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Construction of a Family of Symmetric Reciprocal
Distributions and Its Fundamental Properties

Tomohiro Takei

(Department of Statistical Science, The Graduate University for Advanced Studies)

Tadashi Matsunawa

(The Institute of Statistical Mathematics)

A family of probability density functions with the part consisting of the sum of a
main variable and its reciprocal is introduced as a family of symmetric reciprocal distri-
butions. Various functional forms of the probability density functions in the family are
given. Several interesting identities of the density functions which show characteristics of
the family are shown. The family of probability distributions with reciprocal structures in
exponential functions are introduced as a family of exponential reciprocal distributions.
In this family there exist the inverse Gaussian distribution, the Birnbaum—Saunders dis-
tribution and other known important ones. Further, we see that the generalized inverse
Gaussian distribution also belongs to the family. Some other symmetric reciprocal distri-
butions which seem to be unknown are also derived. In addition, bounds for evaluating
the probabilities of the reciprocal inverse Gaussian distribution are given based on the
inequalities of incomplete gamma function ratio. Concerning those bounds some tables
and figures are presented.

Key words: Symmetric reciprocal function, symmetric function in a wide sense, symmetric reciprocal
arithmetic mean, symmetric reciprocal geometric mean, symmetric reciprocal family of distributions,
generalized inverse Gaussian distribution.



