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Optimal Conditional Variables Process-Capability
Verified Sampling Plans in Consideration of Supplier’s
Production Process and Buyer’s Stipulated
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Final Conclusions

Over the past decade, five industries such as food, pharmaceuticals, medical
devices, consumer products, and automobiles have been progressively globalizing
their supply chains, whose members have become increasingly remote from their
upstream suppliers as well as downstream retailers. Especially, many entities situated
in emerging economies manage the products as they move across geographical and
national borders, thereby causing many physical and temporal threats that impose a
risk to product safety and security.

This visiting is motivated by Food Safety Modernization Act (FSMA) signed into
law by President Obama on Jan. 4, 2011 after numerous outbreaks of tainted foods that
have cost human health and contracted food-industry prosperity. Its new rules
represent a shift from the prior normal to the tightened inspection at each delivery in
the supply chain to enhance contamination-preventive controls and products-tracing
abilities. Therefore, we develops a situationally sample-size-adjusted procedure,
called a tightened-normal-tightened (TNT) sampling strategy, on the basis of
yield-index ( S, ) verification of the production process, denoted by
Sp-TNT (ng,ny,c,) , whose measurements, garnered from a key quality
characteristic with bilateral specification limits, follow a normal distribution.

For achieving the motivation, we first introduce the S, -based single sampling
plans, which serve as a basic sampling structure for each submitted process (lot) and
whose results can be extended to the TNT scheme, S-TNT (np,ny,c,), or an
unadjusted tightened (or normal) scheme, Spk-T( nT,co) (or §,-N (nN,co)). Then,
by jointly solving the two nonlinear inequalities complying respectively with
(cAQL,l - a) and (cRQL,B), we obtain the operational parameters (nT,nN,co) for
the S, -TNT inspection scheme. Moreover, the proposed Spk-TNT(nT’nNicO)
schemes for several inspection standards, widely utilized in practice, are delineated
and their functioning behaviors and propensities are further investigated. Moreover,
we compare the Spk-TNT( nT,nN,cO) inspection strategy with two unadjusted
inspection schemes, Spk-tightened, Spk-T(nT,co), and S,x-normal, Spk-N(nN,co),
to illustrate its inspection flexibility and efficiency in real applications. The result
shows that the Spk-TNT(nT,nN,co) scheme is more capable of providing flexible
provisions for regulating vendor-and-buyer contract agreement, which pose a benefit
to sustain their long-term successful partnership. Finally, implementing with a
vendor-buyer contract agreement using the Spk‘TNT(”Ta”NaCo) sampling plan, a
company inspecting the submitted electric devices demonstrates the applicability of

our proposed methodologies.



