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VB for RFX inference

In previous work we have proposed a VB algorithm for RFX inference over
models. This algorithm (see equation 9 in [2]) makes use of the relation∫

q(rm) log rmdrm = ψ(αm)− ψ(
∑

j

αj) (1)

where q(r) = Dir(α) and ψ() is the digamma function [1]. We can also evaluate
the above expression using a sample based approximation∫

q(rm) log rmdrm ≈ 1
S

S∑
i=1

log r(i)m (2)

where r(i)m are samples from q(rm). Setting αm = 1/M , our simulations show
that the above two expressions begin to diverge for M > 8 with equation 1
producing excessively negative values. This occurs for two different imple-
mentations of the ψ function (the MATLAB R2009a routine psi.m, and the
fdigamma.m function from Matlab Central file exchange,
http://www.mathworks.com/matlabcentral/fileexchange/). We therefore
conclude that equation 1 does not hold for αm ≤ 1/8. This renders the VB
approximation inaccurate if the number of models is large.
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Software Note

The algorithms described in this note have been incorporated into the current
version of the SPM software (SPM8, http://www.fil.ion.ucl.ac.uk/spm/) using
the functions spm_BMS_gibbs.m and spm_compare_families.m. The function-
ality of these algorithms can be accessed via the batch user interface (Select
’Tasks’,’SPM(interactive)’,’Stats’,’BMS:DCM’).
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