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ABSTRACT

This study examines how data processing, sophisticated machine learning (ML), 
and data security are crucial to data-​driven decision-​making. It covers accurate 
data collecting, cleaning, and pre-​processing methods, which are the foundation for 
trustworthy ML models. Exploratory data analysis and feature engineering provide 
difficult dataset insights. Data quality depends on how missing data and outliers are 
handled. Predictive modelling uses ML approaches such supervised, unsupervised, 
semi-​supervised, ensemble, and deep learning. Reducing dimensionality and selecting 
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features improve model efficiency and interpretation. The model creation, training, 
and assessment methods ensure performance quality. The study also emphasises 
data security, ML ethics, privacy, and justice. New technologies in eCommerce data 
security are revolutionising protection methods, and AI-​based solutions are moving 
cybersecurity towards transparency and confidentiality. However, future study will 
examine ethical problems and explainability to improve data-​driven applications.

1.INTRODUCTION

The world of today which is constantly changing is unique in terms of the in-
credible volume of digital data and the novel technologies that emerge from time 
to time. This has led to the convergence of powerful data processing techniques, 
trustworthy machine learning algorithms, and strict data security protocols, which 
have become necessary and fundamental(Mahesh 2020). The digital era has come, 
and data is the new oil, and it is the driving force of innovation, it is the one that 
influences choices, and it is the one that reshapes almost every industry. Organiza-
tions from any sector in the global economy, from retail to transportation, health-
care to finance, are using data-​driven approaches to underline crucial features, to 
make their business more effective, and even to stay in competition in a connected 
world. The multi-​faceted data science approach, comprised of the combination 
of ML methods and data processing algorithms, drives the data-​driven change. A 
successful ML model is built on a strong base of effective data collection, cleans-
ing, and pre-​processing(Sharifani, K., & Amini, M 2023). Feature engineering and 
EDA techniques are the main choices for data scientists that help them make sense 
of raw data, find significant insights, and extract useful knowledge from gigabytes 
of various unprocessed data(Ben Jabeur, S et al 2023).

Along with these factors, the problems of managing missing data and outliers 
will inevitably become more and more of a topic of discussion as the scale of data 
keeps expanding without showing any signs of slowing down. Well-​structured 
strategies for these problems are vital to ensure the effectiveness and robustness 
of machine learning models as well as to ensure the reliability and consistency of 
data. ML, technically, is a set of various techniques and approaches, among which 
are supervised, unsupervised, and semi-​supervised classifying systems (Sarker, I. 
H 2021). Predictive modeling, problem detection, clustering, and pattern recogni-
tion are among the many problems that can be solved by the diversified machine 
learning algorithms ranging from the standard regression and classification to the 
newest NN and DL architecture(Ahsan et al 2021).
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