayali olarak iiretilen enerji tahminlemesi agirliklandirilmis ¢ok-durumlu sistem
modellemesi dikkate alinarak istatistiksel glivenilirlik analizi yontemi ile gerceklestirilmistir.
Calismada ilgili bolgelerdeki enerji tahminleme icin kullanilan giivenilirlik analizinde
literatiirdeki yontemlerin yaninda, stokastik modelleme temelli yeni simiilasyon yaklagimlari
da Onerilmistir. Sonuglar hem literatiirde ilgili alanda kullanilan mevcut yontemler ile hem de
yeni Onerilen simiilasyon yaklasimai ile irdelenmistir. Bolgelere kurulumu yapilacak potansiyel
iki farkli rlizgér tiirbini enerji iiretim performanslari, farkli mevsimler ve tiirbinlerin farkli
calisma olasiliklar1 dikkate alinarak tahminlenmistir. Bunun yaninda iki farkli bolgeye farklh
tipte ve farkli sayida kurulumu yapilabilecek iki tiir riizgar tiirbini igeren bir sisteme ait toplam
enerji iiretim performansi da degerlendirilmistir. Ayrica, riizgar tiirbinleri icin belirli edinme
maliyetleri ve tahmin edilen giivenilirlik degerleri dikkate alinarak ilgili bdlgelere
kurulabilecek optimal sayida riizgér tiirbini belirlenmesi amaci ile bir optimizasyon c¢aligsmasi
da yiirtitilmstir.

Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu tarafindan TUBITAK 1002
programi 124F075 numarali proje kapsaminda desteklenmistir.

Anahtar Kelimeler: ¢ok-durumlu sistem, gilivenilirlik analizi, rilizgar enerjisi,
agirliklandirilmis sistem, stokastik modelleme
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Abstract

Wind energy has recently become one of the world's most important renewable energy sources.
Wind turbines used for wind speed-based energy generation can have varying performance
levels depending on the wind speed in the region where they are installed. A multi-state system
model, based on the relationship between wind speed and energy production, is used in the
literature for wind turbine performance assessment. In this study, the energy generated based
on wind potential for two regions identified at Ege University was estimated by using statistical
reliability analysis through a weighted multi-state system modeling. In addition to literature
methods, new simulation approaches based on stochastic modeling were also proposed in the
reliability analysis used for energy estimation in the relevant regions. The results were
examined using both existing methods used in the relevant field in literature and the newly
proposed simulation approach. The energy production performances of two different potential
wind turbines to be installed in the regions were estimated by considering different seasons and
different turbine operating probabilities. In addition, the total energy production performance
of a system containing two wind turbines of different types and numbers, which could be
installed in two different regions, was also evaluated. An optimization study was also conducted
to determine the optimal number of wind turbines to be installed in the respective regions,
taking into account specific acquisition costs and estimated reliability values.

This study was supported by the Scientific and Technological Research Council of Turkey
under Project No. 124F075 of the TUBITAK 1002 program.

Keywords: multi-state system, reliability analysis, wind energy, weighted system, stochastic
modeling
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Ozet

Bu calisma, temel dongiisel ekonomi (DE) uygulamalarinin se¢ili Avrupa iilkelerinde ekolojik
stirdiiriilebilirligi nasil etkiledigini incelemektedir. Yenilenebilir enerji kullanimi, geri
doniisiim, yeniden kullanim ve tamir gibi DE stratejileri ¢evresel bozulmaya ¢6ziim olarak
goriilse de, bunlarin gergek etkilerine iliskin ampirik kanitlar sinirlidir. Bu boslugu gidermek
amaciyla ¢alisma, temel DE gostergeleri ile ¢cevresel baskinin kapsamli bir 6l¢iitii olan ekolojik
ayak izi arasindaki iligkiyi degerlendirmektedir. Global Footprint Network, Eurostat ve Diinya
Bankasi’ndan derlenen dengesiz panel veri seti kullanilarak, yenilenebilir enerji, geri dontistim,
yeniden kullanim ve tamir faaliyetlerinin ekolojik ayak izi iizerindeki etkilerini incelemek i¢in
sabit etkiler regresyon modeli tahmin edilmistir. Model ayrica ekonomik biiylime, niifus
yogunlugu, c¢evresel vergiler, sanayi istihdami ve inovasyon gibi kontrol degiskenlerini
icermektedir. Bulgular, yenilenebilir enerjinin ekolojik ayak izini anlamli sekilde azalttigini ve
stirdiiriilebilirlige giiclii katki sagladigini gostermektedir. Geri doniisiimiin de ayak 1zi azaltici
miitevazi bir etkisi bulunmaktadir. Buna karsilik, yeniden kullanim ekolojik ayak iziyle pozitif
ve anlaml bir iligki gostermekte, mevcut yeniden kullanim uygulamalarinin beklenen ¢evresel
faydalar1 saglamayabilecegini diisiindlirmektedir. Tamir faaliyetlerinin ise anlamli bir etkisi
bulunmamaktadir. Kontrol degiskenleri arasinda ekonomik biiylime ve sanayi istihdami
ekolojik baskiyr artirirken, niifus yogunlugu azaltici bir rol iistlenmektedir. Inovasyon ve
cevresel vergiler ise temel modelde anlamli degildir. Genel olarak sonuglar, tim DE
uygulamalarinin ekolojik siirdiiriilebilirligi esit Olciide desteklemedigini gostermektedir.
Yenilenebilir enerji girisimlerinin giliclendirilmesi ve mevcut yeniden kullanim stratejilerinin
yeniden degerlendirilmesi, se¢ili Avrupa iilkelerinde dongiisel ekonomi uygulamalarinin
etkinligini artirabilir.

Anahtar Kelimeler: Dongiisel ekonomi, siirdiiriilebilirlik, Avrupa tilkeleri
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Abstract

This study examines how key circular economy (CE) practices influence ecological
sustainability across selected European countries. Although CE strategies such as renewable
energy use, recycling, reuse, and repair are promoted as solutions to environmental degradation,
empirical evidence on their real impact remains limited. To address this gap, the study evaluates
the relationship between core CE indicators and ecological footprint, a comprehensive measure
of environmental pressure. Using an unbalanced panel dataset compiled from the Global
Footprint Network, Eurostat, and the World Bank, a fixed-effects regression model was
estimated to capture the effects of renewable energy, recycling, reuse, and repair on ecological
footprint. The model also controls for economic growth, population density, environmental
taxes, industrial employment, and innovation. The findings show that renewable energy
significantly reduces ecological footprint, underscoring its strong contribution to sustainability.
Recycling also has a modest footprint-reducing effect. Conversely, reuse demonstrates a
positive and significant relationship with ecological footprint, indicating that current reuse
practices may not deliver the expected environmental benefits. Repair activities show no
significant impact. Among the control variables, economic growth and industrial employment
increase ecological pressure, whereas population density helps reduce it. Innovation and
environmental taxes are not significant predictors in the baseline analysis. Overall, the results
suggest that not all CE practices uniformly support ecological sustainability. Strengthening
renewable energy initiatives and reassessing existing reuse strategies could enhance the
effectiveness of circular economy implementation in selected European countries.

Keywords: Circular economy, sustainability, European countries
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Ozet

Alzheimer hastaliginin erken evrede dogru bicimde Ongdriilmesi, ndrodejeneratif siirecin
yavaslatilmasi ve klinik miidahalelerin zamaninda planlanabilmesi agisindan biiyiik 6nem
tasimaktadir. Bu ¢alismada, klinik siniflandirmay1 (normal biligsel durum/bozulmus bilissel
durum) temsil eden ikili bir bagimli degisken ile demografik 6zellikler, klinik gostergeler ve
biyobelirteglerden olusan ¢ok boyutlu bir veri seti kullanilarak, Alzheimer hastaliginin erken
doneminin makine 6grenmesi ile agiklanabilir bigimde tahmin edilmesi amag¢lanmistir.

Veri seti 70:30 oraninda egitim—test seklinde ayrilmis; sayisal degiskenler egitim verisine gore
Z-skor standardizasyonu ile dlgeklendirilmis ve ayni donilisiim test verisine uygulanmistir.
Egitim setinde LASSO regresyonu ile degisken secimi gerceklestirilmis; secilen degiskenlerle
cezali lojistik regresyon, destek vektor makineleri (SVM), XGBoost, random forest ve Naive
Bayes algoritmalar1 egitilmistir. Smif dengesizligini azaltmak i¢in smif agirliklandirma
stratejisi uygulanmis; tiim modeller 5 kathh ve 10 tekrarli ¢apraz gecerlik yapisi altinda
degerlendirilmistir. Siniflandirma performanst ROC egrisi altinda kalan alan (ROC-AUC),
Precision—Recall egrisi altinda kalan alan (PR-AUC), duyarlilik, 6zgiilliik, dogruluk, F1 skoru,
Matthews korelasyon katsayist (MCC) ve Brier skoru gibi ¢ok boyutlu olgiitlerle
degerlendirilmistir.

Analiz sonuglari, genel performans agisindan SVM modelinin en yiiksek dogrulukta
siniflandirma sagladigini géstermistir. Bu model i¢in ROC-AUC = 0,958, PR-AUC = 0,892,
dogruluk = 0,871 ve MCC = 0,664 degerlerine ulasilmistir. En iy1 model {izerinde uygulanan
SHAP analizi, siniflandirmaya en fazla katki saglayan belirleyici degiskenlerin etkisini yon ve
biiyiikliik agisindan ayrintili bicimde ortaya koymustur. Elde edilen bulgular, aciklanabilir
makine Ogrenmesi yaklasimlarinin Alzheimer hastaliginin erken evre siniflandirilmasinda
klinik ag¢idan anlamli ve gii¢lii bir potansiyele sahip oldugunu gostermektedir.

Anahtar Kelimeler: Alzheimer, LASSO, Aciklanabilir Makine Ogrenmesi, Destek Vektor
Makineleri, SHAP
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Abstract

Accurate prediction of Alzheimer’s disease (AD) in its early stages is crucial for slowing the
progression of neurodegeneration and enabling timely clinical interventions. This study aims to
develop an interpretable machine learning model to predict early-stage AD using a
multidimensional dataset that includes demographic characteristics, clinical indicators, and
biomarker measurements, along with a binary dependent variable representing clinical
classification (normal cognitive status/impaired cognitive status).

The dataset was split into training and test sets at a 70:30 ratio. Numerical variables were
standardized using Z-score normalization based on the training set, and the same transformation
was applied to the test set. Feature selection was performed using LASSO regression, and the
selected variables were used to train penalized logistic regression, support vector machines
(SVM), XGBoost, random forest, and Naive Bayes algorithms. To address class imbalance, a
class-weighting strategy was implemented, and all models were evaluated using a 5-fold and
10-repeat cross-validation scheme. Classification performance was assessed using multiple
metrics, including area under the ROC curve (ROC-AUC), area under the Precision—Recall
curve (PR-AUC), sensitivity, specificity, accuracy, F1 score, Matthews correlation coefficient
(MCC), and Brier score.

The results indicated that the SVM model achieved the highest overall classification
performance. Specifically, the model reached a ROC-AUC of 0.958, a PR-AUC of 0.892, an
accuracy of 0.871, and an MCC of 0.664. SHAP analysis applied to the best-performing model
revealed the direction and magnitude of key predictors contributing to the classification
outcome. These findings demonstrate that interpretable machine learning approaches hold
strong potential for clinically meaningful prediction of early-stage Alzheimer’s disease.

