
Statistical Methods and Applications -
Metodi statistici e applicazioni (2024)

Il corso

Codice corso: 29939

Classe di laurea: LM-82

Durata: 2 anni

Lingua: ENG

Modalità di erogazione:

Dipartimento: SCIENZE STATISTICHE

Presentazione

Il Corso di studio mira a formare figure professionali in grado di gestire l'intero processo di pianificazione e
raccolta di dati al fine di effettuare analisi di fenomeni complessi basate su metodi e modelli statistici per
l’accrescimento della conoscenza e il supporto alle decisioni in diversi contesti applicativi, sia in istituzioni
pubbliche che in aziende private. Il corso di laurea magistrale è interamente erogato in lingua inglese ed è
connotato da una spiccata vocazione internazionale che prevede la possibilità di integrare nel percorso di studio
il conseguimento di un titolo doppio con alcune prestigiose sedi universitarie europee. L'obiettivo è quello di
dotare i laureati di competenze adeguate a specifici profili professionali. Queste figure includono: il data analyst in
grado di sfruttare in modo integrato strumenti statistici, metodi di ottimizzazione e grandi moli di dati; l'esperto
nell'ambito delle metodologie di produzione ed analisi delle statistiche ufficiali nazionali ed internazionali e
l'esperto di metodi statistici per il trattamento di dati economici. La formazione di queste figure è specificamente
indirizzata attraverso tre distinti percorsi (curricula). Le conoscenze sono integrate e potenziate con ulteriori
attività formative, talvolta inquadrate all’interno di tirocini, e sono valutate tramite prove intermedie, discussione di
progetti individuali e lavori di gruppo, elaborati in forma scritta dai discenti e accertate tramite esami di tipo
tradizionale.



Percorso formativo

1º anno

Insegnamento Semestre CFU Lingua

1056015 | STOCHASTIC
PROCESSES

1º 9 ENG

Obiettivi formativi

Learning goals
The course provides a broad introduction to stochastic processes. In particular the aim is
- to give a rigorous introduction to the theory of stochastic processes,
- to discuss the most important stochastic processes in some depth with examples and applications,
- to give the flavour of more advanced work and applications,
- to apply these ideas to answer basic questions in several applied situations including biology, finance and search engine
algorithms.

Knowledge and understanding
At the end of the course the students will be familiar with the basic concepts of the theory of stochastic processes in discrete
and continuous time and will be able to apply various techniques to study stochastic models that appear in applications.

Applying knowledge and understanding
At the end of the course the students will have the tools to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space. The students will have the tools to solve simple applied problems in new
environments and broader contexts.

Making judgements
At the end of the course the students will have the tools to evaluate critically and choose between different stochastic models
to model phenomena that evolve in time and space. The student will also acquire the necessary language skills to start
reading academic books on the topic and research papers.

Communication skills
The students will acquire the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes. In particular the student will also acquire the rationale behind the stochastic model studied
(e.g. the ideas of Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour...) that is
necessary to communicate to specialist and non-specialist audiences.

Learning skills
The students will acquire the methodology and the language to study in a manner that may be largely autonomous and to
apply the methodology to the subsequent studies in the area of statistics and finance.

A SCELTA DELLO
STUDENTE

1º 12 ENG

Obiettivi formativi

Questo insegnamento può essere scelto dallo studente all'interno dei corsi della Sapienza, purché coerente con il percorso
formativo.

10589920 | SAMPLE
SURVEYS

2º 9 ENG

Data analyst (percorso valido anche ai fini del conseguimento del doppio titolo italo-francese)



Insegnamento Semestre CFU Lingua

Obiettivi formativi

Learning goals
The primary goal of the course on “Sample Surveys” is that student should learn the main problems and methods in sampling
from finite populations. They should be able to formalize and plan the whole process of data collection and analysis in
observational studies.
In more detail, students should be able to plan a sample survey, to choose a sampling design, to plan the data collection, as
well as to analyze real data and to estimate quantities of interest.

Knowledge and understanding
After attending the course the students know and understand the main methodologies in planning a sample survey, as well as
in dealing with non-sampling sources of error, such as nonresponses and missing values, measurement errors, list
imperfections. Furthermore, students should be able to analyze real data and to estimate quantities of interests, such as
means and proportions.

Applying knowledge and understanding
At the end of the course the students are able to formalize and plan the whole process of data collection and analysis in
observational studies. They should be able to manage the most important (i) sampling designs and (ii) point and interval
estimators, as well as the main methodologies to deal with missing values, measurement errors, list imperfections. Moreover,
they should be able to apply the methods to the data and to interpret the results.

Making judgements
Students develop critical skills through the application of sampling and estimation methodologies to a wide range of contexts.
They also develop the critical sense through the comparison of different solutions and the analysis of results.

Communication skills
Students, through their study, should acquire the technical-scientific language of the discipline, to be used in their activity.

Learning skills
Students who pass the exam have learned a method of analysis to be used in the data collection and analysis from finite
populations."

10611848 | APPLIED
ECONOMETRICS

2º 6 ENG

Obiettivi formativi

Learning goals
The primary learning goal of this course is that of exposing students to the body of econometric techniques that are
customised to economics applications. The aim of the course is to review this body of techniques, to demonstrate their use in
hands-on style, drawing on as wide a range of example as possible, and to interpret each set of results in ways that are most
useful to read and represent economic phenomena.

Knowledge and understanding.
The course is supposed to broaden students' knowledge of the various econometric techniques that appear in the economics
literature, their properties and the way these are applied to data in order to verify economic theory.

Applying knowledge and understanding.
Upon successful completion of the course, students will be able to carry out a wide range of tasks in empirical economics,
such as recognising the most suitable approaches to analyse the data at hand in order to capture and model its regularities,
and intelligibly convey its messages to both economists and broader audiences.

Making judgements.
The course develops in a way to spurs students on researching empirical evidence of competing economic theories by
respecting the nature of convenient data.

Communication skills.
Through study and hands-on sessions, students will acquire the terminology characterising the discipline, which they are
required to use in both written and oral dissemination.

Learning skills.
Students who complete the course successfully will be acquainted with a method of analysis enabling them to endeavour the
main economic issues from an empirical point of view.



Insegnamento Semestre CFU Lingua

Curriculum Data Analyst -
Optional group B for 18
CFU/ECTS

Curriculum Data Analyst -
Optional group F for 12
CFU/ECTS

Curriculum Data Analyst -
Optional group C for 24
CFU/ECTS

2º anno

Insegnamento Semestre CFU Lingua

1047802 | SPATIAL
STATISTICS AND

STATISTICAL TOOLS
FOR ENVIRONMENTAL

DATA

1º 9 ENG

Obiettivi formativi

Learning goals
The student at the end of the course should be able to use with knowledge advanced modeling and exploratory techniques
specifically developed for spatially dependent data. This is achieved by assigning several homeworks on real data. Practical
sessions with the R software are part of each lecture, so to allow students to implement what is taught in the theoretical part.
Among the expected results, ability to elaborate environmental data using R software, ability to interpret the results obtained,
ability to choose the most suitable statistical models according to the hypotheses they are founded on and to their
compatibility with the data available.

Knowledge and understanding
The student will be able to understand the main tools for the analysis of spatial and spatio-temporal data. Also an introductory
knowledge of extreme value estimation and modeling will be part of his cultural heritage

Applying knowledge and understanding
Students will be involved in the discussion and analysis of case studies using the open source statistical software R. Students
will be asked prepare and discuss a presentation of the results of their homeworks. The presentation will be given on front of
the class and discussed.

Making judgements
Through the homeworks and the final presentations discussions, tudente will develop judgements capacity in terms of
theoretical choices in representation of real worls phenomena.

Communication skills
Students will be asked prepare and discuss a presentation of the results of their homeworks. The presentation will be given
on front of the class and discussed.
This procedure will help the student to develop his/her ability to communicate the results of its work.

Learning skills
One of the aims of the course is to build a statistical glossary and a dictionary of specific statistical concepts that will allow the
student to read and understand scientific papers using advanced statistical tools in the analysis of environmental data.

AAF1019 | PROVA
FINALE

2º 21 ENG

Obiettivi formativi

Students are required to write an original thesis that represents the knowledge achieved during the course of her/his study.



Insegnamento Semestre CFU Lingua

Curriculum Data Analyst -
Optional group B for 18
CFU/ECTS

Curriculum Data Analyst -
Optional group C for 24
CFU/ECTS

Curriculum Data Analyst -
Optional group F for 12
CFU/ECTS

1º anno

Insegnamento Semestre CFU Lingua

1056015 | STOCHASTIC
PROCESSES

1º 9 ENG

Obiettivi formativi

Learning goals
The course provides a broad introduction to stochastic processes. In particular the aim is
- to give a rigorous introduction to the theory of stochastic processes,
- to discuss the most important stochastic processes in some depth with examples and applications,
- to give the flavour of more advanced work and applications,
- to apply these ideas to answer basic questions in several applied situations including biology, finance and search engine
algorithms.

Knowledge and understanding
At the end of the course the students will be familiar with the basic concepts of the theory of stochastic processes in discrete
and continuous time and will be able to apply various techniques to study stochastic models that appear in applications.

Applying knowledge and understanding
At the end of the course the students will have the tools to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space. The students will have the tools to solve simple applied problems in new
environments and broader contexts.

Making judgements
At the end of the course the students will have the tools to evaluate critically and choose between different stochastic models
to model phenomena that evolve in time and space. The student will also acquire the necessary language skills to start
reading academic books on the topic and research papers.

Communication skills
The students will acquire the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes. In particular the student will also acquire the rationale behind the stochastic model studied
(e.g. the ideas of Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour...) that is
necessary to communicate to specialist and non-specialist audiences.

Learning skills
The students will acquire the methodology and the language to study in a manner that may be largely autonomous and to
apply the methodology to the subsequent studies in the area of statistics and finance.

A SCELTA DELLO
STUDENTE

1º 9 ENG

Obiettivi formativi

Questo insegnamento può essere scelto dallo studente all'interno dei corsi della Sapienza, purché coerente con il percorso
formativo.

Quantitative economics (percorso valido anche ai fini del conseguimento del doppio titolo italo-francese)



Insegnamento Semestre CFU Lingua

10616635 | PANEL DATA
MODELLING

2º 9 ENG

Obiettivi formativi

General Targets:
Prior educational teaching concern is the students’ understanding of the main (Economic Statistics Modeling) problems and
methods for Panel Data making use of parametric estimation. Here the empirical focus is on individuals represented by
Decisional Making Units (DMU). More specifically, these are banks typically involved in the European (and also international)
banking system. The course will focus on managerial problems of these firms by studying equations such as cost (mostly)
and profit functions which are relevant to asses on the Efficiency of banks. Furthermore, students should know both how to
solve analytical problems, in order to apply the appropriate methodology, and to interpret results obtained from empirical
applications to actual data.
Specific Targets:
a) Knowledge and capability in understanding.
After attending the course, students know and understand main problems of Panel Data. In particular, the course will account
for the logic for building empirical models, related to the underlying economic theory (and the consequent subdivisions in
endogenous and exogenous variables), with one or more equations in order to evaluate the degree of efficiency of a typical
Decisional Making Unit (here the bank and possibly the insurance company). We will study the main estimation methods of
Panel Data for solving efficiency problems pertaining a firm traditionally operating in the private sector.
b) Capability of applying knowledge and comprehension
At the end of the course students are able to formalize and solve problems by means of specific methods as well as treating
fundamental models of Panel Data to answer questions on the Efficiency and Productivity Analysis for the banking system.
Finally, students will be able to apply the methods studied to real data and interpret results correctly also from a theoretical
point of view.
c) Autonomy in assessment.
Students develop analytical skills and capacity of facing different alternative approaches for solving actual empirical problems.
d) Communication ability.
Students learn technical language which is appropriate for the subject studied and that will be used at the oral and written
exam, by means of practical exercises.
e) Learning capacity.
Students passing the exam are capable to extend the methodology studied also to other fields and derive conclusions.

10611848 | APPLIED
ECONOMETRICS

2º 6 ENG



Insegnamento Semestre CFU Lingua

Obiettivi formativi

Learning goals
The primary learning goal of this course is that of exposing students to the body of econometric techniques that are
customised to economics applications. The aim of the course is to review this body of techniques, to demonstrate their use in
hands-on style, drawing on as wide a range of example as possible, and to interpret each set of results in ways that are most
useful to read and represent economic phenomena.

Knowledge and understanding.
The course is supposed to broaden students' knowledge of the various econometric techniques that appear in the economics
literature, their properties and the way these are applied to data in order to verify economic theory.

Applying knowledge and understanding.
Upon successful completion of the course, students will be able to carry out a wide range of tasks in empirical economics,
such as recognising the most suitable approaches to analyse the data at hand in order to capture and model its regularities,
and intelligibly convey its messages to both economists and broader audiences.

Making judgements.
The course develops in a way to spurs students on researching empirical evidence of competing economic theories by
respecting the nature of convenient data.

Communication skills.
Through study and hands-on sessions, students will acquire the terminology characterising the discipline, which they are
required to use in both written and oral dissemination.

Learning skills.
Students who complete the course successfully will be acquainted with a method of analysis enabling them to endeavour the
main economic issues from an empirical point of view.

10589920 | SAMPLE
SURVEYS

2º 9 ENG

Obiettivi formativi

Learning goals
The primary goal of the course on “Sample Surveys” is that student should learn the main problems and methods in sampling
from finite populations. They should be able to formalize and plan the whole process of data collection and analysis in
observational studies.
In more detail, students should be able to plan a sample survey, to choose a sampling design, to plan the data collection, as
well as to analyze real data and to estimate quantities of interest.

Knowledge and understanding
After attending the course the students know and understand the main methodologies in planning a sample survey, as well as
in dealing with non-sampling sources of error, such as nonresponses and missing values, measurement errors, list
imperfections. Furthermore, students should be able to analyze real data and to estimate quantities of interests, such as
means and proportions.

Applying knowledge and understanding
At the end of the course the students are able to formalize and plan the whole process of data collection and analysis in
observational studies. They should be able to manage the most important (i) sampling designs and (ii) point and interval
estimators, as well as the main methodologies to deal with missing values, measurement errors, list imperfections. Moreover,
they should be able to apply the methods to the data and to interpret the results.

Making judgements
Students develop critical skills through the application of sampling and estimation methodologies to a wide range of contexts.
They also develop the critical sense through the comparison of different solutions and the analysis of results.

Communication skills
Students, through their study, should acquire the technical-scientific language of the discipline, to be used in their activity.

Learning skills
Students who pass the exam have learned a method of analysis to be used in the data collection and analysis from finite
populations."



Insegnamento Semestre CFU Lingua

Curriculum Quantitative
Economics - Optional
group B for 9 CFU/ECTS

Curriculum Quantitative
Economics - Optional
group C1 for 18
CFU/ECTS

Curriculum Quantitative
Economics - Optional
group F for 6 CFU/ECTS

Curriculum Quantitative
Economics - Optional
group C2 for 18
CFU/ECTS

2º anno

Insegnamento Semestre CFU Lingua

10600155 | MULTIPLE
TIME SERIES
MODELLING

2º 6 ENG

Obiettivi formativi

Learning goals
The main goal is acquiring advanced modelling techniques for mutivariate economic data. Students are expected to
understand the theoretical foundations of the methods studied and to apply them to real datasets.

Knowledge and understanding
The focus of the course will on the Vector Autoregressive (VAR) model in stationary and non stationary settings, using both
asymptotic and simulation (bootstrap) inference

Applying knowledge and understanding
After the course students will be able to specify a VAR model, evaluate if is adequate to the dataset of interest , use for
estimating causal relationship and formatulate forecasts

Making judgements
Learning how to judging the adequacy of the models and assessing the uncertainty of the estimated relationships and
forecasts will be an essential part of the course

Communication skills
Learning to communicate the results of the estimation process both in oral and written form will be an essential part of the
course

Learning skills
The models object of the course are essential parts of the most advanced and complex models used in quantitative economic
analysis, which the students will then be able to tackle.

AAF1019 | PROVA
FINALE

2º 21 ENG

Obiettivi formativi

Students are required to write an original thesis that represents the knowledge achieved during the course of her/his study.



Insegnamento Semestre CFU Lingua

Curriculum Quantitative
Economics - Optional
group C1 for 18
CFU/ECTS

Curriculum Quantitative
Economics - Optional
group F for 6 CFU/ECTS

1º anno

Insegnamento Semestre CFU Lingua

1056015 | STOCHASTIC
PROCESSES

1º 9 ENG

Obiettivi formativi

Learning goals
The course provides a broad introduction to stochastic processes. In particular the aim is
- to give a rigorous introduction to the theory of stochastic processes,
- to discuss the most important stochastic processes in some depth with examples and applications,
- to give the flavour of more advanced work and applications,
- to apply these ideas to answer basic questions in several applied situations including biology, finance and search engine
algorithms.

Knowledge and understanding
At the end of the course the students will be familiar with the basic concepts of the theory of stochastic processes in discrete
and continuous time and will be able to apply various techniques to study stochastic models that appear in applications.

