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Summary. At present, reversible jump methods are the most common Markov Chain Monte Carlo
tool for exploring variable dimension statistical models. Recently however, an alternative approach
based on birth-and-death processes has been proposed by Stephens (2000) in the case of mixtures
of distributions. We address the comparison of both methods by demonstrating that upon appropriate
rescaling of time, the reversible jump chain converges to a limiting continuous time birth-and-death
chain. We show in addition that the birth-and-death setting can be generalised to include other types
of jumps like split/combine jumps in the spirit of Richardson and Green (1997). We illustrate these
extensions in the case of hidden Markov models.
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Résumé. Les méthodes à sauts réversibles sont à présent la technique la plus utilis ée dans l’exploration
de modèles statistiques à dimension variable. Une autre approche a cependant été introduite récemment
par Stephens (Annals of Statistics, 200) dans le cadre des m élanges de lois; elle utilise une repr ésentation
par processus ponctuel à sauts. Nous considérons en parallèle les deux méthodes et démontrons que,
via un changement d’échelle idoine la chaı̂ne produite par la m éthode à sauts réversibles converge
vers une chaı̂ne en temps continu correspondant à un processus de vie et de mort. Nous montrons par
ailleurs que le processus de vie et de mort peut se g éneraliser pour inclure des propositions comme
les déplacements de fusion et d’éclatement dans l’esprit de Richardson et Green (J. Royal Statistical
Society, 1997). Nous illustrons ces comparaisons dans le cas de mod èles de chaı̂nes de Markov
cachées.

Mots-clés: Statistique bayésienne, processus de vie et de mort, complétion, chaı̂ne de Markov cachée,
Jacobien, algorithme MCMC, mélange de lois, inidentifiabilit é, changement d’échelle
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1. Introduction
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2. A quick review of reversible jump and birth-and-death MCMC methodologies
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2.1. Mixture models
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2.2. Birth-and-death MCMC
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2.3. Reversible jump MCMC
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4. Generalisations of birth-and-death MCMC
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5. Sampling in continuous time
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6. An illustration for hidden Markov models
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6.2. The moves of the continuous time MCMC algorithm
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6.3. Illustrations
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Simulated dataset
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Fig. 1. Continuous time MCMC algorithm output for a simulated dataset of 500 points: (a) histogram and
rawplot of the dataset; (b) MCMC output on � (histogram and rawplot), number of states and corresponding
likelihood values; (c) MCMC sequence of the parameters of the three components when conditioning on
� 3 4; (d) MCMC evaluation of the marginal density, compared with R nonparametric density estimate.
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Starica’s IBM stochastic volatilities
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Fig. 2. Continuous time MCMC algorithm output for a transform of 507 IBM stockprices: (a) histogram and
rawplot of the dataset; (b) MCMC output on � (histogram and rawplot), number of states, and corresponding
likelihood values; (c) MCMC sequence of the parameters of the three components when conditioning on
� 3 4; (d) MCMC evaluation of the marginal density, compared with R nonparametric density estimate.
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Wind intensity in Athens
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Fig. 3. Continuous time MCMC algorithm output for a sequence of 500 wind intensities in Athens; (a)
histogram and rawplot of the dataset; (b) MCMC output on � (histogram and rawplot), number of states,
and corresponding likelihood values; (c) MCMC sequence of the parameters of the three components when
conditioning on � 3 4; (d) MCMC evaluation of the marginal density, compared with R nonparametric density
estimate.
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