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BOUNDS FOR INDICES OF COINCIDENCE AND ENTROPIES
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Abstract. In this paper we consider a parameterized family of discrete probability distributions
and investigate the Rényi,Tsallis, and Shannon entropies associated with them. Lower and upper
bounds for these entropies are obtained, improving some results from the literature. The proofs
are based on several methods from classical analysis, theory of dual cones, and the stochastic
majorization theory. The Rényi and Tsallis entropies are naturally expressed in terms of the
index of coincidence. Consequently we study in detail the index of coincidence associated to
the corresponding discrete probability distributions. The obtained results lead immediately to
properties of the entropies.
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[7] C. ELSNER, M. PRÉVOST, Expansion of Euler’s constant in terms of Zeta numbers, J. Math. Anal.
Appl. 398 (2013), 508–526.

[8] I. GAVREA, M. IVAN, On a conjecture concerning the sum of the squared Bernstein polynomials,
Appl. Math. Comput. 241 (2014), 70–74.

[9] H. W. GOULD, Combinatorical Identities – A standardized set of tables listing 500 binomial coefficient
summations, Morgantown, 1972.

[10] S. KARLIN, W. J. STUDDEN, Tchebycheff Systems: With Applications in Analysis and Statistics,
Interscience, New York, 1966.

[11] C. KNESSEL, Integral Representations and Asymptotic Expansions for Shannon and Renyi Entropies,
Appl. Math. Lett. 11, 2 (1998), 69–74.

[12] J. OHLIN, On a class of measures of dispersion with application to optimal reinsurance, Astin Bull.
5, 2 (1969), 249–266.

[13] A. W. MARSHALL, I. OLKIN, C. A. BARRY, Inequalities: Theory of Majorization and Its Applica-
tions, Springer, New York, 2011.

[14] J. MROWIEC, T. RAJBA, S. WASOWICZ, A solution to the problem of Raşa connected with Bernstein
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