
 

 Bootstrap Approach for Constructing Interval Estimation of 
Capability Index under Non-Normal Distributions 

 
Hui-Chuan Chena, Yan-Hung Leea and Chien-Wei Wub  

aDepartment of Industrial Management, National Taiwan University of Science and 
Technology, Taipei, Taiwan 

bDepartment of Industrial Engineering and Engineering Management,  
National Tsing Hua University, Hsinchu, Taiwan 

 
Abstract 

 
Process capability indices have been considered as one of practical tools in the field of statistical quality control for 
measuring process performance and determining whether the process is capable or not. Most research in process 
capability analysis literature has focused on cases in which the quality characteristic follows the normal distribution. 
However, an erroneous interpretation of the process’s capability may be occurred when the distribution of the 
process characteristics is non-normal. A new index, Cs, has been developed by considering a skewness correction 
factor for dealing with the circumstances under non-normality. In this article, a well-known non-parametric 
approach, Bootstrap resampling, is introduced and three types of Bootstrap interval estimation methods, including 
the standard bootstrap (SB), the percentile bootstrap (PB) and the biased corrected percentile bootstrap (BCPB) are 
applied. The major advantage of Bootstrap approach is that, the Bootstrap confidence intervals may be obtained 
without any assumption of particular distribution. A serious of simulations under various parameters is undertaken 
to examine and compare the performance of these methods for obtaining confidence intervals.  
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