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Abstract
A demerit control chart is a useful tool for 
monitoring different types of defects in a single 
chart while taking into account different levels of 
severity. 
Control limits were improved upon by approaches 
to finding the exact distribution of the demerit 
statistic and establishing probability-based limits.
Now, again with exact distributions, we consider 
Type II errors as well when establishing control 
limits for different shifts, means and weights.
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Introduction
Complex products may present more than 
one type of defect, and these defects are 
classified according to their seriousness and 
effect on product quality and performance.

There are several classifications of defects 
in the literature, the following classification 
was defined:
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Case A (Very Serious):
The unit is either completely unfit for 
service or will cause personal injury or 
property damage.

Case B (Serious):
The unit will possibly suffer a Class  A  
operating failure or will certainly have 
reduced life or increased maintenance 
cost.
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Case C (Moderately Serious):
The unit will possibly fail in service or have 
a major defect in finish or quality of work.

Case D (Minor):
The unit will not fail in service but has minor 
defects in finish or quality of work.
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The weights should be determined by each 
organization according to the effect of each 
type of defect on the product’s performance 
and quality.
Seriousness depends fundamentally upon 
the evaluation of the loss or expense that 
would be incurred by using the defective unit.
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Methods
Observations were based on exact 
probabilities associated with linear 
combinations of Poisson random variables.

Means and weights used in the present work 
are those used by Jones et al. and Ho et al.
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Considering these shifts, the demerit statistic 
for Poisson random, variables can be 
represented as follows where D=Demerit:

As D gets larger, the possible combinations 
associated with it become relatively many.
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Results According to Control Limits
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Results According to Means and Weights
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Conclusion
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