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abstract The computational and interpretational difficulties caused by the ever-
increasing dimensionality of biological data generated by new technologies pose a
significant challenge. Feature selection (FS) methods aim to reduce the dimension, and
feature grouping has emerged as a foundation for FS techniques that seek to detect strong
correlations among features and identify irrelevant features. In this thesis, methods that
utilize feature grouping in a supervised context were developed. We initially tested the
effects of different clustering algorithms on SVM-RCE and observed the best
performance with K-means. In the first developed method, Recursive Cluster
Elimination with Intra-cluster Feature Elimination (RCE-IFE), both cluster and intra-
cluster elimination is performed recursively in each cluster reduction step. Our
experimental findings imply that RCE-IFE provides robust classifier performance and
significantly reduces feature size while maintaining feature relevance and consistency.
In the second developed Grouping — Scoring — Model (G-S-M) based study, G-S-
M_Rep, we use prior knowledge to form disease groups, and select top features as
representative of each group. These representative features are learnt by the model in a
cumulative manner. Results show that G-S-M_Rep attains satisfactory model
performance with a small number of features. Consequently, this thesis presents methods
based on feature grouping and focuses on improving feature reduction capability,
classification performance, feature relevancy, and feature consistency.

keywords Feature Grouping, Machine Learning, Recursive Cluster Elimination,
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0zet Yeni teknolojilerle tiretilen biyolojik verilerin giderek artan boyutlulugunun
neden oldugu hesaplama ve yorumlama giigliikleri 6nemli bir zorluk olusturmaktadir.
Ozellik segimi (FS) yontemleri boyutu azaltmayr amaglar ve ozellik gruplamasi,
ozellikler arasinda giiglii korelasyonlar1 tespit etmeyi ve ilgisiz dzellikleri belirlemeyi
amaglayan FS teknikleri igin bir temel olarak ortaya ¢ikmistir. Bu tezde, gozetimli bir
baglamda 6zellik gruplandirmasimni kullanan yontemler gelistirilmistir. Baslangicta farkl
kiimeleme algoritmalarinin SVM-RCE {izerindeki etkilerini test ettik ve K-means ile en
iyi performansi gozlemledik. Gelistirilen ilk yontem olan Obek I¢i Ozellik Eleme ile
Yinelemeli Obek Eleme (RCE-IFE) yonteminde, her bek azaltma adiminda hem &bek
hem de dbek i¢i eleme yinelemeli olarak gergeklestirilir. Deneysel bulgularimiz, RCE-
IFE'nin gii¢lii bir siiflandirici performansi sagladigini ve 6zellik ilgisini ve tutarliligini
korurken 6zellik boyutunu énemli dlgiide azalttigimi gdstermektedir. ikinci gelistirilen
Gruplama — Puanlama — Model (G-S-M) tabanli ¢alisma olan G-S-M_Rep'de, hastalik
gruplarini olusturmak icin 6n bilgileri kullaniyoruz ve her grubu temsil edecek en iyi
ozellikleri seciyoruz. Bu temsili 6zellikler model tarafindan kiimiilatif bir sekilde
ogrenilir. Sonuglar G-S-M_Rep’in az sayida Ozellikle tatmin edici bir model
performansina ulastigini gostermektedir. Sonug olarak, bu tez 6zellik gruplandirmaya
dayal1 yontemleri sunmakta ve 6zellik azaltma yetenegini, siniflandirma performansini,
ozellik alaka diizeyini ve 6zellik tutarliligini iyilestirmeye odaklanmaktadir.
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