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Lower and upper bounds on the variances of spacings
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Abstract For classic i.i.d. samples with an arbitrary nondegenerate and finite variance
distribution, Papadatos (1995, Annals of the Institute of Statistical Mathematics, 47,
185–193) presented sharp lower and upper bounds on the variances of order statistics,
expressed in population variance units. We provide here analogous results for spacings.
Also, we describe the parent distributions which attain the bounds.
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1 Introduction
We assume that a random variable X has a positive and finite variance. Let X 1 , . . . , X n
denote n i.i.d. copies of X , and X 1:n ≤ · · · X n:n stand for the respective order statistics.
Their spacings are defined by Si:n = X i+1:n − X i:n , i = 1, . . . , n − 1. Under the
above assumptions, we derive sharp lower and upper bounds for the variance ratios
Var Si:n /Var X for all 1 ≤ i < n < ∞. Also, we describe the families of two-point
distributions which attain the bounds, possibly in the limit.
Spacings play important roles in various problems of statistical inference and other
branches of applied probability. Comprehensive discussions of their properties and
applications, especially in constructing goodness-of-fit tests, are presented, e.g., in
Pyke (1965, 1972) and David and Nagaraja (2003). Various evaluations of the expectations of linear combinations of order statistics, and spacings in particular, were
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