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On the minimum of a random number of independent
random variables having power function distribution
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SUMMARY

The distribution of the minimum of a random number of random variables having power
function distribution defined on the unit interval is established in three cases, in which the
resulting models are unit distributions obtained from well-known probability models. To be
more precise, let Z1, Zs, ... be a sequence of independent random variables following a com-
mon power function distribution defined on the unit interval. The following characterization
results are provided.

(i) Let N be a random variable having geometric distribution which is independent of
Z1,Zs, ... The random variable Ty = min{Zy, ..., Zy} has unit exponential-geometric
distribution (cf. [1, 5]).

(ii) Let M be a random variable having shifted Poisson distribution which is independent
of Zy,Zs, ... The random variable Thy = min{Zy, ..., Zp} has unit shifted Gompertz
distribution (cf. [2, 3]).

(iii) Let W be a random variable having zero-truncated Poisson distribution which is in-
dependent of Zi, Zs, ... The random variable Ty = min{Z, ..., Zy } has right trun-
cated Weibull distribution on the unit interval (cf. [4]). Moreover, this result can be
extended to an arbitrary interval (0,c) if Z3, Zs, ... are defined on (0, ¢), ¢ > 0.

Keywords: Minimum of random variables, power function distribution, geometric dis-
tribution, Poisson distribution, exponential-geometric distribution, Gompertz distribution,
Weibull distribution.

AMS Classification: 60E05, 62F10.

References

[1] K. Adamidis, S. Loukas. A lifetime distribution with decreasing failure rate. Statist.
Probab. Lett. 39(1), 35-42, 1998.

[2] F. Jiménez, P. Jodrd. A note on the moments and computer generation of the shifted
Gompertz distribution. Commun. Stat. - Theory and Methods 38(1), 75-89, 20009.

[3] P. Jodrd. A bounded distribution derived from the shifted Gompertz law. J. King Saud
Univ. Sci. 32(1), 523-536, 2020.

[4] P. Jodré. A note on the right truncated Weibull distribution and the minimum of power
function distributions. REVSTAT-Stat. J. To appear.

[5] P. Jodrd, M.D. Jiménez-Gamero. A quantile regression model for bounded responses
based on the exponential-geometric distribution. REVSTAT-Stat. J. 18(4) 415-436,
2020.

IDepartamento de Métodos Estadisticos
EINA, Universidad de Zaragoza, Zaragoza, Spain
email: pjodra@unizar.es