Keywords: Alzheimer’s Disease, LASSO, Interpretable Machine Learning, Support Vector
Machines, SHAP

119


mailto:fuldencantas@mu.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

KURESEL EKONOMIK POLITIKA BELIRSIZLIGININ ALTIN
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Ozet

Altin, iktisadi dalgalanmalarin gergeklestigi ve belirsizliginin arttig1 donemlerde yatirimcilarin
yoneldigi giivenli liman varliklarindan biridir. Bu nedenle kiiresel 6lgekte artan belirsizlik
diizeylerinin altin fiyatlarini nasil etkilediginin ortaya konulmasi hem yatirimci davranisini
anlamak hem de piyasa dinamiklerini degerlendirmek agisindan onem tagimaktadir. Bu
calismada kiiresel ekonomik politika belirsizliginin altin fiyatlar1 iizerindeki etkilerinin
incelenmesi amaglanmistir. 2010:01-2025:09 donemini kapsayan aylik verilerin kullanildig1
calismada olas1 yapisal kirilmalari yumusak gecisli bir bicimde modelde dikkate alabilen
Fourier ARDL yontemi kullanilmigtir. Kiiresel Ekonomik Politika Belirsizlik Endeksinin ve
Altin fiyatlariin duraganlik 6zellikleri incelendikten sonra Fourier ARDL yaklagimi ile
degiskenler arasindaki uzun donemli iliskinin varligi arastirilmistir. Elde edilen bulgular
kiiresel ekonomik politika belirsizligi ile altin fiyatlar1 arasinda esbiitiinlesme iliskisinin
bulundugunu gostermektedir. Ayrica tahmin edilen uzun déonem katsayisi, kiiresel ekonomik
politika belirsizliginin altin fiyatlarin1 pozitif yonde etkiledigini gostermektedir. Fourier
terimlerinin modele dahil edilmesi, analiz donemindeki olast yapisal kirilmalarin etkili bir
sekilde modele yansitilmasina olanak saglamistir. Genel olarak ¢alismadan elde edilen bulgular
kapsaminda, kiiresel politika belirsizligi arttiginda altin fiyatlarinin uzun dénemde yiikselme
egilimi gosterdigi belirlenmistir.

Anahtar Kelimeler: Fourier ARDL, Altin Fiyatlari, Kiiresel Ekonomik Politika Belirsizlik
Endeksi
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Abstract

Gold is a safe-haven asset that investors tend to favour during periods of economic uncertainty
and fluctuation. Therefore, it is important to understand how rising levels of global uncertainty
affect gold prices in order to interpret investor behaviour and evaluate market dynamics. This
study examines the impact of global economic policy uncertainty on gold prices. Monthly data
covering the period from January 2010 to September 2025 were analysed using the Fourier
ARDL method, which can flexibly capture potential structural breaks through smooth
transitions. Having investigated the stationarity properties of the Global Economic Policy
Uncertainty Index and gold prices, the long-run relationship between the variables was analysed
using the Fourier ARDL approach. The findings indicate the presence of a cointegration
relationship between global economic policy uncertainty and gold prices. Furthermore, the
estimated long-run coefficient reveals that global economic policy uncertainty positively
impacts gold prices. Incorporating Fourier terms into the model enabled the effects of potential
structural changes during the analysis period to be captured more effectively. Overall, the
empirical findings suggest that, in the long run, gold prices tend to rise as global economic
policy uncertainty increases.

Keywords: Fourier ARDL, Gold prices, Global Economic Policy Uncertainty Index
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Ozet

Kurumsal yonetigim, iilkelerin iklim degisikligine uyum saglama kapasitesini belirleyen temel
faktorlerden biridir. Gili¢lii yonetisim yapilari, dogal afetler ve ¢evresel krizlere kars
dayaniklilig artirarak iklim kirilganligini azaltmaktadir. Bu ¢alisma, G20 iilkelerinde (2010—
2023) yonetisim kalitesi gostergelerinin ND-GAIN Climate Vulnerability Index tizerindeki
etkisini nicel yontemlerle analiz etmektedir. Aragtirmada Worldwide Governance Indicators
(WGI) alt boyutlar1 - yolsuzlugun kontrolii, politik istikrar, hiikiimet etkinligi, hukukun
istlinliigli ve diizenleyici kalite -bagimsiz degiskenler olarak ele alinmistir. CRITIC yontemi,
gostergeler arasindaki korelasyon ve varyans iliskilerini dikkate alarak degisken agirliklarini
nesnel bigimde belirlemistir. Ardindan, Support Vector Regression (SVR) modeli kullanilarak
yoOnetisim gostergelerinin iklim kirilganhig1 iizerindeki etkisi tahmin edilmistir. Modelin
dogrulugu R?, RMSE ve MAPE istatistikleriyle test edilmistir. Bulgularin, “hukukun
ustiinligi” ve “hiikiimet etkinligi” degiskenlerinin iklim kirilganligim azaltmada en yiiksek
etkene sahip oldugunu goéstermesi beklenmektedir. Calisma, yonetisim yapilarinin ¢evresel
uyum politikalarindaki roliinii veri temelli bicimde ortaya koyarak stirdiiriilebilir kalkinma
literatiiriine 6zgiin bir katki saglamaktadir.

Anahtar Kelimeler: Yonetisim, Iklim Kirilganligi, CRITIC, SVR, G20
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Abstract

Governance structures are fundamental to a nation’s capacity to adapt to climate change. Strong
institutions enhance resilience to environmental shocks and reduce climate vulnerability. This
study investigates the influence of Worldwide Governance Indicators (WGI) on the NDGAIN
Climate Vulnerability Index across G20 countries (2010-2023)using objective, quantitative
methods. The CRITIC method objectively determines indicator weights by analyzing
correlations and variances among governance dimensions, while the Support Vector Regression
(SVR) model estimates the predictive relationship between governance quality and climate
vulnerability. Model accuracy is assessed via R?, RMSE, and MAPE metrics. Findings are
expected to show that “rule of law” and “government effectiveness” have the greatest impact
on reducing vulnerability. This research provides empirical evidence on how governance
structures contribute to climate resilience, offering a machine learning—based framework for
environmental policy design.

Keywords: Governance, Climate Vulnerability, CRITIC, SVR, G20
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Ozet

Gilinlimiizde, sok modelleri, farkl1 disiplinlerde yayin olarak kullanilan, beklenmedik olaylarin
sistemin performansini nasil etkiledigini anlamak ve sistemin ¢okme riskini degerlendirmek
icin kullanilan gii¢lii teorik araclardir. Sok modeller, rassal zamanlarda rassal biiytikliikle temsil
edilen soklara maruz kalan sistemlerdir. Soklarin modellenmesi i¢in kullanilabilecek temel
kriterler, birbirini takip eden soklar arasinda gegen siire, soklarin neden oldugu hasar ve
sistemin arizalanma bi¢imi olmaktadir. Sok modeller; asir1 sok modeli, kiimiilatif sok modeli,
ardisik sok modeli, 6-sok modeli ve karma sok modeli olmak {lizere bes tiirde
adlandirilmaktadir. Sok modeller i¢in genel bir tanimi, {(Xy, Yy), k = 0} gibi negatif olmayan,
bir birinden bagimsiz ve 6zdes iki boyutlu rassal degiskenden olusur. Burada, X, k’inci sokun
biiytikliigiinii temsil etmektedir, Y, ise k ile (k — 1) gibi iki ardisik sok arasinda gegen siireyi
temsil etmektedir ve X, = Y, = 0 olarak tanimlidir. Bu degiskenleri kullanarak, n > 1 olmak
lizere, n’inci soktan sonra gegen sire T(t) = Y-, Y, ve bu siirede birikmis soklarin
olusturdugu yiik S(t) = Y.;=; Xx bi¢giminde tanimlanir.

Elektrikli araglarin artan kullanimiyla birlikte sarj istasyonlar1, 6zellikle biiyiik sehirlerde
kapasite sinirlarina yaklagmaktadir. Literatiirde, sarj altyapilarmin kapasite planlamasina
yonelik caligsmalar, genellikle ortalama talep diizeyleri ve basit kuyruk modelleri {izerinden
yapilmistir. Ancak gercek uygulamalarda karsilasilan ani soklarin ve uzun vadeli hasar
birikimlerinin birlikte ele alinmasi, daha gergekei ve etkin planlama stratejileri i¢in dnem
tagimaktadir. Bu baglamda, elektrikli ara¢ sarj altyapilarinin farkli tiirdeki soklar1 bir arada
analiz eden karma sok modelleriyle incelenmesi, literatiirdeki boslugu dolduracak ve
sistemlerin giivenilirlik analizleri i¢in yenilik¢i bir yaklasim sunacaktir.

Bu calismada onerilen karma sok modeli, sarj istasyonlarinda meydana gelen ani yiiksek talep
olaylarin1 (asir1 soklar), siirekli ytliksek talep oranlarindan kaynakli uzun vadeli cihaz aginmasini
(kiimiilatif soklar) ve kisa zaman dilimlerinde yogunlasan talep durumlarini (3-soklar) birlikte
incelemeyi hedeflemektedir. Boylelikle, elektrikli arag sarj altyapilari i¢in kapsamli ve gercekei
bir kapasite yonetim modeli ortaya koyulacaktir.

Anahtar Kelimeler: Sok Modeller, Sistem Giivenilirligi, Sarj Istasyonlar1
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A SURVEY OF SHOCK MODELS

Seval SAHIN ELHATISARI'/ Prof. Dr. Gokhan GOKDERE 2
'Firat University, system reliability, sevalsahin89@gmail.com, 0000-0003-3467-4137

2Firat University, system reliability, ggokdere@firat.edu.tr, 0000-0001-7004-7670

Abstract

Nowadays, shock models are powerful theoretical tools widely used across various disciplines
to understand how unexpected events affect system performance and to assess system failure
risk. Shock models represent systems exposed to shocks that occur at random times with
random magnitudes. Key criteria in modeling include the time interval between successive
shocks, the damage caused by shocks, and the failure mechanism of the system. Shock models
are classified into five types: extreme shock-model, cumulative shock-model, successive shock-
model, o-shock-model, and mixed shock-model. A general formulation consists of non-
negative, independent and identically distributed bivariate random variables {(X, Yx), k = 0}.
Here, X}, represents the magnitude of the k-th shock, and Y, represents the time between the
(k — 1)th and the k-th shocks, with X, =Y, =0 by definition. Using these variables, forn >
1, the elapsed time after the n-th shock is given by T'(t) = Y.3-; Y, and the total load generated
by the accumulated shocks in this period is S(t) = Yp-; X

With the increasing use of electric vehicles, charging stations, especially in large cities, are
approaching capacity limits. In the literature, capacity planning for charging infrastructure has
mostly been based on average demand levels and simple queuing models. However, jointly
addressing sudden shocks and long-term damage accumulation is crucial for more realistic and
effective planning strategies. In this context, analyzing EV charging infrastructure using mixed
shock models that capture different shock types will fill a gap in the literature and offer an
innovative approach to system reliability analysis.

The mixed shock model proposed in this study aims to jointly examine sudden high-demand
(extreme shocks), long-term device wear due to high demand (cumulative shocks), and short-
term clustered demand (6-shocks) occurring at charging stations. In doing so, a comprehensive
and realistic capacity management model will be established for electric vehicle charging
infrastructures.

