understanding the Role of Statistics in Machine Learning and Data Science
Statistics plays a significant role in machine learning (ML) and data science because it supports data interpretation, prediction, and model evaluation. Modern ML systems are built on statistical concepts such as probability, regression analysis, inference, and hypothesis testing. According to Grebovic et al., statistical models are commonly used to identify patterns and relationships in data, while ML models improve predictive performance through advanced computational techniques [1]. Therefore, statistics provides the theoretical foundation for many artificial intelligence applications and predictive systems.
Traditional statistical methods such as Logistic Regression and Lasso Regression remain important in classification and prediction tasks because they provide simpler interpretation of variables and outcomes [1]. However, machine learning methods including Decision Trees, Random Forests, Support Vector Machines, and Artificial Neural Networks can analyse more complex and nonlinear relationships between variables [1]. Grebovic et al. explain that neural networks imitate human learning processes and improve prediction accuracy in many real-world applications. Similarly, Paliwal and Kumar state that neural networks offer greater flexibility and predictive capability compared to conventional statistical techniques [2]. This demonstrates how machine learning extends classical statistical approaches while still relying on statistical reasoning and evaluation.
Statistical thinking is also essential for validating and evaluating machine learning models. Performance measures such as accuracy, precision, recall, F1-score, and Root Mean Square Error (RMSE) are widely used to assess reliability and effectiveness [1]. In addition, techniques such as feature selection, cross-validation, and data preprocessing help reduce bias and improve model quality. Nevertheless, machine learning methods do not always outperform traditional statistical models. Makridakis et al. explain that statistical forecasting techniques can sometimes provide more reliable results than neural network models, especially when datasets are limited or poorly structured [3]. In conclusion, statistics remains a core component of machine learning and data science because it ensures accurate, reliable, and interpretable AI systems.
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