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Abstract: Consider two-parameter statistical models for positive continuous observations. Sup-
pose that these models are closed under change of scale and under reciprocals, properties that are
very appropriate when the observations are ratios of positive magnitudes. Additionally, suppose
that the maximum likelihood estimator of the population mean is the sample mean (Gauss’s prin-
ciple). Surprisingly, only one statistical model satisfies these three properties and this is a special
case of the generalized inverse gaussian family of distributions known as Harmonic Law.
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Abstract: In this paper we characterize all the r-parameter families of count distributions (sa-
tisfying mild conditions) that are closed under addition and under binomial subsampling. Sur-
prisingly, few families satisfy both properties and the resulting models consist of the rth-order
univariate Hermite distributions. Among these, we find the Poisson (r = 1) and the ordinary
Hermite distributions (r = 2).
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Abstract: In this article we characterize all two-parameter count distributions (satisfying very
general conditions) that are partially closed under addition. We also find those for which the
maximum likelihood estimator of the population mean is the sample mean. Mixed Poisson models
satisfying these properties are completely determined. Among these models are the negative bino-
mial, Poisson-inverse Gaussian, and other known distributions. New count distributions can also
be constructed using these characterizations. Three examples of application are given.


