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Abstract

Causality is currently an emerging direction in data science, offering numerous potential applications in various
domains such as Artificial Intelligence, Economics, Social Science, and Medicine. Causal inference enables
reasoning about hypothetical scenarios; for example, in a medical trial, it could involve estimating the
probability of recovery for a deceased patient had they received a different treatment. Pearl’s structural causal
models (SCMs) represent a popular formalism for causality. These models consist of endogenous (manifest)
and exogenous (usually latent) variables, with the endogenous values determined from the exogenous ones
through structural equations. Often, the exogenous probabilities in an SCM are unavailable due to insufficient
data for these variables. Consequently, many causal and counterfactual queries are unidentifiable and cannot
be calculated by standard inference algorithms for Bayesian networks. Recently, various methods have been
proposed for bounding such queries, treating it as a problem of learning Probabilistic Graphical Models (PGMs)
with latent variables.
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