Supplementary Materials for Hierarchical spatial models for
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by Andrew O. Finley, Sudipto Banerjee,
and Ronald E. McRoberts

1 Description of samplers from Section 4

For the non-spatial model, we update B using a single block Metropolis
scheme. For the spatial models we use a two step Metropolis scheme to collect
parameters’ posterior samples. For the spatially-varying intercept models,
the first step draws the set {3, log(c?), logit(¢), logit(v)} from a p+3 MV N
proposal centered on the previously accepted parameters’ posterior sample
and dispersion chosen to achieve ~23% acceptance rate. Following proposal,
inverse transformations were applied to log(c?), logit(¢), and logit () for sub-
sequent calculation of the Metropolis target density. For example, the logit
transformation for ¢ is z, = logit(¢) = log [(¢ — a)/(b — ¢)] with an inverse
of logit(z4) ™' = b—[(b—a)/(1 + exp(z4))], where a and b are the upper and
lower bounds on the Uniform prior. The log and logit transformation neces-
sitate the addition of Jacobian adjustments to the Metropolis target density,
which are log(c?), log(¢ — ¢.) + log(¢dy, — @), and log(v — v,) + log(vy, — v).
The second step in the sampler updates the w;, using a single n x 1 proposal
from a MV N proposal density centered on the previously accepted we and
independent dispersion value, again hand-tuning to achieve an appropriate
acceptance rate.

A similar two step Metropolis algorithm is used for the spatially-varying
coefficients models. Recall that Cy,(0) = AA’, hence A = C‘lf(O) can be
taken as any square-root of Cy(0). We assume A(s) = A and, as noted
above, we assign an inverse-Wishart prior on AA’ with A a computation-
ally efficient square-root (we used Cholesky). Therefore the first step draws
{B, A, logit(¢),logit(v)}, from a multivariate normal proposal centered on
the previously accepted parameters’ posterior sample and dispersion chosen
to maintain a healthy acceptance rate. Note, the diagonal elements of A are
proposed as log-transformed then subsequently exponentiated to ensure the
identity of Cy (0). Again, Jacobian adjustments are necessary. The Jacobian
for AA"is 22 [[P_, ab ', where a;;'s are the diagonal elements of the matrix
A, and the Jacobian for the p elements of ¢ and v is the same as discussed
in the preceding paragraph. The second step in the sampler updates the we,
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again using a single np x 1 proposal from a multivariate normal proposal
density centered on the previously accepted w;: and independent dispersion
value.

2 Parameter estimates and associated figures
for additional FTGs

This section provides parameter estimates for each FTG’s candidate models.
Most of the parameter estimates for the red /white/jack pine FTG’s candidate
models are provided in the main text, with the exception of the Cy(0)’s off-
diagonal elements which are given in Table 1.
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