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Optimised Measurement Uncertainty — risks and

economy in decision -making
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Statisti cal measurement control
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Re-examination of traditional rules in conformity assessment of
setting limits on measurement uncertainty and risks:

* maximum permissible uncertainty
* “shared risk” principle
* « operating characteristics » in traditional statistical sampling planning.

in new light provided by decision-theory approach.

One of first applications of optimised uncertainty methodology in testing
and sampling by attribute is reported, assigning costs to both testing and
consequences of incorrect decision-making.

Examples taken from measurement of utilities, environment and pre-
packaged goods covered by legal metrology — where costs are in most
cases reasonably well defined for both consumer, producer and authorities
— as well as other important conformity assessment areas.
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Figure 1. Different costs and income of conformity-assessed entity from the point of view
of the supplier. Green represents a profit, while red represents a loss.
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Risk analysis — for the Consumer
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Exhaust gas CO metering
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Petroleum Metering
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Risk analysis — for the Consumer
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Electrical Power Metering
- Distribution of meter error
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Distribution of fraction non -
conforming meters
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Optimised sampling

uncertainty
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Conclusions

Wherever there are uncertainties, there are risks of incorrect decision-making in
conformity assessment associated both with sampling and measurement.

The present work reviews how an earlier criterion for ‘fitness for purpose’ in
analytical measurement, as recently introduced by Thompson and co-workers,
can be extended to more general measurements in conformity assessment.

This approach weighs economic factors, such as the costs of analysis and
associated with the consequences of incorrect decision-making, into more
traditional percentage analyses of consumer and producer risk.

This is considered to be an important step towards establishing clearer
procedures for setting and specifying tolerances and associated uncertainties,
and in facilitating acceptance of conformity in general by both customer and
supplier.
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