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Abstract

The traditional estimation of mixture regression models is based on the normal
assumption of component errors and thus is sensitive to outliers or heavy-tailed errors.
A robust mixture regression model based on the slash distribution by extending the
mixture of slash distributions to the regression setting is proposed. Using the fact
that the slash distribution can be written as a scale mixture of a normal and a latent
distribution, this procedure is implemented by an EM algorithm. Finally, the proposed
method is compared with other procedures, based on a real data set.
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1 Introduction

Mixture regression models (MRM) are well known as switching regression models in the
econometrics literature, which were introduced by Goldfeld and Quandt [4]. These mod-
els have been widely used to investigate the relationship between variables coming from
several unknown latent homogeneous groups and applied in many fields, such as business,
marketing, and social sciences.

In general, a normal mixture regression model (N − MRM) is defined as: let Z be a
latent class variable such that given Z = j, the response y depends on the p-dimensional
predictor x in a linear way

Y = x⊤βj + ǫj, j = 1, . . . ,m, (1)

where m is the number of groups (also called components in mixture models) in the
population, the βj are unknown p-dimensional vectors of regression coefficients and ǫj ∼
N(0, σ2

j ) is independent of x. Suppose P (Z = j) = πj and Z is independent of x, then
the conditional density of Y given x, without observing Z, is
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