Online Resource D: Example two-dimensional simulation, and mean(StSE)
of two-dimensional ensemble

Belongs with: Model-based geostatistics from a Bayesian perspective: Investigating area-to-point kriging with small datasets
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a. Simulated original signal and areas b. Area means = observations
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e. Prediction error f. StSE; StSE density

Figure D1: Example of two-dimensional simulation, with the same parameters as the 1-dimensional simulation in the paper. The
signal is represented by a point realisation (a); as covariate, Easting+Northing is applied. Using the resulting area means (b), and the
proposed Bayesian area-to-point kriging with an Uniform prior on ¢, a prediction (c) and prediction uncertainty (d) are calculated.
The plain prediction error (original signal minus prediction) is presented in (e). To compare the actual prediction error with the
prediction uncertainty, the standardised squared error (StSE) is calculated and shown in f, as map and — inset — as density. For this
simulation, mean(StSE) = 1.145 suggests that the approach is slightly optimistic.



Table D1: Mean standardised squared error (mean(StSE)) as resulting from the two-dimensional simulation ensemble, comparing
restricted maximum likelihood (REML) with maximum marginal likelihood (MML) and three full Bayesian approaches with dif-
ferent priors for ¢. Values mean(StSE) larger (smaller) than one, indicate a underestimated (overestimated) prediction uncertainty.
All simulations concern square areas in a 3x3, 5x5 or 7x7 grid; the number of observed areas is indicated by m. The size of the
total area remains 300300 abstract units. The standard settings equal those of the one-dimensional simulations, with the covariate
defined as Easting+Northing. Each presented value is the average over 128 runs, where the small font numbers indicate the cor-
responding standard deviation. Colours are used to highlight larger and smaller values for the readers’ convenience. For further
explanation, see Table 3 in the mean paper and its accompanying text.

Session m REML MML InvGam  Uniform Reference
9 ]85 2.17 1.32 1.55 1.04 0.76 1.27 1.04 0.42 0.47
1: Standard settings 25 1.20 o7 1.09 oss 1.05 o4s 1.19 oe 0.79 o057
49 1.04 o3 0.99 o1 1.00 024 1.08 031 0.92 o1
.. 9 1.52 16 1.09 1.1 0.72 o054
?) S:mla&)“pper limit 25 1150  1.050a 0.94 0.0
49 1.02 o3 0.98 030 0.96 026
3: Large upper limit: 9 1.93 236 1.38 168 1.96 150
00 = 2,000 25 1.20 073 1.10 o6 1.41 o0
’ 49 1.04 o3 0.99 02 1.18 o3

9 1.76 192 1.25 13 1.02 o5 1.22 oss 0.45 042
25 1.17 oes 1.07 oo 1.03 04 1.15 05 0.81 o052
49 1.04 o 1.00 o3 1.00 o2s 1.07 o1 0.94 o3
9 1.95 20 1.46 15 1.04 o7 1.32 10 0.47 oss
5: No trend 25 1.21 o0 1.11 oe 1.06 045 1.20 062 0.86 057
49 1.04 o 1.00 o030 1.00 o024 1.08 o1 0.94 020
9 0.82 104 0.59 075 0.46 037 0.57 osi 0.20 022
25 0.40 017 0.37 015 0.32 012 0.38 015 0.28 014
49 0.27 000 0.26 oos 0.22 007 0.26 008 0.24 o0s
9 3.20 356 2.29 25 1.80 129 2.18 170 0.72 073
25 2.25 146 2.05 13 2.06 os9 2.27 124 1.45 1
49 2.01 om 1.93 oes 2.07 oas 2.12 067 1.77 oss
9 2.65 51 1.89 22 1.48 110 1.80 150 0.60 oss
8: Added nugget: 172 =1 25 1.97 124 1.80 115 1.73 076 1.95 105 1.30 o097
49 1.95 061 1.87 oss 1.88 04 2.03 os7 1.73 057
9 4922 1m0 3520822 384438 41.95s600  12.83 157
25 6.47 60 5.91 sus 1720750  10.01 669 2.75 26
49 3.78 1ss 3.61 150 9.65 295 4.87 15 1.41 135
10: Extreme long range 9 1.15 103 0.82 074 0.49 039 0.67 052 0.26 024
in simulation: 25 1.08 o4 0.99 044 0.73 022 0.95 042 0.82 o1
Bsim = 600 49  1.0los 09602 08205 09605  0.91 o

4: Trend is Gaussian
Random field

6: Matérn simulation,
smooth; Vg, =2

7: Matérn simulation,
unsmooth; Vg, = .25

9: Extreme short range
in simulation: @g;, =5




