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In this paper, binary-response models are considered in the situations when the bi-
nary dependent variable contains wrong, that is, misclassified responses for some
observations. Misclassified binary responses have been found in many surveys (e.g.,
Meyer and Mittag, 2014) and the effects of misclassification in the binary-choice
models have therefore been studied both in the parametric (Hausman et al., 1998)
and nonparametric context (Lewbel, 2000). There is also related literature concen-
trating on the sensitivity to erroneous observations in binary-choice regression (e.g.,
Cizek, 2008). Both the traditional maximum likelihood estimation (MLE) as well
as the various semiparametric estimators, being typically based locally on averages,
least squares, or maximum likelihood criteria, are sensitive to misclassification of the
responses (Neuhaus, 1999; Cizek, 2008), especially if the misclassified observations
have unlikely values of covariates.

Accounting for misclassification as in Hausman et al. (1998), for instance, how-
ever requires assumptions concerning the misclassification probability and Meyer
and Mittag (2014) document that these methods do not perform well in real-data
applications relative to the standard MLE estimator that ignores the presence of
misclassification. We therefore attempt to develop estimation methods that also
allow for modelling of misclassification probability, but are rather insensitive to de-
viations from the specified misclassification process and more generally to any kind
of data contamination.

For this purpose, a new class of semiparametric estimators of single-index binary
choice models is introduced and based on the bias correction by means of indirect
inference. The estimators in this class can be based on a variety of auxiliary estima-
tors such as nonlinear least squares or nonlinear least absolute deviation estimators.
For some suitably chosen auxiliary estimators, the proposed estimator can offer a
unique combination of properties: root-n convergence, robustness to index-based
heteroscedasticity, robustness to misclassified leverage points, and very good finite-
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sample performance compared to existing semiparametric estimators. Both con-
sistency and asymptotic normality of the proposed semiparametric estimators are
derived. The finite-sample performance is compared with existing semiparametric
and robust estimators of binary-choice models by means of Monte Carlo simulations.
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