Applying knowledge and understanding
At the end of the course the students will have the tools to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space. The students will have the tools to solve simple applied problems in new
environments and broader contexts.

Making judgements
At the end of the course the students will have the tools to evaluate critically and choose between different stochastic models
to model phenomena that evolve in time and space. The student will also acquire the necessary language skills to start
reading academic books on the topic and research papers.

Communication skills
The students will acquire the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes. In particular the student will also acquire the rationale behind the stochastic model studied
(e.g. the ideas of Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour...) that is
necessary to communicate to specialist and non-specialist audiences.

Learning skills
The students will acquire the methodology and the language to study in a manner that may be largely autonomous and to
apply the methodology to the subsequent studies in the area of statistics and finance.

A SCELTA DELLO
STUDENTE

1º 9 ITA

Obiettivi formativi

Questo insegnamento può essere scelto dallo studente all'interno dei corsi della Sapienza, purché coerente con il percorso
formativo.

Official Statistics (percorso valido anche ai fini del conseguimento del doppio titolo italo-francese)



Insegnamento Semestre CFU Lingua

10589920 | SAMPLE
SURVEYS

2º 9 ENG

Obiettivi formativi

Learning goals
The primary goal of the course on “Sample Surveys” is that student should learn the main problems and methods in sampling
from finite populations. They should be able to formalize and plan the whole process of data collection and analysis in
observational studies.
In more detail, students should be able to plan a sample survey, to choose a sampling design, to plan the data collection, as
well as to analyze real data and to estimate quantities of interest.

Knowledge and understanding
After attending the course the students know and understand the main methodologies in planning a sample survey, as well as
in dealing with non-sampling sources of error, such as nonresponses and missing values, measurement errors, list
imperfections. Furthermore, students should be able to analyze real data and to estimate quantities of interests, such as
means and proportions.

Applying knowledge and understanding
At the end of the course the students are able to formalize and plan the whole process of data collection and analysis in
observational studies. They should be able to manage the most important (i) sampling designs and (ii) point and interval
estimators, as well as the main methodologies to deal with missing values, measurement errors, list imperfections. Moreover,
they should be able to apply the methods to the data and to interpret the results.

Making judgements
Students develop critical skills through the application of sampling and estimation methodologies to a wide range of contexts.
They also develop the critical sense through the comparison of different solutions and the analysis of results.

Communication skills
Students, through their study, should acquire the technical-scientific language of the discipline, to be used in their activity.

Learning skills
Students who pass the exam have learned a method of analysis to be used in the data collection and analysis from finite
populations."

10612315 | DATA
CLEANING AND

INTEGRATION IN
OFFICIAL STATISTICS

2º 6 ENG

Obiettivi formativi

Learning goals
Knowledge at an intermediate and advanced level of the main issues in official statistics with special attention to data quality

Knowledge and understanding
Knowledge and understanding of statistical methods within the topics of official statistics in an changing environment

Applying knowledge and understanding
Ability to apply statistical methods for official statistics problems with emphasis on the data quality process

Making judgements
Ability of choosing appropriate methods in different problems in official statistics with emphasis on the data quality process

Communication skills
Ability of communicating results of the analyses in official statistics with emphasis on the data quality process

Learning skills
Students acquire skills useful to approach more advanced topics in official statistics and data quality management



Insegnamento Semestre CFU Lingua

1055952 | DATA
QUALITY AND OTHER
TOPICS OF OFFICIAL

STATISTICS

2º 6 ENG

Obiettivi formativi

Learning goals
Knowledge at an intermediate and advanced level of the main issues in official statistics with special attention to data quality

Knowledge and understanding
Knowledge and understanding of statistical methods within the topics of official statistics in an changing environment

Applying knowledge and understanding
Ability to apply statistical methods for official statistics problems with emphasis on the data quality process

Making judgements
Ability of choosing appropriate methods in different problems in official statistics with emphasis on the data quality process

Communication skills
Ability of communicating results of the analyses in official statistics with emphasis on the data quality process

Learning skills
Students acquire skills useful to approach more advanced topics in official statistics and data quality management

=============================================================================================

Programme
Introduction to the course.
European Statistical System: bodies and functioning.
Code of practice, peer review 2021-23.
Data Quality and privacy.
Data Quality in:
Metadata and SDMX;
Survey Data;
Census Data;
Administrative Data;
Register Data;
Sample Data;
Output Data;
Big Data.
Quality of Machine Learning Models.
Trusted Smart Statistics.
The impacts of Covid-19 on Data Quality in the official statistics.
Analysis of feedbacks and user's satisfaction analysis.
Applications in R software.
Adopted texts
References from the lectures.

Bibliography
Eurostat: European Statistics Code of Practice - ed 2017
Exam modes
The exam consists of two steps:
1. short paper containing all the contents of the programme, that focuses the attention on particular data type (chosen by the
student, as his preference).
It is constituted by three parts:
an introduction containing all the main concepts;
a core containing a description of the chosen data type and their quality;
conclusions, focusing on the solution or personal proposals about an opened issue in the (the chosen type)
data handling.
2. discussion of the short paper and any questions about the programme.

AAF1900 | INTERNSHIP 2º 9 ENG



Insegnamento Semestre CFU Lingua

Obiettivi formativi

Goals. With this activity (based on internships) students merge their academic knowledge with practical skills.
They also develop independent judgement and communication skills.

10611848 | APPLIED
ECONOMETRICS

2º 6 ENG

Obiettivi formativi

Learning goals
The primary learning goal of this course is that of exposing students to the body of econometric techniques that are
customised to economics applications. The aim of the course is to review this body of techniques, to demonstrate their use in
hands-on style, drawing on as wide a range of example as possible, and to interpret each set of results in ways that are most
useful to read and represent economic phenomena.

Knowledge and understanding.
The course is supposed to broaden students' knowledge of the various econometric techniques that appear in the economics
literature, their properties and the way these are applied to data in order to verify economic theory.

Applying knowledge and understanding.
Upon successful completion of the course, students will be able to carry out a wide range of tasks in empirical economics,
such as recognising the most suitable approaches to analyse the data at hand in order to capture and model its regularities,
and intelligibly convey its messages to both economists and broader audiences.

Making judgements.
The course develops in a way to spurs students on researching empirical evidence of competing economic theories by
respecting the nature of convenient data.

Communication skills.
Through study and hands-on sessions, students will acquire the terminology characterising the discipline, which they are
required to use in both written and oral dissemination.

Learning skills.
Students who complete the course successfully will be acquainted with a method of analysis enabling them to endeavour the
main economic issues from an empirical point of view.

AAF1877 |
LABORATORY OF
FINANCIAL AND

MONETARY
STATISTICS

2º 3 ENG

Obiettivi formativi

Learning goals

Students will be introduced to the following topics

1. The Monetary, banking and financial statistics.
Why Bank of Italy collects statistics and what collects. Application: recent developments of the banks.
2. The financial accountsThe financial accounts structure.Household wealth after Piketty: an international comparison.The
financial structure of the companies.
3. The balance of payments and international investment positionThe Italian balance of payments: the structure and recent
developments.The procedure on excessive macroeconomic imbalances in Europe.Funds held abroad by the families.
4. The sample surveys of the Bank of ItalyThe survey on Household Income: recent results and a long-term look.The survey
on inflation and growth expectations.



Insegnamento Semestre CFU Lingua

Curriculum Official
Statistics - Optional group
B for 6 CFU/ECTS

Curriculum Official
Statistics - Optional group
C1 for 9 CFU/ECTS

Curriculum Official
Statistics - Optional group
C2 for 6 CFU/ECTS

Curriculum Official
Statistics - Optional group
F for 3 CFU/ECTS

2º anno

Insegnamento Semestre CFU Lingua

1047802 | SPATIAL
STATISTICS AND

STATISTICAL TOOLS
FOR ENVIRONMENTAL

DATA

1º 9 ENG

Obiettivi formativi

Learning goals
The student at the end of the course should be able to use with knowledge advanced modeling and exploratory techniques
specifically developed for spatially dependent data. This is achieved by assigning several homeworks on real data. Practical
sessions with the R software are part of each lecture, so to allow students to implement what is taught in the theoretical part.
Among the expected results, ability to elaborate environmental data using R software, ability to interpret the results obtained,
ability to choose the most suitable statistical models according to the hypotheses they are founded on and to their
compatibility with the data available.

Knowledge and understanding
The student will be able to understand the main tools for the analysis of spatial and spatio-temporal data. Also an introductory
knowledge of extreme value estimation and modeling will be part of his cultural heritage

Applying knowledge and understanding
Students will be involved in the discussion and analysis of case studies using the open source statistical software R. Students
will be asked prepare and discuss a presentation of the results of their homeworks. The presentation will be given on front of
the class and discussed.

Making judgements
Through the homeworks and the final presentations discussions, tudente will develop judgements capacity in terms of
theoretical choices in representation of real worls phenomena.

Communication skills
Students will be asked prepare and discuss a presentation of the results of their homeworks. The presentation will be given
on front of the class and discussed.
This procedure will help the student to develop his/her ability to communicate the results of its work.

Learning skills
One of the aims of the course is to build a statistical glossary and a dictionary of specific statistical concepts that will allow the
student to read and understand scientific papers using advanced statistical tools in the analysis of environmental data.

AAF1028 | PROVA
FINALE

2º 30 ENG



Gruppi opzionali

Insegnamento Semestre CFU Lingua

Obiettivi formativi

Students are required to write an original thesis that represents the knowledge achieved during the course of her/his study.

Curriculum Official
Statistics - Optional group
C2 for 6 CFU/ECTS

Curriculum Official
Statistics - Optional group
C1 for 9 CFU/ECTS

Insegnamento Anno Semestre CFU Lingua

1055949 |
BAYESIAN

MODELLING
1º 1º 9 ENG

Obiettivi formativi

General goals
Knowledge at an intermediate and advanced level of the main issues in Bayesian statistics.
Ability to apply Bayesian statistical techniques to applicative context.

Knowledge and understanding
Knowledge and understanding of the Bayesian approach to statistical inference, of its models and of its methodologies

Applying knowledge and understanding
Ability to apply Bayesian statistical methods for inferential problems in real-data problems

Making judgements
Ability of choosing appropriate Bayesian methods and models in different inferential problems

Communication skills
Ability of communicating results of the analyses in written and oral form

Learning skills
Students acquire skills useful to approach more advanced topics in Bayesian inference, Advanced data analysis, Statistical
computing and Mathematical statistics

10592813 |
PROBABILITY AND

STATISTICS
1º 1º 9 ENG

Lo studente deve acquisire 18 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Obiettivi formativi
Obiettivo formativo dell’insegnamento è l'apprendimento da parte degli studenti dei fondamenti del calcolo delle probabilità e
dell’inferenza statistica.

Conoscenza e capacità di comprensione
Alla fine del corso gli studenti conoscono e comprendono come formalizzare l’incertezza e come fare inferenza su parametri
non noti.

Capacità di applicare conoscenza e comprensione
Gli studenti apprendono come impostare un problema di probabilità o inferenza.

Autonomia di giudizio
La discussione dei vari metodi, anche con lavori di gruppo, fornisce agli studenti le capacità necessarie per analizzare
criticamente, ed in autonomia, situazioni reali.

Abilità comunicativa
Gli studenti acquisiscono gli elementi di base per ragionare, e far ragionare, in termini quantitativi su problemi di incertezza ed
inferenza.

Capacità di apprendimento
Gli studenti che superano l’esame sono in grado di applicare i metodi appresi in diversi contesti applicativi.

10589834 |
Advances in data

analysis and
statistical modelling

1º 1º 9 ENG

Obiettivi formativi

Learning goals
Knowing how to reorganize multidimensional data with a complex structure for their statistical analysis. Starting from the
multivariate statistical methodologies, knowing how to realize complex strategies of analysis that have an easy interpretation.
To be able to make decisions based on empirical evidence giving appropriate answers to corporate information requests.
Knowing how to extract relevant information from large data (big data).

Knowledge and understanding
Knowledge of advanced multivariate statistical methodologies and advanced formal data analysis strategies with a model-
based statistical approach.

Applying knowledge and understanding
Understanding the most appropriate complex techniques to be able to make decisions based on empirical evidence, respond
to corporate information requests and be able to extract relevant information from the observed data.

Making judgements
Students develop critical skills through the application of complex multivariate statistical methodologies. They learn to critically
interpret the results obtained by applying the procedures to real data sets.

Communication skills
Students, through the study and performance of practical exercises, acquire the technical-scientific language of the discipline,
which must be used in the world of work. Communication skills are also developed through group activities.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to face, the world of work having acquired
advanced statistical analysis tools for complex and large data.

Insegnamento Anno Semestre CFU Lingua

Lo studente deve acquisire 12 CFU fra i seguenti esami



AAF1965 | OTHER
TRAINING

ACTIVITIES
1º 1º 3 ENG

Obiettivi formativi

L'obiettivo generale di queste attività è consentire agli studenti di fondere le loro conoscenze accademiche con competenze
professionali.
Affrontando problemi pratici e reali, gli studenti sviluppano capacità di giudizio e di comunicazione.
Gli studenti possono concordare con il coordinatore del corso di studio o un suo delegato attività di tipo tirocinio per un totale
non inferiore a 72 ore.
Possono essere proposti anche hackathon o tipi simili di sfide che richiedono competenze statistiche. Occasionalmente gli
studenti possono altrimenti concordare con il coordinatore del corso di studio alcune attività come approfondimenti su
tematiche specifiche, talvolta legati ad approfondimenti o estensioni di insegnamenti interni al corso di studio. Talvolta il
coordinatore del corso di studio propone moduli didattici tematici appositamente organizzati.

AAF1809 | OTHER
TRAINING

ACTIVITIES
1º 1º 6 ENG

Obiettivi formativi

L'obiettivo generale di queste attività è consentire agli studenti di fondere le loro conoscenze accademiche con competenze
professionali.
Gli studenti possono concordare con il coordinatore del corso di studio o un suo delegato attività di tipo tirocinio per un totale
non inferiore a 144 ore.
Talvolta il coordinatore del corso di studio propone moduli didattici tematici appositamente organizzati.
Affrontando problemi pratici e reali, gli studenti sviluppano capacità di giudizio e di comunicazione.

AAF2348 |
INTRODUCTION
TO COMPUTER
PROGRAMMING

1º 1º 3 ENG



Obiettivi formativi

Obiettivi generali
Obiettivo del corso è la presentazione delle nozioni di base necessarie all’utilizzo di un linguaggio di programmazione
imperativo di uso generale. In particolare, si mostrerà l’uso del linguaggio di programmazione Python 3.

Obiettivi specifici
a) Conoscenza e capacità di comprensione
Gli studenti conosceranno i costrutti di base del linguaggio Python 3, saranno in grado di comprendere un semplice
programma scritto in Python 3 e scrivere programmi nello stesso linguaggio. Saranno inoltre in grado di utilizzare un
ambiente integrato di sviluppo (IDE).

b) Capacità di applicare conoscenza e comprensione
Al termine del corso gli studenti saranno in grado di risolvere semplici problemi di natura algoritmica utilizzando il linguaggio
di programmazione Python 3, correggere errori sintattici e semantici utilizzando un ambiente di sviluppo, valutare la
correttezza e la complessità delle soluzioni individuate.

c) Autonomia di giudizio
Gli studenti svilupperanno la capacità di formalizzare algoritmi utilizzando un linguaggio di programmazione, scegliendo i
costrutti più adatti a risolvere il singolo problema. Saranno in grado di valutare, la correttezza, la leggibilità e la generalità
delle soluzioni individuate.

d) Abilità comunicativa
Gli studenti acquisiranno la capacità di esprimere in maniera formale un procedimento mentale per risolvere un problema, e
di comprendere i punti cruciali di un algoritmo.

e) Capacità di apprendimento
Gli studenti saranno in grado di apprendere facilmente l’uso di linguaggi di programmazione imperativi, apprezzando analogie
e differenze rispetto al linguaggio Python 3.

AAF1544 |
LABORATORY OF

STOCHASTIC
PROCESSES

1º 1º 3 ENG

Obiettivi formativi

Learning goals.
General learning targets:
The course is organised as a series of classes where the students will have the possibility to solve and discuss the solutions
of a series of advanced exercises on the theory of stochastic processes.

Knowledge and understanding.
At the end of the course the students will acquire the ability to solve autonomously simple and more advanced exercises on
the theory of stochastic processes.

Applying knowledge and understanding.
During the course the students will exercise the ability to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space and to solve simple applied problems in new environments and broader contexts.

Making judgements At the end of the course the students will have the tools to evaluate critically and choose between
different stochastic models to model phenomena that evolve in time and space.

Communication skills.
The students will exercise the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes.
In particular the student will acquire familiarity with the main ideas that are behind the stochastic model, e.g., the ideas of
Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour. Learning skills.
The students will acquire autonomy in studying more advanced theoretical aspects of stochastic processes and in applying
the main ideas of stochastic processes to the subsequent studies in the area of statistics and finance.

