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Abstract

The distribution of insurance losses has a positive support and is often unimodal hump-shaped, right-skewed and
with heavy tails. In this work, we introduce a 3-parameter compound model to account for all these peculiarities.
As conditional distribution, we consider a 2-parameter unimodal hump-shaped distribution with positive support,
parametrized with respect to the mode and to another variability-related parameter. The compound is performed
by scaling the latter parameter by a convenient mixing distribution taking values on all or part of the positive
real line and depending on a single parameter governing the tail behavior of the resulting compound distribution.
Although any 2-parameter distribution can be considered to derive its compound version in our framework, for
illustrative purposes we consider the unimodal gamma, the lognormal, and the inverse Gaussian. They are also
used as mixing distributions; this guarantees that the un-compound distribution is nested in the compound model.
A family of nine models arises by combining these choices. These models are applied on three famous insurance
loss datasets and compared with several standard distributions used in the actuarial literature. Comparison is
made in terms of goodness-of-fit and through an analysis of the commonly used risk measures.
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1. Introduction

Insurance loss data are positive (Klugman et al., 2012) and their distribution is often unimodal hump-
shaped (Cooray and Ananda, 2005), right-skewed (Lane, 2000), and with heavy tails (Ibragimov et al.,
2015). Though many parametric unimodal distributions have been used in the actuarial literature for
modeling these data (Klugman et al., 2012), their peculiarities call for more flexible models (Ahn et al.,
2012).

Right-skewness may be accommodated by skewed distributions (Lane, 2000 and Bernardi et al., 2012).
In this class, Vernic (2006), Bolancé et al. (2008), Adcock et al. (2015), and Kazemi and Noorizadeh
(2015) identify the skew-normal as a promising model. However, using the skew-normal distribution is in
principle appropriate when the support is the whole real line, while it is not adequate if the support is the
positive real line as it causes boundary bias, that is, allocation of probability mass outside the theoretical
support. A possible solution consists in considering transformations, for example the logarithm, so as
to make the support the whole real line and then fitting the skew-normal distribution. Although such
a treatment is very simple to use, the transformed variable may become more difficult to be interpreted
(Bagnato and Punzo, 2013). Instead of applying transformations, there is a growing interest in proposing
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