SEMIPARAMETRIC INFERENCE AND
G—-ESTIMATION



Consider the simple structural (causal) specification given by
E[Y(z) = Y(0)[X] = E[Y(z) — Y(0)] = 2.

This states that, compared to the ‘baseline’ case of z = 0, ex-
posure at level z leads to a change zi) in the expected (poten-
tial) outcome, and that this quantity does not depend on con-
founders X.

The model can be considered as one that specifies that
Y(z) = po(X) + ztho + €

where 1o(X) = E[Y(0)].



G-estimation (cont.)

If po(X) = po(X; Bo) is proposed as a parametric submodel for
this nuisance component, we consider the probability model based
on the semiparametric regression formulation

fxyz(x,Y,2) = fe(y — po(x; B) — z¢)fx z(x, 2)

and focus on the semiparametric submodel for the f.(.) compo-
nent
f.(¢) = f.(&; 09) = Normal(0, 53).

Then the score function for this submodel is

(gi) = l2 <N06()Z(; BO)) (Y—po(X; Bo)—Zho) = 01% (”Oﬁ(}z(; BO)) €

90

say.



G-estimation (cont.)

The nuisance tangent space corresponds to the first component,
and can be seen to take the form

{h(X)e : h(X) arbitrary}

where h(X) has the same dimension as 5. We then need to
project Sy, onto this tangent space: the projection is the quan-
tity 11p(X)e, where we must have

E[(Ze — ho(X)e) "h(X)e] =0 Vh(X)
By iterated expectation, we therefore must have
E[(e(X)e — ho(X)e) "h(X)e] =0 Vh(X)

implying that
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