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SUMMARY

Weibull models have been used in solving real-world problems from many different
situations (among others, see Murthy, Xie and Jiang (2004)). Specially, Weibull
distributions and their mixtures play a great role in the reliability and life testing
experiments and survival analysis, as they exhibit a wide range of shapes for the
density and failure rate functions.

Nevertheless, generalized mixtures of Weibull distributions with common shape
parameter arise under formation of some structures of systems, and moreover, where
observations are taken from possibly heterogeneous population with the same dis-
tribution type in each sub-population, Weibull and Weibull mixture models may not
always be appropriate. So, it is natural to consider generalized mixtures of Weibulls as
underlying distributions in these situations, i.e. to use relaxed mixing weights. How-
ever, the generalized mixtures of Weibull components with the same shape parameter
have not been characterized.

In this paper, we discuss conditions for that an arbitrary finite mixture of Weibulls
with common shape parameter to be a valid probability model, and we characterize
these generalized mixtures with two or three Weibull components.
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