




















This model is as compact as (5.7)–(5.9) and is covariance equivalent to M with respect
to the observed variables X, Y, Z. Upon setting and model 
will yield the same probabilistic predictions as those of the model of (5.7)–(5.9). Still,
when viewed as data-generating mechanisms, the two models are not equivalent. Each
tells a different story about the processes generating X, Y, and Z, so naturally their pre-
dictions differ concerning the changes that would result from subjecting these processes
to external interventions. 

5.3.3 Causal Effects: The Interventional Interpretation of Structural
Equation Models

The differences between models M and illustrate precisely where the structural read-
ing of simultaneous equation models comes into play, and why even causally shy re-
searchers consider structural parameters more “meaningful” than covariances and other
statistical parameters. Model defined by (5.12)–(5.14), regards X as a direct par-
ticipant in the process that determines the value of Y, whereas model M, defined by
(5.7)–(5.9), views X as an indirect factor whose effect on Y is mediated by Z. This dif-
ference is not manifested in the data itself but rather in the way the data would change in
response to outside interventions. For example, suppose we wish to predict the expecta-
tion of Y after we intervene and fix the value of X to some constant x; this is denoted
E(Y ƒ do(X � x)). After X � x is substituted into (5.13) and (5.14), model yields

(5.15)

(5.16)

model M yields

(5.17)

(5.18)

Upon setting and (as required for covariance equivalence; see
(5.10) and (5.11)), we see clearly that the two models assign different magnitudes to the
(total) causal effect of X on Y: model M predicts that a unit change in x will change
E(Y) by the amount whereas model puts this amount at 

At this point, it is tempting to ask whether we should substitute for u in (5.9)
prior to taking expectations in (5.17). If we permit the substitution of (5.8) into (5.9), as
we did in deriving (5.17), why not permit the substitution of (5.7) into (5.9) as well? Af-
ter all (the argument runs), there is no harm in upholding a mathematical equality,

that the modeler deems valid. This argument is fallacious, however.15 Structural
equations are not meant to be treated as immutable mathematical equalities. Rather, they
are meant to define a state of equilibrium – one that is violated when the equilibrium is
perturbed by outside interventions. In fact, the power of structural equation models is

x � e1,
u �

x � e1

�� � g.M���,

d � g�� � �, �� � �,

� ��x.

E [Y � do(X � x)] � E [��x � �e2 � gu � e3]

� (���� � d)x;

E[Y � do(X � x)] � E [����x � ��e2 � dx � e3]

M�

M�,

M�

M�d � g,�� � �, �� � �,
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15 Such arguments have led to Newcomb’s paradox in the so-called evidential decision theory (see
Section 4.1.1).
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