Title: Understanding the Role of Statistics in Machine Learning and Data Science

Statistics is widely used in machine learning (ML) and data science. The idea is that statistics provides the rules and methods to learn from data, measure uncertainty, and make predictions. Without statistics, AI systems today would not be reliable and dependable. One of the significant applications of statistics is in model building and testing. Probability distributions and hypothesis testing enable us to decide if a model is correct or if it is matching noise. E. Jahani, P. Sundsøy, J. Bjelland, P. Deshpande, A. Karnataki, and P. Shingavekar explained to us that a lot of supervised learning is based on statistical learning theory, which gives us a firm foundation for prediction [1],[3]. Statistics is also vital in data size reduction and feature selection. It is used to determine useful variables and avoid overfitting via correlation tests and Principal Component Analysis (PCA). Z. B. Pambuko illustrated that statistical thinking drives feature selection and makes models better [2]. Classic methods like linear regression, logistic regression, and Bayesian inference directly impacted ML in the modern world. W. R. Hersh, R. E. Hoyt, S. Chamberlin, J. S. Ancker, A. Gupta [4] also stated that almost all new algorithms like decision trees and ensembles are actually modifications of the classic statistical models. Additionally, resampling methods like cross-validation and bootstrapping, developed by J. F. Bozeman, are still employed today to verify how well models generalize. To connect theory with practice, I utilized the swirl package in RStudio that teaches statistics interactively. I used the data mtcars and built a linear model to forecast car fuel efficiency (mpg) based on weight (wt) and horsepower (hp)[5]. The R code was: 
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This depiction shows how a statistical method (regression) is applied directly within ML pipelines to make predictions. Practicing with swirl, I grasped the way in which statistics remains integral to feature selection, model validation, and prediction in data science. In conclusion, statistics not only constitutes the backdrop of data analysis history but is also a primary tool in ML and AI today, making models not only precise but dependable as well.
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