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INSTRUCTIONAL GOALS

The course is designed so as to be the missing link between model-based analysis (e.g., statistical
modeling or simulation) and data-centric techniques (e.g., machine learning and data mining). In
particular, the course will make use of many examples of real-life event logs to illustrate and bring
down to earth the concepts and algorithms presented in the other courses during the first year of
the program. Students will have the opportunity to work in teams in order to solve real-life
problems, by combining models and methodologies learned in class with tools and techniques used
for maintaining, analyzing and processing data.

INTENDED LEARNING
OUTCOMES

They describe what a
learner is expected to
know, understand and be
able to demonstrate after
completion of a learning
path.

Knowledge and understanding:

Through concrete data sets and algorithmic toolkits, the course will provide a good understanding on
how to apply data science methodologies in order solve concrete problems, so as to analyze and
improve applications in a variety of domains.

Applying knowledge and understanding:
On successful completion of this course students will be able to:
e Design effective solutions to a given data-driven problem using concrete data science
methodologies.
*  Gothrough the full data science process, starting from data cleaning, building and training
models, execution and quality/performance refinement.
. Deal with real data science applications "in the wild".

Making judgements:

Students are expected to be able to analyze different techniques, approaches and models for data
science applications. Throughout the entire course, students will be invited to assess critically
strengths and weaknesses of different solutions for the same problem.

Communications Skills:

This course will enhance students’ capabilities to communicate effectively their ideas, findings,
proposals, analysis and critical reasoning throughout the completion of their project work. A special
emphasis will be given to oral presentations and pitches in project group works, and to writing
technical reports and documentation.

Learning skills:

This course will empower students with the capability to carry out concrete data science projects of
industrial interest. A strong emphasis will be given to solving complex business problems that are
typical of today’s data-driven companies.
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Pre-requisites Basic knowledge of fundamental algorithms and computer programming skills. Working
knowledge of Python is strongly recommended.

Course content Through a hands-on approach, the course will go through the different steps involved in achieving
the business goal of a data science project. In particular, it will cover the following topics:
e Data understanding (collect, describe, explore and verify data quality)
e Data preparation (select, clean and integrate data)
*  Modeling (build, train and assess models)
e Evaluation (evaluate results and review process).
*  Deployment (plan deployment, plan monitoring and maintenance).

Reference Books Lecture notes, research papers and course material will be made available on the e-learning
platform.
Teaching Methods The course consists of lectures, testimonials and seminars from industries, complemented by practical

lab sessions, group project works, and small contests.

Assessment There will be a project which counts for 100% of the grade, where students are required to
demonstrate that:

*  theyare able to design innovative solutions for concrete business problems.

e they are able to analyze and assess critically strengths and weaknesses of different data
science techniques;

*  they can apply data science techniques in an independent and critical way;

*  they can communicate effectively their ideas, findings, proposals, analysis and critical
reasoning.

The assessment will take into account the students’ capacity for thinking creatively, innovatively,
analytically, logically and critically; their capacity to design and evaluate data science solutions,
making reasoned judgements about these; their capacity to present effectively findings and
conclusions and to write detailed technical reports and documentation about their project work.
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