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Definition 3.1: (Actual cause) (Halpern and Pearl [2005]) X = Xis an actual
cause of ¢ in (M, u) if the following three conditions hold:
ACL. (M.%) = (X =X) and (M. %) = ¢.

AC2. There is a partition of V' (the set of endogenous variables) into two
subsets Z and W with X < Z, and settings X’ and w of the variables

in X and W, respectively, such thatif (M, n) = Z = =* forall Z € Z.

then both of the following conditions hold:

(@) M.0) =[X =X, W = i]—g

(b) (M.u) }:{\/ =X W =w,Z = Z*]o for all subsets B of W and
all subsets Z of Z. where we abuse notation and write W’ = i¥ to
denote the assignment where the variables in W' get the same
values as they would in the assignment W = w (and similarly
for 7)

AC3. X is minimal; no subset of X satisfies conditions AC1 and AC2.
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