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On the Probability Function in the Collective
Theory of Risk.

By Fredrik Esscher (Stockholm).

'1. Upon reading Dr. Luxpnera's paper » Uber die Wahr-
scheinlichkeitsfunktion einer Risikenmasse»’ and trying to
penetrate it along my own lines of thought, T found another
way of deducing some of his formulas, giving the results in
a form that directly invites a fairly simple approximation of
the probability function. Though time has not permitted my
going deeper into the problem, I propose here to give a brief
account of the method.

As to the fundamental ideas and the characteristic pro-
perties of the collective theory of risk, I refer to a series of
papers by TLundberg®. Here I give only the definitions ne-
cessary for the following deductions.

A group of policies in an insurance business is observed
with regard to the occurrence of claims. TLet s(r) — in the
sequel briefly called the risk function — denote for every policy
the probability that, when a claim occurs, the sum at risk
is St

Supposing s(z) to be a known function (numerically or
analytically defined) we seek the probability I”(z, P) that the
total amount of the sums at risk under all claims is = x when

! This journal 1930.
2 Most of them cited in his above-mentioned paper. See also: LAURIN:
»An Introduction into Lundberg's Theory of Risk», this journal 1930, and
CRAMER: »On the Mathematical Theory of Risk», the jubilee volume of Ior-
siikringsaktiebolaget Skandia, Stockholm 1930.
In the collective theory of risk no assumptions are usually made
about the separate policies. CF, however, the generalizations on pp. 176—
177, .
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