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Abstract—To assist producers in better analyzing and making decisions regarding part inspection during the production
process, this paper integrates statistical methods such as Pascal distribution, one-sided hypothesis testing, binomial
distribution, Gaussian distribution, and Fisher’s test. Decision tree models and dynamic programming algorithms are
developed, and Python software is utilized for analysis and solution. This effectively optimizes inspection decisions,
enhances production efficiency, and reduces inspection costs while ensuring product quality. Experimental data show
that compared to traditional inspection methods, the proposed optimization strategy significantly improves decision
accuracy and economic benefits, making it suitable for datasets of different scales and various industrial production
environments. By optimizing the inspection process, enterprises can improve quality management while controlling costs.
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