AAF2350 | HIGH
PERFORMANCE

COMPUTING
1º 2º 3 ENG



Obiettivi formativi

Obiettivi generali
Obiettivo del corso è l'introduzione ai sistemi di supercalcolo HPC, alla loro architettura ed ai loro principi di funzionamento.
Obiettivo del corso è poi l'introduzione alla programmazione parallela e distribuita, con lo scopo di abbattere i tempi di
risoluzione di problemi particolarmente complessi mediante l'impiego coordinato di numerose unità di calcolo.

Obiettivi specifici
a) Conoscenza e capacità di comprensione
Gli studenti apprenderanno quali sono i principi su cui si basa un sistema HPC e come organizzare la strategia risolutiva di un
algoritmo che possa avvantaggiarsi della presenza di più unità di calcolo.

b) Capacità di applicare conoscenza e comprensione
Al termine del corso gli studenti saranno in grado di realizzare semplici applicazioni parallele e distribuite, in grado di sfruttare
l'aumentata capacità di calcolo di un sistema HPC. Gli studenti saranno inoltre in grado di eseguire concretamente gli
algoritmi sviluppati adoperando una infrastruttura di calcolo realmente esistente.

c) Autonomia di giudizio
Gli studenti svilupperanno la capacità di individuare quelle particolari tipologie di problemi per le quali l'utilizzo di un approccio
parallelo o distribuito è di significativo aiuto.

d) Abilità comunicativa
Gli studenti, attraverso lo studio e lo svolgimento di esercizi pratici, acquisiscono il linguaggio tecnico-scientifico della
disciplina.

e) Capacità di apprendimento
Gli studenti che supereranno l’esame avranno appreso i paradigmi da utilizzare per applicare tecniche di calcolo parallelo e
distribuito alla risoluzione di problemi complessi, sfruttando le capacità di calcolo di un sistema HPC.

AAF1883 |
LABORATORY OF

MACHINE
LEARNING

1º 2º 3 ENG



Obiettivi formativi

Learning goals.
The lab consists of the application of machine learning techniques to the analysis of images and/or textual documents.
The language used is Python 3.x with the Tensorflow package for the application of Convolutional and Recurrent Neural
Networks (deep learning).

Knowledge and understanding.
Acquire the basics of machine learning techniques.
Understanding how and why to choose between alternative methods, or possibly how to combine different methods.
Ability to handle large amounts of images or text with the help of appropriate open source software.

Applying knowledge and understanding.
Students develop critical skills through the application of a wide range of statistical and machine learning models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Making judgements.
Students develop critical skills through the application of a wide range of machine learning and statistical models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam have learned a method of analysis that allows them to tackle the analysis of the images or text
documents by machine learning techniques.

AAF1877 |
LABORATORY OF
FINANCIAL AND

MONETARY
STATISTICS

1º 2º 3 ENG

Obiettivi formativi

Learning goals

Students will be introduced to the following topics

1. The Monetary, banking and financial statistics.
Why Bank of Italy collects statistics and what collects. Application: recent developments of the banks.
2. The financial accountsThe financial accounts structure.Household wealth after Piketty: an international comparison.The
financial structure of the companies.
3. The balance of payments and international investment positionThe Italian balance of payments: the structure and recent
developments.The procedure on excessive macroeconomic imbalances in Europe.Funds held abroad by the families.
4. The sample surveys of the Bank of ItalyThe survey on Household Income: recent results and a long-term look.The survey
on inflation and growth expectations.

AAF1885 | CASE
STUDIES AND
STATISTICAL
CONSULTING

1º 2º 3 ENG



Obiettivi formativi

Learning goals
Prepare students to proposing solutions to real statistical problems in many research areas.

Knowledge and understanding
At the end of the course the students have the ability to understand and solve real practical statistical problems and to
propose adequate solutions.

Applying knowledge and understanding
Students are required to apply theoretical and computational skills to real problems and case-studies in a wide range of
domains.

Making judgements
One of the main goals of practical activities is to develop the ability to understand problems and to propose and compare
alternative statistical approaches to solve them.

Communication skills
Students acquire the ability of discussing problems and of presenting oral and written reports of their practical analyses.

Learning skills
The students acquire a series of skills useful for future academic and professional activities.

AAF1884 |
LABORATORY OF

DATA DRIVEN
DECISION MAKING

2º 1º 3 ENG

Obiettivi formativi

The primary educational objective of the laboratory is students' learning and practice of the main
tools for Data Driven Decision Making, that is the use of computer tools to analyze data and
formalize optimization or decision models and produce decisions that create value.

Knowledge and ability to understand
After attending the laboratory, students will be able to use decision support methods (like,
the Analytical Hierchical Process), optimization solvers (like CPLEX or Gurobi) and computer
algorithms for modelling multicriteria decision and optimization problems.

Ability to apply knowledge and understanding
The models are formalized in the realm of problems. The most appropriate quantitative
method, experimenting with the effectiveness of the problem.

Autonomy of judgment
Students develop critical skills through the application of modeling, analysis and
optimization to a broad set of decision problems. They also develop the critical sense
through the comparison between alternative solutions to the same problem using
methods of analysis and realistic scenarios different from each other. They learn to
critically interpret the results obtained by applying the procedures to real data sets.

Communication skills
Students, through the study and the carrying out of the practical exercises, acquire the
technical-scientific language of the course, which should be used in the tests.
Communication skills are also developed through group activities.

Learning ability
Students who pass the exam have acquired the main methods of analysis and optimization
of decision problems that allow them to face decision-making and quantitative
management in competitive nowadays enterprises.

Insegnamento Anno Semestre CFU Lingua

Lo studente deve acquisire 24 CFU fra i seguenti esami



1047208 |
STATISTICAL

LEARNING
1º 2º 6 ENG

Obiettivi formativi

Learning goals
Devising new machine learning methods and statistical models is a fun and extremely fruitful “art”. But these powerful tools
are not useful unless we understand when they work, and when they fail. The main goal of statistical learning theory is thus to
study, in a
statistical framework, the properties of learning algorithms mainly in the form of so-called error bounds.
This course introduces the techniques that are used to obtain such results, combining methodology with theoretical
foundations and computational aspects. It treats both the basic principles to design successful learning algorithms and the
“science” of analyzing an algorithm’s statistical properties and performance guarantees.
Theorems are presented together with practical aspects of methodology and intuition to help students develop tools for
selecting appropriate methods and approaches to problems in their own data analyses.
Methods for a wide variety of applied problems will be explored and implemented on open-source software like R (www.r-
project.org), Keras (https://keras.io/) and TensorFlow (https://www.tensorflow.org/).

Knowledge and understanding
On successful completion of this course, students will:
know the main learning methodologies and paradigms with their strengths and weakness;
be able to identify a proper learning model for a given problem;
assess the empirical and theoretical performance of different learning models;
know the main platforms, programming languages and solutions to develop effective implementations.

Applying knowledge and understanding
Besides the understanding of theoretical aspects, thanks to applied homeworks and a final project possibly linked to
hackathons or other data analysis competitions, the students will constantly be challenged to use and evaluate modern
learning techniques and algorithms.

Making judgements
On successful completion of this course, students will develop a positive critical attitude towards the empirical and theoretical
evaluation of statistical learning paradigms and techniques.

Communication skills
In preparing the report and oral presentation for the final project, students will learn how to effectively communicate original
ideas, experimental results and the principles behind advanced data analytic techniques in written and oral form. They will
also understand how to offer constructive critiques on the presentations of their peers.

Learning skills
In this course the students will develop the skills necessary for a successful understanding as well as development of new
learning methodologies together with their effective implementation. The goal is of course to grow a active attitude towards
continued learning throughout a professional career.

10589423 |
ALGORITHMS AND

DATA
STRUCTURES

1º 2º 6 ENG

http://www.r-project.org
http://www.r-project.org
https://keras.io/
https://www.tensorflow.org/


Obiettivi formativi

General objectives

The primary objective is to study algorithms and data structures that efficiently solve problems whose solution, using trivial
approaches, would require very high resources. The algorithms studied will be implemented in Java language.

Specific objectives

Knowledge and ability to understand
Basic data structures and their use in solving sorting, searching, and graph problems will be shown. It will be shown how the
data structures described are made available in Java language. The student will be able to determine the computational
complexity of algorithms, and associate them with the appropriate complexity class.

Ability to apply knowledge and understanding
At the end of the course the students will be able to determine algorithms to efficiently solve complex problems, in particular
problems on graphs, and choose the most suitable data structures to obtain an efficient implementation of the algorithm. They
will also be able to use the Java classes that implement the data structures studied.

Autonomy of judgment
Students will be able to distinguish the computational complexity of problems and algorithms, and to identify the
computationally more costly steps in solving a problem.

Communication skills
Students will be able to describe, in appropriate terms, the characteristics of the main data structures, and identify the
primitives needed to efficiently implement an algorithm.

Learning ability
Students who pass the exam will be able to take advanced courses, of an applicative nature, that require the use of
sophisticated algorithms. They will also be able to appreciate software engineering and computational complexity theory
teachings.

 1047773 | BIG
DATA ANALYTICS

1º 2º 6 ENG

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.



BIG DATA
ANALYTICS

1º 2º 3 ENG

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

BIG DATA
ANALYTICS

1º 2º 3 ENG



Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

10589563 | DATA
DRIVEN DECISION

MAKING
2º 1º 6 ENG



Obiettivi formativi

General
Managers worldwide, beyond their personal experience, rely more and more on the use of
quantitative decision models which allow to take advantage of today’s data availability. Morover,
new computational tools, including algorithms, cloud computing and distributed processing, make
it possible to both develop and compute analytical models in a very short time, meeting the
requirement of practical applications and often using real time data. Data Driven Decision Making
is the new paradigm for managers to make better, evidence based, more rational, transparent and
reliable decisions.
In this context, the primary educational objective of the course is students' learning of the main
decision problems that arise in real world and the quantitative methods to model them and to
feed them with adequate data. Students must also be able to correctly use, for decision-making
and management purposes, computer tools to analyze data generated by real problems in
different contexts (e.g. service management, marketing, transportation, operations management
and production, and finance) through the analysis of several case studies.

Specific objectives

a) Knowledge and ability to understand
After attending the course the students know and classify the main decision problems arising in
real world organization and the main analytical methods (decision and optimization models and
algorithms) to be used to support a Manager during his/her decision process.

b) Ability to apply knowledge and understanding
At the end of the course the students are able to formalize real problems in terms of decision
problems and to apply the specific methods taught in the course to solve them. They are also able
to classify the type of problem to it the most appropriate quantitative method, experimenting the
effectiveness for decisional purposes also on real problems.

c) Autonomy of judgment
Students develop critical skills through the application of modeling, decision analysis and multi
objective optimization methodologies to a broad set of practical problems. They also develop the
critical sense through the comparison between alternative solutions to the same problem
obtained using methods of analysis and realistic scenarios different from each other. They learn to
critically interpret the results obtained by applying the procedures to real data sets.

d) Communication skills
Students, through the study and the carrying out of practical exercises, acquire the technical-
scientific language of the course, which must be properly used both in the intermediate and final
written tests and in the oral tests. Communication skills are also developed through group
activities.

e) Learning ability
Students who pass the exam have learned methods of decision analysis and multiobjective
optimization that allow them to face, decision-making problems and optimization on complex
organizations.

10589835 |
COMPUTATIONAL

STATISTICS
2º 1º 6 ENG



Obiettivi formativi

Learning goals
The main goal of the course is to learn about common general computational tools and methodologies to perform reliable
statistical analyses. Students will be able
- to understand the theoretical foundations of the most important methods;
- to appropriately implement and apply computational statistical procedures;
- to interpret the results deriving from their applications to real data.

Knowledge and understanding
After attending the course, students will know and understand the most important computational techniques in statistical
analysis. In addition, students will be able to appropriately implement the learned tools with the statistical software R and to
develop original ideas often in a research context.

Applying knowledge and understanding
At the end of the course, students will be able to formalize statistical problems from a computational point of view, to apply the
learned methods to solve them, also in contexts not covered in the lessons, and to interpret the results deriving from their
applications to real data.

Making judgements
Students will develop critical skills through the application of computational methodologies to a wide range of statistical
problems and through the comparison of alternative solutions to the same problem by using different tools. Furthermore, they
will learn to interpret critically the results obtained by applying procedures to real datasets.

Communication skills
By studying and carrying out practical exercises, students will acquire the technical-scientific language of the discipline, which
must be suitably used in the final written test.
Communication skills will be also developed through group activities.

Learning skills
Students who pass the exam have learned computational techniques useful in the statistical analysis and to work self-
sufficiently to face with the complexity of the statistical problems.

10600155 |
MULTIPLE TIME

SERIES
MODELLING

2º 2º 6 ENG

Obiettivi formativi

Learning goals
The main goal is acquiring advanced modelling techniques for mutivariate economic data. Students are expected to
understand the theoretical foundations of the methods studied and to apply them to real datasets.

Knowledge and understanding
The focus of the course will on the Vector Autoregressive (VAR) model in stationary and non stationary settings, using both
asymptotic and simulation (bootstrap) inference

Applying knowledge and understanding
After the course students will be able to specify a VAR model, evaluate if is adequate to the dataset of interest , use for
estimating causal relationship and formatulate forecasts

Making judgements
Learning how to judging the adequacy of the models and assessing the uncertainty of the estimated relationships and
forecasts will be an essential part of the course

Communication skills
Learning to communicate the results of the estimation process both in oral and written form will be an essential part of the
course

Learning skills
The models object of the course are essential parts of the most advanced and complex models used in quantitative economic
analysis, which the students will then be able to tackle.



10616485 | PANEL
DATA MODELLING

2º 2º 6 ENG

Obiettivi formativi

General Targets:
Prior educational teaching concern is the students’ understanding of the main (Economic Statistics Modeling) problems and
methods for Panel Data making use of parametric estimation. Here the empirical focus is on individuals represented by
Decisional Making Units (DMU). More specifically, these are banks typically involved in the European (and also international)
banking system. The course will focus on managerial problems of these firms by studying equations such as cost (mostly)
and profit functions which are relevant to asses on the Efficiency of banks. Furthermore, students should know both how to
solve analytical problems, in order to apply the appropriate methodology, and to interpret results obtained from empirical
applications to actual data.
Specific Targets:
a) Knowledge and capability in understanding.
After attending the course, students know and understand main problems of Panel Data. In particular, the course will account
for the logic for building empirical models, related to the underlying economic theory (and the consequent subdivisions in
endogenous and exogenous variables), with one or more equations in order to evaluate the degree of efficiency of a typical
Decisional Making Unit (here the bank and possibly the insurance company). We will study the main estimation methods of
Panel Data for solving efficiency problems pertaining a firm traditionally operating in the private sector.
b) Capability of applying knowledge and comprehension
At the end of the course students are able to formalize and solve problems by means of specific methods as well as treating
fundamental models of Panel Data to answer questions on the Efficiency and Productivity Analysis for the banking system.
Finally, students will be able to apply the methods studied to real data and interpret results correctly also from a theoretical
point of view.
c) Autonomy in assessment.
Students develop analytical skills and capacity of facing different alternative approaches for solving actual empirical problems.
d) Communication ability.
Students learn technical language which is appropriate for the subject studied and that will be used at the oral and written
exam, by means of practical exercises.
e) Learning capacity.
Students passing the exam are capable to extend the methodology studied also to other fields and derive conclusions.

Insegnamento Anno Semestre CFU Lingua

10589834 |
Advances in data

analysis and
statistical modelling

1º 1º 9 ENG

Lo studente deve acquisire 9 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals
Knowing how to reorganize multidimensional data with a complex structure for their statistical analysis. Starting from the
multivariate statistical methodologies, knowing how to realize complex strategies of analysis that have an easy interpretation.
To be able to make decisions based on empirical evidence giving appropriate answers to corporate information requests.
Knowing how to extract relevant information from large data (big data).

Knowledge and understanding
Knowledge of advanced multivariate statistical methodologies and advanced formal data analysis strategies with a model-
based statistical approach.

Applying knowledge and understanding
Understanding the most appropriate complex techniques to be able to make decisions based on empirical evidence, respond
to corporate information requests and be able to extract relevant information from the observed data.

Making judgements
Students develop critical skills through the application of complex multivariate statistical methodologies. They learn to critically
interpret the results obtained by applying the procedures to real data sets.

Communication skills
Students, through the study and performance of practical exercises, acquire the technical-scientific language of the discipline,
which must be used in the world of work. Communication skills are also developed through group activities.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to face, the world of work having acquired
advanced statistical analysis tools for complex and large data.

10592813 |
PROBABILITY AND

STATISTICS
1º 1º 9 ENG

Obiettivi formativi

Obiettivi formativi
Obiettivo formativo dell’insegnamento è l'apprendimento da parte degli studenti dei fondamenti del calcolo delle probabilità e
dell’inferenza statistica.

Conoscenza e capacità di comprensione
Alla fine del corso gli studenti conoscono e comprendono come formalizzare l’incertezza e come fare inferenza su parametri
non noti.

Capacità di applicare conoscenza e comprensione
Gli studenti apprendono come impostare un problema di probabilità o inferenza.