Keywords: Shock Models, System Reliability, Charging Stations
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Ozet

Cok kollu Gaussian tasarimlarinda ¢oklu karsilastirma diizeltmeleri kritik 6neme sahiptir;
ancak aile bazinda hata oram1 (FWER) ve yanlis kesif oraninin (FDR) ger¢ek¢i deneysel
kosullar altinda birlikte nasil davrandigina iliskin ampirik kanitlar sinirhidir. Bu ¢alismanin
amaci, genig bir deneysel senaryo yelpazesinde sekiz FWER ve FDR kontrol yonteminin
performansini degerlendirerek Gaussian ¢ok kollu tasarimlarda uygun ¢oklu test yontemlerinin
secimine yonelik veri temelli bir rehber sunmaktir. Bu kapsamda, ikili post-hoc karsilagtirmalar
iceren tek yOnlii Gaussian modellere dayali biiylik 6lgekli bir Monte Carlo simiilasyonu
gerceklestirilmistir. Incelenen ydntemler Bonferroni, Holm, Hochberg, Benjamini—Hochberg
(BH), Benjamini—Yekutieli (BY), Benjamini—Krieger—Yekutieli (BKY), agirlikli BH (wBH)
ve AdaptBH’dir. Performans degerlendirmesinde istatistiksel gii¢, FDR, FWER, pozitif 6ngdrii
degeri (PPV) ve yanlis negatif oran1 (FNR) kullanilmis; simiilasyonlar grup sayis1 (K = 3-10),
orneklem biiyiikligi (disiik, orta, yiiksek), standartlastirilmis etki biiyiikligi (d = 0.0-0.8),
grup biiylikliigii dengesizligi (esit, hafif, ciddi dengesiz) ve varyans yapisi (homoskedastik—
heteroskedastik) gibi faktorlerin yer aldigi faktoriyel bir tasarim lizerinde yiirtitiilmustiir.
Anlamlilik diizeyi o= 0.050 olarak belirlenmistir. Senaryolar genelinde gii¢c degerleri miitevazi
seviyelerde kalmis (0.073—-0.256), buna karsilik tiim yontemler giliclii FDR kontrolii saglamistir
(0.011-0.032). FWER degerleri 0.015 (BY) ile 0.054 (BKY) arasinda degismistir. FDR temelli
yontemler (BKY, BH, wBH) en yiiksek gii¢ degerlerine ulasmis ancak hafif FWER artis1
gostermistir. BY ve AdaptBH en muhafazakar yontemlerdir. Etki biiyiikligii ve orneklem
biiytikliigii giiciin baglica belirleyicileri olurken, artan grup sayist duyarliligi azaltmis fakat
FDR {izerinde anlamli bir etki gdstermemistir. Dengesiz ve heteroskedastik tasarimlar gligte
orta diizeyde kayba yol agmis ancak 6zellikle Holm, Hochberg ve Bonferroni i¢in FDR veya
FWER’i belirgin sekilde artirmamistir. Genel olarak higbir yontem tiim kosullarda {iistiin
degildir. Kesif sayisim1 artirmak onceliklendiginde FDR temelli yontemler, zorlu kosullarda
daha giiclii hata kontrolii gerektiginde ise klasik FWER yontemleri tercih edilmelidir. Bu
bulgular ¢ok kollu karsilastirmalarin kullanildigi deneysel ve klinik arastirmalarda yontem
secimi i¢in pratik bir rehber sunmaktadir.

Anahtar Kelimeler: Coklu Karsilastirmalar, Yanlis Kesif Orani, Aile Bazinda Hata Oran,
Monte Carlo Simiilasyonu, Gaussian Cok Kollu Tasarimlar
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Abstract

Multiple comparison adjustments are essential in multi-arm Gaussian designs, yet empirical
evidence on the joint behavior of the family-wise error rate (FWER) and false discovery rate
(FDR) under realistic conditions remains limited. This study aims to provide data-driven
guidance for selecting appropriate multiple-testing procedures in Gaussian multi-arm settings
by evaluating the operating characteristics of eight FWER- and FDR-controlling methods
across a broad set of experimental scenarios. We conducted a large-scale Monte Carlo
simulation based on one-way Gaussian models with pairwise post-hoc testing. The evaluated
procedures included Bonferroni, Holm, Hochberg, Benjamini-Hochberg (BH), Benjamini—
Yekutieli (BY), Benjamini—Krieger—Yekutieli (BKY), weighted BH (wBH), and AdaptBH.
Performance metrics comprised statistical power, FDR, FWER, positive predictive value
(PPV), and false negative rate (FNR). Simulations were performed across a factorial grid
varying the number of groups (K = 3-10), sample size (low, medium, high), standardized effect
size (d = 0-0.8), group-size imbalance (equal, mild, strong), and variance structure
(homoskedastic vs. heteroskedastic). The significance threshold was a = 0.050. Across
scenarios, power remained modest (0.073—0.256), whereas all methods maintained strong FDR
control (0.011-0.032). FWER values ranged from 0.015 (BY) to 0.054 (BKY). Among FDR-
based procedures, BKY, BH, and wBH provided the highest power, with slight increases in
FWER. BY and AdaptBH were the most conservative overall. Effect size and sample size were
the primary determinants of power; increasing K reduced sensitivity but had minimal influence
on FDR. Imbalanced and heteroskedastic designs led to moderate power reductions without
notable inflation of FDR or FWER, particularly for Holm, Hochberg, and Bonferroni. Overall,
no single method outperformed others universally. FDR-based procedures are advantageous
when maximizing discovery is prioritized, whereas classical FWER-based corrections offer
robust Type I error control under more challenging conditions. These results provide practical
guidance for method selection in experimental and clinical research involving multi-arm
comparisons.

Keywords: Multiple comparisons, False discovery rate, Family-wise error rate, Monte Carlo
simulation, Gaussian multi-arm designs

127


mailto:hakan.ozturk@adu.edu.tr

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

YOGUN BAKIM MORTALITESININ ONGORULMESINDE
ACIKLANABILIR MAKINE OGRENMESI MODELLERI

Dr. Ogr. Uyesi Muslu Kazim KOREZ!/ Dr. Ogr. Uyesi Yesim Serife BAYRAKTARY/
Prof. Dr. Jale Bengi CELIK?

ISelcuk Universitesi, Tip Fakiiltesi, Biyoistatistik Anabilim Dali, mkkorez@gmail.com,
https://orcid.org/0000-0001-9524-6115

2Selcuk Universitesi, Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dah, Yogun Bakim Birimi,
bayraktaryesim83@gmail.com, https://orcid.org/0000-0001-5156-7064

3Selcuk Universitesi, Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dah, Yogun Bakim Birimi,
jalecelik@hotmail.com, https://orcid.org/0000-0003-2167-9967

Ozet

Yogun bakim iinitesinde (YBU) mortalite riskinin eren donemde belirlenmesi klinik karar
stirecleri acisidnan kritik dneme sahiptir. APACHE 11, SPAS, SOFA gibi geleneksel skorlama
sistemleri Onemli prognostik bilgiler sunsa da karmasik hasta profillerini yeterince
yansitamamaktadir. Makine 6grenmesi (ML) modelleri bu boslugu doldurma potansiyeli
tasimakla birlikte, yorumlanabilirliklerinin sinirlt olmasi klinik uygulamaya entegrasyonlarini
zorlagtirmaktadir. Bu calismanin amaci, farkli ML algoritmalarinin YBU mortalitesini
ongormedeki performanslarini karsilastirmak ve SHAP (SHapley Additive exPlanations)
tabanli agiklanabilirlik yontemlerini kullanarak baslica prediktorlerin katkisini incelemektir. Bu
retrospektif ve tek merkezli ¢alismaya Ocak 2020-Haziran 2025 déneminde YBU’de yatan ve
ilk 24 saati yasayan 825 eriskin hasta dahil edildi. Yas, APACHE II skoru, CRP, iire, kreatin,
AST, ALT, FT3, FT4, TSH, tan1 tipi ve yogun bakimda kalis siiresi gibi degiskenler modellerde
tahmin edici degiskenler olarak kullanildi. Lojistik Regresyon, Elastic Net, Random Forest
(RF), Destek Vektor Makineleri, XGBoost ve LightGBM olmak tlizere 6 ML algortimasi egitildi
ve siniflama performanslari ¢esitli degerlendirme metrikleri ile karsilastirildi. Yorumlanabilir
bir model olusturmak i¢in XGBoost tabanlit SHAP analizi gergeklestirildi. Bu analiz yardimiyla
en onemli degiskenler ve bu degiskenlere bagli olarak farkli hasta senaryolar1 altinda modeller
yorumlandi. EN yiiksek AUROC degerine 0.832 ile RF ulasirken, LightGBM (0.830) ve
XGBoost (0.828) onu olduk¢a yakindan takip etti. Dogruluk oranlar1 72.69% ile 74.69%
araliginda olup en yiiksek dogruluk XGBoost ile elde edildi. RF en yiiksek duyarliligi, XGBoost
ise en yliksek o6zgilligli sagladi. Tiim modellerin tahmin-gézlem uyumlarinin olduk¢a iyi
oldugunu kalibrasyon egrileri ve Brier skorlar gosterdi. SHAP analizi iire, CRP, yas APACHE
IT skoru, kreatin, AST ve tiroid fonksiyon testlerinin mortalite riskine en fazla katkida
bulundugunu ortaya koydu. Yorumlanabilir ML modelleri YBU mortalitesini yiiksek
dogrulukla tahmin edebilmektedir. RF, LightGBM ve XGBoost en iyi performansi gostermistir.
SHAP temelli agiklanabilirlik bulgulari, inflamasyon, bobrek ve karaciger fonksiyon bozuklugu
ile endokrin parametrelerin mortalite tahmini iizerindeki belirleyici roliinii vurgulamaktadir.

Anahtar Kelimeler: Makine 6grenmesi, Yogun bakim mortalitesi, Siiflama
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Abstract

Early identification of mortality risk in intensive care units (ICUs) is critical for optimizing
clinical decision-making. Although traditional scoring systems such as APACHE II, SAPS, and
SOFA provide important prognostic information, they may fail to fully represent the complexity
of critically ill patients. Machine learning (ML) models have the potential to address this gap;
however, their limited interpretability remains a challenge for clinical integration. This study
aimed to compare the performance of different ML algorithms in predicting ICU mortality and
to examine the contribution of key predictors using SHAP (SHapley Additive exPlanations)—
based explainability methods. This retrospective, single-center study included 825 adult ICU
patients admitted between January 2020 and June 2025 who survived the first 24 hours. Age,
APACHE II score, CRP, urea, creatinine, AST, ALT, FT3, FT4, TSH, diagnosis type, and ICU
length of stay were used as predictive variables. Six ML algorithms—Logistic Regression,
Elastic Net, Random Forest (RF), Support Vector Machines, XGBoost, and Light GBM—were
trained and their classification performances compared using multiple evaluation metrics. To
construct an interpretable model, XGBoost-based SHAP analysis was performed, enabling
assessment of the most influential variables and interpretation of patient-specific prediction
scenarios. RF achieved the highest AUROC (0.832), followed closely by LightGBM (0.830)
and XGBoost (0.828). Accuracy values ranged between 72.69% and 74.69%, with the highest
accuracy obtained from XGBoost. RF yielded the highest sensitivity, while XGBoost
demonstrated the highest specificity. Calibration curves and Brier scores indicated good
agreement between predicted and observed outcomes across all models. SHAP analysis
revealed that urea, CRP, age, APACHE II score, creatinine, AST, and thyroid function tests
contributed most significantly to mortality prediction. Explainable ML models can accurately
predict ICU mortality. RF, LightGBM, and XGBoost demonstrated the strongest performances.
SHAP-based explainability results highlight the key roles of inflammation, renal and hepatic
dysfunction, and endocrine parameters in determining mortality risk.

Keywords: Machine learning, ICU mortality, Classification
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Abstract

This study examines how various forms of social context shape group decision-making among
Generation Z in Turkey, focusing on three core psychological constructs: risk-taking,
conformity, and justice sensitivity. The research aims to explore how interpersonal relations,
group-level dynamics, social norms, and broader cultural influences affect decision processes
within social environments. Generation Z, often characterized by heightened attention to
fairness and strong responsiveness to group influence, represents a meaningful cohort for
investigating these mechanisms.

Data collection has been completed, and the study is currently in the data analysis stage.
Planned analyses will assess how different dimensions of social context predict variations in
risk behavior, conformity tendencies, and justice sensitivity. Additionally, the study seeks to
examine whether fairness-related norms and perceived group expectations serve as moderators
that shape individual choices during collective decision-making tasks.

As an ongoing project, this research aims to contribute to a deeper understanding of how social
context influences decision patterns among emerging generations. The findings are expected to
offer valuable insight for future work on social preferences, fairness perceptions, and group
influence within culturally specific contexts.

