
with internal and external factors of each individual. In accident theory, for instance, an

individual’s liability is represented by the random variable Λ related to external factors

that affect an individual’s vulnerability to an accident, while P can be used as a model for

an individual’s proneness, that is to say, the individual’s internal factors that determine his

proneness to having an accident (Irwin 1968; Xekalaki 1983a). The latter is characterized

by a Beta distribution.

Many studies have demonstrated the main properties of the UGWD (Irwin 1968,

1975; Xekalaki 1983a, 1983b). The properties listed below seem to be the most valuable

for obtaining conclusions about the model in practical applications:

• They are overdispersed distributions, that is, E [X] < V arX. As a result, the tails

of these distributions can be extremely long (heavy-tail effect).

• E £Xk
¤
< ∞ iff ρ > k. Therefore, distributions with infinite variance (Noe effect)

may appear.

• The probability mass function is transpose J-shaped or unimodal with non-zero

mode.

• The decomposition as a mixture of three distributions provides a partition of the

variance into three components:

V arX =
ak

ρ− 1 +
ak (k + 1)

(ρ− 1) (ρ− 2) +
a2k (ρ+ k − 1)
(ρ− 1)2 (ρ− 2) . (5)

The first of these is related to random factors, the second to the variability due to

external factors that affect the population (liability), and the third to the differences

in the internal conditions of the individuals (proneness).

One of the main drawbacks of the UGWD is that the parameters a and k are inter-

changeable. Thus, in practice, the identification of the latter two components in (5) is
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