Autonomia di giudizio
La discussione dei vari metodi, anche con lavori di gruppo, fornisce agli studenti le capacità necessarie per analizzare
criticamente, ed in autonomia, situazioni reali.

Abilità comunicativa
Gli studenti acquisiscono gli elementi di base per ragionare, e far ragionare, in termini quantitativi su problemi di incertezza ed
inferenza.

Capacità di apprendimento
Gli studenti che superano l’esame sono in grado di applicare i metodi appresi in diversi contesti applicativi.

Insegnamento Anno Semestre CFU Lingua

1055949 |
BAYESIAN

MODELLING
1º 1º 9 ENG

Lo studente deve acquisire 18 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

General goals
Knowledge at an intermediate and advanced level of the main issues in Bayesian statistics.
Ability to apply Bayesian statistical techniques to applicative context.

Knowledge and understanding
Knowledge and understanding of the Bayesian approach to statistical inference, of its models and of its methodologies

Applying knowledge and understanding
Ability to apply Bayesian statistical methods for inferential problems in real-data problems

Making judgements
Ability of choosing appropriate Bayesian methods and models in different inferential problems

Communication skills
Ability of communicating results of the analyses in written and oral form

Learning skills
Students acquire skills useful to approach more advanced topics in Bayesian inference, Advanced data analysis, Statistical
computing and Mathematical statistics

1038218 |
Computational

Statistics
1º 1º 9 ENG

Obiettivi formativi

Learning goals
The main goal of the course is to learn about common general computational tools and methodologies to perform reliable
statistical analyses. Students will be able
- to understand the theoretical foundations of the most important methods;
- to appropriately implement and apply computational statistical procedures;
- to interpret the results deriving from their applications to real data.

Knowledge and understanding
After attending the course, students will know and understand the most important computational techniques in statistical
analysis. In addition, students will be able to appropriately implement the learned tools with the statistical software R and to
develop original ideas often in a research context.

Applying knowledge and understanding
At the end of the course, students will be able to formalize statistical problems from a computational point of view, to apply the
learned methods to solve them, also in contexts not covered in the lessons, and to interpret the results deriving from their
applications to real data.

Making judgements
Students will develop critical skills through the application of computational methodologies to a wide range of statistical
problems and through the comparison of alternative solutions to the same problem by using different tools. Furthermore, they
will learn to interpret critically the results obtained by applying procedures to real datasets.

Communication skills
By studying and carrying out practical exercises, students will acquire the technical-scientific language of the discipline, which
must be suitably used in the final written test. Communication skills will be also developed through group activities.

Learning skills
Students who pass the exam have learned computational techniques useful in the statistical analysis and to work self-
sufficiently to face with the complexity of the statistical problems.

1047773 | BIG
DATA ANALYTICS

1º 1º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

1047208 |
STATISTICAL

LEARNING
1º 2º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals
Devising new machine learning methods and statistical models is a fun and extremely fruitful “art”. But these powerful tools
are not useful unless we understand when they work, and when they fail. The main goal of statistical learning theory is thus to
study, in a
statistical framework, the properties of learning algorithms mainly in the form of so-called error bounds.
This course introduces the techniques that are used to obtain such results, combining methodology with theoretical
foundations and computational aspects. It treats both the basic principles to design successful learning algorithms and the
“science” of analyzing an algorithm’s statistical properties and performance guarantees.
Theorems are presented together with practical aspects of methodology and intuition to help students develop tools for
selecting appropriate methods and approaches to problems in their own data analyses.
Methods for a wide variety of applied problems will be explored and implemented on open-source software like R (www.r-
project.org), Keras (https://keras.io/) and TensorFlow (https://www.tensorflow.org/).

Knowledge and understanding
On successful completion of this course, students will:
know the main learning methodologies and paradigms with their strengths and weakness;
be able to identify a proper learning model for a given problem;
assess the empirical and theoretical performance of different learning models;
know the main platforms, programming languages and solutions to develop effective implementations.

Applying knowledge and understanding
Besides the understanding of theoretical aspects, thanks to applied homeworks and a final project possibly linked to
hackathons or other data analysis competitions, the students will constantly be challenged to use and evaluate modern
learning techniques and algorithms.

Making judgements
On successful completion of this course, students will develop a positive critical attitude towards the empirical and theoretical
evaluation of statistical learning paradigms and techniques.

Communication skills
In preparing the report and oral presentation for the final project, students will learn how to effectively communicate original
ideas, experimental results and the principles behind advanced data analytic techniques in written and oral form. They will
also understand how to offer constructive critiques on the presentations of their peers.

Learning skills
In this course the students will develop the skills necessary for a successful understanding as well as development of new
learning methodologies together with their effective implementation. The goal is of course to grow a active attitude towards
continued learning throughout a professional career.

10589423 |
ALGORITHMS AND

DATA
STRUCTURES

1º 2º 6 ENG

http://www.r-project.org
http://www.r-project.org
https://keras.io/
https://www.tensorflow.org/


Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

General objectives

The primary objective is to study algorithms and data structures that efficiently solve problems whose solution, using trivial
approaches, would require very high resources. The algorithms studied will be implemented in Java language.

Specific objectives

Knowledge and ability to understand
Basic data structures and their use in solving sorting, searching, and graph problems will be shown. It will be shown how the
data structures described are made available in Java language. The student will be able to determine the computational
complexity of algorithms, and associate them with the appropriate complexity class.

Ability to apply knowledge and understanding
At the end of the course the students will be able to determine algorithms to efficiently solve complex problems, in particular
problems on graphs, and choose the most suitable data structures to obtain an efficient implementation of the algorithm. They
will also be able to use the Java classes that implement the data structures studied.

Autonomy of judgment
Students will be able to distinguish the computational complexity of problems and algorithms, and to identify the
computationally more costly steps in solving a problem.

Communication skills
Students will be able to describe, in appropriate terms, the characteristics of the main data structures, and identify the
primitives needed to efficiently implement an algorithm.

Learning ability
Students who pass the exam will be able to take advanced courses, of an applicative nature, that require the use of
sophisticated algorithms. They will also be able to appreciate software engineering and computational complexity theory
teachings.

10589452 |
DEVELOPMENT

FINANCE
2º 2º 6 ENG

Obiettivi formativi

Learning goals
Aim of the course is to explore the role of financial systems in the economic development process. Lectures will deal with
topics related to the deepening, outreach, efficiency and stability of financial systems. The focus will be on applied and policy-
oriented research, which can serve as basis for public policy discussions on the financial system issues, especially in
developing and emerging markets.

Knowledge and understanding
Knowledge of the basic concepts and of the main theories elaborated in the field. Historical perspective and awareness of the
existence of different interpretative positions.

Applying knowledge and understanding
At the end of the course students are able to formalize problems and to apply the specific methods of the discipline to solve
them. They are also able to link methods to short-term data.

Making judgements
Students develop critical skills through the application of the same methodology to a wide range of economic models, which
are affected by different theoretical approaches.

Communication skills
Students, through the study, acquire the technical-scientific language of the discipline, which must be appropriately used both
in written and oral exams.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to tackle the study of more complex models
in economics.

Lo studente deve acquisire 6 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

AAF1888 |
READING

SEMINARS
1º 1º 3 ENG

Obiettivi formativi

Learning goals.
Aim of the course is to allow students to broaden their knowledge of economics, sociology, and other social sciences in an
interdisciplinary way.

Knowledge and understanding.
Historical perspective and awareness of the existence of different interpretative positions in the context of social sciences.

Applying knowledge and understanding.
At the end of the course students will be able to deal with different models in a critical way.

Making judgements.
Students will develop critical skills through different theoretical approaches.

Communication skills.
Students, through the study, acquire the language of different disciplines, which must be appropriately used both in written
and oral exams.

Learning skills.
Students who pass the exam have learned a method of analysis that allows them to tackle the study of more complex
models.

AAF1544 |
LABORATORY OF

STOCHASTIC
PROCESSES

1º 1º 3 ENG

Obiettivi formativi

Learning goals.
General learning targets:
The course is organised as a series of classes where the students will have the possibility to solve and discuss the solutions
of a series of advanced exercises on the theory of stochastic processes.

Knowledge and understanding.
At the end of the course the students will acquire the ability to solve autonomously simple and more advanced exercises on
the theory of stochastic processes.

Applying knowledge and understanding.
During the course the students will exercise the ability to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space and to solve simple applied problems in new environments and broader contexts.

Making judgements At the end of the course the students will have the tools to evaluate critically and choose between
different stochastic models to model phenomena that evolve in time and space.

Communication skills.
The students will exercise the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes.
In particular the student will acquire familiarity with the main ideas that are behind the stochastic model, e.g., the ideas of
Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour. Learning skills.
The students will acquire autonomy in studying more advanced theoretical aspects of stochastic processes and in applying
the main ideas of stochastic processes to the subsequent studies in the area of statistics and finance.

AAF1965 | OTHER
TRAINING

ACTIVITIES
1º 1º 3 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

L'obiettivo generale di queste attività è consentire agli studenti di fondere le loro conoscenze accademiche con competenze
professionali.
Affrontando problemi pratici e reali, gli studenti sviluppano capacità di giudizio e di comunicazione.
Gli studenti possono concordare con il coordinatore del corso di studio o un suo delegato attività di tipo tirocinio per un totale
non inferiore a 72 ore.
Possono essere proposti anche hackathon o tipi simili di sfide che richiedono competenze statistiche. Occasionalmente gli
studenti possono altrimenti concordare con il coordinatore del corso di studio alcune attività come approfondimenti su
tematiche specifiche, talvolta legati ad approfondimenti o estensioni di insegnamenti interni al corso di studio. Talvolta il
coordinatore del corso di studio propone moduli didattici tematici appositamente organizzati.

AAF1877 |
LABORATORY OF
FINANCIAL AND

MONETARY
STATISTICS

1º 2º 3 ENG

Obiettivi formativi

Learning goals

Students will be introduced to the following topics

1. The Monetary, banking and financial statistics.
Why Bank of Italy collects statistics and what collects. Application: recent developments of the banks.
2. The financial accountsThe financial accounts structure.Household wealth after Piketty: an international comparison.The
financial structure of the companies.
3. The balance of payments and international investment positionThe Italian balance of payments: the structure and recent
developments.The procedure on excessive macroeconomic imbalances in Europe.Funds held abroad by the families.
4. The sample surveys of the Bank of ItalyThe survey on Household Income: recent results and a long-term look.The survey
on inflation and growth expectations.

AAF1883 |
LABORATORY OF

MACHINE
LEARNING

1º 2º 3 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals.
The lab consists of the application of machine learning techniques to the analysis of images and/or textual documents.
The language used is Python 3.x with the Tensorflow package for the application of Convolutional and Recurrent Neural
Networks (deep learning).

Knowledge and understanding.
Acquire the basics of machine learning techniques.
Understanding how and why to choose between alternative methods, or possibly how to combine different methods.
Ability to handle large amounts of images or text with the help of appropriate open source software.

Applying knowledge and understanding.
Students develop critical skills through the application of a wide range of statistical and machine learning models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Making judgements.
Students develop critical skills through the application of a wide range of machine learning and statistical models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam have learned a method of analysis that allows them to tackle the analysis of the images or text
documents by machine learning techniques.

AAF1885 | CASE
STUDIES AND
STATISTICAL
CONSULTING

1º 2º 3 ENG

Obiettivi formativi

Learning goals
Prepare students to proposing solutions to real statistical problems in many research areas.

Knowledge and understanding
At the end of the course the students have the ability to understand and solve real practical statistical problems and to
propose adequate solutions.

Applying knowledge and understanding
Students are required to apply theoretical and computational skills to real problems and case-studies in a wide range of
domains.

Making judgements
One of the main goals of practical activities is to develop the ability to understand problems and to propose and compare
alternative statistical approaches to solve them.

Communication skills
Students acquire the ability of discussing problems and of presenting oral and written reports of their practical analyses.

Learning skills
The students acquire a series of skills useful for future academic and professional activities.



Insegnamento Anno Semestre CFU Lingua

AAF1809 | OTHER
TRAINING

ACTIVITIES
2º 1º 6 ENG

Obiettivi formativi

L'obiettivo generale di queste attività è consentire agli studenti di fondere le loro conoscenze accademiche con competenze
professionali.
Gli studenti possono concordare con il coordinatore del corso di studio o un suo delegato attività di tipo tirocinio per un totale
non inferiore a 144 ore.
Talvolta il coordinatore del corso di studio propone moduli didattici tematici appositamente organizzati.
Affrontando problemi pratici e reali, gli studenti sviluppano capacità di giudizio e di comunicazione.

Insegnamento Anno Semestre CFU Lingua

 10616804 |
DEVELOPMENT

ECONOMICS AND
FINANCE

1º 2º 9 ENG

Obiettivi formativi

Learning goals
Aim of the course is to explore the role of financial systems in the economic development process. Lectures will deal with
topics related to the deepening, outreach, efficiency and stability of financial systems. The focus will be on applied and policy-
oriented research, which can serve as basis for public policy discussions on the financial system issues, especially in
developing and emerging markets.

Knowledge and understanding
Knowledge of the basic concepts and of the main theories elaborated in the field. Historical perspective and awareness of the
existence of different interpretative positions.

Applying knowledge and understanding
At the end of the course students are able to formalize problems and to apply the specific methods of the discipline to solve
them. They are also able to link methods to short-term data.

Making judgements
Students develop critical skills through the application of the same methodology to a wide range of economic models, which
are affected by different theoretical approaches.

Communication skills
Students, through the study, acquire the technical-scientific language of the discipline, which must be appropriately used both
in written and oral exams.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to tackle the study of more complex models
in economics.

DEVELOPMENT
ECONOMICS

1º 2º 3 ENG

Lo studente deve acquisire 18 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals
Aim of the course is to explore the role of financial systems in the economic development process. Lectures will deal with
topics related to the deepening, outreach, efficiency and stability of financial systems. The focus will be on applied and policy-
oriented research, which can serve as basis for public policy discussions on the financial system issues, especially in
developing and emerging markets.

Knowledge and understanding
Knowledge of the basic concepts and of the main theories elaborated in the field. Historical perspective and awareness of the
existence of different interpretative positions.

Applying knowledge and understanding
At the end of the course students are able to formalize problems and to apply the specific methods of the discipline to solve
them. They are also able to link methods to short-term data.

Making judgements
Students develop critical skills through the application of the same methodology to a wide range of economic models, which
are affected by different theoretical approaches.

Communication skills
Students, through the study, acquire the technical-scientific language of the discipline, which must be appropriately used both
in written and oral exams.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to tackle the study of more complex models
in economics.

DEVELOPMENT
FINANCE

1º 2º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Mod. I

Learning goals
Aim of the course is to explore the role of financial systems in the economic development process. Lectures will deal with
topics related to the deepening, outreach, efficiency and stability of financial systems. The focus will be on applied and policy-
oriented research, which can serve as basis for public policy discussions on the financial system issues, especially in
developing and emerging markets.

Knowledge and understanding
Knowledge of the basic concepts and of the main theories elaborated in the field. Historical perspective and awareness of the
existence of different interpretative positions.

Applying knowledge and understanding
At the end of the course students are able to formalize problems and to apply the specific methods of the discipline to solve
them. They are also able to link methods to short-term data.

Making judgements
Students develop critical skills through the application of the same methodology to a wide range of economic models, which
are affected by different theoretical approaches.

Communication skills
Students, through the study, acquire the technical-scientific language of the discipline, which must be appropriately used both
in written and oral exams.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to tackle the study of more complex models
in economics.

Mod. II
Versione Inglese
General goals
This module complements the course on “development finance”, for an overall training on issues pertaining to the economics
and financial aspects of human development. The course is based on a general overview of development economics and on
a series of case studies.

Knowledge and understanding
Knowledge of the basic concepts and of the main theories elaborated in the field. Historical perspective and awareness of the
existence of different interpretative positions.

Applying knowledge and understanding
At the end of the course the students will be able to formalize development problems and to recur to theoretical and empirical
methods to try to solve them.

Making judgements
The students will develop critical skills through the analysis of several case studies over a wide range of economic models,
which are affected by different theoretical approaches.

Communication skills
The students will acquire the technical-scientific language of the discipline, which must be appropriately used both in written
and oral exams.

Learning skills

The students who pass the exam will have learned a method of analysis that allows them to tackle the study of more complex
issues in development from the perspective of an economist.

10589482 |
INTERNATIONAL

MONETARY
ECONOMICS

1º 2º 9 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals
Working knowledge of the main models of international economics and international finance.

Knowledge and understanding.
Upon successful completion of the course, students will be able to analyse actual economic problems in terms of competing
theories and models.

Applying knowledge and understanding.
Upon successful completion of the course, students will be able to understand the explicit and implicit hypotheses informing
the main economic policy proposals in the current debate.

Making judgements.
The course is explicitly based on the principle of methodological and theoretical pluralism.
Students will be introduced to at least two competing models for each economic problem considered, and will understand the
criteria with which to personally choose their favorite interpretation.

Communication skills.
Through study and hands-on sessions, students will become proficient in the jargon and technical language of the discipline,
which they must use in both written and oral examinations.

