New directions in the philosophy of causality
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Both in philosophy and machine learning, causal graph theory has been the standard framework
to conceptualize, model, and empirically study causal relationships. The core assumption of the
theory is that a causal structure over target variables represented by a directed acyclic graph
(DAGs) constrains possible probability distributions over them, in such a way that they satisfy
certain relationships called the causal Markov condition and the faithfulness condition (Spirtes et
al. 1993, Pearl 2000). These relationships in turn allow for an algorithmic discovery of causal
relationships from observational data and a quantitative estimation of intervention outcomes. On
the other hand, there have been persistent objections and counterexamples to the validity of the
causal Markov conditions (e.g. Cartwright 1999). In addition, causal graph theory can not deal
with noncommutative interventions, where intervention outcomes depend not only on which
variables are intervened but also on the order of the interventions. Given that in many practical
cases orders of interventions matter, as in drug administration and the order effect in
psychological questionnaires, this may limit the practical applications of the theory. Finally,
because causal graph theory requires probability distributions, it cannot handle causal
propositions for events whose probabilities cannot be explicitly evaluated (e.g., paleontological
events).

In the face of these issues, this workshop will explore an alternative approach to
modeling causality. In particular, we will focus on the so-called process theory of causality that
uses symmetric monoidal categories to represent causal relationships and discuss its
philosophical implications and potential for mathematical extension.

This workshop will be conducted in English.



