Introduction 
the main idea: how data science (DS) and machine learning (ML) are supported by statistics.
Emphasize the importance of statistical reasoning in the creation and verification of models.
As an illustration, statistics offers techniques for data analysis, interpretation, and validation, which serve as the cornerstone of machine learning and data science. The creation of strong and trustworthy predictive systems is guided by statistical principles from model selection to evaluation [1], [2].

Model Development with Statistical Support 
Describe the use of statistical techniques in the development of machine learning models.
Incorporate ideas such as Bayesian methods, probability distributions, regression, and hypothesis testing.
For instance: "Many supervised learning algorithms, including logistic and linear regression, are based on regression analysis, a traditional statistical tool. Statistical inference is used by probabilistic models, such as Bayesian networks and Naive Bayes, to generate predictions in the face of uncertainty [3]. To find the most informative variables, feature selection frequently uses statistical measures like mutual information and correlation coefficients.

 Model Validation and Evaluation (80–100 words)
Explain the statistical techniques used to assess machine learning models, including cross-validation, accuracy, precision, recall, and confidence intervals.
Stress the importance of statistical reasoning in maintaining generalizability and preventing overfitting.
For instance, "In machine learning, model validation uses statistical methods to measure predictive performance." Practitioners can estimate generalization error using cross-validation and bootstrapping, and they can evaluate the significance of model results using confidence intervals and hypothesis testing [4]. Such statistical analysis guarantees the interpretability and dependability of models.

Classical Statistics' Impact on Contemporary Data Science
Talk about the ways that traditional approaches affect contemporary workflows.
Bring up data cleaning, visualization, and exploratory data analysis (EDA).

For instance, "Exploratory data analysis, anomaly detection, and visualization techniques are how classical statistical methods shape data science workflows." Data preprocessing and feature engineering are based on ideas like probability distributions, correlation, and standard deviation [2], [5].
 Summary
Give a brief overview of the significance of statistical reasoning in ML/DS.
For instance: "Statistical concepts are essential to data science and machine learning, directing the creation of models, the selection of features, and their assessment. The interpretability, dependability, and moral application of predictive models are all improved by a strong grasp of statistics.
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