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Abstract. In the ever-evolving landscape of cybersecurity, the prevalence of data breaches 

necessitates robust predictive analytics to preemptively identify potential threats. This study 

conducts a comparative analysis of various machine learning algorithms, including Support Vector 

Machines, Random Forest, and Neural Networks, assessing their efficacy in breach detection. 

Through a systematic evaluation utilizing real-world datasets, we quantify the algorithms' 

performance based on accuracy, precision, and recall metrics. Our findings reveal that while Neural 

Networks offer superior accuracy, Random Forest excels in interpretability and speed. This research 

underscores the significance of selecting the appropriate algorithm in enhancing cybersecurity 

measures, providing valuable insights for practitioners and researchers alike. 
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Introduction 

Cybersecurity remains one of the most pressing challenges for organizations worldwide, 

with data breaches increasingly becoming a common occurrence. As businesses and 

governmental bodies transition further into the digital realm, the complexity and scale of 

cyber threats grow, demanding advanced and proactive approaches to threat detection and 

response. The cost of data breaches is staggering, affecting millions of users and resulting 

in significant financial and reputational damage. According to recent studies, the global 

cost of cybercrime is expected to reach $10.5 trillion annually by 2025, highlighting the 

urgent need for effective methodologies in breach detection. Machine learning (ML) has 

emerged as a pivotal technology in the field of cybersecurity, offering innovative solutions 



that enhance the capability of existing security frameworks. This paper sets out to analyze 

the comparative efficiency of various ML algorithms in predictive analytics tailored for 

cybersecurity breach detection. We aim to evaluate the performance of well-established 

machine learning techniques, such as Support Vector Machines (SVM), Random Forest 

(RF), and Neural Networks (NN). By deploying these algorithms on diverse datasets 

encompassing varied breach scenarios, we establish a robust framework for assessing their 

effectiveness based on critical parameters such as accuracy, precision, and computational 

efficiency. Furthermore, the research also explores the interpretability of these algorithms, a 

crucial aspect when deploying machine learning solutions in real-world cybersecurity 

incidents. Clear identification and understanding of decision-making processes in breach 

detection models can greatly influence trust and acceptance among stakeholders. The paper 

is structured as follows: Section 2 provides a comprehensive overview of the existing 

literature on machine learning applications in cybersecurity. Section 3 details the datasets 

and methodologies employed in our experiments. Section 4 presents the comparative 

analysis of the algorithms, while Section 5 discusses the implications of our findings and 

offers recommendations for future research directions. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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