A PROPERTY OF THE EXPONENTIAL DISTRIBUTION

Ján Mačutek

Department of Probability and Statistics, Faculy of Mathematics, Physics and Informatics Comenius University Mlynská dolina, 842 48 Bratislava, Slovak Republic

macutek@fmph.uniba.sk

The partial summation

Px = c 1 ∑ j=x^P

�_{j , x=0,1,2, . . . (1)}

(c being a proper constant) was introduced in [1] and generalized in [2]. In [4] there are many pairs of the parent and descendant distributions (i.e. the distributions { P �_{j g}1_{j=0 and fPjg}1_{j=0, respectively)}

belonging to the generalized hypergeometric family (see [3]). According to [5] the necessary and sufficient condition for the parent and descendant distributions to be identical under the summation (1) is to be the geometric distribution.

The analogy of (1) for continuous distributions, namely the transformation of the probability density functions

f(x)=k

1_∫ x f�_{(t)dt (2)}

(k being a proper constant, f�(x) and f(x) the probability density functions of the parent and descendant distributions, respectively) is presented. The exponential distribution remains unaltered under the transformation (2).

References

[1] Johnson, N.L., Kotz, S., Kemp, A.W.: Univariate Discrete Distributions, Wiley, New York, 1992. [2] Mačutek, J.: A special class of partial-sums discrete probability distributions, Journal of Electrical Enginering 52 no. 10/s (2001), 22-23.

[3] Wimmer, G., Altmann, G.: Thesaurus of univariate discrete probability distributions, Stamm, Essen, 1999. [4] Wimmer, G., Altmann, G.: On the generalization of the STER distribution applied to the generalized hypergeometric parents, Acta Univ. Palack. Olomuc. Fac. Rerum Natur. Math. 39 (2000), 215-247.

[5] Wimmer, G., Kalas, J.: A characterization of the geometric distribution, Tatra Mt. Math. Publ. 17 (1999), 325-329.