Understanding the Role of Statistics in Machine Learning and Data Science

Statistics plays a role in modern machine learning (ML) and data science. It provides a way of knowing, understanding, and predicting data in order to make sound decisions by the researchers and practitioners. Among the most important concepts of the literature, one must mention the employment of the statistical techniques to provide a model, identify features and perform the evaluation to present quality and reliable results [1], [2].
The development of models requires statistical thinking. Most of the ML algorithms are based on classical methods like linear and logistic regression [3]. In statistics such concepts as bias, variance and trade off between underfitting and overfitting are directly related and they are used to choose the models that can be generalized. Bayesian inference and other probabilistic methods enable their practitioners to provide approximations of uncertainty when making predictions and to modify models as new information is received [4].
Statistics offers techniques in the process of feature selection and analysis to establish the relevant variables and minimize irrelevant complexity. It uses techniques, such as correlation analysis, hypothesis testing, and regularization techniques to identify the most important features [5]. values, confidence intervals and effect sizes are statistical measures that facilitate the assurance that the model results are robust and interpretable.
Model validation is another statistical area that is necessary. The examination of the performance of the ML models based on new data is determined through cross validation, bootstrapping and resampling techniques [6]. The performance metrics like the mean squared error, ROC-AUC and F1 score are grounded on the concepts of statistics, and these measures can be used to objectively compare different models among themselves. 
In conclusion, nearly every single step in the data science process is based on statistics. The classical statistical approaches continue to define the modern machine learning practice, either in the selection of features and model construction, or in the performance validation and uncertainty estimation. Being aware of these principles, data scientists will make more correct predictions, reliable and understand findings in a meaningful manner.
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