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The field of sta-s-cs is central to the development of Machine Learning (ML) and Data 
Science. Although the sta-s-cal framework puts the focus on making sure that algorithmic 
learning based on data is robust, interpretable, and evidence-based, ML stresses the laDer in 
the first place as well. 
 
Sta-s-cs In the centre, data explora-on and preprocessing is supported by sta-s-cs. Some of 
the techniques used include the summary measures, distribu-ons and tes-ng of hypotheses, 
which assist in determining the paDern and anomalies in the datasets. As an example, some 
of the most cri-cal steps involved in predic-ve model training are sta-s-cal normaliza-on and 
outlier detec-on [1].  
This makes sure that the input informa-on is reliable and uniform. Most ML models are 
sta-s-cal extensions in the development of algorithms. The decision trees make use of such 
sta-s-cal measures as informa-on gain and Gini index, whereas clustering techniques are 
based on distance measures, which are calculated through the applica-on of sta-s-cal 
principles [2]. Hiding Markov Models and Bayesian networks are probabilis-c models which 
apply the sta-s-cal probability theory directly [3]. 
 
The other most important sector is model evalua-on. ML system performance is measured by 
a set of sta-s-cal indicators, including mean squared error (MSE), confusion matrices, and 
ROC curves. Such sta-s-cal resampling methods as k-fold cross-valida-on give objec-ve 
es-ma-ons of predic-ve accuracy [4]. The tools assist prac--oners in establishing the 
reliability of models in the real world. 
 
Sta-s-cs has an impact on inference and interpretability as well. Although black-box models 
such as deep neural networks are not usually transparent, sta-s-cal models focus on 
explainability by measuring uncertainty and highligh-ng important features [5]. This has been 
crucial in sensi-ve fields like healthcare and finance. 
 
Finally, sta-s-cs is not only a predisposi-on of ML and AI but an inseparable part. It helps to 
make sure that data-driven decisions will be valid, trustworthy, and scien-fically meaningful. 
Due to the con-nuous increase in both the volume and the complexity of data, the 
collabora-on between sta-s-cs and ML will s-ll be on the forefront of intelligent system 
development. 
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