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abstract According to the World Health Organization (WHO), breast cancer is one
of the most prevalent illnesses, with 7.8 million instances recorded in the previous five
years. As such, it poses a serious threat to world health. This alarming statistic
underscores the urgent necessity for enhanced diagnostic methods. Against this
backdrop, the current study proposes a novel diagnostic model, the CSA-PSO-LR
classifier, which innovatively combines the clonal selection algorithm (CSA) with
particle swarm optimization (PSO) to refine the logistic regression model training
process for breast cancer detection. This research employs two extensively recognized
datasets: the Wisconsin Diagnostic Breast Cancer (WDBC) and the Wisconsin Breast
Cancer Database (WBCD), putting into practice a strict evaluation procedure that
assesses performance using Bayesian hyperparameter optimization and 10-fold cross-
validation. Furthermore, the study introduces CPU parallelization strategies to
significantly curtail the model training time. Comparative analyses against machine
learning algorithms, encompassing decision trees, extreme gradient boosting, k-nearest
neighbors, logistic regression, random forests, and support vector machines,
demonstrate the CSA-PSO-LR classifier's superior performance in detection accuracy
and F1-measure. This investigation contributes a groundbreaking approach to the early
detection of breast cancer, potentially facilitating more effective treatment plans and
enhancing patient survival prospects.
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ozet Diinya Saglk Orgiitii (WHO) tarafindan belirlendigi iizere, gdgiis kanseri, son
bes yilda 7.8 milyon yeni vakayla en yaygin kanser tiirlerinden biri olarak 6n plana
¢ikmaktadir. Bu carpict istatistik, gelismis tan1 yontemlerine olan acil ihtiyaci
vurgulamaktadir. Bu baglamda, mevcut caligma, gogiis kanseri tespiti icin lojistik
regresyon modeli egitim siirecini iyilestirmek amaciyla klonal se¢im algoritmasi (CSA)
ile parcacik siirii optimizasyonunu (PSO) yenilikg¢i bir sekilde birlestiren CSA-PSO-LR
siiflandiricisint onermektedir. Bu arastirma, genis capta taninan iki veri seti olan
Wisconsin Diagnostik Gogiis Kanseri (WDBC) ve Wisconsin Gogiis Kanseri Veritabani
(WBCD) kullanilarak, performans degerlendirmesi i¢in 10 kat ¢apraz dogrulama ve
Bayes hiperparametre optimizasyonunu iceren kati bir degerlendirme protokolii
uygulamaktadir. Ayrica, c¢aligma, model egitim siiresini onemli Slglide kisaltmayi
amaglayan CPU paralellestirme stratejilerini tanitmaktadir. Karar agaclari, asir1 gradyan
artirma, en yakin komsular, lojistik regresyon, rastgele ormanlar ve destek vektor
makineleri gibi makine 6grenimi algoritmalarina kars1 yapilan karsilastirmali analizler,
CSA-PSO-LR smmiflandiricisinin  tespit dogrulugu ve F1-Olciiti agisindan stiin
performans sergiledigini géstermektedir. Bu arastirma, gégiis kanserinin erken tespitine
yonelik yenilik¢i bir yaklasim sunarak, daha etkili tedavi planlarinin kolaylastirilmasina
ve hastalarin hayatta kalma beklentilerinin artirllmasina katkida bulunmaktadir.

anahtar kelime Klional sec¢im algoritmasi, Pargacik siirii optimizasyonu, Lojistik
regresyon, Bayes optimizasyonu, Gogiis kanseri teshisi



