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The past decade has seen a raise of alternative approach to causal modeling called
process theory, which uses category theory (more specifically, symmetric monoidal
categories) and their visual representation called string diagrams to represent causal
structures (e.g. Jacobs et al. 2019). This talk introduces the basic framework of process
theory and analyzes it from a philosophical standpoint. Process theory models causation
as a network of interconnected mechanisms. These mechanisms are represented as
"boxes" that return outputs for given inputs. Boxes are connected to each other with
"wires" of a matching type to form a causal structure. Networks consisting of such
boxes and wires are string diagrams. While a causal graph expresses the (causal)
regularities among the properties of objects or events, a string diagram emphasizes the
aspect of causality as processes, whence the name of the theory (e.g., Salmon 1984).
Process theory sheds new light on the philosophical debate over the legitimacy
of the causal Markov condition. In process theory, individual causal models are
represented as functors from a category of string diagrams to another symmetric
monoidal category such FinStoch, the category of finite sets (representing values of
variables) and stochastic matrices (representing conditional probabilities). It is known
that the resulting model satisfies the causal Markov condition (more specifically the
principle of common cause) only when the category of string diagrams contains a
particular mechanism called copier. This observation naturally leads to the questions:
when does the copier mechanism exist, and how is its existence interpreted? The
presentation discusses these points in order to draw out the philosophical implications



of process theory.
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