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We observe a diffusion X = {X;:t € [0,T]}, which is given by the stochastic differential
equation dX; = 0(X;)dt + dW,;, where §# : R — R is l-periodic and fol 0(z)?dx < co. We
are interested in estimating the unknown drift function #. Let m be a random distribution on
N x R.( and define the random function
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where Z; P N (0,277) and ;. are the Faber-Schauder basis functions. In the hierarchical

Bayes approach we endow the parameter space with a prior as follows 6 | (J,S) = 679 and
(J,S) ~ . Then the posterior distribution is given by the Bayes formula
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where A is measurable set of the parameter space and p?(X) is the (Girsanov) likelihood of the
data. We show optimal posterior contraction results, which adapt to the unknown smoothness
of the drift function (van der Meulen, Schauer, and van Waaij 2016). An efficient numerical
implementation for this prior is given in (van der Meulen, Schauer, and van Zanten 2014).
Another approach is the so-called empirical Bayes approach. Let II;g denote the distri-
bution of #75. We choose (J,S) = arg max(ss)en | p°(X)dIL; s, where A is a well chosen set.
We then use the posterior II; ¢)(- | X) for the inference. In this case we also obtain adaptive
convergence results. This is still ongoing work and has presumably better numerical properties.
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