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The paper studies recursion formulae for the number of claims and the total amount
of claims (aggregate claims) in a collective risk model as an insurance application.

A brief description of recursive formulae for counting distributions is given. The Panjer
or Katz family contains Poisson, binomial and negative binomial distributions as non-
trivial distributions. The Sundt—Jewell family extends the Panjer family and includes the
zero-modified Poisson, negative binomial, binomial and logarithmic distributions. The
Schroter family is more extended and includes the Hermite distribution and the Charlier
series distribution. The non-central negative binomial distribution is not included in the
Schroter family, but is a member of the Sundt (two-step recursion) family.

There can be many distributions that are not included in the above families. The
family proposed by Kitano, Shimizu and Ong is a more extended family of distributions
and includes the generalized negative binomial distribution by Gupta and Ong, which
is an extension of Kempton’s full beta model, and Ong’s model, in which an inverted
gamma (Pearson Type V) distribution is used instead of the gamma distribution as a
mixing distribution in Kempton’s model. The generalized Charlier series distribution by
Kitano et al. also belongs to this family. These distributions with some properties such as
the moment generating function and the relation between other distributions are discussed
in the paper.

Recursive calculation for the probability function of the total amount of claims is
also studied, where the number of claims obeys the family by Kitano et al. The result
generalizes the recursive calculation in the Panjer, Sundt-Jewell, Schréter, and Sundt
(two-step recursion) families.

Key words: Collective risk model, generalized Charlier series distribution, Panjer family, Schroter
family, Sundt family, Sundt-Jewell family.