Learning skills.
Students that successfully complete the course will have learnt a method of analysis that will allow them to tackle and
understand the main economic issues of today, both in subsequent economic courses and in the fruition and participation to
the public debate.

10612167 |
EMPIRICAL

ECONOMICS
1º 2º 9 ENG

Obiettivi formativi

Learning goals
The primary learning goal of this course is that of exposing students to the body of econometric techniques that are
customised to economics applications. The aim of the course is to review this body of techniques, to demonstrate their use in
hands-on style, drawing on as wide a range of example as possible, and to interpret each set of results in ways that are most
useful to read and represent economic phenomena.

Knowledge and understanding.
The course is supposed to broaden students' knowledge of the various econometric techniques that appear in the economics
literature, their properties and the way these are applied to data in order to verify economic theory.

Applying knowledge and understanding.
Upon successful completion of the course, students will be able to carry out a wide range of tasks in empirical economics,
such as recognising the most suitable approaches to analyse the data at hand in order to capture and model its regularities,
and intelligibly convey its messages to both economists and broader audiences.

Making judgements.
The course develops in a way to spurs students on researching empirical evidence of competing economic theories by
respecting the nature of convenient data.

Communication skills.
Through study and hands-on sessions, students will acquire the terminology characterising the discipline, which they are
required to use in both written and oral dissemination.

Learning skills.
Students who complete the course successfully will be acquainted with a method of analysis enabling them to endeavour the
main economic issues from an empirical point of view.

Insegnamento Anno Semestre CFU Lingua

Lo studente deve acquisire 6 CFU fra i seguenti esami



 1052019 |
BAYESIAN

MODELLING
1º 1º 6 ENG

Obiettivi formativi

General goals
Knowledge at an intermediate and advanced level of the main issues in Bayesian statistics.
Ability to apply Bayesian statistical techniques to applicative context.

Knowledge and understanding
Knowledge and understanding of the Bayesian approach to statistical inference, of its models and of its methodologies

Applying knowledge and understanding
Ability to apply Bayesian statistical methods for inferential problems in real-data problems

Making judgements
Ability of choosing appropriate Bayesian methods and models in different inferential problems

Communication skills
Ability of communicating results of the analyses in written and oral form

Learning skills
Students acquire skills useful to approach more advanced topics in Bayesian inference, Advanced data analysis, Statistical
computing and Mathematical statistics

BAYESIAN
MODELLING I

1º 1º 3 ENG

Obiettivi formativi

General goals
Knowledge at an intermediate and advanced level of the main issues in Bayesian statistics.
Ability to apply Bayesian statistical techniques to applicative context.

Knowledge and understanding
Knowledge and understanding of the Bayesian approach to statistical inference, of its models and of its methodologies

Applying knowledge and understanding
Ability to apply Bayesian statistical methods for inferential problems in real-data problems

Making judgements
Ability of choosing appropriate Bayesian methods and models in different inferential problems

Communication skills
Ability of communicating results of the analyses in written and oral form

Learning skills
Students acquire skills useful to approach more advanced topics in Bayesian inference, Advanced data analysis, Statistical
computing and Mathematical statistics

BAYESIAN
MODELLING II

1º 1º 3 ENG



Obiettivi formativi

General goals
Knowledge at an intermediate and advanced level of the main issues in Bayesian statistics.
Ability to apply Bayesian statistical techniques to applicative context.

Knowledge and understanding
Knowledge and understanding of the Bayesian approach to statistical inference, of its models and of its methodologies

Applying knowledge and understanding
Ability to apply Bayesian statistical methods for inferential problems in real-data problems

Making judgements
Ability of choosing appropriate Bayesian methods and models in different inferential problems

Communication skills
Ability of communicating results of the analyses in written and oral form

Learning skills
Students acquire skills useful to approach more advanced topics in Bayesian inference, Advanced data analysis, Statistical
computing and Mathematical statistics

10612240 | THE
ROLE OF

INTERNATIONAL
ORGANIZATIONS
IN PRODUCING

OFFICIAL
STATISTICS

1º 2º 6 ENG



Obiettivi formativi

The Role of International Organizations in Producing Official Statistics

Tentative syllabus

Learning goals
The main objective of this course is to introduce students to the statistical work of International Organizations and their
contribution to the production of International Official Statistics. The differences between the statistical work of International
Organizations and those of National Statistical Organizations, as well as the specific contribution of International
Organizations to the global statistical system will be explained in detail.

Knowledge and understanding
The course is organized in two distinct parts: the first part of the course (12 lessons) will provide students with an introduction
to the Global Statistical System, its key institutions and coordination mechanism, and the statistical work of International
Organizations; the second part of the course (12 lessons) will familiarize students with the main statistical techniques used in
international organizations for the production of official statistics, through hands-on practical training.
In particular, the first part of the course will describe:
1) How the international statistical system is organized: what are the main actors/Institutions involved, what are the key
governance bodies, what are the key international statistical frameworks (SNA, BoP, IMTS, SEEA) and standards (including
standards on international classifications; code-lists, flag systems) that guide the statistical work at national, regional and
global levels; how international statistical standards are developed and implemented. Special focus on the System of National
Accounts.
2) The statistical work of International Statistical Organizations: what are the key data sources and how the data flows from
national to international organizations is structured; the main quality frameworks used at international level and how the
quality of input data is assessed; the techniques used for data validation, editing and imputation; data discrepancies between
national and international databases: how they can be explained and addressed; the data dissemination practices of
international organizations, including the dissemination of microdata and the challenges it poses in terms of protection of data
confidentiality.
3) The demand for new statistics resulting from the 2030 Agenda for Sustainable Development. The evolution of the concept
of sustainable development and the ambition of the 2030 Agenda; The Global SDG Indicator Framework and its governance
mechanisms; the role of the international Organizations as Custodian Agencies, the data flows between countries and
International Organizations

The second part of the course will focus on the following six statistical techniques:
1. Theory and practice of index numbers
2. Composite indices for summarizing multidimensional phenomena
3. Time series and seasonal adjustment
4. Measuring latent variables
5. Measuring SDG progress
6. Using remote sensing data for estimating SDG indicators

Applying knowledge and understanding
At the end of the course, students will have the necessary instruments be start working in an international organization,
having acquired an in-depth knowledge of the institutional, methodological, and technical aspect of its statistical work.
Moreover, students will become familiar with the main statistics published in international databases; the compilation
methodology and time series of selected SDG indicators; the main techniques used for the compilation of index numbers,
latent variables, composite indices, trend indices and seasonally adjusted data.

Making judgements
At the end of the course, students will be able to apply their skills in analyzing and interpreting official statistics published by
international organizations.

Communication skills
At the end of the course, students will acquire the ability of discussing statistical problems in an international environment and
presenting oral and written reports of their practical analyses.

Learning skills
At the end of the course, students will be able to further improve their skills and knowledge of international official statistics by
self-study and consultation of international organization databases, which will be helpful for future academic and professional
activities.

The Role of international Organizations in Producing Official Statistics
Outline of the course

Theory and Practice of the International Statistical System (12 lessons)
1st lesson
1. Introduction: what is official statistics?
a. Official statistics at national level: the Statistics Law
b. The National Statistical Office and its coordinating role of the National Statistical System
c. Other data producers at national level
d. International organizations as producers of official statistics

2. The International Statistical System: an overview
e. The UN Statistical System
f. Non-UN Statistical Organizations
g. Statistical and Policy Organizations (independence of statistics from political influence)
h. Coordination across international/regional organizations: allocation of responsibilities

3. Data Governance for the global statistical system
a. The UN Statistical Commission and its subsidiary bodies
b. The Regional Statistical Commissions
c. Statistics governance of UN Organizations
d. The Committee of the Chief Statisticians of the UN System
e. The Committee for the Coordination of the Statistical System (CCSA)
2nd lesson
4. International Statistical Standards: Main International Classifications, Code lists and Flags
a. International Family of Classifications
b. Main economic classifications: ISIC; CPC; HS; COICOP; COFOG.
c. Classifications by statistical domain: e.g., Land Cover & Land Use Classification.
d. Country/Area Codes for Statistical Use; Regional groupings.
e. SDMX Observation status codes and flags
3rd lesson
5. International Statistical Frameworks
a. Main International Statistical Frameworks
System of National Accounts
International Merchandise Trade Statistics
Balance of Payments
System of Environmental Economic Accounting
b. How International Statistical Frameworks have been developed and how they continue to evolve.

4th lesson
6. Introduction to the System of National Accounts
a. Overview of national accounts
b. Economic actors and transactions
c. GDP: Production approach
d. GDP: Expenditure approach
e. GDP: Income approach
f. National accounts criticism and challenges
5th lesson
7. Data sources of International Organizations
a. National Statistics System (NSO, line ministries) and other national data providers (NGOs, Research Institutions, private
sector, citizens, etc.)
i. Questionnaire design for secondary data collections from National Institutions
b. Direct data collection
ii. Internationally led surveys (LSMS-WB; MICS-UNICEF; DHS-USAID; LFS-ILO).
iii. Questionnaire design for primary data collections (from households; farms, businesses)
c. Geospatial data
d. Big data
6th lesson
8. Statistics Principles and Quality Frameworks
a. UN Fundamental Principles of Official Statistics
b. UN National Quality Assurance Framework
c. IMF Data Quality Assurance Frameworks
d. Principles Governing (International) Statistical Activities (CCSA)
e. Statistical Quality Assurance Framework of International Organizations (UN Statistical Quality Assurance Framework;
European Statistics Code of Practice - CoP).
7th lesson
9. Quality Assessments
a. EUROSTAT Survey Manager Checklist and Quality Indicators
b. UN Self-assessment checklist
c. IMF General Data Diss. System (e-GDDS), Special Data Diss. Standard (SDDS)
d. OECD Global Assessment
e. UNECE Global Assessments and Sector Reviews
f. EUROSTAT Peer Review
8th lesson
10. Data editing and Imputation of macro data
a. Data availability at international level: the Statistical Capacity Index
b. Methods and sources for the validation of country data
c. System of editing rules
d. Editing procedures: macro-editing and selective editing
e. Overview of main imputation methods
9th lesson
11. Discrepancies between national and international data
a. Type of data discrepancies
b. Consequences of data discrepancies
c. Possible solutions to resolve data discrepancies.

12. Data validation and country ownership
a. Validation of data disseminated and/or methods of data production.
b. Principles of data validation: IAEG-SDG guidelines of global data flows
c. Different modalities of data validation
10th lesson
13. Data dissemination and key data users
a. Defining user requirements for planning purposes: users-producers’ consultations
b. Relevant information for different type of data users:
a. Central Government/ Ministries
b. Regional/local government
c. Public and media
d. Businesses
e. Academia and Research Institutions
f. Other International Organizations
c. Dissemination of data and metadata
d. Main international statistical databases (WB WDI; OECD.Stat; FAOSTAT)
e. User consultations
f. What should IOs disseminate? Only data and statistics (historical time series) or also statistical analysis (and forecasts)?
11th lesson
14. Protection of data confidentiality and Microdata dissemination
a. Principle of data confidentiality
b. Informed consent of respondent
c. Dissemination of microdata set
d. Anonymisation & Statistical disclosure control
e. Terms of use for microdata dissemination
12th lesson
15. The 2030 Agenda for Sustainable Development and Its Monitoring Framework
a. The evolution of the concept of sustainable development
b. The key differences between the MDGs and the SDGs.
c. Separation between the Political (definition of Goals and Targets) and the Statistical process (definition of the SDG
indicator framework)
d. Governance of Global SDG monitoring
e. Role of the international Organizations as Custodian Agencies
f. Data flows between countries and International Organizations

Statistical Techniques (12 lessons)
(1 lesson methodological introduction; 1 lesson laboratory)
13th -14th lessons
1. Theory and Practice of Index numbers
a. Methodology (Problems in constructing index numbers; Methods of constructing index numbers; Laspeyer’s, Paasche’s,
Marshall-Edge worth’s and Fisher’s ideal index numbers; Test of Consistency; Chain Base Index Numbers; Shifting of Base
year)
b. Calculation of the Consumer Price index

15th – 16th lessons
2. Composite indices for summarizing multidimensional phenomena
a. Methodology (Pros and cons in the use of composite indices; Pre-requisites for the compilation of composite indices; Steps
in the production of composite indices; Criteria for choosing the ‘best’ method)
b. Calculation of the Human Development Index
17th-– 18th lessons
3. Time series and seasonal adjustment
a. Methodology (The components of a time series; The causes of seasonality; Why to adjust for seasonality; Decomposition
models; Official software procedures for seasonal adjustment)
b. The use of RJDemetra+: Illustrative example
19th-– 20th lessons
4. Measuring latent variables
a. The Rasch model
b. The calculation of the Food insecurity Experience Scale (SDG indicator 2.1.2)
21st – 22nd lessons
5. Measuring SDG progress
a. Methodology
b. Calculating the distance from the SDG target
c. Calculating the likelihood of achieving the SDG target by 2030
23rd – 24th lessons
6. Using remote sensing data for estimating SDG indicators
a. Combining remote sensing and survey data for producing global estimates of land cover
b. The Mountain Green Cover Indicator (SDG indicator 15.4.1)

Lo studente deve acquisire 9 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

10592813 |
PROBABILITY AND

STATISTICS
1º 1º 9 ENG

Obiettivi formativi

Obiettivi formativi
Obiettivo formativo dell’insegnamento è l'apprendimento da parte degli studenti dei fondamenti del calcolo delle probabilità e
dell’inferenza statistica.

Conoscenza e capacità di comprensione
Alla fine del corso gli studenti conoscono e comprendono come formalizzare l’incertezza e come fare inferenza su parametri
non noti.

Capacità di applicare conoscenza e comprensione
Gli studenti apprendono come impostare un problema di probabilità o inferenza.

Autonomia di giudizio
La discussione dei vari metodi, anche con lavori di gruppo, fornisce agli studenti le capacità necessarie per analizzare
criticamente, ed in autonomia, situazioni reali.

Abilità comunicativa
Gli studenti acquisiscono gli elementi di base per ragionare, e far ragionare, in termini quantitativi su problemi di incertezza ed
inferenza.

Capacità di apprendimento
Gli studenti che superano l’esame sono in grado di applicare i metodi appresi in diversi contesti applicativi.

10589834 |
Advances in data

analysis and
statistical modelling

1º 1º 9 ENG

Obiettivi formativi

Learning goals
Knowing how to reorganize multidimensional data with a complex structure for their statistical analysis. Starting from the
multivariate statistical methodologies, knowing how to realize complex strategies of analysis that have an easy interpretation.
To be able to make decisions based on empirical evidence giving appropriate answers to corporate information requests.
Knowing how to extract relevant information from large data (big data).

Knowledge and understanding
Knowledge of advanced multivariate statistical methodologies and advanced formal data analysis strategies with a model-
based statistical approach.

Applying knowledge and understanding
Understanding the most appropriate complex techniques to be able to make decisions based on empirical evidence, respond
to corporate information requests and be able to extract relevant information from the observed data.

Making judgements
Students develop critical skills through the application of complex multivariate statistical methodologies. They learn to critically
interpret the results obtained by applying the procedures to real data sets.

Communication skills
Students, through the study and performance of practical exercises, acquire the technical-scientific language of the discipline,
which must be used in the world of work. Communication skills are also developed through group activities.

Learning skills
Students who pass the exam have learned a method of analysis that allows them to face, the world of work having acquired
advanced statistical analysis tools for complex and large data.



Insegnamento Anno Semestre CFU Lingua

1038218 |
Computational

Statistics
1º 1º 9 ENG

Obiettivi formativi

Learning goals
The main goal of the course is to learn about common general computational tools and methodologies to perform reliable
statistical analyses. Students will be able
- to understand the theoretical foundations of the most important methods;
- to appropriately implement and apply computational statistical procedures;
- to interpret the results deriving from their applications to real data.

Knowledge and understanding
After attending the course, students will know and understand the most important computational techniques in statistical
analysis. In addition, students will be able to appropriately implement the learned tools with the statistical software R and to
develop original ideas often in a research context.

Applying knowledge and understanding
At the end of the course, students will be able to formalize statistical problems from a computational point of view, to apply the
learned methods to solve them, also in contexts not covered in the lessons, and to interpret the results deriving from their
applications to real data.

Making judgements
Students will develop critical skills through the application of computational methodologies to a wide range of statistical
problems and through the comparison of alternative solutions to the same problem by using different tools. Furthermore, they
will learn to interpret critically the results obtained by applying procedures to real datasets.

Communication skills
By studying and carrying out practical exercises, students will acquire the technical-scientific language of the discipline, which
must be suitably used in the final written test. Communication skills will be also developed through group activities.

Learning skills
Students who pass the exam have learned computational techniques useful in the statistical analysis and to work self-
sufficiently to face with the complexity of the statistical problems.

