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Classical (Kriging) methodology for spatial prediction assumes that the covariance function of the underlying random field has been specified correctly. In practice, however, the covariance function is unknown and must be estimated from the data. This, in turn, leads to unrealistic small prediction variances or even inconsistent predictions.

In the present paper we make use of conditional simulation to investigate the variation in the parameters of the flexible and widely used Matérn class of covariance functions. Then, using kernel density estimation techniques, we find the corresponding probability density of the covariance parameters and use it as a posterior (bootstrapped) probability density for prediction of the random field. Finally, we report about the implementation of the new methodology using the R software system and give an illustration using real data. 

