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The authors investigate the use of metropolis adjusted
Langevin algorithms (MALA) in the context of particle
MCMC algorithms. The ability to use this type of updates
can lead to more efficient MCMC algorithms. The chal-
lenge in this context is that MALA and more sophisticated
versions require the evaluation of the gradient of the log-
likelihood and/or its Hessian, which are not available ana-
lytically. A way around this consists of estimating these
quantities numerically. This can be achieved efficiently by
exploiting the particle filter output used to compute the esti-
mator of the likelihood function required to implement par-
ticle MCMCs. This idea was proposed originally in Doucet
et al. (2011) and similar ideas have been subsequently inves-
tigated in Nemeth and Fearnhead (2014) and Dahlin et al.
(2013) and Dahlin et al. (2014).

The authors’ contribution here is to propose solutions to
the fact that the estimated Hessian can be negative and an
extensive numerical evaluation of the performance properties
of the algorithm which results in some guidelines concerning
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the choice of the parameters of the algorithm. The main con-
clusion of this investigation is that the use of this type of
strategy can bring significant benefits for a negligible com-
putational overhead.
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