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Learning outcomesLearning outcomes

  
KnowledgeKnowledge
Students are expected to acquire knowledge of statistical learning, in view of prediction, inference and implementationStudents are expected to acquire knowledge of statistical learning, in view of prediction, inference and implementation

  
Assessment criteria of knowledgeAssessment criteria of knowledge
The student will be assessed on his/her demonstrated ability to evaluate the best statistical model to predict based on data, and to provide anThe student will be assessed on his/her demonstrated ability to evaluate the best statistical model to predict based on data, and to provide an
algorithmic solution.algorithmic solution.

  
SkillsSkills
At the end of the course the studentAt the end of the course the student

will be able to formulate a suitable statistical model for the quantitative analysis of data,will be able to formulate a suitable statistical model for the quantitative analysis of data,
will be able to implement the model through a statistical software,will be able to implement the model through a statistical software,
will be able to formulate conclusions and predictions backed by the data.will be able to formulate conclusions and predictions backed by the data.

  
Assessment criteria of skillsAssessment criteria of skills
Analysis of a statistical model and its implementation through a statistical software will be the subject of the final exam.Analysis of a statistical model and its implementation through a statistical software will be the subject of the final exam.

  
BehaviorsBehaviors
After the course, the student will be able to manage the quantitative analysis of datasets through statistical methods.After the course, the student will be able to manage the quantitative analysis of datasets through statistical methods.

  
Assessment criteria of behaviorsAssessment criteria of behaviors
During the exams, the student will be assessed over her/his attitude from the formulation of a statistical model to its implementation andDuring the exams, the student will be assessed over her/his attitude from the formulation of a statistical model to its implementation and
prediction.prediction.

  
PrerequisitesPrerequisites
The student is required to know and master basic concepts and ideas of probability and statistics, and a basic introduction to data analysisThe student is required to know and master basic concepts and ideas of probability and statistics, and a basic introduction to data analysis
methods (linear regression, principal components analysis, autoregressive methods for time series). The student is also required to have a basicmethods (linear regression, principal components analysis, autoregressive methods for time series). The student is also required to have a basic
knowledge of R or python.knowledge of R or python.

  
Teaching methodsTeaching methods
The course is delivered face-to-face. The practical part is developed partly during the course, and partly as homework. Homework is done inThe course is delivered face-to-face. The practical part is developed partly during the course, and partly as homework. Homework is done in
small working group on problems originated from the content of the course.small working group on problems originated from the content of the course.

  
SyllabusSyllabus
Introduction to statistical learning, supervised and unsupervised learning. Learning models, prediction classes, probably approximately correctIntroduction to statistical learning, supervised and unsupervised learning. Learning models, prediction classes, probably approximately correct
(PAC) models- Vapnik-Chervonenkis dimension. Analysis of some simple examples (linear regression, non-linear variants, k-nearest-(PAC) models- Vapnik-Chervonenkis dimension. Analysis of some simple examples (linear regression, non-linear variants, k-nearest-
neighbour). Assessment of models (cross-validation, bootstrap, information criteria). Classification problems through logistic regression,neighbour). Assessment of models (cross-validation, bootstrap, information criteria). Classification problems through logistic regression,
discriminant analysis, support vector machines. Tree based methods and forests. Stochastic gradient descent and neural networks. Somediscriminant analysis, support vector machines. Tree based methods and forests. Stochastic gradient descent and neural networks. Some
problems in unsupervised learning.problems in unsupervised learning.
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Non-attending students infoNon-attending students info
Course attendance is highly recommended.Course attendance is highly recommended.

  
Assessment methodsAssessment methods
Students will be assessed through an oral exam.  Alternatively, attending students could opt to prepare a  personal project on data analysis overStudents will be assessed through an oral exam.  Alternatively, attending students could opt to prepare a  personal project on data analysis over
a problem provided by the teacher..a problem provided by the teacher..

  
Class web pageClass web page
http://people.dm.unipi.it/romito/Teaching/2023/datahttp://people.dm.unipi.it/romito/Teaching/2023/data

  
Additional web pagesAdditional web pages
Course material will be made available on the e-learning page of the courseCourse material will be made available on the e-learning page of the course
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