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Abstract
We propose novel goodness-of-fit tests for the Weibull distribution with unknown 
parameters. These tests are based on an alternative characterizing representation 
of the Laplace transform related to the density approach in the context of Stein’s 
method. Asymptotic theory of the tests is derived, including the limit null distri-
bution, the behaviour under contiguous alternatives, the validity of the parametric 
bootstrap procedure, and consistency of the tests against a large class of alterna-
tives. A Monte Carlo simulation study shows the competitiveness of the new proce-
dure. Finally, the procedure is applied to real data examples taken from the materials 
science.
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1 Introduction

The Weibull distribution was introduced by Waloddi Weibull in his key paper 
(Weibull 1951). In this paper, Weibull proposes applications in the materials sci-
ence (i.e., yield strength of a Bofors steel), for geological phenomena (i.e., size dis-
tribution of fly ash) up to the analysis of fossils (i.e., length of Cyrtoideae). Since 
then, numerous publications in applied sciences have used the Weibull distribution 
in diverse fields, such as engineering, physics, chemistry, meteorology, hydrology, 
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