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Synthetic Example
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Fig. 10 General Gaussian random field. Expectation and variance field (a), Predictions and
prediction variances for one realization (b-e)
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Synthetic Example
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Synthetic Example

20

0

20

b) 101

0

20

c) 10}

0

20

d) 10}

0

20

e) 10t

0

Fig. 10 General Gaussian random field. Expectation and variance field (a) Predictions and
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Evaluation Data - US Precipitation 1997 — subset n=1001
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Estimated global spatial
correlation function:

Corr{r(x'),r(x")} = p(x' = x")

Spatial correlation fit
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Fig. 9 US Precipitation study. Priors model for expectation and variance
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Empirical study — Summary Table:
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Table 1 US Precipitation study. Evaluation criteria: Mean normalized error (MNE), Mean
square normalized error (MSNE), Prediction mean squared error (PMSE)and Variance mean

squared error (VMSE)

Model Localized fStationary Localized / NMon-stationary
Traditional Shrinkage Traditional Shrinkage
Test D k=1, 000 k=10 k=10 k=10 k=10
MNE 1.0148e-17 -5.3702e-18 5 0892e-17 1.5084e-16 -1.1579a-16
MENE 1.5399 2.9740 3.3928 9_2487 51702
PMSE G.8758e 4+ 03 G.8745e 4+ 03 G.8654e 4+ 03 2.2181e + 04 9.3555e + 03
VMSE 0.8749 5.9746 5.202% 4. 0787 4.34%5

’l/) 1‘@/ rest 2 1P

Accte o

] »
/ vananc.e.

Q. ot &y



Conclusion:

Hierarchical non-stationary Gaussian RF — fully analytically tractable

* Localized model parameter inference — expectation & variance

* Robustified parameter inference by empirical Bayes approach

* Prediction by Localized/Shrinkage Kriging — analytically tractable
 Computer demands by Spatial Predictor is linear in no of observations.
* Spatial Prediction by ‘ non-stationary spatial Covariance function’

* Encouraging results from empirical study — actually more than so !!!
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