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The latent Markov model of Wiggins (1973) is a model for longitudinal data which relies on an unobservable Markov 

chain to model the dependence between the observations at the different time-occasions. In the case of categorical data, 

two different extensions for the inclusion of covariates are compared. In the first the covariates affect the initial and 

transition probabilities of the latent Markov process whereas, in the second, the covariates affect the conditional 

distribution of the observable variables given this process. The choice between the two approaches is driven by the 

context of application. The first extension is suitable when the latent process represents the evolution of a certain latent 

characteristic (e.g. quality of life) which is measured by the observable responses, typically corresponding to responses 

to a questionnaire. Then we want to evaluate how the evolution of this characteristic depends on the covariates. In the 

second extension, the latent process captures the unobserved heterogeneity between subjects so that we want to obtain 

estimates for the direct effect of the covariates on the response variables. With respect to traditional random effect 

models, the advantage is that the heterogeneity between subjects is modelled in a more flexible way. We show that, in 

both cases, an EM algorithm may be used to obtain parameter estimates which is based on recursions taken from the 

hidden Markov literature. We also discuss the problem of testing hypotheses of interest on the parameters through the 

likelihood ratio statistic. 

The two approaches are illustrated by two applications. The first concerns the evaluation of the performance of the 

nursing homes operating in an Italian Region for what concerns the quality of life they ensure to elderly people. The 

second concerns the relation between fertility and female participation to the labour Market. 
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