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ABSTRACT

In spatial regression analysis, the confounding between fixed effects and random
effects can adversely affect the estimates of regression coefficients. This paper
introduces a novel estimation method for these coefficients, leveraging the fixed rank
kriging approach. Uniquely, this method does not necessitate specifying any
parametric covariance structures for response variables, making it more practical.
The proposed method involves selecting the number of basis functions, a choice that
influences both the bias and the variance of the estimators. To control the mean
squared errors of these estimators, we propose two methods based on resampling and
error loss, leading to the introduction of the Bagging estimator and the y-estimator
for estimating regression coefficients. Theoretical properties of the proposed
methodology are explored and justified. Simulations under various spatial regression
model settings with spatial confounding demonstrate that our estimation methods
perform robustly, irrespective of whether the underlying correlation structure is
stationary, nonstationary, isotropic, or anisotropic. Finally, we present an application
of our methods to precipitation data in Colorado.
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