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1. Introduction

Viewing missingness as longitudinal intervention enabled closed-form
efficient estimation for challenging bivariate censoring problems.

Opposite to the common view of causal inference as missing data problems,
viewing missingness as (longitudinal) intervention has also been a fruitful strat-
egy, leveraging identification and estimation techniques from causal inference
literature. For example, in the challenging bivariate censoring problem, viewing
the complex censoring mechanism as longitudinal interventions under sequential
randomization assumptions (SRA; it can be shown that SRA C MAR for
multivariate right-censored data and SRA = MAR for univariate right-censored
data) leads to closed-form efficient influence curves which would have not been
possible with only the MAR assumptions (Rubin, 1976; van der Laan and
Robins, 2003b). For example, if the full data is X;(t) = I(T; < t),j = 1,2
defined by survival times 77,15 that are subject to censoring times C1, Cs, then
only assuming MAR is significantly weaker than assuming (Cy,Cy) L (X1, Xa),
resulting in an efficient influence curve that does not exist in closed form. Even
though such SRA based estimators are inefficient if one truly only assumes MAR,
they can flexibly incorporate time-dependent covariate information and provide
meaningful efficiency improvement (van der Laan and Robins, 2003a). There
also exist scenarios—for example, when C; and T3 are dependent, such as when
monitoring, defined as interval censoring, is part of the intervention (Carone,
Petersen and van der Laan, |2012; van der Laan, 2018)—where SRA is plausible,
whereas MAR is violated.

The missing data model is a special case of multivariate/bivariate
censoring.

In the paper under discussion, the missing data model defined by full data
variables L§”,...,L§?, missingness indicators Rj,..., Ry, and observed data
variables L, ..., Lk is a special case of multivariate censoring. For k =1,..., K,
let T}, € R, C) € {—00,0}, and define T, = min{T}, Cy} with a non-censoring
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