Keywords: Game Theory, Social Preferences, Risk Preferences, Gen Z, Experimental
Decision-Making
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Ozet

Bagimsiz denetim siireci, dijitallesme ve biiyiik veri analitiginin yiikselisiyle birlikte kokli bir
doniistim gecirmektedir. Bu calismanin temel amaci, yapay zeka (YZ) ve makine dgrenmesi
teknolojilerinin bagimsiz denetim siireclerine entegrasyonunu incelemek ve bu teknolojilerin
kullanim diizeylerini Amerika Birlesik Devletleri (ABD) ve Tiirkiye 6rneklemleri {izerinden
karsilastirmali olarak analiz etmektir. Aragtirmanin yontemi, kiiresel denetim piyasasina yon
veren "Biylik Dortlii" (Big Four - Deloitte, KPMG, PwC, EY) denetim firmalarinin 2023-2025
yillar1 arasinda yayimladigi sektdrel raporlarin, makalelerin ve vaka analizlerinin
incelenmesine dayanmaktadir.

Calismada, ABD merkezIli uygulamalarda iiretken yapay zeka (Generative Al) ve prediktif
analitigin risk degerlendirmesi ve hile denetiminde daha yaygin ve ileri seviyede kullanildigz;
Tiirkiye’de ise siirecin daha ¢ok farkindalik, dijital adaptasyon ve veri standardizasyonu
asamasinda oldugu bulgularina odaklanilmaktadir. Ayrica YZ kullaniminin denetim kalitesini
artirma, zaman maliyetlerini diislirme ve hata oranlarin1 minimize etme potansiyeli ile veri
giivenligi ve etik dlizenlemeler gibi zorluklar her iki tilke perspektifinden tartigiimaktadir.
Sonug olarak, Tiirkiye'deki denetim firmalarinin kiiresel standartlar1 yakalayabilmesi i¢in
teknolojik altyapr yatirimlarinin ve yasal diizenlemelerin hizlandirilmasi gerektigi ortaya
konulmaktadir.

Anahtar Kelimeler: Bagimsiz Denetim, Yapay Zeka, Biiyiik Dortli, ABD-Tiirkiye
Karsilagtirmasi, Dijital Doniistim.
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Abstract

The independent auditing process is undergoing a radical transformation with the rise of
digitalization and big data analytics. The main aim of this study is to investigate the integration
of artificial intelligence (AI) and machine learning technologies into independent auditing
processes and to strictly analyze the usage levels of these technologies through samples from
the United States (USA) and Turkey. The methodology of the research is based on the
examination of sectoral reports, articles, and case studies published between 2023 and 2025 by
the "Big Four" audit firms (Deloitte, KPMG, PwC, EY) that steer the global audit market.

The study focuses on the findings that generative Al and predictive analytics are used more
widely and at an advanced level in risk assessment and fraud detection in USA-based
applications, whereas in Turkey, the process is mostly at the stage of awareness, digital
adaptation, and data standardization. Additionally, the potential of Al usage to increase audit
quality, reduce time costs, and minimize error rates, as well as challenges such as data security
and ethical regulations, are discussed from the perspectives of both countries. Consequently, it
is revealed that technological infrastructure investments and legal regulations must be
accelerated for audit firms in Turkey to catch up with global standards.

Keywords: Independent Audit, Artificial Intelligence, Big Four, USA-Turkey Comparison,
Digital Transformation.
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Ozet

Enerji ve tagimacilik, siirdiiriilebilir kalkinma hedefleri dogrultusunda kritik 6neme sahip iki
temel sektordiir. Bu alanlardaki karar siirecleri, genellikle ekonomik, ¢evresel, teknik ve sosyal
boyutlari bir arada degerlendirmeyi gerektirir. Bu nedenle, Cok Kriterli Karar Verme (MCDM)
yontemleri, enerji ve tasimacilik alanlarinda rasyonel, dengeli ve bilimsel kararlar alinmasin
saglayan giiclii araclar olarak 6ne ¢ikmaktadir. Yapilan analizde, son yillarda bu alanda yapilan
yaynlarin dikkat ¢ekici bir artis gosterdigi goriilmektedir. Ozellikle 2021-2025 yillar1 arasinda
yayinlarin biiyiik cogunlugu gergeklestirilmis ve bu durum, MCDM yontemlerine olan ilginin
giderek arttigini ortaya koymustur. Yayinlarin en fazla yer aldig1 kategoriler arasinda "Energy
Fuels", "Environmental Sciences", "Green Sustainable Science Technology" ve
"Transportation" basliklar: bulunmaktadir. Bu dagilim, MCDM'nin enerji verimliligi, ¢evresel
etkilerin azaltilmasi, siirdiiriilebilir ulagim sistemleri ve teknoloji yonetimi gibi alanlarda genis
bir uygulama alanina sahip oldugunu gostermektedir. Yayinlarin biiyiik kism1 SCI-Expanded
kapsaminda indekslenmis olup, bu da bilimsel niteligin ve uluslararas1 goriiniirliigiin yiliksek
oldugunu ortaya koymaktadir. Ulke analizinde ise Tiirkiye 25 yayinla ilk sirada yer almakta, bu
da Tiirkiye'nin alana yaptig1 akademik katkinin gii¢lii oldugunu gostermektedir. Sonug olarak,
bu yayinlar enerji ve tasimacilik literatiiriine yontemsel ¢esitlilik, karar destek mekanizmalar1
ve siirdiirtilebilir uygulamalar agisindan 6énemli katkilar sunmaktadir.

Anahtar Kelimeler: Enerji, Tasimacilik, CKKV
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Abstract

Energy and transportation are two fundamental sectors of critical importance in line with
sustainable development goals. Decision-making processes in these areas typically require the
simultaneous evaluation of economic, environmental, technical, and social dimensions.
Therefore, Multi-Criteria Decision Making (MCDM) methods stand out as powerful tools that
enable rational, balanced, and scientific decisions to be made in the fields of energy and
transportation. The analysis reveals a notable increase in publications in this field over the past
few years. In particular, the majority of publications were produced between 2021 and 2025,
indicating a growing interest in MCDM methods. The categories with the highest number of
publications include “Energy Fuels,” “Environmental Sciences,” “Green Sustainable Science
Technology,” and “Transportation”. This distribution shows that MCDM has a wide range of
applications in areas such as energy efficiency, reduction of environmental impacts, sustainable
transportation systems, and technology management. Most of the publications are indexed in
SCI-Expanded, which demonstrates their high scientific quality and international visibility. In
the country analysis, Turkey ranks first with 25 publications, indicating the strength of Turkey's
academic contributions to the field. In conclusion, these publications offer important
contributions to the energy and transportation literature in terms of methodological diversity,
decision support mechanisms, and sustainable applications.

Keywords: Energy, Transportation, MCDM
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Abstract

This study addresses the critical challenge of missing data in African macroeconomic analysis,
specifically focusing on panel data from 13 countries in the Communauté Financiere Africaine
(CFA) economic and monetary community. The research aims to explore the use of advanced
machine learning-based data imputation techniques to enhance the reliability of economic
analyses, which traditional methods often fail to achieve.

A panel data from 13 CFA countries was collected from 1980-2023 with 2.5% of the data
missing, and the methodology employed a sophisticated integrated supervised and unsupervised
learning approach, to handle the missingness in the dataset. First, the k-means clustering
technique was applied to group the data into optimal homogenous clusters, determined using
the elbow method. Subsequently, the k-Nearest Neighbor (kNN) algorithm, a supervised
learning method, was used to accurately impute the missing values within each cluster. The
performance of this imputation was validated by low Root Mean Square Error (RMSE) and
Mean Absolute Error (MAE) scores. Econometric analysis was then conducted using the
Feasible Generalized Least Square (FGLS) Methodology, which is robust to the detected cross-
sectional dependence, heteroskedasticity, and autocorrelation in the panel data.

The main findings demonstrate a positive and statistically significant relationship between
financial development, trade openness, and economic growth. Crucially, the analysis of the
interaction term between financial development and trade openness revealed a negative
coefficient. This suggests that insufficient financial development acts as a moderator,
diminishing the positive impact of trade openness on economic development in the CFA region.
In conclusion, the study successfully illustrates the value of machine learning in producing more
reliable economic insights and highlights the necessity of strengthening financial systems to
fully capitalize on the benefits of trade liberalization in Africa.

Keywords: Machine learning; Data imputation; Financial development; African Development
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Ozet

Bu ¢alisma, Afrika makroekonomik analizlerindeki kritik bir sorun olan eksik veri zorlugunu
ele almaktadir. Ozellikle, Communauté Financiére Africaine (CFA) ekonomik ve parasal
topluluguna ait 13 iilkenin panel verilerine odaklanilmigtir. Arastirma, geleneksel yontemlerin
siklikla yetersiz kaldigi ekonomik analizlerin giivenilirligini artirmak ic¢in gelismis makine
ogrenimi tabanli veri atif (imputation) tekniklerinin kullanimin1 aragtirmay1 amaglamaktadir.

CFA iilkelerinden 1980-2023 donemini kapsayan panel veri seti, %2,5 oraninda eksik veri
icermekte olup , eksiklikleri gidermek igin sofistike bir entegre denetimli ve denetimsiz
ogrenme yaklasimi kullanilmistir. ilk olarak, optimal homojen kiimeleri belirlemek amaciyla
dirsek yontemi (elbow method) ile tespit edilen kiime sayisina gore, verilerde k-ortalama (k-
means) kiimeleme teknigi uygulanmistir. Ardindan, denetimli bir 6grenme algoritmasi olan k-
En Yakin Komsu (kNN) teknigi, her bir kiime i¢indeki eksik degerleri dogru bir sekilde
atfetmek icin kullanilmigtir. Bu atif isleminin performansi, diisiik Kok Ortalama Kare Hata
(RMSE) ve Ortalama Mutlak Hata (MAE) puanlar ile dogrulanmistir. Daha sonra, panel
verilerde tespit edilen yatay kesit bagimliligi, degisen varyans ve otokorelasyon sorunlarina
kars1 saglam (robust) olan Miimkiin Genellestirilmis En Kii¢lik Kareler (FGLS) Metodolojisi
kullanilarak ekonometrik analiz gergeklestirilmistir.

Temel bulgular, finansal gelisme, ticari aciklik ve ekonomik biiylime arasinda pozitif ve
istatistiksel olarak anlamli bir iliski oldugunu gostermektedir. Daha da Onemlisi, finansal
gelisme ve ticari acgiklik arasindaki etkilesim terimi analizinde negatif bir katsayi tespit
edilmistir. Bu durum, yetersiz finansal gelismenin bir diizenleyici (moderator) olarak islev
gorerek, ticari acikligin ekonomik gelisme {zerindeki pozitif etkisini azalttigim
diisiindiirmektedir. Sonug olarak, bu ¢alisma, makine 6greniminin daha gilivenilir ekonomik
icgoriiler tiretmedeki degerini basariyla ortaya koymakta ve Afrika'da ticari liberallesmenin
faydalarindan tam olarak yararlanmak i¢in finansal sistemlerin giliglendirilmesinin gerekliligini
vurgulamaktadir.

Anahtar Kelimeler: Makine Ogrenimi; Veri Atfi; Finansal Gelisme; Afrika Gelisimi
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Abstract

The built environment accounts for a major portion of global carbon dioxide emissions,
highlighting the pressing need for developing energy-efficient and responsive ventilation
systems. Traditional windcatcher structures used in arid environments have been providing
natural ventilation and cool air for centuries; their effectiveness, however, is limited by their
static and non-moddable characteristics. This study proposes an Al-based adaptive windcatcher
system that integrates Deep Reinforcement Learning (DRL) principles with conventional
designs to enhance indoor comfort and energy efficiency. The system efficiently adjusts
parameters including louver angles as a function of changing environmental and indoor
parameters. The performance of the system was tested in a 100 m? space under a hot-arid
climate, with temperatures varying from 25 to 40°C and wind velocity from 0 to 5 m/s. The
experimental outcomes reflected an increase in ventilation efficiency by 25.9%, while
maintaining indoor heat comfort within the ASHRAE-suggested Predicted Mean Vote (PMV)
of -0.3 to +0.3, and reducing indoor carbon dioxide concentration from 950 ppm to 650 ppm.
Additionally, the system achieved a savings of 50-56% in energy in the face of conventional
HVAC-based systems. The improvements also included a 12% rise in moisture control, as well
as a 15% reduction in the probability of draught. The approach of combining artificial
intelligence with conventional windcatcher architecture offers huge benefits with regard to
saving energy, occupant health, and indoor air quality. These findings highlight the
revolutionary role of artificial intelligence in advancing sustainable architecture practices.
Subsequent studies need to prioritize practical deployment, low-cost sensor development, and
the system's scalability to various types of buildings.

