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Abstract
We extend the Jensen–Shannon divergence to a broader class of di-

vergence measures, referred to as the Jensen φ–divergence and denoted
by JDφ. An important parametric subfamily of JDφ is the Jensen–
Cressie–Read power divergence JDλ, where the parameter λ provides
a flexible scaling mechanism. The proposed divergences quantify pre-
dictability of reliability systems, with smaller divergence values indi-
cating higher predictability.

In general, the divergence of a system depends both on the lifetime
distribution of its homogeneous components and on the system struc-
ture, characterized by its system signature (see, e.g., [2]). To illustrate
the practical applicability of the Jensen φ–divergence, we examine JDλ

for systems with three components and compare the results with those
obtained from the Jensen–Shannon divergence introduced by Asadi et
al. [1] and preferable system criterion proposed by Toomaj et al. [3].

Keywords

Reliability systems, Lifetime distribution, Signature, Divergence, Predictabil-
ity measure.

Acknowledgements
The author has been partially supported by PUT under Grant 0211/SBAD/0126.

References

[1] Asadi M., Ebrahimi N., Soofi E.S., Zohrevand Y., Jensen-Shannon in-
formation of the coherent system lifetime, Reliability Engineering and
System Safety, 156 (2016), 244–255.

[2] Rychlik T., Szymkowiak M., Signature conditions for distributional prop-
erties of system lifetimes if component lifetimes are iid exponential, IEEE
Transactions on Reliability, 71 (2022), 590–602.

[3] Toomaj A., Chahkandi M., Balakrishnan N., On the information proper-
ties of working used systems using dynamic signature, Applied Stochastic
Models in Business and Industry, 37 (2021), 318–341.