10616635 | PANEL
DATA MODELLING

2º 2º 9 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

General Targets:
Prior educational teaching concern is the students’ understanding of the main (Economic Statistics Modeling) problems and
methods for Panel Data making use of parametric estimation. Here the empirical focus is on individuals represented by
Decisional Making Units (DMU). More specifically, these are banks typically involved in the European (and also international)
banking system. The course will focus on managerial problems of these firms by studying equations such as cost (mostly)
and profit functions which are relevant to asses on the Efficiency of banks. Furthermore, students should know both how to
solve analytical problems, in order to apply the appropriate methodology, and to interpret results obtained from empirical
applications to actual data.
Specific Targets:
a) Knowledge and capability in understanding.
After attending the course, students know and understand main problems of Panel Data. In particular, the course will account
for the logic for building empirical models, related to the underlying economic theory (and the consequent subdivisions in
endogenous and exogenous variables), with one or more equations in order to evaluate the degree of efficiency of a typical
Decisional Making Unit (here the bank and possibly the insurance company). We will study the main estimation methods of
Panel Data for solving efficiency problems pertaining a firm traditionally operating in the private sector.
b) Capability of applying knowledge and comprehension
At the end of the course students are able to formalize and solve problems by means of specific methods as well as treating
fundamental models of Panel Data to answer questions on the Efficiency and Productivity Analysis for the banking system.
Finally, students will be able to apply the methods studied to real data and interpret results correctly also from a theoretical
point of view.
c) Autonomy in assessment.
Students develop analytical skills and capacity of facing different alternative approaches for solving actual empirical problems.
d) Communication ability.
Students learn technical language which is appropriate for the subject studied and that will be used at the oral and written
exam, by means of practical exercises.
e) Learning capacity.
Students passing the exam are capable to extend the methodology studied also to other fields and derive conclusions.

Insegnamento Anno Semestre CFU Lingua

1056085 | BIG
DATA FOR
OFFICIAL

STATISTICS

1º 1º 6 ENG

Lo studente deve acquisire 6 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

General learning goals
- Define what subset of Big Data can be used in Official Statistics and what domains of Official Statistics can be enriched
through the availability of new data sources
- Establish how new data sources can be used in Official Statistics, by taking into account challenges, needs and risks in this
exercise
- Definition of the role of Big Data in the context of Official Statistics
- Establish how to frame the measurement of social, demographic and economic phenomena through Big Data by
considering challenges, needs and risks

Knowledge and understanding
Knowledge and understanding of statistical methods to handle Big Data in official statistics

Applying knowledge and understanding
Ability to apply statistical methods for official statistics problems with emphasis on Big Data

Making judgements
Ability of choosing appropriate methods in different problems in official statistics with emphasis on Big Data

Communication skills
Ability of communicating results of the analyses in official statistics with emphasis on Big Data

Learning skills
Students acquire skills useful to approach more advanced topics in official statistics and Big Data management

10589423 |
ALGORITHMS AND

DATA
STRUCTURES

1º 2º 6 ENG

Obiettivi formativi

General objectives

The primary objective is to study algorithms and data structures that efficiently solve problems whose solution, using trivial
approaches, would require very high resources. The algorithms studied will be implemented in Java language.

Specific objectives

Knowledge and ability to understand
Basic data structures and their use in solving sorting, searching, and graph problems will be shown. It will be shown how the
data structures described are made available in Java language. The student will be able to determine the computational
complexity of algorithms, and associate them with the appropriate complexity class.

Ability to apply knowledge and understanding
At the end of the course the students will be able to determine algorithms to efficiently solve complex problems, in particular
problems on graphs, and choose the most suitable data structures to obtain an efficient implementation of the algorithm. They
will also be able to use the Java classes that implement the data structures studied.

Autonomy of judgment
Students will be able to distinguish the computational complexity of problems and algorithms, and to identify the
computationally more costly steps in solving a problem.

Communication skills
Students will be able to describe, in appropriate terms, the characteristics of the main data structures, and identify the
primitives needed to efficiently implement an algorithm.

Learning ability
Students who pass the exam will be able to take advanced courses, of an applicative nature, that require the use of
sophisticated algorithms. They will also be able to appreciate software engineering and computational complexity theory
teachings.



Insegnamento Anno Semestre CFU Lingua

 1047773 | BIG
DATA ANALYTICS

1º 2º 6 ENG

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

BIG DATA
ANALYTICS

1º 2º 3 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

BIG DATA
ANALYTICS

1º 2º 3 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Finally, some statistical learning models, supervised and unsupervised, for the analysis of Big Data, will be presented.
Real-world problems will be addressed during the course using suitable software.

Knowledge and understanding.
The student will learn as to apply some statistical learning techniques for dimensionality reduction, based on feature
extraction and feature selection.
Moreover, he will know and understand some powerful statistical learning models, supervised and unsupervised, to analyse
Big Data.

Applying knowledge and understanding.
The student will be able to manage Big Data collected from various sources.
He will learn as to apply dimensionality reduction techniques, based on feature extraction and feature selection.
Moreover, he will be able to choose and apply some powerful statistical learning models to analyse Big Data.

Making judgements.
Students will develop critical skills through the application of a wide range of machine learning and statistical models.
They also will develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They will learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam will have learned an analytical approach that allows them to tackle Big Data analysis with
statistical models and machine learning methods.

10589562 |
SURVEY

METHODOLOGY
1º 2º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Obiettivi generali
L'obiettivo formativo primario dell’insegnamento è l'apprendimento da parte degli studenti dei principali problemi e metodi
legati alle indagini statistiche. Gli studenti devono apprendere i principali elementi teorici che conducono alla organizzazione
delle indagini e ai problemi legati all’errore di non osservazione (campionamento) e all’errore di osservazione (strumento di
rilevazione). Una particolare attenzione verrà dedicata ai temi legati al dato soggettivo e alla consolidata teoria che conduce
ad una corretta rilevazione e interpretazione degli stessi.

Obiettivi specifici
a) Conoscenze
Al termine del corso, gli studenti conoscono e comprendono i principi delle indagini statistiche (soprattutto nell’ambito della
Statistica Ufficiale) e delle fasi operative che lo compongono.

b) Competenze
Al termine del corso gli studenti sono in grado di definire un progetto di rilevazione definendo le diverse fasi che lo
compongono.

c) Autonomia di giudizio
Le conoscenze e le competenze sviluppate consentono agli studenti di osservare in maniera critica progetti di indagini
esistenti e di valutare la possibilità di modifiche costruttive e finalizzate al loro miglioramento.

d) Abilità comunicativa
Gli studenti, attraverso lo studio e lo svolgimento di esercizi pratici, acquisiscono il linguaggio tecnico-scientifico della
disciplina, con particolare riferimento alla rilevazione di dati individuali e soggettivi. Le abilità comunicative vengono
sviluppate anche attraverso attività di gruppo.

e) Capacità di apprendimento
Gli studenti che superano l’esame hanno appreso la metodologia delle rilevazioni statistiche. Ciò consente loro di di
affrontare lo studio dei successivi insegnamenti con una consapevolezza legata soprattutto alle rilevazioni nell’ambito della
Statistica Ufficiale.

10589835 |
COMPUTATIONAL

STATISTICS
2º 1º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals
The main goal of the course is to learn about common general computational tools and methodologies to perform reliable
statistical analyses. Students will be able
- to understand the theoretical foundations of the most important methods;
- to appropriately implement and apply computational statistical procedures;
- to interpret the results deriving from their applications to real data.

Knowledge and understanding
After attending the course, students will know and understand the most important computational techniques in statistical
analysis. In addition, students will be able to appropriately implement the learned tools with the statistical software R and to
develop original ideas often in a research context.

Applying knowledge and understanding
At the end of the course, students will be able to formalize statistical problems from a computational point of view, to apply the
learned methods to solve them, also in contexts not covered in the lessons, and to interpret the results deriving from their
applications to real data.

Making judgements
Students will develop critical skills through the application of computational methodologies to a wide range of statistical
problems and through the comparison of alternative solutions to the same problem by using different tools. Furthermore, they
will learn to interpret critically the results obtained by applying procedures to real datasets.

Communication skills
By studying and carrying out practical exercises, students will acquire the technical-scientific language of the discipline, which
must be suitably used in the final written test.
Communication skills will be also developed through group activities.

Learning skills
Students who pass the exam have learned computational techniques useful in the statistical analysis and to work self-
sufficiently to face with the complexity of the statistical problems.

10589580 |
INTERNATIONAL
DEMOGRAPHY

2º 2º 6 ENG

Obiettivi formativi

General Aim
The primary educational goal of the course is students' learning of the main concepts and basic methods of
Demography.

Knowledge and understanding
After attending the course, the students know and understand the main international demographic sources and the
measures to describe the population processes.

Applying knowledge and understanding
At the end of the course, the students are able to apply the learned methods to the real data, and to understand the
results of these applications.

Making judgements
Students develop critical skills through the application of different indicators and measures to a wide range of case
studies from different countries, and learn to critically interpret the results.

Communication skills
Students, through the study and the carrying out of practical exercises, acquire the technical-scientific language of
the discipline, which must be opportunely used in the final oral examination. Communication skills are also
developed through group activities.

Learning skills
Students who pass the exam have learned the skills necessary to address the study of more complex methods and
models in subsequent teachings of demographic area.



Insegnamento Anno Semestre CFU Lingua

10600155 |
MULTIPLE TIME

SERIES
MODELLING

2º 2º 6 ENG

Obiettivi formativi

Learning goals
The main goal is acquiring advanced modelling techniques for mutivariate economic data. Students are expected to
understand the theoretical foundations of the methods studied and to apply them to real datasets.

Knowledge and understanding
The focus of the course will on the Vector Autoregressive (VAR) model in stationary and non stationary settings, using both
asymptotic and simulation (bootstrap) inference

Applying knowledge and understanding
After the course students will be able to specify a VAR model, evaluate if is adequate to the dataset of interest , use for
estimating causal relationship and formatulate forecasts

Making judgements
Learning how to judging the adequacy of the models and assessing the uncertainty of the estimated relationships and
forecasts will be an essential part of the course

Communication skills
Learning to communicate the results of the estimation process both in oral and written form will be an essential part of the
course

Learning skills
The models object of the course are essential parts of the most advanced and complex models used in quantitative economic
analysis, which the students will then be able to tackle.

10616485 | PANEL
DATA MODELLING

2º 2º 6 ENG



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

General Targets:
Prior educational teaching concern is the students’ understanding of the main (Economic Statistics Modeling) problems and
methods for Panel Data making use of parametric estimation. Here the empirical focus is on individuals represented by
Decisional Making Units (DMU). More specifically, these are banks typically involved in the European (and also international)
banking system. The course will focus on managerial problems of these firms by studying equations such as cost (mostly)
and profit functions which are relevant to asses on the Efficiency of banks. Furthermore, students should know both how to
solve analytical problems, in order to apply the appropriate methodology, and to interpret results obtained from empirical
applications to actual data.
Specific Targets:
a) Knowledge and capability in understanding.
After attending the course, students know and understand main problems of Panel Data. In particular, the course will account
for the logic for building empirical models, related to the underlying economic theory (and the consequent subdivisions in
endogenous and exogenous variables), with one or more equations in order to evaluate the degree of efficiency of a typical
Decisional Making Unit (here the bank and possibly the insurance company). We will study the main estimation methods of
Panel Data for solving efficiency problems pertaining a firm traditionally operating in the private sector.
b) Capability of applying knowledge and comprehension
At the end of the course students are able to formalize and solve problems by means of specific methods as well as treating
fundamental models of Panel Data to answer questions on the Efficiency and Productivity Analysis for the banking system.
Finally, students will be able to apply the methods studied to real data and interpret results correctly also from a theoretical
point of view.
c) Autonomy in assessment.
Students develop analytical skills and capacity of facing different alternative approaches for solving actual empirical problems.
d) Communication ability.
Students learn technical language which is appropriate for the subject studied and that will be used at the oral and written
exam, by means of practical exercises.
e) Learning capacity.
Students passing the exam are capable to extend the methodology studied also to other fields and derive conclusions.

Insegnamento Anno Semestre CFU Lingua

AAF1544 |
LABORATORY OF

STOCHASTIC
PROCESSES

1º 1º 3 ENG

Lo studente deve acquisire 3 CFU fra i seguenti esami



Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals.
General learning targets:
The course is organised as a series of classes where the students will have the possibility to solve and discuss the solutions
of a series of advanced exercises on the theory of stochastic processes.

Knowledge and understanding.
At the end of the course the students will acquire the ability to solve autonomously simple and more advanced exercises on
the theory of stochastic processes.

Applying knowledge and understanding.
During the course the students will exercise the ability to grasp and formalize, in the language of stochastic processes,
phenomena that evolve in time and space and to solve simple applied problems in new environments and broader contexts.

Making judgements At the end of the course the students will have the tools to evaluate critically and choose between
different stochastic models to model phenomena that evolve in time and space.

Communication skills.
The students will exercise the intuition and the communication skills necessary to describe phenomena in the mathematical
language of stochastic processes.
In particular the student will acquire familiarity with the main ideas that are behind the stochastic model, e.g., the ideas of
Markovianity, transience, recurrence, equilibrium, stationarity, long and short-time behaviour. Learning skills.
The students will acquire autonomy in studying more advanced theoretical aspects of stochastic processes and in applying
the main ideas of stochastic processes to the subsequent studies in the area of statistics and finance.

AAF1965 | OTHER
TRAINING

ACTIVITIES
1º 1º 3 ENG

Obiettivi formativi

L'obiettivo generale di queste attività è consentire agli studenti di fondere le loro conoscenze accademiche con competenze
professionali.
Affrontando problemi pratici e reali, gli studenti sviluppano capacità di giudizio e di comunicazione.
Gli studenti possono concordare con il coordinatore del corso di studio o un suo delegato attività di tipo tirocinio per un totale
non inferiore a 72 ore.
Possono essere proposti anche hackathon o tipi simili di sfide che richiedono competenze statistiche. Occasionalmente gli
studenti possono altrimenti concordare con il coordinatore del corso di studio alcune attività come approfondimenti su
tematiche specifiche, talvolta legati ad approfondimenti o estensioni di insegnamenti interni al corso di studio. Talvolta il
coordinatore del corso di studio propone moduli didattici tematici appositamente organizzati.

AAF1883 |
LABORATORY OF

MACHINE
LEARNING

1º 2º 3 ENG



Obiettivi formativi

Insegnamento Anno Semestre CFU Lingua

Obiettivi formativi

Learning goals.
The lab consists of the application of machine learning techniques to the analysis of images and/or textual documents.
The language used is Python 3.x with the Tensorflow package for the application of Convolutional and Recurrent Neural
Networks (deep learning).

Knowledge and understanding.
Acquire the basics of machine learning techniques.
Understanding how and why to choose between alternative methods, or possibly how to combine different methods.
Ability to handle large amounts of images or text with the help of appropriate open source software.

Applying knowledge and understanding.
Students develop critical skills through the application of a wide range of statistical and machine learning models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Making judgements.
Students develop critical skills through the application of a wide range of machine learning and statistical models.
They also develop the critical sense through the comparison between alternative solutions to the same problem obtained
using different learning logics.
They learn to critically interpret the results obtained by applying the procedures to real data sets.

Communication skills.
Students, through the study and execution of practical exercises, acquire the technical-scientific language of the discipline,
which must be used appropriately in both the intermediate and final written tests and in the oral tests.
Communication skills are also developed through group activities.

Learning skills.
Students who pass the exam have learned a method of analysis that allows them to tackle the analysis of the images or text
documents by machine learning techniques.

AAF1885 | CASE
STUDIES AND
STATISTICAL
CONSULTING

1º 2º 3 ENG

Obiettivi formativi

Learning goals
Prepare students to proposing solutions to real statistical problems in many research areas.

Knowledge and understanding
At the end of the course the students have the ability to understand and solve real practical statistical problems and to
propose adequate solutions.

Applying knowledge and understanding
Students are required to apply theoretical and computational skills to real problems and case-studies in a wide range of
domains.

Making judgements
One of the main goals of practical activities is to develop the ability to understand problems and to propose and compare
alternative statistical approaches to solve them.

Communication skills
Students acquire the ability of discussing problems and of presenting oral and written reports of their practical analyses.

Learning skills
The students acquire a series of skills useful for future academic and professional activities.



