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Tool 7: Causal Discovery

The d-separation criterion described above enables us to detect and
enumerate the testable implications of a given causal model. This
opens the possibility of inferring, with mild assumptions, the set
of models that are compatible with the data, and to represent this
set compactly. Systematic searches have been developed which,
in certain circumstances, can prune the set of compatible models
significantly to the point where causal queries can be estimated
directly from that set [Jaber et al. 2018; Pearl 2000; Peters et al. 2017;
Spirtes et al. 2000].

Alternatively, [Shimizu et al. [2006]|proposed a method of dis-
covering causal directionality based on functional decomposition
[Peters et al. 2017]. The idea is that in a linear model X — Y with
non-Gaussian noise, P(y) is a convolution of two non-Gaussian
distributions and would be, figuratively speaking, “more Gaussian”
than P(x). The relation of “more Gaussian than” can be given pre-
cise numerical measure and used to infer directionality of certain

arrows.

Tian and Pearl [2002] developed yet another method of causal
discovery based on the detection of “shocks.” or spontaneous local
changes in the environment which act like “Nature’s interventions,”
and unveil causal directionality toward the consequences of those
shocks.
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Health-guidance( -0.175 0.0 0.0 0.0
— next year (-0.163, -0.091) (-0.580, 0.0) (-0.042, -0.018) (0.0, 1.480)
Health-guidance( 0.127 0.0 -0.033 0.0
— next year (-0.209, -0.140) (-0.651, 0.0) (-0.028, 0.0) (0.0, 1.289)
Health-guidance( 0.121 0.0 -0.016 0.0
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S8 : mEIRFEBRET Y1 (Fukuma et al., 2020; JAMA Intern Med.)
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