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Accurate prediction of nuclear properties far from stability is crucial for prediction of astrophysical processes and understanding of the nuclear force. However, different energy density functionals produce divergent results, introducing systematic uncertainties. While Bayesian frameworks have been employed to reconcile these models, they often rely on similar models and the simplifying assumption of a constant theoretical error scale. By utilizing Principal Component Analysis (PCA), the model space can be decomposed into its most significant principal components, eliminating redundancies and identifying the primary directions of variability in the underlying models. When extrapolating to the edges of nuclear existence, model performance in the predictive domain is not guaranteed to match performance in the training domain. In this analysis, we allow theoretical uncertainty to vary as a function of training metrics, yielding superior predictive performance. To facilitate the broader application of these techniques, we are preparing the release of a comprehensive BMC package. This software will provide the nuclear physics community with a standardized tool for model orthogonalization, Bayesian mixing, and error quantification, ensuring nuclear models can be continuously updated to make the most informed predictions possible.

