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Abstract: Bayesian network (BN) is a powerful framework for gaining mechanistic understanding of
variables by revealing how the variables influence each other. However, for complex problems where the
structure of a BN is unknown, a common approach is to learn the BN structure from observational data. A
bottleneck of this approach is that observational data can only be used to discover part of the influential
relationships among variables, resulting in a Markov equivalent ambiguity in the learned structures. To
overcome this problem, we develop a Bayesian learning and sensing framework that can combine both
observational data and expert elicitation data. Such a Bayesian learning framework will further lead to a
systematic optimization formulation to optimize further elicitation of expert knowledge. To the best of our
knowledge, our approach is the first of its kind that can automate the expert elicitation process and collect

the most informative expert knowledge on top of the observational data, to learn the BN structure.
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