Keywords: Windcatcher, Traditional Designs, Indoor Air Quality, Adaptive Ventilation
System, Energy Savings.
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Abstract

Artificial intelligence has rapidly entered our daily lives, surpassing all our expectations. Today,
it mediates the intersection of the material-technological and spiritual dimensions of human
life. After three industrial leaps, the fourth, Al-evolution, is changing not only technology but
also the cultural code; I call this new cultural society "Alism." Alism is a cultural and
philosophical regime in which Al systems become the medium of choice for everyday humans.
Consonant with the Taoist idea of the path, it emphasizes gentle control (wu wei), the balance
of automation and autonomy (yin/yang), and the ethical tact of interfaces. From this perspective,
Al is not a goal or a "new religion," but a bridge stretching between technology and direct
human sensory experience. From using virtual assistants and interacting with chatbots, living
in smart homes, and relying on security systems (such as face, voice, or eye recognition) to
benefiting from robots performing surgeries or riding in self-driving cars, these Al technologies
are shaping our daily lives and reshaping the way we once lived.

Enterprises that fail to integrate Al technologies are left behind and face a significant risk of
bankruptcy in a rapidly changing world. For example, firms that deal with Over-the-Top (OTT)
platforms are among those that have leveraged Al technologies to gain a significant market
advantage and have won the marketplace. However, while enterprises are increasing their
profits, it is unclear whether consumers will experience the same positive effect. Thus, the focus
of this thesis is to research the hidden drawbacks of such a smart and brilliant technology as Al

In this research aims to investigate how Al-based recommendation systems influence the
psychological and experiential dimensions of binge-watching addiction. The study is grounded
in the Elaboration Likelihood Model (ELM), which provides a dual-route explanation—
central and peripheral—for how individuals process persuasive media stimuli. The research
also extends the notion of modal experience, referring to the authenticity and realism of media
content and the viewer’s sense of “being there.”

4This study was supported by Adana Alpaslan Tiirkes Science and Technology University, Department of
Scientific Research Projects (Project No: 24803002).
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A large-scale survey (N=1,028) of Turkish OTT platform users was conducted using the Binge-
Watching Addiction Questionnaire (BWAQ) and a newly developed construct, AI-OTT
Modal Experiences, which includes immersion, algorithmic identity, and platform aesthetics.
The findings reveal that immersion (B=0.522, p<0.001), hedonic gratification (f=0.251,
p<0.001), social interaction (f=0.144, p<0.001), and aesthetics (p=0.147, p<0.001)
significantly predict binge-watching addiction, while algorithmic identity and escape
motivation do not.

These results indicate that the emotional and aesthetic dimensions of media consumption play
a stronger role in shaping addictive behaviors than algorithmic or cognitive components. In
other words, it is not the algorithm itself that compels behavior but the immersive cultural
experience it orchestrates. Ultimately, this paper argues that Alism represents a new cultural
code that fuses automation with affect, ethics with interface, and data with desire. The research
contributes to an emerging discourse that views artificial intelligence not merely as a technical
infrastructure but as a transformative cultural regime that reshapes human attention, autonomy,
and authenticity in the age of intelligent media.

Keywords: Binge-Watching Addiction, Artificial Intelligence, OTT platforms, Elaboration
Likelihood Model, Uses and Gratification 2.0.
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SURDURULEBILIR YONETIMIN TEMEL ILKELERI
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Ozet

Stirdiiriilebilirlik, glinimiiz is diinyasinda artik sadece ¢evre dostu uygulamalardan ibaret
degildir; sirketlerin uzun vadeli basarisi i¢in temel bir yonetim yaklasimi haline gelmistir. Artik
isletmeler yalnizca ekonomik performansla degil, ayni zamanda cevresel ve toplumsal
etkileriyle de degerlendirilmekte; paydaslarin beklentileri bu yonde degismektedir. Dyllick ve
Muff (2016), siirdiiriilebilir yonetimin, kar1 tek amag olmaktan ¢ikarip toplumsal fayda, ¢calisan
saglig1 ve ¢evresel sorumluluk gibi unsurlar1 da karar siireclerine dahil ettigini vurgular. Bu
yaklasim, isletmelere sadece piyasa kosullarina degil, ayn1 zamanda sosyal ve ekolojik krizlere
kars1 da diren¢ kazandirmaktadir. Literatiirdeki birgok caligsma, siirdiiriilebilirligi ilke edinen
kurumlarin daha dayanikli, uyum kabiliyeti yliksek ve uzun vadede rekabet avantaji saglayan
yapilar gelistirdigini ortaya koymustur (Eccles et al., 2014; Lengnick-Hall et al., 2011). Bu
sirketler; adalet, liyakat, teknoloji, disiplin ve istisare gibi degerleri kurumsal yapilarina entegre
ederek hem i¢ isleyiste verimlilik saglamakta hem de paydaslariyla giiven iliskileri
kurabilmektedir (Reeves et al., 2016). Uygulama ornekleri, slirdiirtilebilir yonetimin farkl
yonlerini somutlagtirmaktadir. Patagonia’nin “yasanabilir {icret” politikast (Chouinard &
Stanley, 2012), Microsoft’un karbon negatif hedefi (Smith, 2020) ve Apple’in geri doniisiim
robotu Daisy (Apple, 2019) bu anlayisin basariyla uygulanmis 6rnekleridir. Buna karsin Wells
Fargo vakasi, etik ilkelerden sapmanin uzun vadeli maliyetleri artirdigini gostermektedir
(Corkery, 2016). Sonug olarak, siirdiiriilebilir yonetim yalnizca ¢evresel bir tercih degil, ayni
zamanda gelecege doniik, stratejik bir vizyondur (Porter & Kramer, 2011; UNDP, 2023).

Anahtar Kelimeler: Sirdiriilebilir yonetim, kurumsal dayamiklilik, etik liderlik, Orgiitsel
yetkinlikler, ¢cevresel sorumluluk
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BASIC PRINCIPLES OF SUSTAINABLE MANAGEMENT
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Abstract

Sustainability is no longer just about environmentally friendly practices in today's business
world; it has become a fundamental management approach for companies' long-term success.
Businesses are now evaluated not only on their economic performance but also on their
environmental and social impacts; stakeholder expectations are shifting in this direction.
Dyllick and Muff (2016) emphasize that sustainable management removes profit as the sole
objective and incorporates elements such as social benefit, employee health, and environmental
responsibility into decision-making processes. This approach makes businesses resilient not
only to market conditions but also to social and ecological crises. Numerous studies in the
literature have shown that institutions that adopt sustainability as a principle develop structures
that are more resilient, adaptable, and provide a long-term competitive advantage (Eccles et al.,
2014; Lengnick-Hall et al., 2011). By integrating values such as fairness, merit, technology,
discipline, and consultation into their corporate structures, these companies ensure internal
efficiency and build relationships of trust with their stakeholders (Reeves et al., 2016). Practical
examples illustrate different aspects of sustainable management. Patagonia's “livable wage”
policy (Chouinard & Stanley, 2012), Microsoft's carbon-negative goal (Smith, 2020), and
Apple's recycling robot Daisy (Apple, 2019) are successful examples of this approach. In
contrast, the Wells Fargo case demonstrates that deviating from ethical principles increases
long-term costs (Corkery, 2016). In conclusion, sustainable management is not merely an
environmental preference but also a forward-looking, strategic vision (Porter & Kramer, 2011;
UNDP, 2023).

Keywords: Sustainable management, corporate resilience, ethical leadership, organizational
competencies, environmental responsibility
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BiYOMIMETIK YAKLASIM VE ORGUTSEL BAGISIKLIK iLISKIiSI

Dr. Osman Kara!
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Ozet

Giliniimiizde hizla degisen c¢evresel, ekonomik ve toplumsal dinamikler, 6rgiitlerin daha ¢evik,
uyarlanabilir ve direncli yapilar gelistirmesini zorunlu kilmaktadir. Bu baglamda yonetim
literatiiriinde 6ne ¢ikan iki kavram olan biyomimetik yaklagim ve orgiitsel bagisiklik sistemi,
organizasyonlarin stirdiiriilebilirligi ve stratejik dayaniklilig1 agisindan dikkat ¢ekici bir kesisim
alan1 sunmaktadir. Biyomimetik yaklasim, dogadaki canli sistemlerin evrimsel uyum
stratejilerinden esinlenerek organizasyonel sorunlara yenilik¢i ¢oziimler iiretmeyi amaclar
(Olaizola, Morales Sanchez, & Eguiguren, 2020). Buna karsilik, 6rgiitsel bagisiklik sistemi,
kurumlarin krizler, digsal tehditler ve igsel stres faktorlerine karsi gelistirdikleri savunma ve
adaptasyon kapasitesini tanimlar. Biyomimetik liderlik perspektifi, dogay1 bir model ve rehber
olarak gorerek organizasyonlarin 6grenme kapasitesini, yaraticilifini ve yenilik¢i problem
cozme becerilerini giiclendirir (Somoza Norton & Whitfield, 2019; Kennedy et al., 2015).
Benzer bicimde, oOrgiitsel bagisiklik yaklasimi, belirsizlik ve kriz dénemlerinde kurumun
yeniden yapilanma ve toparlanma giiciinii ifade eder (Lengnick-Hall et al., 2011). Her iki
kavram da orgiitlerin uzun vadeli dayanikliligini artirmay1 hedeflemekte; biyomimetik ilkeler
esneklik ve adaptasyonu, bagisiklik sistemi yaklagimi ise stratejik siirekliligi ve tutarlilig
desteklemektedir. Biyolojik bagisiklik sistemindeki dogustan gelen ve sonradan kazanilmis
stireclerin organizasyonel karsiliklari, stratejik ve operasyonel diizeyde farkli savunma
mekanizmalari olarak agiklanabilir. Literatlirde biyomimetik ilkelerin rgiitsel bagisikligin alt
boyutlar1 olan adaptasyon, entegrasyon, liderlik ve entelektiiel sermayeyi giiclendirdigi
goriilmektedir. Bu nedenle biyomimetik prensiplerle yapilandirilmis orgiitsel bagisiklik modeli,
disiplinler aras1 yeni bir paradigma olarak orgiitlerin siirdiiriilebilirligine 6nemli katki sunabilir
(Olaizola et al., 2020; Kennedy et al., 2015).

Anahtar Kelimeler: biyomimetik yaklasim, orgiitsel bagisiklik, stratejik dayaniklilik,
adaptasyon, liderlik.

