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Learning objectives

The course aims to introduce the concept of latent variable and the most important models with latent variables.
Lectures will be alternated with lectures in the laboratory with SAS and R so as to enable students to learn the use
of statistical packages and thus be able to apply the techniques learned.

Contents

Meaning of causality in statistics Spurious correlation
Structural models with observed variables
Path analysis Different meanings of latent variable
Factorial model
Principal component analysis and factorial model
Structural models with latent variables

Detailed program

Introduction to the meaning of causality in statistics
Spurious correlation
Structural models with observed variables. path analysis. Examples and exercises with SAS and R
Different meanings of latent variable
Factorial model: Assumptions. Communality: meaning and computation. Methods for deriving solutions: meaning
and methods.
Methods of estimating factors Interpretation of results.
Methods of deriving factorial scores. Non-uniqueness of factorial solutions: non-identifiability of parameters and



indeterminacy of factorial scores. Estimation methods and Hypothesis Testing. Examples and exercises with SAS
and R
Differences in factor analysis with principal component method.
Structural models with latent variables. Relationships with path analysis and factor analysis. Solution and their
interpretation. Non-uniqueness of solutions. Estimation methods and hypothesis testing. Examples and exercises
with SAS and R

Prerequisites

No formal prerequisites. However, knowledge of the contents of the teachings of Probability Calculus, Statistics 1,
Computer Laboratory, Multivariate Statistical Analysis., Database is required

Teaching methods

Lectures will alternate between lectures in which the theoretical concepts will be imparted with many practical
exemplifications and laboratory exercises in which with the help of SAS and R the techniques learned will be used
on real data

Assessment methods

Written exam, 2 theory questions and 1 data analysis exercise carried out using SAS and R
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