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Abstract: This paper focused on the question of measuring process capability index under the Beta 

distribution. First of all, analyze process capability index under Beta distribution, get the equation 

of process capability index. Then, in order to know the effects of process capability index on 

process capability, established the formula of P
C、 PU

C   and PK
C  . At last, based on bootstrap 

method and Monte Carlo method, do statistical simulation on estimated value of process capability 

index.  

Introduction 

As an important part of control chart, Process Capability Index （CP, CPK） is a main 

measurement on process control. When production process is under statistical control, Process 

Capability Index is measurement on measuring how well the capability of production process can 

satisfy product quality standard. 

Fuzzy set distance is an index on measuring how close two fuzzy sets approach. When fuzzy set 

distance goes to 1, it means these two fuzzy sets are similar. And when fuzzy set distance goes to 0, 

it means these two fuzzy sets are different. Fuzzy set distance is a quantized index of describing the 

degree of approximation between two fuzzy sets. Fuzzy set distance is usually shown as ( , )N A B .[1] 

Analysis of Process Capability Index under Beta Distribution 

Assume fuzzy set distance as the random variable which follows Beta distribution Beta( , )a b . 

According to abnormal distribution, analyzing process capability indexes. Set 0.135%  , Then get 

  and 1   correspond to 0.135% and 99.865% quantile of fuzzy set distance, respectively. Then 

Process Capability Index under Beta Distribution P
C  is:[2] 

                        (1) 

 

In Equation (1), T is tolerance, the range of production. Based on control chart of fuzzy set 

distance, Tolerance range is usually 00 UT

 ( 1UT  ), and U
T T . U

T  is the upper limit of common 

difference. Only if unilateral process capability index PU
C 

 is below the upper limit of common 

difference, it has significant practical value in the control chart of fuzzy set distance. PU
C  is shown 

below: 
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                                  (2) 

Similar to the method above, when the tolerance center and the center of quality characteristic value 

distribution are different, define skew process capability index PK
C  as below: 
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