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Figure 9. MCMC-based estimate of the non-linear age effect in the spinal bone mineral density example.
The dashed lines correspond to pointwise 95% credible sets.

for the spinal bone mineral density example. The main difference is that y is now a binary
rather than a Gaussian node.

However, many other non-Gaussian response models of interest fall outside the one-
parameter exponential family structure. Examples from the semiparametric regression lit-
erature include negative binomial (e.g. Thurston, Wand & Weincke 2000), Efron’s double
exponential family (e.g. Nott 2006), beta (e.g. Branscum, Johnson & Thurmond 2007), Stu-
dent’s t (e.g. Staudenmayer, Lake & Wand 2009), and generalized extreme value (e.g. Yee
& Stephenson 2007; Padoan & Wand 2008) distributions. All can be embedded within a
graphical models framework. Current joint research with Jennifer K. Marley is investigating
BUGS fitting of non-Gaussian response semiparametric regression models such as these.

As the response becomes less standard, the suitability of established mixed model
software is less likely, and more general software packages such as BUGS are about the only
current option. Essentially, this means that ordinary mixed model architectures are inadequate
and that more general graphical model architectures are required. The next two subsections
provide even more potent illustrations of this state of affairs.

5.2. Predictors subject to missingness

Consider the simple nonparametric regression setting

yi = f (xi ) + εi , εi i.i.d. N
(
0, σ 2

ε

)
, 1 ! i ! n, (14)
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