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Abstract

Many empirical studies are confronted with severe misclassification error. While interest is in the realizations
of a variable Y (e.g. disease yes/no), only a related variable Y* (e.g. the outcome of a diagnostic test) can
be observed. Even in the case of simple prevalence estimation, naive estimation, neglecting the fundamental
difference between Y and Y*, may be considerably biased ([1], [2]).

If sensitivity and specificity of the measurement instrument, and therefore the misclassification probabilities,
are known then powerful correction method granting consistent estimation exist. On the other hand, without
any knowledge on the misclassification process, the results simply remain vacuous.

We present a corrected prevalence estimator when some knowledge on the misclassification process is available
from repeated measurements. In that setting we consider the situation, where, as is quite common in medical
studies, kappa, the coefficient of inter-rater agreement is given. Then the problem is still unidentified from the
viewpoint of classical statistics, but relying on the concepts of partial identification and systematic sensitivity
analysis in the spirit of [3] and [4] gives nevertheless valuable insight into prevalence estimation. We derive tight
identification regions as interval-valued point estimators for the true prevalence, and then derive appropriate
confidence regions relying on arguments from [4] and [5].

Our results are illustrated by several theoretical scenarios and with data from an oral health study on prevalence
of caries in children in Belgium.
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