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Abstract:  This paper studies the estimation of the Process Capability Index (PCI) of a quality characteristic that has a 
Folded Normal distribution. In industry, quality characteristics such as alignment, position and straightness that are normally 
distributed with zero-mean are often inspected. When the algebraic sign of these variables is disregarded, the resulting 
distribution is a FN distribution. Some authors have presented different methods of estimating the PCI by estimating the 
parameters of a normal distribution based on the estimator of the FN. When a FN distribution is presented in practice, it is 
difficult to find a transformation to normalize the data. This is the reason to search for an easier approach to estimate the PCI 
for a FN than the former ones. In this article, a simulation study is presented where samples from known normal distributions 
are drawn and both CPI are estimated to study the relationship between them. Also, the PCI based on the gamma distribution 
were estimated and the relationship among them was found. Several values of variance of a zero-mean normal distribution 
were studied. 
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1. Introduction 
 
Process Capability analysis has become very important to evaluate the ability of a manufacturing process to meet the 

required specification of the products. Most of the process analysis theory is based on normality. The most commonly PCI 
used in industry is the Cpk, (Kane, 1986). Sullivan (1984) was the first in discussing the PCIs. Kane (1986) discussed about 
the sampling characteristics and suggest some modification to the indices. Kotz and Johnson (1993) provided a complete 
study of the PCIs, their application and interpretation. Also, Palmer and Tsui (1999) gave an exhaustive review and 
interpretation of the capability indices, the behavior of the indices under process shifting conditions and the characteristic of 
various indices. 

The normality of the quality characteristic inspected assumption can be wide met. Also, there are some 
measurements that have a zero mean and a normal distribution. When the algebraic sign is ignored in this type of 
measurements, the distribution becomes asymmetrical resulting the so call Folded Normal Distribution, (Leone et al., 1961). 
When normal-based methods are applied to this data to estimate the PCIs, serious error can occur. Nahar and Zimmer, (2001) 
proposed two methods to estimate the PCI for non-normal variables that are sensitive to skewness with zero target as 
circularity, cylindricity, straightness and flatness. And Closer work is published by Lin (2004) prosed an iterative procedure 
to estimate the true process mean and standard deviation of the underlying normal distribution.  

The purpose of this paper is to propose a more direct method by finding a correction factor such as bias or dispersion 
that can be use to find a better estimate of the Cpk, when it is calculated with sample data from a FN distribution. A 
simulation study is conducted by generating samples from a zero mean normal distribution of various sizes and variance 
dimensions, and then converted to FN data. The Cpk was estimated for the normal and FN data set in addition the Gamma 
distribution was fitted to FN data and the Cpk estimated based in the 99.73 percentile. Two variants for estimating the Cpk of 
a FN distribution were found. 
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