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Introduction

Shannon entropy is a widely used measure to evaluate the uncertainty asso-
ciated with a random variable. So far, its various generalizations have been
discussed in the literature, including dynamic cumulative residual and failure
entropy. Recently, Lad et al.(2015) have proposed extropy as an alternative
measure of uncertainty. Several researchers have worked on its different ver-
sions and their properties, see for example the work of Qiu (2017), Qiu et
al. (2018a) and Kamari and Buono (2021). In the present paper, we focus
on quantile-based dynamic cumulative residual (QDCR) and quantile-based
dynamic cumulative failure (QDCF) extropies to show their applications in
the characterization of some continuous distributions.

Material and Methods
Let X be a continuous random variable with quantile function (QF) Q(p) =
F~'(p) and quantile density function ¢(p) = m, where F(-) and f(-)

are the cumulative distribution function and probability density function,
respectively. So the QCDR and QDCF extropies are given by

V=P

HXsQw) = — [ \{““}Y«u)du, 0)
JOXQp) = —) [j{“}qu)du, ")

respectively. Eqgs. (1) and (2) are defined based on the order statistics
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Xy < ... < X and it is established that the following equality

JC(XE;«)? Q(p)) = cJ(tX(k—r—H); QO —p)), (V)

can characterize symmetric distributions if and only if exits r =\, ..., k such
that (3) holds for any § < p <. Moreover, it is presented a characterization
of generalized Pareto (GP) distribution in terms of (1). The exponential
distribution as one of the most applicable distributions in many statistical
fields is a special case of GP distribution. Consequently, it is proved that a
random variable X with QF Q(p), is distributed as exponential with mean
o if and only if

J(X5Q(p) = - (¥)
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Results and Discussion

One of the most important applications of characterizations is in the devel-
opment of goodness-of-fit tests. Hence, we focus on estimating (1) and (2)
non-parametrically. Utilizing simulation results, it is concluded that the es-
timator based on kernel function is better than other proposed estimators.
Then based on (3), a criterion for testing symmetry is proposed and its cor-
rectness is verified. Moreover, a criterion for exponentiality based on (4) is
suggested.

Conclusion

In this paper, some continuous distributions have been characterized based
on QDCR and QDCF extropies. Two criteria for testing symmetric and ex-
ponentiality have been proposed. For future research, they can be considered
as test statistics for testing symmetric and exponentiality and can be com-
pared with other existing tests.
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Exponential distribution, Characterization.
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