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Overview
In many practical statistical settings it is simply not possible to analytically compute expectations of many
quantities we are interested in with respect to the probability distributions induced by our chosen models.
One popular (so called Monte Carlo) approach to tackle this problem is to simply construct an estimator
of the quantity of interest by sampling randomness which is representative of the model. In particular,
letting ϕ be a function of interest, π be our probability distribution, and supposing we have access to
iid
X1 , X2 , . . . , XN ∼ π, then,
π [ϕ(X)] :=



S

ϕ(x) · π(x) dx ≈

N
1 
ϕ (Xi ) .
N i=1

(1)

Although seemingly naı̈ve, the Monte Carlo approach is extremely powerful as it transpires that under weak
assumptions the estimator is consistent, unbiased, and the rate at which the estimator converges to the
expectation of interest is well understood.
iid

Of course, critical to the Monte Carlo method is being able to sample X1 , X2 , . . . , XN ∼ π, and in general this is not possible. The Markov chain Monte Carlo method is perhaps the most powerful and popular
Monte Carlo approach when direct access to samples of π are not possible. The innovation in this approach
is to construct a Markov chain {Xj : j = 1, 2, . . . } with dynamics such that the limiting distribution of the
Markov chain is π. Sampling π can then be achieved by simply sampling from the dynamics (which are
typically simpler) of the constructed Markov chain.
Unfortunately, sampling from Markov chains is intrinsically sequential in nature, and so is poorly suited to
any attempt to exploit modern multi- and many- core computing settings to parallelise. One approach which
appears in the literature is pre-fetching [Brockwell, 2006, Strid, 2010, Angelino et al., 2014]. In essence, this
approach uses all available computer resources to simultaneously consider many possible future states and
steps of the Markov chain, and when all resources are exhausted chooses the ‘best’ future. This project
will involve fully exploring existing literature on pre-fetching MCMC, attempting to implement such parallel
schemes, and determining the extent to which they oﬀer an advantage over single-core approaches (or indeed,
other parallel schemes).
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