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STUDENTI

RISULTATI DI APPRENDIMENTO ATTESI

Conoscenza e capacita di comprensione

1. Knowledge of advanced methods of classical statistical inference. 2. Knowledge of basic
methods of Bayesian inference. 3. Understanding of the theoretical justifications of methods and
techniques learnt in previous courses.

Capacita di applicare conoscenza e comprensione

1. Ability to specify the statistical model with a critical approach, starting from the study
objectives. 2. Ability to use in an integrated way the knowledge acquired in previous courses
to deal with real application problems, including non-standard ones. 3. Ability to derive
theoretical results in a formal way.

Autonomia di giudizio
1. Critical understanding of features, potentials and limitations of statistical models already known,
and ability to enrich them with extensions and new features when needed.




Abilita comunicative

1. Ability to discuss the characteristics of a given inferential problem, both with other statisticians
and with non statisticians. 2. Ability to write a scientific-technical report, focussed on the statistical
model chosen to cope with a real problem.

Capacita d’apprendimento

1. Ability to use the advanced notions acquired in successive Statistics and Applied statistics
courses and for the final thesis. 2. Ability to consult and understand the international statistical
literature, in order to update knowledge and technical skills.

OBIETTIVI FORMATIVI DEL CORSO

This course aims at enriching the theoretical and applicative know-how of the student in the area of
statistical modelling, discussing: 1) developments in the field of regression-type models (GLM and
extensions); 2) some critical aspects of classical parametric inference; 3) the basics of Bayesian
inference. The theoretical part, taught in the front classes, will be complemented from the
applications point of view in laboratory tutorials, carried out in the R environment.

CORSO MODELLI STATISTICI
ORE FRONTALI LEZIONI FRONTALI

24 Advancements in regression-type models
Generalized Linear Models and extensions
Advancements in classical statistical modelling:

» origin and characterisation of statistical models;
16 * complex dependence structures: interaction, joint effect, confounding;
* advanced parametric inference: inference in the presence of nuisance
parameters, extensions of the standard likelihood function; sufficiency
and ancillarity;
Introduction to Bayesian inference.
Bayes theorem. Prior and posterior distributions; the role of likelihood.

8 Eliciting the prior: conjugate and flat prior distributions. Bayesian point and
interval estimation. Assessment of hypotheses: Bayes factor. Computational
aspects.

LABORATORIO

12 Advancements in regression-type models: laboratory tutorials with R.

8 Advancements in classical statistical modelling: laboratory tutorials with
R.

4 Introduction to Bayesian inference: laboratory tutorials with R..

TESTI a) lecture notes;
CONSIGLIATI | ) Cox, D. (2006) Principles of statistical inference. Cambridge University
Press, Cambridge, UK.
c) Pawitan, Y. (2001) In All Likelihood. Oxford Science Publications,
Oxford.
d) Gelman A., Carlin J.B., Stern H.S., Rubin D.B. (1995) Bayesian Data
Analysis. Chapman & Hall, London.
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