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 “Bayesian seemingly unrelated regression model for process optimization” 

 
Abstract 
Empirical models that relate multiple quality features to a set of design variables play a vital role in 
many industrial process optimization methods. Many of the current modeling methods employ a 
single-response model to analyze industrial processes without taking into consideration the high 
correlations among the response variables and may result in a misleading prediction model, and 
therefore, poor process design. To deal with these issues, we first present a Bayesian hierarchical 
modelling approach to process optimization based on the seemingly unrelated regression (SUR) 
models. The proposed approach can estimate a set of predictors to be included in a model based on a 
Bayesian hierarchical procedure (i.e. model selection) and provide model prediction and optimization 
based on a Bayesian SUR model (i.e. model estimation). We then propose a robust version of Bayesian 
SUR models to simultaneously analyze multiple-feature systems while accounting for the high 
correlation, non-normality, and variable selection issues. Simulation experiments are executed to 
investigate the performance of the proposed Bayesian method, which is also illustrated by application 
to a laser cladding repair process. The analysis results show that the proposed modeling technique 
compares favorably with its classic counterpart in the literature. 
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