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Table 1: Classification of the GHD family (α and β are interchangeable)

Parameters Conditions Range Type

α, β > 0 γ > α+ β if λ = 1 [0,∞) I

0 < λ ≤ 1
α, β ∈ C,
α = β̄

γ > α+ β if λ = 1 [0,∞) II

γ > 0
α, β < 0,
α, β /∈ Z−

[α] = [β] [0,∞) III

0 < λ
α, β < 0,
α ∈ Z−

|β| > |α| − 1 [0, |α|) IV

λ < 0 α ∈ Z−, β > 0 [0, |α|) V

0 < λ ≤ 1
α < 0, α /∈ Z−,

β > 0
[α] = [γ],

γ > α+ β if λ = 1
[0,∞) VI

γ < 0 0 < λ α ∈ Z−, β > 0 |γ| > |α| − 1 [0, |α|) VII

λ < 0
α, β < 0,
α ∈ Z−

|γ| , |β| > |α| − 1 [0, |α|) VIII

A general summation result for computing the f0 value is unknown.
When λ = 1, the Gauss Summation Theorem establishes that

f0 =
Γ (γ − α) Γ (γ − β)

Γ (γ) Γ (γ − α− β)
. (1.3)

Table 1 includes the conditions of the parameters that allow the series
(1.1) to converge and that guarantee the positivity of all its terms. Type II
has been studied by Rodŕıguez-Avi et al. (2003a, 2004); likewise, the case
λ = 1 has been analyzed by Rodŕıguez-Avi et al. (2003b), Sibuya (1979)
and Sibuya and Shimizu (1981), among others.

Many well-known distributions (Poisson, Negative Binomial, Binomial,
Beta-Binomial, Hypergeometric, Waring, etc.) belong to the GHD family
or they are limit cases of that distributions, as it is shown in Table 2.

2 Properties

Moreover, fr is the solution of the extended Pearson system

G (r) fr+1 − L (r) fr = 0, r = 0, 1, 2, ..., (2.1)




