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Logistic regression is a statistical method for studying the relationship be-
tween several covariates and binary response. In bioinformatics, it is employed
to explore disease-associated genes by using the gene expression levels obtained
from RNA-seq as covariates. However, it is often difficult to increase the sample
size of RNA-seq, especially in the cases of diseases for which clinically inaccessi-
ble tissues (e.g. brain) are responsible. In contrast, it is relatively easy to expand
the sample size of Transcriptome-wide association study (TWAS), an analytical
approach where transcription levels of each gene are estimated solely from the
information of individuals’ DNA sequence information. This is because the re-
quired data of DNA sequence, which is basically the same in all tissues and cells,
can be obtained from readily accessible samples (e.g., blood or saliva). Mean-
while, since actual measurements in the responsible tissues are not obtained in
TWAS, the predicted values inevitably contain errors, and the extent of these
errors can considerably vary across genes.

Motivated by the above problem, we develop a statistical method for inte-
grating data with and without covariate measurement error in logistic regression.
Naive application of logistic regression ignoring the measurement error may lead
to significant bias in parameter estimates, which is sometimes called an attenua-
tion effect. Thus, we derive a method for correcting this bias based on asymptotic
expansion. Simulation results demonstrate that the proposed method reduces
bias and attains smaller mean squared error than the naive method.
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