142


mailto:osmkara@msn.com

IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

THE RELATIONSHIP BETWEEN BIOMIMETIC APPROACH AND
ORGANIZATIONAL IMMUNITY
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Abstract

Today's rapidly changing environmental, economic, and social dynamics require organizations
to develop more agile, adaptable, and resilient structures. In this context, two concepts that
stand out in management literature—the biomimetic approach and the organizational immune
system—offer a noteworthy intersection in terms of organizational sustainability and strategic
resilience. The biomimetic approach aims to generate innovative solutions to organizational
problems by drawing inspiration from the evolutionary adaptation strategies of living systems
in nature (Olaizola, Morales Sanchez, & Eguiguren, 2020). In contrast, the organizational
immune system defines the defense and adaptation capacity that institutions develop against
crises, external threats, and internal stress factors. The biomimetic leadership perspective
strengthens organizations' learning capacity, creativity, and innovative problem-solving skills
by viewing nature as a model and guide (Somoza Norton & Whitfield, 2019; Kennedy et al.,
2015). Similarly, the organizational immunity approach refers to an institution's capacity for
restructuring and recovery during periods of uncertainty and crisis (Lengnick-Hall et al., 2011).
Both concepts aim to increase the long-term resilience of organizations; biomimetic principles
support flexibility and adaptation, while the immune system approach supports strategic
continuity and consistency. The organizational counterparts of innate and acquired processes in
the biological immune system can be explained as different defense mechanisms at the strategic
and operational levels. The literature shows that biomimetic principles strengthen adaptation,
integration, leadership, and intellectual capital, which are sub-dimensions of organizational
immunity. Therefore, an organizational immunity model structured with biomimetic principles
can make a significant contribution to the sustainability of organizations as a new
interdisciplinary paradigm (Olaizola et al., 2020; Kennedy et al., 2015).

Keywords: biomimetic approach, organizational immunity, strategic resilience, adaptation,
leadership.
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Abstract

Count data are frequently encountered in social, health, and educational research, yet the
excessive presence of zero observations often limits the adequacy of classical models. The
Poisson regression model assumes equality between the mean and variance, which makes it
unsuitable in the presence of overdispersion. Similarly, the Negative Binomial model can
handle overdispersion but fails to distinguish between structural and random zeros. In this
study, Zero-Inflated Poisson (ZIP) and Zero-Inflated Negative Binomial (ZINB) regression
models were applied to analyze the publication performance of biochemistry doctoral students.
The analysis employed the BioChemist dataset, which contains information on 915 PhD
students and their number of published articles as the dependent variable. Independent variables
included gender, marital status, number of children under five, PhD prestige, and mentoring
support. The results indicated that both ZIP and ZINB models identified mentoring as a
significant factor that increases the number of publications and reduces the probability of
having zero publications. Furthermore, having young children and being female negatively
affected publication output. Model comparison criteria such as Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC), and log-likelihood demonstrated that the ZINB
model provided a superior fit to the data. In conclusion, zero-inflated regression models,
particularly the ZINB model, offer a more robust and realistic framework than classical count
models for understanding the academic productivity of doctoral students in biochemistry.

Keywords: Zero-Inflated Models, Poisson Regression, Negative Binomial Regression,
Publication Performance, Doctoral Students

1. Introduction

One of the primary objectives of scientific research is to elucidate the relationships between
observed phenomena and to make future predictions. Regression analysis, serving as one of the
fundamental statistical tools for this purpose, mathematically models the relationship between
a dependent variable and one or more independent variables. The term was first introduced by
Francis Galton (1886) to describe the tendency of “regression towards mediocrity” observed in
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the hereditary stature of parents and their offspring. Today, regression techniques play a pivotal
role not only in the analysis of biological data but also in the examination of complex data
structures encountered across disciplines such as economics, engineering, and the social
sciences.

A substantial portion of datasets encountered in statistical analyses and econometric
studies consists of count data, which is characterized by a discrete structure and expressed as
non-negative integers. The number of daily customers visiting a store or the number of
emergency cases arriving at a hospital are examples of count data (Cameron and Trivedi, 1998).
In the statistical modeling of count data, the underlying probability distribution of the dependent
variable plays a crucial role regarding the validity of the analysis.

The Poisson distribution was first introduced by the French mathematician Siméon
Denis Poisson in 1837 to examine the probability of errors in legal decisions (Poisson, 1837).
Originally developed for modeling rare events, this distribution forms the theoretical basis of
contemporary Poisson Regression (PR) models. However, count data do not always satisfy the
Poisson assumption of equality between the mean and the variance. When the variance exceeds
the mean—an issue known as overdispersion—the PR model becomes inadequate. In such
cases, the Negative Binomial distribution, incorporated into statistical modeling by Greenwood
and Yule (1920) through their work on accident statistics and disease recurrence, provides a
more flexible alternative. Negative Binomial Regression (NBR) models are therefore preferred
when the data exhibit overdispersion. Taken together, PR and NBR constitute the two principal
modeling frameworks for count-valued outcomes, each tailored to different dispersion
structures (Cameron and Trivedi, 1998).

In the context of count data, the phenomenon characterized by an excessive number of
zeros in the dependent variable is termed zero-inflation.' In a study conducted in 1992, Lambert
developed Zero-Inflated Poisson (ZIP) models to analyze datasets where zero values are
observed excessively. This model was applied to data derived from a quality control study,
wherein the dependent variable was the number of defective items within a sampling unit.
Subsequently, following Lambert (1992), Green (1994) introduced Zero-Inflated Negative
Binomial (ZINB) model, an extension of the Negative Binomial model designed for data
exhibiting overdispersion.

In zero-inflated modeling frameworks such as the ZIP and ZINB models, selecting the
most appropriate specification is crucial because these approaches combine two separate
processes—a binary mechanism generating structural zeros and a count component modeling
positive outcomes. Assessing whether the additional zero-inflation structure is warranted
requires rigorous model comparison using likelihood-based metrics and information criteria.
Among these, Akaike Information Criterion (AIC), introduced by Hirotugu Akaike (1973), and
Bayesian Information Criterion (BIC), developed by Gideon Schwarz (1978), are widely used
to quantify the trade-off between model fit and parsimony, with lower values indicating a more
efficient representation of the data. In addition, likelihood-ratio tests for nested models and
Vuong tests for non-nested models provide formal statistical tools to evaluate whether zero-
inflated specifications offer a significant improvement over standard Poisson or Negative
Binomial models. Inadequate model selection may lead to unnecessarily complex models that
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inflate standard errors or overly simplistic models that produce biased parameter estimates
(Burnham and Anderson, 2002). Therefore, careful use of AIC, BIC, and likelihood-based
diagnostics is essential when determining whether ZIP or ZINB provides the most appropriate
representation of count data characterized by excess zeros and potential overdispersion.

Kaya and Yesilova (2012) analyzed the e-mail traffic of academic staff at Yiiziincii Yil
University using a comprehensive set of count data models, including the Poisson, Negative
Binomial, ZIP, ZINB, and hurdle models. Owing to substantial overdispersion and a large
proportion of zero counts, the ZINB model provided the best fit according to likelihood-ratio
tests, Vuong statistics, and information criteria. In a different context, Kim et al. (2019)
employed zero-inflated regression models to estimate the association between extreme heat
events in South Korea and weekly heat-related mortality counts. Their model structure
effectively accounted for structural zero weeks—periods with no heat-related deaths—while
also capturing additional variability in positive counts, yielding more reliable risk estimates
than standard Poisson or Negative Binomial models. More recently, Salith1 (2023) applied a
range of classical and zero-inflated count data models to high-frequency telephone survey data
from Iraq to determine the most appropriate model for the number of income-earning
individuals in a household. By comparing Poisson, Negative Binomial, and zero-inflated
specifications, the study identified the model that best characterized the data’s dispersion and
zero-inflation patterns and used it to evaluate the effects of socioeconomic predictors on
household income-earner counts. Together, these studies demonstrate the practical relevance of
zero-inflated and overdispersion-robust modeling frameworks across diverse applied settings
where count outcomes exhibit excess zeros and heterogeneous variance.

The primary aim of this study is to examine how factors such as marital status, gender,
number of children, PhD prestige, and mentorship effect influence the publication counts of
biochemists. The bioChemists dataset, which contains publication counts of individuals holding
a PhD in psychology, is analyzed using the RStudio software environment. To appropriately
address the distributional characteristics of count data, the study conducts a comparative
evaluation of several modeling approaches, including the standard PR model, the NBR model
that accommodates overdispersion, and the ZIP, ZINB models that account for zero-inflation.
The second section introduces the Zero-Inflated Poisson and Zero-Inflated Negative Binomial
regression models. This section outlines the statistical formulation of zero-inflation, describes
how structural zeros are incorporated into the model, and explains the dual-process framework
that distinguishes between zero-generating and count-generating mechanisms. The third section
presents the model selection criteria used to evaluate competing models. Particular emphasis is
placed on the AIC, BIC, and log-likelihood-based assessments, which collectively provide
insight into the balance between model fit and parsimony. The fourth section contains the
empirical application based on the bioChemists dataset. Using RStudio codes and
corresponding outputs, this section assesses the performance of the PR, NBR, ZIP, and ZINB
models and identifies the model that best explains the publication counts of biochemists.
Finally, the fifth section summarizes the findings, discusses their implications, and presents the
overall conclusions of the study.
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2. Zero-Inflated Poisson and Negative Binomial Regression Models

PR model constitutes the foundation of count data modeling and represents the simplest and
most frequently employed method for regression analysis involving count outcomes. PR
models the relationship between independent variables and a count-valued dependent variable
(Poisson, 1837). In the PR model, the mean and variance are assumed to be equal, and the
probability mass function is given in Equation (1).

e_uuy _
P =y)=— y =012, D

Here, u denotes the mean, and y; represents the response variable.

NBR model is frequently employed in situations characterized by overdispersion, where
the variance exceeds the mean. The concept of overdispersion was first introduced by Wilhelm
Lexis (1879), who defined it as a condition in which the observed variance is greater than the
theoretical variance. If PR is applied when overdispersion is present, the resulting parameter
estimates remain consistent but become inefficient. To account for overdispersion in the model,
an additional parameter is introduced. Neglecting overdispersion leads to biased parameter
estimates and unreliable inference (Kili¢ and Bayrak, 2020). The NB model is given in Equation
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Here, a denotes the overdispersion parameter. The mean and variance are expressed as
E(yilu) = p; and E(y;|4;) = a + apf, respectively.

In the context of count data, the phenomenon characterized by an excess of zeros in the
response variable is termed zero-inflation. Zero-inflated datasets are frequently encountered in
practice. Min and Agresti (2005) define zero-inflated data as “data for which classical
generalized linear models provide a poor fit due to the presence of a large number of zeros.” In
the modeling of count data, another critical issue to consider—beyond overdispersion—is the
presence of zero-inflation. Classical regression models are inadequate when the dataset contains
an excess of zeros. Therefore, for datasets exhibiting substantial zero-inflation, zero-inflated
regression models yield more reliable and consistent results.

2.1. Zero-Inflated Poisson Regression Models

The ZIP model was introduced by Lambert in 1992. It consists of two components: the first
component represents count data following a Poisson distribution, while the second component
accounts for structural zeros—observations that arise from a process generating zeros with
certainty. The component modeled through the log-link function captures the positive integer
counts originating from the Poisson distribution, whereas the logit component is used to model
the zero outcomes in the dataset (Peng, 2013). The probability mass function of the ZIP model
is given in Equation (3).
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Here, w; denotes the probability of a zero outcome. When w; > 0, zero-inflation is present in
the data, which typically leads to overdispersion relative to the standard Poisson model.

2.2. Zero-Inflated Negative Binomial Regression Models

The ZINB model provides an alternative approach for analyzing dependent variables that
exhibit both overdispersion and an excessive number of zeros. Developed by Greene (1994),
this model was proposed as an extension of the ZIP framework to simultaneously accommodate
zero-inflation and the additional variability not captured by the Poisson distribution. Similar to
the ZIP model, the ZINB specification separates the data-generating process into two
components: a binary process governing the occurrence of structural zeros and a Negative
Binomial count process for modeling positive outcomes. The probability mass function of the
ZINB model is presented in Equation (4).
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When the dispersion parameter a is equal to zero, the ZINB model collapses to the ZIP
model, indicating that the two models are nested. In this specification, w; denotes the
probability of a zero outcome, whereas a governs the degree of overdispersion in the
distribution.

3. Model Selection

Various statistical tests and information criteria are employed to identify the most appropriate
model for analyzing count data. The primary criteria used for this purpose include the AIC,
BIC, and the Log-Likelihood (LL) value. The AIC is a widely adopted goodness-of-fit measure
that evaluates the relative quality of competing statistical models for a given dataset. It was
developed by the Japanese statistician Hirotugu Akaike (Akaike, 1974). The general
formulation of the AIC is provided in Equation (5).

