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Introduction

When the production process is under statistical control, process capability indices
are used to measure process capability. In the past, manufacturers used histograms,
frequency charts, and quality control charts to compare process data with technical
specifications.
Today, the concept of efficiency ratio is called process capability index and was first
proposed by Juran et al. (1974). He introduced the first and foremost process capability
index, Cp,. Then Kane (1986) introduced the C,, capability index to address the
limitations of C,. The C,,, capability index is then formally stated by Chan et al.
(1988), which complements the C, capability index. The C,, capability index is a
combination of the C,,, and Cy,,, capability indices introduced by Pearn and Lin (2002).
Most evaluations of process capability indices focus only on their points estimation, so
it is possible to make unreliable comments about process capability.
In other words, the use of these process capability indicators is an important part of
statistical process control applications to achieve continuous quality improvements.
These indicators are used to provide a small measure of manufacturing performance in
industry or to measure the performance of a product. Many statisticians and quality

engineers emphasize research on process capability indicators to suggest more
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effective methods for measuring process capability. The capability index is a measure
based on process parameters and specification limit.
So far, confidence intervals for the difference between process capability indices for
the two processes have been obtained using pivotal quantity method and also using the
bootstrap resampling simulation method.
In situations such as selecting a supplier and assessing process improvement, it is of
interest to compare capability indices for two different processes.
Material and Methods

In this paper, first, a generalized confidence interval for the ., capability indices
ratio of two different processes is presented and then this comparison is performed by
performing an appropriate hypothesis test and providing an example.
To compare the C,,, index in the two processes, the confidence interval structures are
not accurate and the confidence intervals are obtained only according to approximate
methods. Due to the importance of using the Cp,, index, then the generalized

r Cpmkl

confidence interval fo is presented and using the confidence interval obtained

pmk2
for the ratio variable, the relevant hypothesis test is tested.
The generalized confidence interval idea was first proposed by Weerahandi (1995).
When there is no standard pivotal quantity or it is difficult to obtain it, the use of the
generalized confidence interval method will be more valuable. In other words, the
definition of a confidence interval is generalized when we are faced with problems such
as constructing exact confidence regions for the difference between the mean of two
normal distributions without assuming equality of variance.
In addition, using simulating, the generalized confidence interval was compared with
the bootstrap confidence interval. Bootstrap sampling was introduced in 1979 by Efron.
In this paper, the standard bootstrap confidence interval and percentile bootstrap for
the % ratio is also calculated.
Results

The simulation results were performed using 5000 replications for the generalized
confidence interval and 1000 times for the bootstrap confidence interval, and the
coverage probability (CR) and mean distance length (AL) were also calculated. The
SB-CI, PB-CI, G-CI are the standard bootstrap confidence interval, the percentile

bootstrap confidence interval, and the generalized confidence interval, respectively. In

this simulation, two different samples of the same size and the normal distribution were




performed for three different samples of size (20, 40 and 60). The simulation results
showed that the generalized confidence interval works better than the bootstrap
confidence interval. Therefore, the confidence interval presented in this paper can be
generalized to compare the capability indices of several processes or pairwise
comparisons. In addition, the data in the used example in this paper, taken from Chen
and Tong (2003), are from two suppliers who prepare aluminum foil for an electronics
company in Taiwan. Aluminum foil as a key component determines the quality of
batteries and voltage is one of the most important quality characteristics of aluminum
foil. The generalized confidence interval of (1-a)*100% for the Cp,p, ratio of the two
processes when o, = 0.05 was obtained as (1.741, 3.387), which indicates that process
1 is more efficient than process 2.
Conclusion

Generalized pivotal quantity and generalized confidence intervals are very useful
tools for inferring industrial statistics problems. Process capability indices are
important quantities that are used to determine the process efficiency of manufactured
products. According to the results obtained for the Cp,,, ratio in the two communities,
it can be seen that the generalized confidence interval can be well used to compare the

performance of the two processes.
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526.3 520.9 521.7 523.1 522.6 523.8 522.0 519.5 517.4 521.3
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