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DisreteTS : two hidden-Markov models for time series of ount dataJ. Alerinia, M. Olteanub and J. Ridgwayb

a PIREH (P�le Informatique de Reherhe et d'Enseignement en Histoire)Université Paris 11 Rue Vitor Cousin, 75005 Paris, Franejulien.alerini�univ-paris1.fr
b SAMM (Statistique, Analyse et Modélisation Multidisiplinaire), EA 4543Université Paris 190 Rue de Tolbia, 75013 Paris, Franemadalina.olteanu�univ-paris1.fr, James.Ridgway�ensae-paristeh.frMots lefs : Integer-valued time series, hidden Markov models, autoregressive regime-swithingmodels.Time series of ount data are enountered often in Humanities and Soial Sienes. Modelingthis kind of data is a hallenging topi for the statistiian : autoregressive struture, over-dispersion in zero, existene of several unobserved regimes ontrolling the proess.One ommon approah used for modeling integer-valued time series are the hidden Markovmodels. However, the available R pakages suh as HiddenMarkov [1℄ or HMM [2℄ are imple-mented for usual distributions only. Moreover, none of this pakages performs estimation forautoregressive Markov-swithing models.Two new models were reently introdued in [3℄ and [4℄ :1. ZIP-HMM (Hidden Markov models with zero-in�ated Poisson distributions) were pro-posed in order to take into aount the over-dispersion in zero. This model is a usualhidden Markov model, exept that the Poisson distribution of the observed proess on-ditionally to the hidden state was replaed by a mixture of a Poisson and a Dira distri-bution.2. INAR(p)-HMM (Integer-valued autoregressive models with Markov-swithing regimes)were introdued as a parallel to the autoregressive hidden-Markov models existing alreadyin the ontinuous ase [5℄. The observed proess is supposed to behave as an integer-valued autoregressive INAR(p) [6℄, whose parameters are ontrolled by the states of ahidden Markov hain.For both models, the estimation proedure is ahieved through the EM algorithm. These modelswere implemented in a R-pakage alled DisreteTS. The pakage provides the possibility ofeither simulating these models, or of estimating them starting from a given time-series. A toyexample on medieval historial data is also provided.Referenes[1℄ http://ran.r-projet.org/web/pakages/HiddenMarkov/index.html[2℄ http://ran.r-projet.org/web/pakages/HMM/index.html
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