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On the effect of measurement error of confounding variables
on collider bias: A Considerations for the Dilemma of Collider
Bias and Confounding Control

Ran NAKAO
(Hiroshima University)
FAN YIZHOU
(Hiroshima University)
Masataka MURASAWA
(Hiroshima University)

The purpose of this paper is to clarify the impact of measurement error in confounding
variables on the estimation of causal effects, focusing on the case where measurement error
in confounding variables leads to collider bias. In the context of causal effect estimation,
confounding variables are variables that should be controlled for, but when confounding
variables cannot be measured perfectly or are constructs, the general response is to eliminate
part of the bias by controlling for their proxy variable. However, when the measurement
error of the proxy variable is endogenous, a dilemma arises as to whether or not the
confounding variables should be controlled using the proxy variable, because controlling
the proxy variable will cause confluence bias. In this paper, we clarified the behavior of the
bias in such cases, because we thought that clarifying the behavior of the bias would provide
a basis for deciding whether to control or not. In conclusion, it was found that when
controlling for a proxy variable that causes confluence bias, the bias does not become
smaller as the correlation of the proxy variable increases, but is affected by various other
factors.

Keywords: measurement error, collider bias, proxy variable, causal inference
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