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Causal discovery from observational data has come a long way over the years. In
particular constraint-based approaches come complete with provable guarantees on
sound- & completeness, even when latent confounders and selection effects may be
present (Zhang,2008). The result is a so-called maximally informative PAG,
representing a Markov equivalence class as the output causal model. A downside is
that often many edge marks (read ‘causal orientations’) remain undetermined. This is
where additional background information can be invaluable, possibly helping to
orient many additional edge marks. Meek already showed how to do this for CPDAGs
(i.e. without latent confounders) some 30 years go. Recent work by Wang et al.
(2022,2024) and Venkateswaran & Perkovic (2025) has made good progress to
extend this result to the causally insufficient case for certain types of PAGs, but so far
the general task still eludes resolution. In this talk | will present a new approach that
aims to do just that. It generalises and simplifies some of the orientation rules
recently discovered, and adds a few twists to Zhang’s familiar set. The resulting
algorithm is very fast in processing arbitrary background information on edge marks
in the PAG, even for large graphs. In addition, it can be used to verify consistency
between background knowledge and a given PAG, and offers a straightforward way
to generate all possible MAGs consistent with a given PAG plus available background
info.



