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ABSTRACT

Statistical quality control emerged when statistical techniques were applied for quality inspection
processes, aiming to improve the quality standards in productions. Initially adopted in military segment
for the production and inspection of equipment, statistical quality control gained wide recognition
across industries during the Industrial Revolution. Acceptance sampling plans and control charts
contributed to the extensive validation of statistical quality control over the industrial world. The
contro! charts are employed to oversee the production procedure and to identify the causes of
variations. Acceptance sampling plans facilitate the decisions whether to approve or discard the
assembled products using sampling inspection. Among the acceptance sampling plans, the skip-lot
sampling plans by attribute are widely applied when the production process is in a steady state and the
quality of the products is uniform. The skip-lot inspection operates in two phases: normal inspection
and skipping inspection. The lots submitted for the inspection during these phases are evaluated using
basic sampling plans which are used as the reference plans. The adoption of skip-lot sampling plans
helps to avoid redundant inspection once the product displays stable high quality. However, the use of
skip-lot sampling plans with the same sampling plan as reference plan for all phases results in the plan
being ineffective in exercising the required decision flexibility and the plan may be designed to provide
specific protection to either the producer or consumer, In this study, the skip-lot sampling plans are
implemented with a multi-reference concept, where multiple sampling plans are used as reference
plans in different phases of the inspection. This doctoral thesis focuses on the implementation ofthe
single sampling plan and double sampling plan as the reference plans of normal and skipping
inspections and entitled as Multi-reference Skip-lot Sampling Plans. The risks faced by producer and
consumers are mitigated when the skip-lot sampling plans are implemented with multiple reference
plans. The performance measures of the plans are formulated and compared with existing skip-lot
_ sampling plans using graphical and tabulated methods. The comparative analysis demonstrates that the
proposed multi-reference skip-lot sampling plans achieve a balance between the interest of producer
and consumer simultaneously, where the existing plans fail to deliver. The optimized designing of the
multi-reference skip-lot sampling plans using the unity value approach is also studied and the unity
value tables for the plans are also created. The proposed methodology adopts the optimized
characteristics of existing plans that use the same reference plans across different phases of inspection.
Furthermore, the proposed plans offer economic advantages over the existing plans.
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