Il corso di ha l'obiettivo di formare figure professionali in grado di gestire il processo di acquisizione,
modellizzazione, analisi e interpretazione dei dati per lo studio di fenomeni complessi e per il supporto al
processo decisionale, nell'ambito di istituzioni, aziende ed enti di ricerca pubblici e privati. Gli obiettivi formativi
specifici del corso di studio sono: - acquisizione di solide basi di teoria ed applicazioni di fenomeni aleatori -
conoscenza di principi e metodi di acquisizione di dati con relativa pianificazione e controllo della qualita?
dell'informazione - conoscenza dei modelli statistici piu? comuni e di quelli specifici per i diversi contesti
applicativi di interesse - capacita? di lavoro sia autonomo che di gruppo per la risoluzione di problemi applicativi -
capacita? di comunicazione scritta e orale in lingua inglese in particolare nei lessici specialistici - acquisizione di
preparazione di base adeguata a consentire aggiornamento continuo della formazione - acquisizione di
preparazione adeguata per l'accesso a Dottorati di ricerca nazionali e internazionali nelle discipline curriculari. I
percorsi formativi prevedono attivita? specifiche atte a garantire competenze adeguate ai profili professionali che
il corso intende formare. Struttura del percorso di studio Il percorso didattico prevede una consistente base
formativa unitaria rappresentata da attivita? caratterizzanti negli ambiti statistico, statistico applicato e
matematico applicato. In particolare, il corso mira a fornire una solida preparazione nei metodi statistico-
decisionali attraverso insegnamenti di carattere avanzato riguardanti la teoria della statistica, le statistiche
applicate e i processi stocastici. A partire da questa base comune, il corso di studi prevede la possibilita? di
scelta tra tre curricula che consentono agli studenti di acquisire competenze specifiche relative a figure
professionali ben definite. Variazione dei percorsi di studio in funzione dei curricula e aree di apprendimento in
relazione alle figure professionali Ciascun curriculum mira alla formazione in aree di apprendimento orientate a
specifiche figure professionali. I curricula proposti sono: - curriculum orientato agli aspetti metodologici: area delle
metodologie statistiche per modelli interpretativi dei fenomeni reali e per il supporto ai processi decisionali di enti,
aziende ed organizzazioni - curriculum orientato alla statistica ufficiale: area della governance, pianificazione e
controllo della qualita? di statistiche ufficiali, trasformazione in conoscenza e diffusione. Il curriculum si inserisce
nel network EMOS patrocinato da Eurostat: si veda http://ec.europa.eu/eurostat/web/european-statistical-
system/emos - curriculum dedicato ai metodi quantitativi per l'analisi economica La specializzazione della
preparazione degli studenti dei diversi curricula avviene con: - la diversificazione degli insegnamenti di carattere
statistico e statistico applicato nell'ambito delle attivita? caratterizzanti e dei settori scientifico disciplinari degli
insegnamenti previsti nell'ambito delle attivita? affini - i laboratori previsti tra le Ulteriori attivita? formative, che
concorrono alla specializzazione della preparazione nelle aree previste. Il curriculum dedicato alla statistica
ufficiale, in particolare, prevede un tirocinio formativo presso imprese o enti pubblici, nonche? un numero di
crediti per la tesi di laurea superiore a quello degli altri curricula, in conformita? con quanto previsto dal consorzio
EMOS (si veda: http://ec.europa.eu/eurostat/web/european-statistical-system/emos).

Profilo professionale

Profilo

Economista quantitativo (Quantitative Economist)

Funzioni

Contribuisce alla formulazione di strategie aziendali o pubbliche ed alla valutazione dei risultati raggiunti. Questa
funzione richiede (a) la formulazione di analisi delle condizioni esistenti e di quelle che ci si possono attendere in
futuro, definendone nel secondo caso il grado di probabilita?; (b) la realizzazione di analisi di causalita? che
permettano di valutare gli effetti ottenuti in rapporto agli interventi effettuati. Ha funzioni di supervisione,
coordinamento e consulenza per la risoluzione di problemi legati alla gestione di dati e informazione nelle
discipline applicative di riferimento. Interagisce con gli esperti e interlocutori di ambito economico e finanziario.

Competenze

Il laureato magistrale con profilo Quantitative economist ha le seguenti competenze e capacità: organizzazione
della rilevazione, gestione e analisi di dati economici, sia ottenuti da fonti ufficiali (nazionali e internazionali) o
aziendali, che da basi dati di grandi dimensioni (Big Data) ottenute ad esempio dalla registrazione di transazioni
elettroniche o dal monitoraggio di attivita? internet. Ha inoltre competenze nella specificazione, stima e utilizzo di
modelli econometrici per analisi strutturali, valutazioni di relazioni di causa-effetto e previsioni. Ha specifiche
capacita? di divulgazione dei risultati ed è in grado di interagire con esperti di settori di ambito economico-
finanziario.



Sbocchi lavorativi

Il laureato magistrale con profilo Quantitative economist trova impiego in grandi imprese, banche, fondi e
istituzioni finanziarie, societa? di consulenza, pubbliche amministrazioni, banche centrali, autorita? di garanzia e
vigilanza, istituzioni e organismi europei e sovranazionali. Il percorso formativo prepara all'accesso a Dottorati di
ricerca nelle discipline curriculari.



Frequentare

Laurearsi

La prova finale prevede la preparazione e la presentazione di una tesi elaborata in modo originale dallo studente
sotto la guida di un relatore. La tesi consiste in un elaborato scritto attraverso il quale lo studente dimostri il
conseguimento di adeguata maturita? nell'uso dei concetti e degli strumenti acquisiti durante il corso degli studi.
Lo studente deve anche dimostrare buona capacita? di confronto con la letteratura di riferimento. L'attivita? di
tesi si sviluppa intorno ad aspetti metodologici e applicativi legati alle discipline del corso di studi.
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Regolamento del corso

Regolamento Didattico del Corso di Laurea Magistrale in Statistical Methods and Applications Classe LM-82
Scienze Statistiche Ordine degli Studi 2024/2025 Anni attivati I e II Obiettivi formativi specifici. Il corso, erogato
interamente in lingua inglese e a vocazione internazionale, ha l'obiettivo di formare figure professionali in grado di
gestire il processo di acquisizione, modellizzazione, analisi e interpretazione dei dati per lo studio di fenomeni
complessi e per il supporto alle decisioni, nell'ambito di istituzioni, aziende ed enti di ricerca pubblici e privati.
L'obiettivo è formare statistici con competenze adatte a specifici profili professionali. Tali figure sono: il data
analyst in grado di sfruttare in modo integrato strumenti statistici, metodi di ottimizzazione e grandi moli di dati;
l’esperto di statistiche ufficiali e l’esperto di metodi quantitativi per l’economia. Oltre alla solida formazione
disciplinare nei vari ambiti dei diversi curricula, i laureati acquisiscono: - capacita? di lavoro sia autonomo che di
gruppo per la risoluzione di problemi applicativi, - capacita? di comunicazione professionale scritta e orale in
lingua inglese, - preparazione per l'aggiornamento continuo delle competenze, - preparazione per l'accesso a
dottorati di ricerca nazionali e internazionali nelle discipline curriculari. Conoscenze richieste per l'accesso. Per
accedere al corso di studio è necessaria una buona preparazione di base in Matematica, Probabilità, Statistica e
Informatica. I candidati devono possedere i seguenti due requisiti curriculari (RC-1 e RC-2) e un’adeguata
preparazione personale (APP-1 APP-2). RC-1. Possesso di una laurea o diploma universitario triennale, ovvero
altro titolo di studio conseguito all'estero ritenuto idoneo. RC-2. Avere acquisito almeno 60 crediti formativi
universitari nell'insieme dei settori scientifico disciplinari indicati nelle seguenti aree: - Area 01 (Scienze
matematiche e informatiche): MAT/*, INF/01 - Area 02 (Scienze fisiche): FIS/01, FIS/02, FIS/07 - Area 09
(Ingegneria industriale e dell'informazione): ING-IND/35, ING-INF/05 - Area 11 (Scienze storiche, filosofiche,
pedagogiche e psicologiche): M-PSI/03 - Area 13 (Scienze economiche e statistiche): SECS-S/*, SECS-P/*.
APP-1. Conoscenza di nozioni di Matematica, Probabilita?, Statistica e Informatica. (a) Matematica: Calcolo
differenziale ed integrale per funzioni di una o piu? variabili reali; nozioni base di algebra lineare e geometria
analitica nel piano e nello spazio. (b) Probabilita?: Variabili aleatorie, distribuzioni e valori attesi; principali famiglie
parametriche di distribuzioni di variabili aleatorie; convergenza per successioni di variabili aleatorie. (c) Statistica:
fondamenti di statistica descrittiva, distribuzioni semplici e multiple e loro principali indicatori sintetici (moda,



mediana e media, indicatori di eterogeneita? e variabilita?, indicatori di dipendenza e correlazione), fondamenti di
statistica inferenziale, metodi di stima puntuale e mediante insiemi, test, modello di regressione lineare. (d)
Informatica: conoscenze di base e di un linguaggio di programmazione. APP-2. Conoscenza della lingua inglese
a livello B2 o superiore. Il possesso da parte dei candidati delle conoscenze richieste per l'accesso e? oggetto di
verifica obbligatoria. Una apposita commissione nominata dalla struttura didattica competente provvederà ad
effettuare la verifica di RC-1, RC-2, APP-1 e APP-2. La commissione procederà alla verifica sulla base della
valutazione del curriculum e dell'esito di un eventuale colloquio. La verifica dei requisiti curriculare RC-1, RC-2 è
riconosciuta automaticamente per tutti i candidati in possesso di una laurea nella Classe L-41 (Classe delle
lauree in Statistica) o equipollenti. Il possesso dell’adeguata preparazione personale APP-1 e? verificato da
apposita commissione o attraverso le informazioni desumibili dal curriculum accademico oppure tramite
colloquio. L'adeguata preparazione APP-2 può essere verificata da idonea certificazione linguistica ovvero dal
possesso di un titolo di studio in lingua inglese di livello equivalente o superiore ad una laurea triennale ovvero
dall’esito dell’eventuale colloquio. Nei casi ritenuti opportuni, la suddetta Commissione individua specifici percorsi
formativi che, nel rispetto della tabella delle attivita? formative del presente corso di studio, includano
insegnamenti non gia? sostenuti e considerati indispensabili per la formazione degli studenti. La verifica dei
requisiti può essere richiesta anche dagli studenti che non risultano ancora laureati alla Sapienza o in altri atenei
italiani o stranieri. Descrizione del percorso. Il percorso didattico prevede una consistente base formativa unitaria
in metodi statistici e probabilistici. In particolare, il corso mira a fornire una solida preparazione statistica
attraverso insegnamenti di carattere avanzato riguardanti metodi inferenziali e multivariati, le statistiche applicate
e i processi stocastici. A partire da questa base comune il corso di studi prevede la possibilita? di scelta tra tre
curricula che consentono agli studenti di acquisire competenze specifiche relative a figure professionali ben
definite. I curricula proposti sono: ? Data Analyst: forma una figura professionale che possiede sia le competenze
dello statistico tradizionale sia le capacita? per trattare grandi masse di dati (Big Data) che derivano anche da
specifici insegnamenti di Informatica (Gestione di big data, Big Data Analytics). Il Data analyst gestisce e analizza
dati raccolti secondo opportune pianificazioni e li traduce in informazione attraverso modelli e tecniche di analisi
statistica e di visualizzazione, con lo scopo di fornire supporto alle decisioni in diversi campi. Gli studenti del
curriculum possono conseguire il doppio titolo italo-francese grazie ad accordi internazionali con l'Università
Paris-Dauphine PSL (Francia) e con la Grande Ecole ENSAI presso Rennes (Francia). ? Official Statistics: forma
un professionista che esercita la sua attività nelle divisioni statistiche di grandi organizzazioni governative e non
governative, nazionali e internazionali, legate alla produzione e fruizione di statistiche ufficiali. Tale figura fornisce
il supporto metodologico per tutte le fasi di produzione-analisi di statistiche ufficiali. Il curriculum si inserisce nel
network EMOS (European Master in Official Statistics) patrocinato da Eurostat: si
veda http://ec.europa.eu/eurostat/web/european-statistical-system/emos. Gli studenti del curriculum possono
conseguire il doppio titolo italo-francese grazie a un accordo internazionale con la Grande Ecole ENSAI presso
Rennes (Francia). ? Quantitative Economics: crea una figura che contribuisce alla formulazione di strategie
aziendali o pubbliche e alla valutazione dei risultati raggiunti. Tale figura ha funzioni di supervisione,
coordinamento e consulenza per la risoluzione di problemi legati alla gestione di dati e informazione in ambito
economico e finanziario. Gli studenti del curriculum possono conseguire il doppio titolo italo-francese grazie a un
accordo internazionale con la Grande Ecole ENSAI presso Rennes (Francia). Oltre a insegnamenti comuni e a
quelli di curriculum, sono previste alcune attività di laboratorio ed esami o attività a scelta libera per 12 crediti. Il
curriculum Official Statistics prevede inoltre un periodo di tirocinio obbligatorio. Un congruo numero di crediti è
infine previsto per la prova finale. Norme relative alla frequenza Non sono previsti specifici obblighi di frequenza.
Norme relative ai passaggi ad anni successivi L’ammissione al secondo anno è regolata dal Manifesto degli studi
della Sapienza. Studenti immatricolati ad ordinamenti precedenti, provenienti da altri corsi o in possesso di altri
titoli di studio universitari. Il Consiglio d’Area definirà i criteri per il riconoscimento dei crediti acquisiti e fornirà
indicazioni per la presentazione di un piano di studi individuale che, nel rispetto dell'ordinamento didattico, tenga
conto del percorso già svolto. Percorso d'eccellenza A partire dall'A.A. 2019-2020 il cds ha istituito il Percorso
d’eccellenza, al quale possono partecipare gli studenti selezionati da un bando gestito dalla Facoltà di Ingegneria
dell'informazione, Informatica e Statistica. Per partecipare alla selezione gli studenti devono essere iscritti
regolarmente al secondo anno e, alla data del 30 novembre, devono aver acquisito tutti i crediti formativi
universitari previsti nel primo anno del corso di studio, con media non inferiore a ventotto/trentesimi. Il percorso di
eccellenza ha lo scopo di valorizzare la formazione di studenti iscritti meritevoli e interessati ad attività di
approfondimento e di integrazione culturale nelle discipline di base, caratterizzanti e affini della classe di laurea
LM-82. Gli ammessi al Percorso d’eccellenza si impegnano in attività formative per un numero di ore non
inferiore a 100 e non superiore a 200 in aggiunta a quelle previste dal piano formativo secondo un programma
concordato con un responsabile del percorso d’eccellenza nominato dal Corso di studio. Caratteristiche della
prova finale La prova finale prevede due possibilita? alternative: i) la preparazione e la discussione di una tesi di
laurea; ii) un'attivita? progettuale di ricerca metodologica o di tirocinio, presso un'azienda, istituto di ricerca
pubblico o privato o presso altre istituzioni accademiche internazionali. La tesi di laurea affronta un argomento
concordato con un docente relatore nell'ambito delle discipline del corso stesso. Il lavoro consiste in un elaborato



scritto in lingua inglese, dotato di elementi di originalita?, attraverso il quale lo studente dimostri il conseguimento
di adeguata maturita? nell'uso dei concetti e degli strumenti acquisiti. Lo studente deve anche dimostrare buona
capacita? di confronto con la letteratura di riferimento. L'attivita? progettuale e? sviluppata intorno ad aspetti
metodologici legati alle discipline del corso di studi e puo? interessare specifiche esigenze di aziende o istituti di
ricerca. Il lavoro consiste in un elaborato scritto in lingua inglese che descriva in modo rigoroso e completo lo
sviluppo dell’attività progettuale e i risultati ottenuti. Il lavoro svolto dovra? (a) presentare caratteri di originalita?;
(b) dimostrare che lo studente ha raggiunto una padronanza delle metodologie statistiche e decisionali e/o della
loro applicazione in un settore specifico a un livello di competenza in linea con le esigenze dello specifico ambito
di applicazione. Sbocchi occupazionali e professionali previsti per i laureati - Data Analyst – Il laureato magistrale
con profilo Data analyst trova impiego in aziende pubbliche e private tipicamente di grandi dimensioni che
richiedono gestione di dati voluminosi e complessi: aziende multinazionali operanti nei settori dell'ICT
(Information and Communication Technology), energia, motori di ricerca, societa? di ricerche di mercato, societa
? di consulenza e istituti di ricerca. Trova anche impiego nei settori della Pubblica Amministrazione. Il percorso
formativo prepara all'accesso a dottorati di ricerca nelle discipline curriculari. - Official Statistics – Il laureato
magistrale con profilo Official Statistics trova impiego, nella Pubblica Amministrazione, presso organi ufficiali di
statistica, enti periferici del SISTAN (Sistema Statistico Nazionale), organismi governativi internazionali e
nazionali, altri organismi europei e sovranazionali (FAO, World Bank, United Nations, OECD, etc.). Il percorso
formativo prepara all'accesso a dottorati di ricerca nelle discipline curriculari. - Quantitative Economics – Il
laureato magistrale con profilo Quantitative Economics trova impiego in grandi imprese, banche, fondi e istituzioni
finanziarie, societa? di consulenza, pubbliche amministrazioni, banche centrali, autorita? di garanzia e vigilanza,
istituzioni e organismi europei e sovranazionali. Il percorso formativo prepara all'accesso a dottorati di ricerca
nelle discipline curriculari. Studenti immatricolati ad ordinamenti precedenti, provenienti da altri corsi o in
possesso di altri titoli di studio universitari. Il Consiglio di Corso di Studio definirà i criteri per il riconoscimento dei
crediti acquisiti e fornirà indicazioni per la presentazione di un piano di studi individuale che, nel rispetto
dell'ordinamento didattico, tenga conto del percorso già svolto. Info generali Il programma degli insegnamenti, i
metodi di accertamento, i materiali didattici e informativi sono consultabili sul portale degli studenti, sul Catalogo
corsi Sapienza accessibile al seguente link: https://corsidilaurea.uniroma1.it/ (CdS Statistical Methods and
Applications - Sezione Frequentare) Tutti i docenti del Corso di Laurea garantiscono assistenza e supporto agli
studenti negli orari di ricevimento pubblicati nella bacheca docenti di Ateneo
(https://corsidilaurea.uniroma1.it/cerca/docente) Valutazione della qualità Il Corso di studio è di pertinenza del
Dipartimento di Scienze Statistiche che, in collaborazione con la Facoltà di Ingegneria dell’informazione,
informatica e statistica, effettua la rilevazione dell’opinione degli studenti frequentanti per tutti gli insegnamenti
impartiti. Il sistema di rilevazione è integrato con un percorso qualità la cui responsabilità è affidata al gruppo di
autovalutazione (formato da docenti, studenti e personale tecnico-amministrativo operanti nel corso di studio). I
risultati delle rilevazioni e delle analisi del gruppo di autovalutazione sono utilizzati per effettuare azioni di
miglioramento delle attività formative.



