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Course contents
This course covers fundamental theories and methods in high-dimensional data analytics with an emphasis 
on applications in industrial and systems engineering, including manufacturing, agriculture, and 
healthcare. Topics include statistical learning and nonparametric modeling techniques (e.g., polynomial 
regression, spline methods, and kernel-based approaches), multichannel and structured data analysis, 
regularization methods for high-dimensional data, dimensionality reduction, and optimization algorithms 
for data-driven modeling, including first-order methods, second-order methods, and the Alternating 
Direction Method of Multipliers (ADMM). The objective of this course is to provide students with the 
theoretical foundations and computational tools for analyzing and modeling high-dimensional data that 
arise in modern data-rich engineering systems. Upon successful completion of the course, students will be 
able to explain the opportunities and challenges associated with high-dimensional data analysis; apply 
statistical learning and nonparametric modeling techniques to analyze complex, high-dimensional datasets; 
formulate and solve optimization problems for high-dimensional data modeling using modern optimization 
algorithms.



 The course is in person only; registration is required at this link.

Contact@DII: prof. Antonio Lepore  antonio.lepore@unina.it, dr. Christian Capezza  christian.capezza@unina.it

Additional Info
The official language will be English. Lessons will 
include in-class activities.
In-person participation in the course and successful 
completion of the final test will give
- PhD students the right to 4 CFU.
- Master's degree students the right to 2 CFU in 

other knowledge.
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Monday
Oct 5th, 2026
Aula MUNDUS

11:00-11:30:

11:30-13:00:

Welcome and greetings from the Department of Industrial Engineering (DII):
prof. Antonio Lanzotti
Chair of the DII Excellence Teaching Committee (CODEC)

Monday
Oct 5th, 2026
Aula MUNDUS

14:30-16:30: Linear regression and generalized linear regression for high-dimensional data 
analysis. 

Monday
Oct 12th, 2026
Aula MUNDUS

11:00-13:00: Local regression and kernel regression: discussion of nonparametric 
modeling choices.

Monday
Oct 12th, 2026
Aula MUNDUS

14:30-16:30: Review of the basics of convex optimization for data-driven modeling.

Monday
Oct 19th, 2026
Aula MUNDUS

11:00-13:00: Large-scale optimization algorithms.

Monday
Oct 19th, 2026
Aula MUNDUS

14:30-16:30: Regularization for high-dimensional data: ridge, lasso, adaptive/group lasso, 
non-negative garrote and rank penalties.

Tuesday
Oct 20th, 2026
Aula MUNDUS

11:00-13:00: Dimensionality reduction including tensor decomposition; applications in 
prognostics, fault detection and monitoring; summary/discussion.

Tuesday
Nov 3rd, 2026
Aula MUNDUS

11:00-13:00: Final Test.

Introduction to high-dimensional data and related challenges.
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