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Introduction

In most quality control tests, it is not possible to inspect all submitted prod-
ucts. Therefore, acceptance sampling is used to decide whether the lot should
be accepted or rejected. Attribute sampling plans are utilized to categorize
products into either conforming or non-conforming categories. Single sam-
pling plans by attributes are the simplest sampling plans in industrial quality.
In order to reduce the sampling effort, a repetitive acceptance sampling plan
for lot inspection by attributes is introduced in this paper when the lifetime
of products follows a Tsallis g-exponential distribution.

Material and Methods

The methodology of the repetitive acceptance sampling plan is described
with its mathematical formulation, which uses the two-point method to con-
sider both the consumer’s and the producer’s risk simultaneously. Integer
nonlinear programming is used to determine the optimal parameters of the
proposed plan along with the average sample number, and a step-by-step
iterative method is summarized. The test plans are then constructed by lim-
iting a weighted average of the producer and consumer risks.

Results and Discussion

We observe that the sample sizes and average sample numbers of the optimal
plans are reduced when the termination time and quality level increase. A
comparison between the proposed plan using the two-point method and the
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single sampling plan shows that the proposed plan performs better than the
single sampling plan in terms of average sample number. It is observed that
the optimal plan using the weighted average of risks tends to decrease as the
maximum tolerable risk increases. Moreover, the average sample number
decreases when the quality level increases. The results of optimal two-point
plans and the optimal plan using the weighted average of risks show that
the optimal plan using a weighted average of risks outperforms the tradi-
tional optimal two-point plans in terms of average sample number, where
the producer and consumer risks are at most a specified risk tolerated by the
analyst.

Conclusion

In this paper, we dealt with the repetitive sampling plans when the lifetime
of items follows the Tsallis g-exponential distribution. A two-point approach
is used to determine the plan parameters of the proposed plan based on
integer nonlinear programming. We recommend using the proposed plan be-
cause a minimum average sample number is required compared to the single
sampling plan for lot sentencing. Moreover, our proposed plan by limit-
ing a weighted average of the producer and consumer risks is superior to
the existing two-point method. One constraint of the proposed framework
is its applicability solely under the condition that real-world circumstances
align with the specified scenario of the Tsallis g-exponential distribution.
For prospective advancements, researchers might employ the methodology
of the proposed framework to formulate repetitive sampling for alternative
non-normal distributions.

Keywords: Operating characteristic function, Tsallis g-exponential distribu-
tion, Repetitive acceptance sampling inspection plan, Consumer’s and pro-
ducer’s risks.
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