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Robust Empirical Bayes Small Area Estimation with Sym-
metric a-Stable Distribution for Error Components
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Abstract: The most widely used model in small area estimation is the area
level or the Fay-Herriot model. In this model, it is typically assumed that
both the area level random effects (model errors) and the sampling errors
have a Gaussian distribution. However, considerable variations in error com-
ponents (model errors and sampling errors) can cause poor performance in
small area estimation. In this paper, to overcome this problem, the symmet-
ric a-stable distribution is used to deal with outliers in the error components.
The model parameters are estimated with the empirical Bayes method. The
performance of the proposed model is investigated in different simulation
scenarios and compared with the existing classic and robust empirical Bayes
methods. The proposed model can improve estimation results, in particular
when both error components are normal or have heavy-tailed distribution.

Keywords: Small Area Estimation, Area Level Model, Empirical Bayes, a-
Stable Distribution.
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