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Since the 90’s, there have been major achievements related to the quantification of the variance of the 
non-life reserves resulting from the application of different actuarial methods such as Chain-Ladder 
(Mack 1993a) and Bornhuetter-Ferguson (Mack 2008). These achievements have provided the basis for 
quantifying reserve risk in the different solvency frameworks currently in development (e.g. Solvency 2, 
Swiss Solvency Test). However, the choice of a risk distribution still remains to a large extent arbitrary as 
the knowledge of mean and variance allows the use of all available 2-parameter risk distributions (e.g. 
lognormal, Weibull, Pareto) without giving any preferences to any of them. 

In order to select one parametric distribution, this paper proposes to estimate the third moment of the 
reserve risk distribution in a distribution-free environment. The quantification of higher moments and 
quantiles related to non-life reserving have already been treated using stochastic claim modeling. In 
particular, GLM models and bootstrap offer different possibilities of quantifying moments and quantiles 
(see Wüthrich-Merz (2008) and England and Verrall (2002)). However, these models require the 
specification of some explicit parametric distribution (e.g. for the residuals) in order to be applied. In 
contrast, this paper proposes a formulaic method to estimate the skewness of non-life reserves without 
requiring the specification of any particular distribution. 

With the quantification of the skewness and knowing the mean and variance of the reserve risk 
distribution, this paper looks, on two examples, which of the lognormal distribution (which is the choice 
of the Quantitative Impact Study 5 in Solvency 2 for modeling reserve risk distribution) or of the gamma 
distribution fit best the calculated three moments. It concludes that, even though the gamma 
distribution fits better the three calculated moments, the lognormal distribution could still be used with 
the caveat that its skewness is higher and, as a consequence, the capital requirements in a Solvency 2 
environment resulting from its use should be more conservative. 
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