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A brief introduction to the geometry of mixed distributions
for the study of fractional data
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In this work we propose to introduce the differential geometry arising in the study of mixed
distributions used in the modeling of fractional data. Many authors focus on rates or proportions
which are measured on the interval (0, 1). However, there are many situations in which we should
include at least one of the extreme points of (0, 1).

For statistical modeling of continuously distributed data in the interval (0, 1) which include
observations at one or both extremes (called fractional data), we consider that the distribution of
the data is a mix between a continuous distribution defined on the interval (0, 1) and the Bernoulli
distribution . In this situation, the model is part of the class of inflated models defined and explored
for instance, in [1, 2].

The beta distribution is useful to model data that are measured continuously on the open
interval (0, 1); see [3] and [4]. Following [2], we consider a mixed continuous-discrete distributions
to model data that are observed on [0, 1), (0, 1] or [0, 1]. The distributions are called inflated beta
distributions.

We show that the class of inflated beta distribution is a manifold with coordinate system given
by a simple function of its parameter.

We use divergence functions, differential geometry and its relationship with information theory
to find properties of the inflated beta distribution that allow us to make inferences about fractional
data.
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