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OZET

Veri hacimleri katlanarak artmasindan dolayi, yiiksek boyutlu veri setleri, analiz ve
modellemenin yani sira gorsellestirme ve yorumlama adimlarindaki performanslarinda
zorluklar ortaya ¢ikmaya basladi. Bu zorlugun bir sonucu olarak, onu tanimlamak icin
“boyutsalligin laneti” tiiretilmistir. Cesitli 6grenme yontemleri, i¢sel baglantilarini korurken
veri setlerinin boyutlarini azaltarak boyutsalligin lanetini hafifletmeyi amacladiklar1 i¢in bu
caligmanin konusudur. Coklu 6grenme algoritmalarinin boyutsallig: diistirmedeki basarisina
iliskin caligmalar cesaret verici olsa da bu c¢aligmanin biiyiik ¢ogunlugu ya hayali ya da
sayisal veri setleriyle yiritiilmiistir. Sonug olarak, bu algoritmalarin kategorik verilerle
kullanim i¢in uyarlanmasina yonelik arastirmalarda ¢ok biiyiik bir bosluk vardir. Bu boslugu
doldurmak igin, bu tezde 6nce kategorik veri kiimeleri iizerinde 6ne ¢ikan manifold 6grenme
algoritmalarini se¢ilmis ve degerlendirilmis, ardindan sonuglar derinlemesine analiz edilerek
sunulmustur. Manifold 6grenme teknikleri Cekirdek Temel Birlesen Analizi, Izomap, Lokal
Dogrusal Gomme (LLE) (diger 3 varyanti ile), t-Dagitilmis Stokastik Komsu Gomme (t-
SNE) ve Standart Manifold Yaklagimi ve Projeksiyonu (UMAP) bu tez igin segilmistir.
Arastirmacilar, bir dizi farkli alandaki basarilar1 nedeniyle bu algoritmalara ¢ok dikkat
etmiglerdir. Bu c¢aligma, kategorik veriler baglaminda faydalarin1 kesfederek, boyut
indirgeme yontemlerine iligkin artan bilgi birikimine katkida bulunmaktadir. Bu c¢esitli
ogrenme algoritmalarinin, kategorik veri setlerindeki temel yapiy1 ve iliskileri ne kadar iyi
yakaladigint ve korudugunu incelemek, bu yontemleri degerlendirmenin 6nemli bir
parcasidir. Performansi degerlendirmek igin cesitli degerlendirme oOlgiim teknikleri
kullanmilmigtir.  Bulgular, kategorik verilere uygulandiginda manifold 6grenme
algoritmalarmin gili¢lii yanlarim1 ve sinirlamalarint ortaya cikararak, g¢esitli veri tiirleriyle
ugrasan arastirmacilar i¢in yararh bilgiler saglamay1 hedefler. Bu calismadan elde edilen
bulgular, boyutluluk indirgeme yontemlerinin kullanimini gelistirerek, yliksek boyutlu
kategorik veri kiimelerinin daha dogru modellenmesine ve yorumlanmasina yol agacaktir.
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ABSTRACT

High-dimensional datasets have presented difficulties in terms of performance during
analysis and modeling, as well as visualization and interpretation, as data volumes have
increased at an exponential rate. As a result of this difficulty, the curse of dimensionality has
been coined to describe it. Manifold learning methods are the topic of this study since they
seek to alleviate the curse of dimensionality by decreasing the data sets’ dimensions while
maintaining their inherent linkages. While studies on the effectiveness of manifold learning
algorithms in lowering dimensionality have been encouraging, most of this work has been
conducted with either imagine or numerical datasets. As a result, there is an enormous gap
in the research on adapting these algorithms for use with categorical data. To fill this void,
this thesis first selects and evaluates prominent manifold learning algorithms on categorical
datasets, then analyzes and discusses these results in depth. Manifold learning techniques
Kernel PCA, Isomap, Locally Linear Embedding (LLE) (and its 3 variants) -, t-Distribution
Stochastic Neighbor Embedding (t-SNE), and Uniform manifold approximation and
projection (UMAP) were selected for this investigation. Researchers have paid close
attention to these algorithms because of their success in several different fields. This study
contributes to the growing body of knowledge regarding dimensionality reduction methods
by exploring their utility in the context of categorical data. Examining how well these
manifold learning algorithms capture and retain the underlying structure and relationships in
categorical datasets is an essential part of evaluating these methods. Different evaluation
measurement techniques are utilized to evaluate performance. The findings provide useful
insights for researchers dealing with varied data types by revealing the strengths and
limitations of manifold learning algorithms when applied to categorical data. The findings
from this study will enhance the use of dimensionality reduction methods, leading to more
accurate modeling and interpretation of high-dimensional categorical datasets.
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