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Abstract 

Gaussian process based surrogate models are often used in computer 

experiments. On one hand, the nominal accuracy of a Gaussian process model 

increases with the number of data points. On the other hand, fitting such a 

model to massive data leads to numerical singularity. To reconcile this 

contradiction, I will present a sequential method to simultaneously achieve 

numerical stability and theoretical accuracy in fitting a large-scale Gaussian 

process model. This method forms nested space-filling subsets of the data, 

builds kernel models for different subsets and then combines all submodels 

together to obtain an accurate model. We introduce a decomposition of the 

overall error of a Gaussian process model into nominal and numeric portions. 

Theoretical bounds on the numeric and nominal error are developed to show 

that substantial gains in overall accuracy can be attained with this sequential 

method. Examples are given to illustrate the effectiveness of the developed 

method. 
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