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Abstract
In this paper, we introduce a new smooth estimator for continuous distribution func-
tions on the positive real half-line using Szasz–Mirakyan operators, similar to Bern-
stein’s approximation theorem. We show that the proposed estimator outperforms 
the empirical distribution function in terms of asymptotic (integrated) mean-squared 
error and generally compares favorably with other competitors in theoretical com-
parisons. Also, we conduct the simulations to demonstrate the finite sample perfor-
mance of the proposed estimator.
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1 Introduction

This paper considers the nonparametric smooth estimation of continuous distribu-
tion functions on the positive real half line. Arguably, such distributions are the most 
important univariate probability models, occurring in diverse fields such as life sci-
ences, engineering, actuarial sciences or finance, under various names such as life, 
lifetime, loss or survival distributions. The well-known compendium of (Johnson 
et  al. 1994) treats in its first volume solely distributions on the positive half line 
with the exception of the normal and the Cauchy distribution. In the two volumes 
(Johnson et al. 1994, 1995) as well as in the compendiums about life and loss distri-
butions of (Marshall and Olkin 2007) and (Hogg and Klugman 1984), respectively, 
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