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Abstract: Success run testing is commonly used for Weibull distribution in reliability demonstration test planning. However,
this method is not efficient, because it is based on the binomial distribution, and since it is based on a constant hazard rate, it
does not take into account the effect that the time has on the estimated reliability. This constant rate differs with that of the
Weibull Distribution, which has a decreasing hazard rate when the value of 𝛽is less than 1, and an increasing hazard rate
when 𝛽 is bigger than 1. As a consequence of this, the reliability demonstrated, by using the binomial method, is
overestimated (when 𝛽 < 1), or underestimated (when 𝛽 > 1), thus incurring warranty costs or unnecessary costs in design
changes. This paper focuses on statistically analyzing this limitation. An application to show this issue is given.
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1. Introduction
A Weibull demonstration test plan is performed without failures with the objective of demonstrating if the analyzed
product will fulfill its designed reliability [𝑅(𝑡)]. In order to demonstrate this, and because there is no information (none
failures are allowed) to perform the analysis, in practice, the well known parametrical binomial approach, (Bertsche &
Lechner, 2008) based in the binomial distribution, is used to determine the sample size n to be tested (Kleyner, 2012).
However, because the Weibull distribution is a power function (Rinne, 2009), and because its hazard rate is a depending
function of the time (Bagdonaviĉius, 2002), the application of the binomial approach, by considering a constant failure rate
(p), (see section 5) is not efficient to demonstrate if a product will fulfill its designed 𝑅(𝑡). On the other hand, although the
Weibull hazard function given by
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Is a monotonous function and presents a constant failure rate when its shape parameter 𝛽 is equal to one (𝛽 = 1); η
is the scale parameter, it is defined for non-constant rate too. For example for 𝛽 < 1, the hazard rate is a decreasing function
and for 𝛽 > 1, it is an increasing function (Charles, 2010). Thus, modeling the three behaviors with a constant rate (𝑝) as the
binomial approach does inefficiently for the Weibull behavior. In particular, it is important to note that in practice, after the
launch stage, the shape parameter 𝛽 is generally 𝛽 > 1. In the paper, this issue is addressed statistically by noticing that the
Weibull distribution is based on a nonhomogeneous Poisson process (Rinne, 2009), and that the binomial distribution is only
based on a homogeneous Poisson process, implying that the binomial approach should not be used to estimate n directly. And
by using numerical data, in section five, it is showed that the application of the binomial approach overestimates 𝑅(𝑡)when
𝛽 > 1 and always underestimates 𝑅(𝑡) when 𝛽 < 1. Finally, since the efficiency of the Weibull demonstration test plan
depends on the accuracy on which 𝛽 is determined (Nicholls et al., 2009), we say that its selection should be done by
ensuring that the used data set (or historical data) contains, between its interval, the possible variance that the analyzed
manufacturing process could present. The paper structure is as follows, section two presents generalities of the Poisson
processes, while section three gives the relation between the homogeneous Poisson process and the binomial approach.
Section four, shows the relation between the nonhomogeneous Poisson process and the Weibull distribution. Section five
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