First level continuing education program "Data Analytics for Business Intelligence and Data
Science" (2025-2026)

Details of each individual course might vary depending on the teaching requirements identified by the committee.

COURSES AND TOPICS

Programming Methodology & Software for Business Intelligence
67 h. Lectures - 158 h. Individual Study
9 ECTS - SSD: INF/01

Syllabus Overview, Introduction to Business Intelligence, Data Science & the Data Life Cycle

Business Intelligence Case Studies

SAS Programming Lab

Introduction to Python Programming

Python Programming for Data Analytics

Introduction to QGIS for Geodata Analytics

SQL Programming & Relational Databases

Introduction to Tableau for Dashboard & Data Visualization

Final Assessment

Data Management & Unstructured Data Processing
28 h. Lectures - 72 h. Individual Study
4 ECTS - SSD: INF/01

Open Data, Data Catalogs, Digital Agendas & Data Sources

Data Design Thinking & Service Design

Decision Support Systems

Python Programming for Data Management

SAS Viya & SAS DI for Data Integration

Final Assessment

Big Data, Internet of Things, Data Gathering & Data Quality
12 h. Lectures - 13 h. Individual Study
1 ECTS - SSD: INF/01

Sensors, Internet of Things & Big Data

Introduction to Geographical Data

Anagraphic Data & Database Quality Assessment

Final Assessment
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Introductory Statistics
52 h. Lectures - 123 h. Individual Study
7 ECTS - SSD: SECS-S/03

Data, Big Data & Found Data

Events & Probability

Probability Distribution

Introduction to R Programming

Descriptive Statistics: Data Indexing, Graphs & Other Objects

Confidence Intervals

Parametric & Non-Parametric Statistical Tests

Correlation & Univariate Linear Regression

One-Way ANOVA

Introduction to Causal & Explanatory Models

Final Assessment

Data Mining I - Machine Learning, Text Mining & Large Language Models
50 h. Lectures - 125 h. Individual Study
7 ECTS - SSD: INF/01

Introduction to Machine Learning, Pre-Processing & Similarity Measures

Introduction to Classification: k-Nearest Neighbors, Naive Bayesian Networks, Decision Trees, Random Forests; Introduction to Performance Evaluation: Accuracy,
F-score, Cross Validation, ROC Curve

Python Programming Lab

Introduction to Clustering & Performance Evaluation: K-means, Hierarchical, Single Link, Complete Link & DBScan Clustering

Python Clustering Lab

Machine Learning Lab

Introduction to Natural Language Processing, Syntax & Semantic Analysis

Basic Text Processing, NLTK, Spacy, Tokenization, POS Tagging, Syntax Analysis & NER

Vector Space Model, Document Similarity & Search Engine Lab

Distributional Semantics, Word2vec, Doc2vec & Word Embedding Lab

Language Modelling, N-grams, Transformer Architecture, N-Gram Language Model Acquisition & Language Sequencing Lab

Large Language Models

Final Assessment

Data Mining II - Statistical Information Synthesis
24 h. Lectures - 51 h. Individual Study
3 ECTS - SSD: INF/01

Statistical Information Synthesis in Public Administration: Statistical Indicators, Dashboards, Data Mining, Text Mining, AI Applications

Cluster Analysis

Behavioural Segmentation

Interpretation of Results, Production, Support to Corporate Marketing Strategies

Factor & Correspondence Analysis

Final Assessment
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Parametric & Causal Models
39 h. Lectures - 86 h. Individual Study
5 ECTS - SSD: SECS-S/01

Extensions of Linear & Logistic Regression Models

Causal & Quasi-Experimental Models

Models, Numbers, Forecasting, Causality, Benchmarks & Examples of Models

Surveying, Bayesian Probability, Contingency Tables & Model Formalisation

Empirical Evaluation of Logistic Regression Models

Graphical & Algebrical Structural Model Formalisation, Model Estimation, Tools for Modeling, 3 to 6-variable Models

Market Basket Analysis

Pre-Exam Lab

Final Assessment

Simulation Techniques
24 h. Lectures - 51 h. Individual Study
3 ECTS - SSD: SECS-S/03

Linear/Non-Linear Model Selection

Model Estimation

Model Tuning

Power Law, Pareto & Zipf Distribution; Gini Coefficient & Lorenz Curve

Forecasting & What-If Analysis

Power Law Distribution Lab

Final Assessment

Statistical Interpretation & Communication
24 h. Lectures - 51 h. Individual Study
3 ECTS - SSD: SPS/07

Corporate Business Intelligence Informations

Legal Responsibility for Research, Data Ownership, Copyright & Open Access Data

Corporate Social Responsibility: Rhetorics, Metrics, Stakeholders

Statistical Communication & Gestalt Theory

Data Journalism & Graphical Representations of Data

Final Assessment
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