AIC = —2In(L) + 2k (5)

The AIC is computed by taking the natural logarithm of the maximum likelihood estimate L. In
the formula, the term = —2In(L) reflects the model’s goodness of fit, whereas k denotes the
number of estimated parameters.

The BIC, proposed by Schwarz (1978), was developed as an alternative to the AIC. The
BIC is calculated using Equation (6), as shown below.

BIC = —2In() + kin(n) 6)
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In Equation (6), n indicates the number of observations. According to this criteria, the model
with the lowest AIC and BIC values are considered the most appropriate among the candidates.

The LL method was developed by Sir Ronald A. Fisher between 1918 and 1922. Fisher
formalized this approach by clearly distinguishing between the concepts of “probability” and
“likelihood” (Fisher, 1922). The general form of the LL function is given in Equation (7).

LL = Z In(f(x;; 6)) ©)

The LL expression represents the sum of the logarithms of the probability density (or mass)
function f(x;; 8), where f(x;; 8) denotes the probability of observing x; given the parameter
vector 6.

4. Empirical Evaluation Using the bioChemists Dataset

The bioChemists dataset contains information on 915 biochemists and is widely used in
statistical modeling and econometrics education for illustrating the analysis of count data. The
dataset originates from a study conducted by J. Scott Long (1990) and centers on the research
question of whether certain demographic and academic factors influence publication
productivity. In this dataset, the number of published articles serves as the dependent variable,
while gender, marital status, the number of children under the age of five, mentorship effect
(measured by the mentor’s publication count), and PhD prestige constitute the independent
variables. The aim of the present study is to examine how these factors affect the publication
counts of biochemists. Furthermore, this section seeks to demonstrate the limitations of the PR
and NBR models and to highlight the necessity of adopting more advanced zero-inflated
modeling frameworks for datasets characterized by excess zeros.

R Codes and Data Analysis

For the analysis, the bioChemists dataset was first loaded into the object df, after which the
summary statistics were examined. The output results of Code 1 are presented in Table 1.

Code 1: Defining and summarizing the dataset

df <- bioChemists

summary (df)
Table 1: Descriptive statistics
Variable Min. Ist Qu. Median Mean 3rd Qu. Max. Categories/Counts
Art 0.000 0.000 1.000 1.693 2.000 19.000
Fem Men: 494,
Women: 421
Mar Single: 309,
Married: 606
kid5 0.000 0.000 0.000 0.495 1.000 3.000
Phd 0.755 2.260 3.150 3.103 3.920 4.620
Ment 0.000 3.000 6.000 8.767 12.000 77.000
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Table 1 presents the descriptive statistics for the variables included in the bioChemists
dataset. The dependent variable, art (number of published articles), exhibits a minimum of 0
and a maximum of 19, with a median of 1 and a mean of 1.693. These values indicate a highly
right-skewed distribution, suggesting that while most biochemists publish only a small number
of articles, a few individuals produce substantially higher counts. The categorical variables
gender (fem) and marital status (mar) show that the dataset consists of 494 men and 421
women, as well as 309 single and 606 married individuals. This distribution provides a balanced
representation across categories, enabling reliable comparison across demographic groups. The
variable kidS5, representing the number of children under the age of five, has a mean of 0.495
and a median of 0, indicating that a substantial proportion of biochemists have no young
children. PhD prestige (phd) ranges from 0.755 to 4.620 with a mean of 3.103, suggesting
considerable variation in the perceived quality of the doctoral programs attended. The
mentorship effect (ment) also varies widely, with mentor publication counts ranging from 0 to
77 and a mean of 8.767, reflecting substantial heterogeneity in mentor productivity. Overall,
the descriptive statistics reveal strong variability and skewness in several variables—
particularly article counts and mentorship effect—highlighting the need for flexible count-data
models capable of handling overdispersion and potential zero-inflation.

Code 2, shown below, was used to compute the proportion of zero counts in the dataset.
The results obtained from this procedure are summarized in Table 2.

Code 2: The proportion of zero counts

> mean(df$art == 0)*100
Table 2: Proportion of zero values
Operation Result
Proportion
of zero 30.054
counts

Table 2 shows that 30.054% of the publication counts in the dataset are zero, indicating
that nearly one-third of the biochemists have no published articles. This substantial proportion
of zeros already suggests the presence of zero-inflation in the data.

150



IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

Figure 1: Distribution of publication counts

Figure 1 further reinforces this finding: the distribution of publication counts is highly
right-skewed, with a pronounced spike at zero and rapidly decreasing frequencies as the count
increases. The combination of a large mass at zero and a long, sparse right tail is characteristic
of zero-inflated count data. Together, these results imply that standard PR or NBR models may
be insufficient for capturing the underlying data structure, thereby motivating the use of more
flexible zero-inflated models in the subsequent analysis.

4.1. Interpretation of Poisson Regression Qutputs

A PR model was fitted to the dataset, and the corresponding model outputs were examined. The
R codes used for this analysis are provided below.

Code 3: Fitting the PR model
summary (pois_model)

Code 4: Model summary
summary (pois_model)

The output results obtained from Code 3 and Code 4 are presented in Table 3 and Table
4, respectively.

Table 3: PR model parameter estimates

Term Estimate Std. Error z value Pr(>|z|) Sclgngs
(Intercept) 0.304617 0.102981 2.958 0.0031 *E
femWomen -0.224594 0.054613 -4.112 3.92e-05 Hoxk
marMarried 0.155243 0.061374 2.529 0.0114 *

kid5 -0.184883 0.040127 -4.607 4.08e-06 Hoxk

Phd 0.012823 0.026397 0.486 0.6271

Ment 0.025543 0.002006 12.733 <2e-16 Hoxk

Note: (“***”: very strong relationship, “**”: strong relationship, “*”’: significant relationship, “.”: borderline
significance, “ ”’: no relationship).
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Table 4: Model goodness of fit

Parameter Value
Null deviance 1817.4 on 914 degrees of freedom
Residual deviance 1634.4 on 909 degrees of freedom
AIC 3314.1
Number of Fisher Scoring iterations 5

Table 3 presents the parameter estimates of the PR model. The coefficient for
femWomen (-0.2245, p<0.05) is highly significant, indicating that being female is associated
with a lower number of publications compared to males. The variable marMarried (0.1552,
p<0.05) is statistically significant and suggests that married individuals tend to have higher
publication counts than single individuals. The coefficient for kid5 (-0.1848, p<0.05) is also
highly significant, demonstrating that having young children is negatively associated with
publication productivity. In contrast, the phd variable (0.0128, p>0.05) is not statistically
significant, implying that PhD prestige does not exert a meaningful effect on publication counts
within this model. Finally, the coefficient for ment (0.0255, p<0.05) is highly significant,
indicating that mentorship—measured by the mentor’s publication count—has a positive effect
on the number of articles published by biochemists.

Table 4 reports the goodness-of-fit statistics for the PR model. A key assumption of the
Poisson model is the equality of the mean and variance. This can be evaluated by examining
whether the ratio of the Residual Deviance (1634.4) to its degrees of freedom (909) is
approximately equal to 1. However, the obtained value of 1.8 deviates substantially from 1,
providing strong evidence of overdispersion (Lexis, 1879). When overdispersion is present, the
standard errors estimated by the Poisson model become underestimated, which in turn inflates
the significance of the p-values. As a result, the PR model overstates the strength of the
associations between the predictors and the dependent variable. Therefore, it can be concluded
that the Poisson model does not provide an adequate fit for this dataset, and more flexible
models—such as the Negative Binomial or zero-inflated models—are required to properly
account for the data structure.

4.2. Interpretation of Negative Binomial Regression Outputs
Code S: Fitting the NBR model

nb_model <- glm.nb(art ~ ., data = bioChemists)

Code 6: Model summary

summary (nb_model)

A NBR model was fitted to the dataset, and the corresponding model outputs were
examined. The output results obtained from Code 5 and Code 6 are presented in Table 5 and
Table 6, respectively.
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Table 5: NBR model parameter estimates

Term Estimate Std. Error z value Pr(>|z|) Signif.
Codes
(Intercept) 0.256144 0.137348 1.865 0.062191 .
femWomen -0.216418 0.072636 -2.979 0.002887 **
marMarried 0.150489 0.082097 1.833 0.066791 .
kid5 -0.176415 0.052813 -3.340 0.000837 Hoxk
Phd 0.015271 0.035873 0.426 0.670326
Ment 0.029082 0.003214 9.048 <2e-16 Hoxk
Table 6: Model goodness of fit
Parameter Value
Null deviance 1109.0 on 914 degrees of freedom
Residual deviance 1004.3 on 914 degrees of freedom
AIC 31359
Number of Fisher Scoring iterations 1
Theta 2.264
Std. Err. 0.271
2 x log-likelihood -3121.917

Table 5 presents the parameter estimates of the NBR model. The coefficient for
femWomen (-0.216, p<0.05) is highly significant, indicating that female researchers publish
fewer articles than their male counterparts. The variable marMarried (0.150, p>0.05) is only
marginally significant, suggesting a weak positive association between being married and
publication productivity. The coefficient for kidS (-0.176, p<0.05) is highly significant,
showing that having young children negatively affects research productivity. The phd variable
(0.015, p>0.05) remains statistically insignificant, implying that PhD program prestige does not
have a meaningful impact on publication counts. The variable ment (0.029, p<0.05) is highly
significant, demonstrating that mentorship—measured through the mentor’s publication
count—ypositively influences the number of articles published by biochemists.

Table 6 provides the goodness-of-fit measures for the NBR model. Two lines of
evidence support the superiority of the NBR model over the PR model.

First, the dispersion parameter can be assessed through the ratio of Residual Deviance
to its degrees of freedom. In the PR model, this ratio was 1.80, indicating substantial
overdispersion. Under the NBR model specification, however, this ratio decreases markedly to
1004.3/909=1.10, which is very close to 1. This demonstrates that the NBR model effectively
accounts for the overdispersion present in the data and meets the distributional assumptions
more adequately than the PR model.

Second, the theta parameter, estimated as 2.264 with a standard error of 0.271, provides
additional statistical evidence of overdispersion. In the Negative Binomial framework, theta
quantifies the extra-Poisson variation. The fact that its estimate is large relative to its standard
error indicates that overdispersion is statistically significant and not due to random sampling
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noise. Therefore, the presence and significance of theta justify the use of the Negative Binomial
model and confirm that it provides a better fit to the data than the Poisson model.

4.3. Interpretation of Zero-Inflated Poisson Regression Outputs

To account for the excess zeros observed in the dataset, a ZIP model was fitted using the psc/
package. The RStudio codes used for model fitting and subsequent analysis are provided in
Code 7 and Code 8.

Code 7: Fitting the ZIP model

zip_model <- zeroinfl(art ~ fem + mar + kid5 + phd + ment |
+ fem + mar + kid5 + phd + ment,

+ data = df, dist = "poisson")

Code 8: Model summary

> summary(zip_model)

The output results obtained from Code 7 and Code 8 are presented in Table 7 and Table
8, respectively.

