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Statistical modelling of empirical data, requires the availability of rich and
flexible families of parametric distributions. It is, therefore, not surprising that
the search for flexible families of distributions has attracted and keeps
motivating a huge number of researchers even today (see e.g. Azzalini (1985),
Marshall and Olkin (1997), Azzalini & Capitanio (2014), Jones (2009, 2015).

In this work, we present a wide family of continuous univariate
distributions that embraces a vast number of classical and non-classical
distributions. Key mathematical properties of the new family including aging,
unimodality, probability bounds and tail behavior are discussed and effective
methods for estimating the parameters of the distributions are elucidated.

In addition, we present some simple techniques for generating new
members of the family by combining two or more of its members. Finally, we
discuss how the new framework can be exploited for the generation of new
distributions that possess specific desirable properties (e.g. exhibit heavy tails,
monotone failure rates etc).
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