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Abstract

This paper proposes a new class of premium calculation principles based on the multivariate weighted
distribution (MWPP), where risk loadings are imposed by transforming the density of the original
underlying risk with some external factors. This premium principle has a number of desirable
characteristics, including scale and translation invariance, additivity, stochastic dominance preserving,
and additivity for layers. It is also shown that by appropriately selecting external risk factors, this
premium principle has increasing relative risk loading. This premium principle is important for actuarial
pricing practice in the sense that it is flexible to integrate additional important information, such as market
conditions, economic conditions, catastrophic events, etc., into the pricing framework. We highlight the
empirical usefulness of this new premium principle by using a unique data set comprised of agricultural
reinsurance experience in Manitoba, Canada. The results show that integrating external risk factors into
the pricing framework improves the accuracy of the rating by redistributing premium rates and assigning
higher loadings to riskier reinsurance contract layers, helping reinsurers to achieve better sustainability in
the long term.
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