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DOCENTE: Prof.ssa MARIANTONIETTA RUGGIERI
PREREQUISITES The student must possess a good knowledge of the concepts of descriptive 

Statistics and inferential Statistics. It must also have a good knowledge of linear 
models and mathematical concepts of limit, derivative and integral.

LEARNING OUTCOMES Knowledge and understanding skills:
Knowledge  of  linear  models,  cluster  analysis,  discriminant  analysis,  canonical
correlation and correspondence analysis;
Knowledge  of  methods  to  solve  numerically  unconstrained  minimum  and
maximum problems;
Knowledge of the modalities to carry out a simulation study.

Ability to apply knowledge and understanding:
Ability to use linear models;
Ability to use techniques related to cluster analysis,
discriminating analysis, canonical correlation and correspondence analysis;
Ability to solve numerically unconstrained minimum and maximum problems;
Ability to perform a statistical simulation study.

Autonomy of judgment:
The student should be able to critically use the methods seen during
the course. The student must also be able to set up a statistical simulation study
and  estimate  the  parameters  of  any  distribution  using  unconstrained
optimization methods if necessary.  

Communication skills:
Being able to explain orally what was learned during the course,
by modulating language and formalism according to the recipient.

Learning ability:
Being able to consult the national and international scientific literature;
to distinguish among texts depending on the application field
and their statistical content; to re-elaborate what has been learned, by adapting
to
conditions and limits imposed by the type of problem to be solved.

ASSESSMENT METHODS The exam consists in the preparation of a statistical report, based on the 
analysis of a data set with the R software, followed by an oral interview to 
present and comment the obtained results. The Commission will be presided 
over by the lecturer of the course and at least by another professor or 
researcher of the same scientific field. The oral exam aims to ascertain the 
student's learning; this will consist of at least two questions aimed at graduating 
the assessment of knowledge, skills, abilities and transversality with the topics 
of the courses previously attended, owned by the student, as well as his ability 
to transmit them with a suitable statistical language. The threshold of sufficiency 
will be achieved when the student will have shown understanding of the 
arguments at least in general terms (definitions). The more the examining will 
give evidence of his argumentative and expositive abilities, as well as of 
statistical language properties, the more the evaluation will be positive. 
According to the resolution of the Bachelor's Board of the 9/28/2015, the exam 
also includes two questions on one of the recommended English books to 
assess reading, comprehension and the ability to formulate a response: the first 
focuses on the translation of a phrase; the second will be a general question. 
The English books subject to examination are listed under "Suggested books". 
The final evaluation of the examination will take into account three aspects: i) 
control of the topics; ii) application of knowledge and skills; iii) property of 
language, also for the part in English.  The contextual factors of the exam will be 
also taken into account, such as active participation during lectures and tutorials 
or the presence of any disability. If the student does not pass the exam, he can 
participate in the next scheduled exam.

EDUCATIONAL OBJECTIVES The course has as its fundamental goal to provide students with the tools to 
supplement the knowledge acquired during the first two years of the degree 
course in the methodological field.  At the end of the course, the student should 
be able to expose orally the statistical techniques learned during the course.

TEACHING METHODS The teaching will include lectures and exercises in computer lab. Furthermore, 
since the teacher of the course adhered to the University project "Mentor for 
teaching", in order to improve the quality and effectiveness of the teaching 
activity, innovative teaching methods will be experimented, based on active 
learning and problem solving; these innovative methodologies may also include 
the presentation, on a voluntary basis, of topics or parts of topics selected by the 
students.

SUGGESTED BIBLIOGRAPHY Il materiale didattico (dispense, slide, esercizi svolti e codici in linguaggio R) 
sara' fornito dal docente e reso disponibile online tramite il Portale della didattica.
Per maggiori approfondimenti si indicano le seguenti fonti bibliografiche:
Everitt B., Landau S., Leese M. (2001) Cluster Analysis, Arnold.



Rencher A.C. (2002) Methods of Multivariate Analysis, Wiley.
Hair J.F., Black W.C., Babin B.J., Anderson R.E. (2014), Multivariate Data 
Analysis, Pearson.
Everitt B.S. (1987) Introduction to Optimization Methods and their Application in 
Statistics, Chapman and Hall.
Chiodi M. (2000) Tecniche di Simulazione in Statistica, RCE.
Venables W.N., Ripley B.D. (2002) Modern Applied Statistics with S, Springer.
Everitt B. (2005) An R and S-PLUS Companion to Multivariate Analysis, 
Springer.

SYLLABUS
Hrs Frontal teaching

4 Reminder on ANOVA models (one, two or more ways). The problem of multiple comparisons: Tukey's post hoc 
test, Scheffé 's method and correction of p-value

4 Cluster analysis

4 Discriminant analysis

4 Correspondence analysis

4 Canonical correlation

4 Solution of trascendental equations

4 Unconstrained minimum and maximum numerical problems

4 Statistical simulations

Hrs Practice
2 Analysing ANOVA models with R with particular emphasis to the problem of multiple comparisons.

5 Use of cluster analysis and discriminant analysis with R

5 Correspondence analysis and Canonical correlation with R

4 Resolution of optimization problems that give rise to equations that cannot be solved in closed form

4 Simulation study with R
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