Table 7: Count model coefficients (poisson with log link)

Term Estimate Std. Error z value Pr(>|z|)
(Intercept) 0.640838 0.121307 5.283 1.27e-07 ***
femWomen -0.209145 0.063405 -3.299 0.000972 ***
marMarried 0.103751 0.071111 1.459 0.144565

kid5 -0.143320 0.047429 -3.022 0.002513 **

Phd -0.006166 0.031008 -0.199 0.842378
Ment 0.018098 0.002294 7.888 3.07e-15 ***

Table 8: Zero-inflation model coefficients (binomial with logit link)

Term Estimate Std. Error z value Pr(>|z|)
(Intercept) -0.577059 0.509386 -1.133 0.25728
femWomen 0.109746 0.280082 0.392 0.69518
marMarried -0.354014 0.317611 -1.115 0.26502
kid5 0.217097 0.196482 1.105 0.26919
Phd 0.001274 0.145263 0.009 0.99300
Ment -0.134114 0.045243 -2.964 0.00303 **

Number of iterations in BFGS optimization: 21; Log-likelihood: -1605 on 12 Df

Table 7 reports the coefficient estimates for the count component of the ZIP model,
which answers the question: “Given that an individual is capable of publishing, how many
articles do they produce?” The results indicate that femWomen (—0.2091, p<0.05) has a
significant negative effect, meaning female researchers publish fewer articles than males once
they are in the publishing group. The variable marMarried (0.1037, p>0.05) is not statistically
significant, suggesting that marital status does not influence publication productivity within this
component. The coefficient for kidS (—0.1433, p<0.05) is significant and negative, indicating
that having young children reduces publication output among those who do publish. The
variables phd (-0.0061, p>0.05) and ment (0.0181, p<0.05) show that PhD prestige has no
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meaningful effect, whereas mentorship effectiveness remains positively associated with higher
publication counts.

Table 8 displays the coefficient estimates for the zero-inflation component, which
addresses whether an individual belongs to the group of structural zeros—those who never
publish. Among the predictors, ment (—0.1341, p<0.05) is the only statistically significant
variable. The negative sign indicates that individuals with highly productive mentors are less
likely to fall into the “non-publisher” category. All other variables yield non-significant effects
(p>0.05), suggesting that neither gender nor family responsibilities increase the likelihood of
belonging to the structural-zero group. Additionally, the model converged after 21 iterations of
the BFGS optimization algorithm, and the final log-likelihood (—1605) indicates that the
estimation process successfully reached a stable maximum.

Overall, the ZIP model provides an important insight: gender and childcare
responsibilities do not determine whether a researcher publishes at all, but once individuals are
in the publishing group, both factors significantly reduce the number of articles produced.
Meanwhile, mentorship consistently emerges as a key positive predictor, influencing both the
likelihood of publishing and the quantity of publications.

4.4. Interpretation of Zero-Inflated Negative Binomial Regression Qutputs

To account for both overdispersion and excess zeros in the dataset, a ZINB model was fitted
using the pscl package. The RStudio codes used for model fitting and subsequent analysis are
provided in Code 9 and Code 10.

Code 9: Fitting the ZINB model

> zinb_model <- zeroinfl(art ~ fem + mar + kid5 + phd + ment |

+ fem + mar + kid5 + phd + ment,
+ data = bioChemists,
+ dist = "negbin")

Code 10: Model summary

> summary(zinb_model)

The output results obtained from Code 9 and Code 10 are presented in Table 9 and Table
10, respectively.

Table 9: Count model coefficients (negbin with log link)

Term Estimate Std. Error z value Pr(>|z|)
(Intercept) 0.4167465 0.1435966 2.902 0.00371 **
femWomen -0.1955068 0.0755926 -2.586 0.00970 **
marMarried 0.0975826 0.0844520 1.155 0.24789
kid5 -0.1517325 0.0542061 -2.799 0.00512 **
Phd -0.0007001 0.0362697 -0.019 0.98460
Ment 0.0247862 0.0034927 7.097 1.28e-12 ***
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Table 10: Zero-inflation model coefficients (binomial with logit link)

Term Estimate Std. Error z value Pr(>|z))
(Intercept) -0.19169 1.32282 -0.145 0.88478
femWomen 0.63593 0.84892 0.749 0.45379
marMarried -1.49947 0.93867 -1.597 0.11017
kid5 0.62843 0.44278 1.419 0.15582
Phd -0.03771 0.30801 -0.122 0.90254
Ment -0.88229 0.31623 -2.790 0.00527 **

Theta = 2.6548; Number of iterations in BFGS optimization: 43; Log-likelihood: -1550 on 13 Df

Table 9 reports the coefficient estimates for the count component of the ZINB model,
which addresses the question: “If an individual publishes, how many articles do they produce?”
The results show that femWomen (—0.1955, p<0.05) remains statistically significant, indicating
that even after jointly accounting for overdispersion and zero-inflation, female researchers still
produce fewer publications than males. The variable kid5 (-0.1517, p<0.05) is significant and
negative, demonstrating that having young children continues to reduce publication
productivity. The mentorship variable, ment (0.0248, p<0.05), is again highly significant,
confirming that mentorship strongly and consistently increases research output. In contrast,
marMarried (0.0976, p>0.05) and phd (p>0.05) are not significant, indicating that marital
status and PhD prestige do not have a meaningful effect on the number of publications
produced. This finding contrasts with the standard Poisson model, where marital status
appeared significant, and highlights that simpler models may generate misleading inferences
when overdispersion and zero-inflation are not properly accounted for.

Table 10 presents the coefficient estimates for the zero-inflation component, which
evaluates whether an individual belongs to the group of structural zeros—those who never
publish. Similar to the ZIP model, the only statistically significant predictor is ment (—0.8823,
p<0.05). The negative sign indicates that stronger mentorship substantially reduces the
probability of an individual belonging to the non-publishing group. None of the other variables
(gender, marital status, young children, or PhD prestige) are statistically significant in
explaining structural zero behavior. This pattern suggests that gender and childcare
responsibilities do not determine whether an individual publishes at all; instead, they influence
the number of publications among those who do publish. The model converged after 43
iterations of the BFGS optimization algorithm, and the final log-likelihood of —1550 indicates
stable parameter estimation. The estimated overdispersion parameter (theta=2.6548) is
substantial, providing further evidence that the Negative Binomial structure is appropriate and
that overdispersion is indeed present in the data.

4.5. Model Selection and Identification of the Optimal Model

To identify the most appropriate model, the results of all fitted models will be evaluated using
established model selection criteria, namely the AIC, BIC and the Log-Likelihood.
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Table 11: Comparison of AIC values

Model AIC
pois_model 3314.113
nb_model 3135917
zip_model 3233.546
zinb_model 3125.982

As shown in Table 11, among all fitted models, the ZINB model yields the lowest AIC
value. Therefore, according to the AIC criterion, the ZINB model provides the best overall fit
to the dataset.

Table 12: Comparison of BIC values

Model BIC
pois_model 3343.026
nb_model 3169.649
zip_model 3291.373
zinb_model 3188.628

According to Table 12, the NB model has the lowest BIC value. Unlike AIC, BIC
applies a heavier penalty for model complexity, which explains why BIC favors the NB model,
whereas AIC identified the ZINB as the best-fitting model.

Table 13: Comparison of Log-Likelihood values

Model Log-Link Df
pois_model -1651.056 6
nb_model -1560.958 7
zip_model -1604.773 12
zinb_model -1549.991 13

Table 13 shows that the ZINB model has the highest Log-Likelihood value, indicating
that it offers the best goodness-of-fit according to this criterion.

5. Conclusions

This study examined the determinants of publication productivity among biochemists using
classical and zero-inflated count regression models. The analysis revealed that the distributional
characteristics of the data—including substantial zero-inflation and overdispersion—made
standard Poisson and Negative Binomial models insufficient for capturing the underlying data-
generating process. In contrast, the ZIP and ZINB models provided a more flexible and accurate
framework by explicitly separating the mechanisms that generate structural zeros from those
governing positive publication counts.
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Across both zero-inflated models, mentorship consistently emerged as a strong and
significant predictor, simultaneously increasing publication counts and reducing the likelihood
of producing no publications at all. Additionally, being female and having young children
negatively influenced publication productivity; however, these factors did not increase the
probability of belonging to the group of structural non-publishers. This distinction highlights
the importance of modeling zero-generating and count-generating processes separately, as
different predictors affect these components in fundamentally different ways.

Model comparison using AIC, BIC, and Log-Likelihood demonstrated that while the
BIC favored the more parsimonious Negative Binomial model, both the AIC and Log-
Likelihood identified the ZINB model as providing the best overall representation of the data.
Given its ability to accommodate both excess zeros and overdispersion simultaneously, the
ZINB model offers the most robust and realistic framework for understanding the publication
behavior of doctoral students in biochemistry.

Overall, the findings underscore the value of employing zero-inflated modeling
strategies in empirical contexts where zero counts are frequent and heterogeneous variance is
present. Future research may extend this framework to other academic fields or incorporate
additional covariates—such as collaboration networks, institutional characteristics, or research
funding levels—to gain a more comprehensive understanding of the factors shaping scientific
productivity.

References

Akaike, H. (1974). A new look at the statistical model identification. /EEE Transactions on
Automatic Control, 19(6), 716-723.

Burnham, K. P., & Anderson, D. R. (2002). Model selection and multimodel inference: A
practical information-theoretic approach (2nd ed.). Springer.

Cameron, A. C., & Trivedi, P. K. (1998). Regression analysis of count data. Cambridge
University Press.

Fisher, R. A. (1922). On the mathematical foundations of theoretical statistics. Philosophical

Transactions of the Royal Society of London. Series A, Containing Papers of a Mathematical
or Physical Character, 222(594-604), 309-368.

Galton, F. (1886). Regression towards mediocrity in hereditary stature. The Journal of the
Anthropological Institute of Great Britain and Ireland, 15, 246-263.

Greene, W. H. (1994). Accounting for excess zeros and sample selection in Poisson and
negative binomial regression models (Department of Economics Working Paper No. 94-10).
New York University.

Greenwood, M., & Yule, G. U. (1920). "An Inquiry into the Nature of Frequency Distributions
Representative of Multiple Happenings with Particular Reference to the Occurrence of Multiple
Attacks of Disease or of Repeated Accidents". Journal of the Royal Statistical Society, 83(2),
255-279.

158



IRSYSC 2025

9th International Researchers, Statisticians, and Young Statisticians Congress
26-27 November 2025 - Adana, TURKIYE

28-29 November 2025 — Famagusta, TRNC

Kaya, Y., & Yesilova, A. (2012). E-posta trafiginin sifir deger agirlikli regresyon yontemleri
kullanilarak incelenmesi. Anadolu University Journal of Science and Technology-A: Applied
Sciences and Engineering, 13(1), 51-63.

Kilig, D., & Bayrak, H. (2020). Sayma verisi modelleri iizerine bir karsilastirma: E-ticarette
yasanan misteri sikayetleri [A comparison on count data models: Customer complaints
experienced in e-commerce]. Selcuk Universitesi Fen Fakiiltesi Fen Dergisi, 46(2), 85-102.

Kim, D. W., Deo, R. C., Park, S. J., Lee, J. S., & Lee, W. S. (2019). Weekly heat wave death
prediction model wusing zero-inflated regression approach. Theoretical and Applied
Climatology, 137(1-2), 823-838.

Lambert, D. (1992). Zero-inflated Poisson regression with an application to defects in
manufacturing. Technometrics, 34(1), 1-14.

Lexis, W. (1879). Uber die Theorie der Stabilitiit statistischer Reihen. Jahrbiicher fiir
Nationalékonomie und Statistik, 32(1), 60-98.

Long, J.S. (1990). The origins of sex differences in science. Social Forces, 68(4), 1297-1316.

Min, Y., & Agresti, A. (2005). Random effect models for repeated measures of zero-inflated
count data. Statistical Modelling, 5(1), 1-19.

Peng, J. (2013). Count data models for injury data from the national health interview survey
[Master’s thesis, The Ohio State University].

Poisson, S. D. (1837). Recherches sur la probabilité des jugements en matiere criminelle et en
matiere civile. Paris: Bachelier.

R Core Team. (2025). R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

Salihi, Z. L. A. (2023). Sayma verilerinin modellenmesi ve Irak yiiksek frekanshi telefon anketi
tizerine bir uygulama [Modeling of count data and an application on Iraq high frequency
telephone survey] [Master's thesis, Van Yiiziincii Y1l University].

Schwarz, G. (1978). Estimating the dimension of a model. The Annals of Statistics, 6(2), 461-
464.

159


https://www.r-project.org/

