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Abstract The problem of characterizing a distribution is an important problem in applied sciences, where an investigator
is vitally interested to know if their model follows the right distribution. To this end the investigator relies on conditions under
which their model would follow specifically the chosen distribution. In this work, we present certain characterizations of the
new two-parameter Poisson-Sujatha distribution introduced by Shanker et al. (2020) with the intention of completing, in
some way, their work. These characterizations are based on the conditional expectation of certain function of the random
variable and in terms of the inverse hazard function.
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From the last equality, we have
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which, in view of (3), implies that X has pmf (2).
Proposition 2. Let X: Q — N* be a random variable. The pmf of X is (2) if and only if its reverse hazard function, 7y,
satisfies the following difference equation

(k+1+a)? (k+a)?

re(k +1) —1p(k) = PR 591—132 T E;‘i;‘))f' k € N, )
with the initial condition r(0) = 1.
Proof. Clearly, if X has pmf (2), then (7) holds. Now, if (7) holds, then
k k ) )
=0 =0 (O + DL gy O+ DY Eis (g e
or
e+ 1) = 7p(0) = —— 1 H D 1

(0+ 1yt gy B

u=0 (g + v
or, in view of the initial condition r(0) = 1, we have
k+1+ a)?
re(k + 1) = ( “qura)z, k € N,
k+1yk+1 A2 T )
0+ D)1yt CESE

which is the reverse hazard function corresponding to the pmf (2).

[2] Shanker, R. (2017). The discrete Poisson-Akash distribution.
International J. of Probability and Statistics, 6(1), 1-10.

[3] Shanker, R., Shukla, K.K. and Leonida, T.A. (2020). A new
two-parameter Poisson-Sujatha distribution. International J.
REFERENCES of Probability and Statistics, 9(2), 21-32.

[1] Shanker, R. (2016). The discrete Poisson-Sujatha distribution.
International J. of Probability and Statistics, 5(1), 1-9.

Copyright © 2020 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/


http://creativecommons.org/licenses/by/4.0/

