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Abstract: Although, in reliability analysis, when the square coefficient of variation (cv2

 

) of the lognormal distribution is less 
than 1 and the shape parameter of the Weibull distribution (β) is between 1 and 3.6, the probability density functions are 
similar in shape, they should not be consider to be equivalent from each other. This is because for the lognormal distribution 
the high and low percentiles are larger than those obtained for the Weibull distribution, therefore an error of selection 
between them generates estimations of reliability indicators which differ significantly, impacting in the decision made. In this 
article, this problem is evidenced 1) statistically on how the standard test for goodness of fit Kolmogorov–Smirnov, 
probability plots and the maximum likelihood are inefficient to discriminate between these distributions under the above 
conditions and 2) through a practical example, by showing the impact that these differences have on the reliability indicators 
and on the warranty costs. 
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1. Introduction 

 
The Weibull distribution is the most often used in life testing because of its flexibility to fit to several kinds of data. 

However, references like Paramonov & Andersons (2007), Fan et al. (2012) and Prendergast et al. (2005) agree with the fact 
that this distribution does not always describe properly the data, thus, another alternative model must be considered. In most 
cases, the main option is the lognormal distribution. 

The Weibull distribution and the lognormal distribution are specially used to analyze skewed data, and in situations 
when the cv2

Discriminating between the Weibull and the lognormal distribution is important in reliability analysis. Different tests 
are used with this purpose.The most popular is the maximum likelihood test (Dey & Kundu, 2009). Another choice is the use 
of probability plots (Cain, 2002; Whitman & Meeder, 2005). Although theseplots show useful information, theyare 
inefficient becauseseveral plots from diferent distributions can fit well to the same dataset (Kim & Yum, 2008). On the other 
hand, Marshall et al. (2001) used the tests of maximum likelihood and Kolmogorov-Smirnov, concluding that these tests can 
be used to discriminate,between both distributions, only if the distributions have the same number of parameters, in other 
way, the distribution with more parameters will have advantage over the other. In the same way, Basu et al. (2009) used these 
twotest, founding that the tests differ between themin the selection of the distribution that fits better to a same dataset. A 
similar case is seen in the Weibull ++ 7 ® software, which uses maximum likelihood, probability plots and kolmogorov-
smirnov test to discriminate among the distributions  (Reliasoft, 2008). However,under the conditions where cv

<1 and 1< β<3.6 are similar in shape. Although in this case, both distributions provide an adequate fit of 
lifetimes (Dey & Kundu, 2009; Silva & Lisboa, 2007; Dodson, 2006), they should not be considered equivalent (Abernethy, 
2009), this is because, there isa significant difference between them in the low percentiles (high reliability) and a wrong 
selection can lead to overestimated conclutions(McCool, 2012). 

2

 This paper shows the difference between the percentiles calculated for the Weibull and the lognormal distributions, 
and describes the main tests utilized to discriminate between them. At the same time, in this paper it is demonstrated the 
inefficiency of the tests, and is showed the impact that a wrong selection has over the reliability indicators, the guaranty costs 
and thus, over the decision-making processes.  

<1 and 1< 
β<3.6, the software is not able to discriminate between the Weibull and the lognormal distributions, concluding that both 
distributions fit well to the same dataset.   
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