Assicurazione qualità

Consultazioni iniziali con le parti interessate

Nell'incontro finale, a livello di Ateneo, della consultazione del 24 gennaio 2008, 'sulla base delle motivazioni
presentate e tenuto conto della consultazione e delle valutazioni effettuate precedentemente dalle facoltà
proponenti, considerando favorevolmente la razionalizzazione dell'offerta complessiva con riduzione del numero
dei corsi, in particolare dei corsi di laurea, preso atto che nessun rilievo è pervenuto nella consultazione
telematica che ha preceduto l'incontro e parimenti nessun rilievo è stato formulato durante l'incontro, viene
espresso parere favorevole all'istituzione dei singoli corsi, in applicazione del D.M. 270/2004 e successivi decreti'.
Le esigenze delle parti interessate sono state individuate sia attraverso l'analisi di studi e ricerche di Alma
Laurea, Excelsior, sia attraverso contatti diretti tenui da docenti e dai presidenti dei CdS.Obiettivi più specifici di
queste consultazioni, che rappresentano elementi di confronto nell' ambito dei Consigli dei Corsi di Studio, sono:
1) progettazione e sviluppo di un'offerta formativa adeguata alle esigenze del mondo del lavoro 2) integrazione
del processo formativo per facilitarne l'inserimento degli studenti nel mondo del lavoro. Altre consultazioni,
indirette, si sono realizzate in diversi incontri e manifestazioni pubbliche. Altre consultazioni sono realizzate dai
Dip. nei rapporti di collaborazione di ricerca con gli enti esterni. Indicazioni più specifiche in merito sono reperibili
nel Rapporto di Autovalutazione del Corso, nel Percorso Qualità. Successivamente alla consultazione del 2008,
sono state svolte numerose consultazioni con enti ed aziende del territorio e con organismi internazionali che
hanno espresso apprezzamento per il percorso di studi e hanno espresso dei suggerimenti per il miglioramento
del corso. Tra gli ultimi incontri, il 24 Settembre 2014, i locali del Dipartimento di Scienze Statistiche hanno
ospitato un workshop sull'accreditamento della professionalità statistica organizzato dalla Commissione per gli
Affari Professionali della SIS con la presenza dell'ISTAT e di altre associazioni internazionali di settore come la
Royal Statistical Society. Il 24 e 25 Novembre 2014 il Dipartimento di Scienze Statistiche, congiuntamente con
l'European Statistics Advisory Committee, Eurostat, la Federation of European National Statistical Societies,
l'ISTAT e la SIS, ha organizzato la prima Conference of European Statistics Stakeholders. L'11-12 Dicembre
2014 il presidente del CdS ha presentato l'offerta didattica del corso al workshop EMOS (European Master in
Official Statistics, Lussemburgo) con la presenza di EUROSTAT e altre 14 università europee. Il 3 Dicembre
2014 il Dipartimento ha incontrato alcune importanti aziende del settore ICT operanti nell'area Romana: SAS,
Sistemia, Accenture, ADS, ECM2. Le aziende hanno espresso molto interesse nella nostra magistrale che forma
dei “data analyst” molto ricercati sul mercato.

Consultazioni successive con le parti interessate

Il corso di studio partecipa a iniziative di consultazione del progetto formativo. Alcune iniziative sono
specificamente organizzate nell'ambito del CdS, altre dalle tre aree didattiche del Dipartimento di Scienze
Statistiche e altre ancora sono organizzate dalla Facoltà di Ingegneria dell'Informazione, Informatica e Statistica
dell'Università di Roma “La Sapienza” . Consultazioni sul progetto formativo dell'a.a. 2023-2024 Il giorno 9
febbraio 2024, presso i locali del Dipartimento di Scienze Statistiche dell'Università di Roma “La Sapienza”, si è
svolto l'evento Placement. L'evento ha offerto la possibilità agli studenti del corso di laurea di conoscere ed
interagire con alcune delle principali aziende operanti in Italia nel campo dell'analisi dei dati. L'evento è stato
suddiviso in due parti. Nella prima le aziende si sono presentate agli studenti. Nella seconda gli studenti hanno
avuto modo di interagire in maniera diretta con i delegati delle aziende in modalità face-to-face. Durante la
giornata, hanno partecipato i delegati delle seguenti aziende: - Aeroporti di Roma - BCC - BIP - GSE -
IConsulting - INAIL - INPS - KPMG - NTT - Ordine Nazionale Attuari - Prometeia - Sara Assicurazioni - SOGEI Il
Placement ha visto l'apprezzamento delle aziende e degli studenti, offrendo spunti utili per il miglioramento
dell'offerta formativa, sebbene sia chiaramente emerso il fatto che gli attuali percorsi formativi siano in linea con
la realtà aziendale italiana nel campo dell'analisi dei dati. Consultazioni sul progetto formativo dell'a.a. 2023-2024
specificamente rivolte allo sviluppo del percorso (curriculum) Official Statistics. Il giorno 1 febbraio è stato siglato
un nuovo accordo di collaborazione convenzione tra Dipartimento di Scienze Statistiche e ISTAT per il supporto e
la promozione di un corso di studio con riconoscimento dell'etichetta EMOS (European Master in Official
Statistics label). Nel quadro dell'accordo è stato istituito un comitato di coordinamento con 2 rappresentanti
ISTAT e 2 rappresentanti del corso di studio. Il comitato si è insediato a partire dalla data del 23 febbraio 2024 ed
ha programmato incontri periodici per monitorare gli insegnamenti offerti e programmare nuove linee di sviluppo
per il futuro. Il giorno 26-27 ottobre 2023 si è svolto presso l'Università di Praga (Repubblica Ceca) la nona
edizione del EMOS Workshop che ha visto la partecipazione dei vari rappresentanti dei programmi di laurea
magistrale che hanno conseguito il riconoscimento del marchio EMOS (European Master in Official Statistics



label). Il workshop ha inoltre ospitato i rappresentanti delle organizzazioni che producono statistiche ufficiali,
membri del consiglio EMOS, Banca Centrale Europea e banche centrali nazionali, organizzazioni internazionali
ed Eurostat. Lo scopo dell'incontro è stato quello di sfruttare la ricchezza di diverse prospettive nel plasmare il
futuro di EMOS scambiando le diverse esperienze e coltivando una collaborazione efficace. All'incontro hanno
partecipato il Presidente del CdS e il responsabile del curriculum Official Statistics. Consultazioni sul progetto
formativo dell'a.a. 2022-2023 Il giorno 30 marzo 2023, presso i locali del Dipartimento di Scienze Statistiche
dell'Università di Roma “La Sapienza”, si è svolto un incontro con enti e aziende che già ospitano laureati, che
sono interessati ad accogliere studenti per periodi di tirocinio e stage, laureandi nella fase di preparazione della
tesi, oppure a reclutare laureati nelle classi L-41, LM-82 e LM-83. L’occasione ci ha dato la possibilità di illustrare
le idee alla base dei progetti dei diversi corsi di studio di primo e di secondo livello. Hanno partecipato all’incontro
i delegati delle seguenti organizzazioni: - Consiglio Nazionale Attuari (prof. Tiziana Tafaro, Presidente dell’Ordine
degli Attuari) - Istituto Superiore di Sanità (dr. Giada Minelli, direttore Servizio di Statistica) - iConsulting (dr.
Chiara Longo, dr. Wilhelmus Nicolaas Reuvers , Business Analytics & AI) - Fondazione Policlinico Universitario
A. Gemelli IRCCS (dr. Diana Giannarelli, Co-Responsabile Servizio di Epidemiologia e Biostatistica) - SARA
Assicurazioni (dr. Francesca Di Paola, Direttore Attuariato Danni) - KPMG (dr. Matteo Ialenti, partner KPMG
Servizi Attuariali, dr. Melania Mercurio e Francesca Noaro – Talent Acquisition Specialist) - ISTAT (dr. Valentina
Minnetti, Servizio Metodi, Qualità e Metadati) - Mazars Italia (dr. Massimo Adelfio, Direttore Insurance Advisory
Leader) - DELOITTE (dr. Giovanni Di Marco, Partner) - Codere Italia (dr. Mascia Assogna, HR Talent Acquisition
and Employer Branding, Iñigo Cabeza De Vaca, Prodotto Italia) - PwC (dr. Franco Strati, Manager Attuariali, dr.
Mattia Labella, Associato Attuariali) - ANIA (Associazione Nazionale delle Imprese Assicuratrici, dr. Sergio
Desantis, Responsabile Servizio Ricerca e Studi) - IET (dr. Cristina Nuñez, General Manager IET Spagna, dr.
Niccolò Gava, Direttore Marketing) - Almawave (dr. Massimo D'Angelo, Engineering Manager) - Capgemini (dr.
Eleonora Chiarelli, Talent acquisition specialist) - TIM S.p.A (dr. Paolo Di Bartolomeo, Responsabile Data Market
Learning) - INPS (dr. Giulio Mattioni, Coordinatore Generale del Servizio statistico attuariale) - Lottomatica (dr.
Andrea Pagano, Hr People Partner) - Italian Welfare (dr. Sabrina Sambati, Responsabile Relazioni Esterne) -
Vargroup (dr. Claudia Poddighe, Data Science - Business Development) I delegati hanno espresso grande
apprezzamento per i corsi di studio e, in particolare, per il raccordo tra percorsi formativi proposti e figure
professionali di rilievo, fornendo ulteriori suggerimenti utili per il miglioramento dell'offerta formativa. Tra i consigli
emersi e accolti dall'area didattica, l'opportunità di incrementare le attività specifiche per lo sviluppo dei “soft
skills” (lavoro di gruppo anche interdisciplinare, comunicazione dei risultati anche a non esperti) e di laboratori
tematici per i vari ambiti di applicazione. È stato anche apprezzato lo sforzo fatto per rispondere all’esigenza
sempre crescente di competenze nella gestione ed elaborazione di Big Data. Alla luce dei commenti ricevuti, si
ritiene che i percorsi formativi proposti dal presente corso di studio siano adeguati e rispondano in modo chiaro e
pertinente alle esigenze delle parti interessate, i cui suggerimenti contribuiranno ad ulteriori miglioramenti.
Consultazioni sul progetto formativo dell'a.a. 2018-2019 Il giorno 11 gennaio 2018, presso i locali del
Dipartimento di Scienze Statistiche dell'Università di Roma “La Sapienza”, si è svolto un incontro di consultazione
di enti e aziende presso le quali operano laureati nelle classi L-41, LM-82 e LM-83, riguardante l'offerta formativa
del Dipartimento di Scienze Statistiche e, in particolare, la revisione dei percorsi formativi dei corsi di laurea
magistrale. I progetti dei corsi di studio sono stati illustrati dai rappresentanti delle aree didattiche, tra i quali i loro
presidenti. Hanno partecipato all'incontro i delegati delle seguenti organizzazioni: - Banco BPM (dr. F. De Notti,
Struttura Rischio Operativo e Non Finanziario) - Consiglio Nazionale Attuari (prof. V. Urciuoli, delegato del
Presidente) - Fondazione Fatebenefratelli (dr. P. Pasqualetti, Biostatistico Direttore Scientifico) - Istituto di
Ricerche sulla Popolazione e le Politiche Sociali – CNR (dr. C. Bonifazi, Direttore) - Istituto Nazionale Previdenza
Sociale (dr. C. Ferrara, Responsabile del Coordinamento Generale Statistico Attuariale) - Istituto per la Vigilanza
sulle Assicurazioni (dr. A. De Pascalis, Capo del servizio studi e gestione dati) - Istituto Superiore di Sanità (dr. A.
Gaggioli, Statistico Reparto Farmaci Biologici e Biotecnologici) - Medi-Pragma (dr. G. Vaccaro, Manager
Ricercatore) - Ordine Nazionale degli Attuari (dr. F. Belliscioni, Presidente) - Unicredit (dr. M. Palumbo,
Vicepresidente Market, Operational & Pillar II Risks Validation) I delegati hanno espresso grande apprezzamento
per i corsi di studio e, in particolare, per il progetto di revisione delle lauree magistrali e per il raccordo tra percorsi
formativi proposti e figure professionali di rilievo. Hanno altresì fornito suggerimenti utili per ulteriori miglioramenti
dell'offerta formativa. Tra i consigli emersi e accolti dall'area didattica, l'opportunità di incrementare le attività
specifiche per lo sviluppo dei “soft skills” (in particolare: capacità di lavorare in gruppo, di interazioni
interdisciplinari, di presentare il proprio lavoro in varie forme) e di laboratori tematici da svolgere con la
collaborazione di esperti esterni nei vari ambiti di applicazione dei profili professionali. È stata anche sottolineata
la crescente esigenza di competenze nell'informatica (compreso l'uso di software statistici), nella gestione di basi
di dati e per la trattazione di Big Data. Alla luce dei commenti ricevuti, si ritiene che i percorsi formativi proposti
dal presente corso di studio siano decisamente adeguati e rispondenti alle esigenze delle parti interessate, i cui
suggerimenti contribuiranno a ulteriori miglioramenti. Consultazioni sul progetto formativo dell'a.a. 2016-2017 Le
consultazioni hanno previsto due momenti principali. (a) Incontro con le organizzazioni rappresentative della
produzione di beni e servizi e delle professioni organizzato dalla Presidenza della Facoltà di Ingegneria



dell'Informazione, Informatica e Statistica dell'Università di Roma “La Sapienza” (10 marzo 2016); (b) Indagine
Cesop Communication sulla conoscenza e la percezione che le aziende italiane hanno della formazione erogata
dai corsi di studio della Facoltà di Ingegneria dell'Informazione, Informatica e Statistica dell'Università di Roma
“La Sapienza”. Dalle precedenti consultazioni, il cui dettaglio può essere reperito nel Quadro A1.b della Scheda
SUA degli anni accademici precedenti al 2018-2019, è emerso un giudizio di piena adeguatezza dei progetti
formativi da parte delle realtà professionali consultate. I suggerimenti pervenuti ai corsi di studio (tra i quali, ad
esempio, rafforzamento della formazione di base, aumento della trasversalità, attenzione ai soft skills) sono stati
presi in considerazione nella definizione dei progetti formativi e, quando possibile, messi in atto.

Organizzazione e responsabilità della AQ del Cds

Il Sistema di Assicurazione Qualità (AQ) di Sapienza è descritto diffusamente nelle Pagine Web del Team Qualità
consultabili all'indirizzo https://www.uniroma1.it/it/pagina/team-qualita. Nelle Pagine Web vengono descritti il
percorso decennale sviluppato dall'Ateneo per la costruzione dell'Assicurazione Qualità Sapienza, il modello
organizzativo adottato, gli attori dell'AQ (Team Qualità, Comitati di Monitoraggio, Commissioni Paritetiche
Docenti-Studenti, Commissioni Qualità dei Corsi di Studio), i Gruppi di Lavoro attivi, le principali attività
sviluppate, la documentazione predisposta per la gestione dei processi e delle attività di Assicurazione della
Qualità nella Didattica, nella Ricerca e nella Terza Missione. Le Pagine Web rappresentano inoltre la piattaforma
di comunicazione e di messa a disposizione dei dati di riferimento per le attività di Riesame, di stesura delle
relazioni delle Commissioni Paritetiche Docenti-Studenti e dei Comitati di Monitoraggio e per la compilazione
delle Schede SUA-Didattica e SUA-Ricerca. Ciascun Corso di Studio e ciascun Dipartimento ha poi facoltà di
declinare il Modello di Assicurazione Qualità Sapienza definito nelle Pagine Web del Team Qualità
nell'Assicurazione Qualità del CdS/Dipartimento mutuandolo ed adattandolo alle proprie specificità organizzative
pur nel rispetto dei modelli e delle procedure definite dall'Anvur e dal Team Qualità. Le Pagine Web di
CdS/Dipartimento rappresentano, unitamente alle Schede SUA-Didattica e SUA-Ricerca, gli strumenti di
comunicazione delle modalità di attuazione del Sistema di Assicurazione Qualità a livello di CdS/Dipartimento.


