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Abstract

Inverse problems — using measured observations to determine unknown parame-
ters — are well motivated but challenging in many science and engineering problems.
We introduce a new Machine Learning approach based on Variational Autoencoders
in the context of deep learning to construct an effective “inverse function” that maps
experimental data into quantum correlation functions (QCFs) such as parton dis-
tribution functions in the nucleon. As such it provides a powerful complementary
tool for QCD global analysis where the Bayesian inference associate with the in-
verse problem of QCFs can be implemented efficiently allowing the possibility to
explore systematically different choices for the likelihood functions, Bayesian priors
and have the possibility to understand in great detail how each data point or sets
of data points influence the uncertainty quantification for the QCFs.



