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Abstract: The 4.0 era represents the Fourth Industrial Revolution, a new era of innovation
marked by the integration of digital technologies such as Artificial Intelligence (Al), the Internet
of Things (loT) and Big Data, to create interconnected, automated and data-centric systems,
which can improve efficiency, personalization and decision-making.

In this new era of digitalization, however, there is a prevailing belief that, due to the enormous
amount and speed with which data is generated, these emerging digital technologies can solve
important problems in society, industry, or healthcare solely through the analysis of empirical
data, without the need for scientific models. theory, experience or knowledge of the sector. The
idea is that causality no longer matters, just simple correlation is enough. Some even go so far
as to claim that Statistics has died due to the rise of Data Science. They consider statistics
obsolete and statisticians professionals specialized in techniques that are no longer useful, and
concerned with issues that seem irrelevant in the face of the complexity of the challenges of the
twenty-first century.

In this talk, through a SWOT (Strengths Weaknesses Opportunities and Threats) analysis of
Statistics in the digitized world, | will try to reveal the reasons for these beliefs about the
obsolescence of Statistics, and share my perspective on the key factors that could help Statistics
regain its social recognition and its fundamental role as a key component to successfully address
many of the problems facing our society.

Many of the ideas come from the teachings of Professor George E. P. Box, an eminent English
statistician who died a decade ago, and Professor John MacGregor, a prominent Canadian
chemical engineer and statistician, a disciple of Professor Box, who have been some of the most
influential people in my professional career.

I will highlight the potential of Latent Variable Multivariate Statistical Models, and in particular
Principal Component Analysis (PCA) and Partial Least Squares (PLS) Regression, to address some
of the main challenges of industry and healthcare in highly digitized environments (Industry and
Health 4.0). Among them, | will highlight the development of imaging biomarkers for the early
diagnosis of cancer using non-orthogonal PCA, the design of Multivariate Statistical Process
Control (MSPC) schemes and the multivariate analysis of images based on PCA, as well as the
optimization of processes, the definition of the raw material design space and the development
of multivariate capacity indices based on latent variables using historical data (not from any
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experimental design) using PLS. These approaches leverage the PLS's ability to model causality
in latent space, even from historical data, typical in highly digitized environments. | will also
discuss the advantages/disadvantages of these techniques with others from Machine Learning
such as Random Forests, Neural Networks, etc., and from Classical Statistics such as Multiple
Linear Regression and Logistic Regression.

All topics addressed will be illustrated through real examples from industry (chemical,
pharmaceutical and food) and health (cancer diagnosis by imaging) in which | have been involved
in recent years, as a result of collaboration in research projects and consultancy work with
several companies and hospitals.
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