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Multidimensional Latent Class IRT Models: 
An Extension to Items with Ordinal Responses 

Silvia Bacci + Francesco Bartolucci + Michela Gnaldi 

University of Perugia, Italy, e-mail: {silvia.bacci; bart; michela.gnaldi}@stat.unipg.it 

We formulate a class of Item Response Theory models which may be used to assess the dimen-
sionality of a set of items with ordinal responses. This class of models extends an existing one for 
items with dichotomous responses, which being multidimensional, represents the latent traits by a 
random vector. This vector has a discrete distribution with support points corresponding to differ-
ent latent classes. Several parameterisations may be adopted in the extended class of models for 
the conditional distribution of the response variables given the abilities, such as those adopted in 
the Rating Scale model, in the Partial Credit model, and in the Graded Response model. In order to 
illustrate the proposed models, we analyze data coming from a study about levels of anxiety and 
depression in oncological patients, for which a Graded Response parameterisation is adopted. 

Model-Based Clustering and Classification via Patterned Covariance Analysis 

Luca Bagnato + Francesca Greselin 

University Milano-Bicocca, Italy, e-mail: {luca.bagnato; francesca.greselin }@unimib.it  

This work deals with the classification problem in the case that groups are known and both labeled 
and unlabeled data are available. The classification rule is derived using Gaussian mixtures, with 
covariance matrices fixed according to a multiple testing procedure, which allows to choose 
among four alternatives: heteroscedasticity, homometroscedasticity, homotroposcedasticity, and 
homoscedasticity. The mixture models are then fitted using all available data (labeled and unla-
beled) and adopting the EM and the CEM algorithms. Applications on real data are provided in 
order to show the classification performance of the proposed procedure. 

The Genetic Algorithm: Applications for the Optimisation 
of the Sampling Strategy 

Marco Ballin + Giulio Barcaroli 

Istituto Nazionale di Statistica (ISTAT), Rome, Italy, e-mail: {ballin;barcarol}@istat.it 

Sampling design and estimation are the two components that lead to the definition of the sampling 
strategy. It is quite common that both components are based on a partition of the population and 
sample units in homogeneous classes: sampling strata and reference group for the calibration model. 
In this paper it is shown as the genetic algorithm can help in the search of the optimal solution in 
both steps: for sampling design, in finding the best stratification that ensures efficiency; in estimation, 
by determining the best reference group, the one that guarantees the minimum sampling variance 
and/or minimum bias due to non response. While this approach has already been studied and applied 
in ISTAT real surveys for sampling design, the case of estimation still needs a practical verification. 
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