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Consider a continuous distribution on [0, oo) with cdf F,
survival function F = 1 — F and cumulative hazard func-
tion H = —LnF. For F NBUE it is shown that the corre-
lation coefficient between X ~ F and H(X) is bounded
below by σ/μ, the coefficient of variation of F, while
for F NWUE the correlation coefficient is bounded be-
low by μ/σ. Several applications of this inequality and
its generalizations are discussed, including Monte Carlo
simulation of the renewal function, exponential approxi-
mation of DMRL distributions, moment inequalities for
record values, and a variance inequality for random event
epochs in a homogeneous Poisson process.

1. Introduction and Summary. Consider a continuous distribution on
[0,oo), with cdf Fj survival function F = 1 - F and cumulative hazard function
H = —LnF. If X ~ F then Π(X) is exponentially distributed with mean 1. The
random variable H(X) measures lifetime by total hazard overcome until death,
while X measures lifetime in ordinary time units. Since H is an increasing func-
tion we know that H(X) and X are positively correlated. The question of how
positively correlated arose naturally in Brown, Solomon, and Stephens (1981) and
Brown (1987) in different contexts. In the former paper the asymptotic relative
savings in risk between two Monte Carlo estimators of the renewal function was
given by the square of the correlation coefficient between X and Π(X). In Brown
(1987), a quantity closely related to the correlation coefficient was needed to bound
the distance between a DMRL (decreasing mean residual life) distribution and its
stationary renewal distribution.

In this paper we show that for X NBUE (new better than used in expectation):

(1) p ( , ( ) )

while for X NWUE (new worse than used in expectation):
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