PT/ILC Analysis of Reference Value & Uncertainty

This document describes the recommended hierarchy to be used in determining the reference value and uncertainty of a Proficiency Test or Interlaboratory Comparison (PT/ILC) artifact.  This guidance builds on training and discussions that have spanned many years and represents a consensus reached between NIST Weights and Measures Division and the NIST Statistical Engineering Group for purposes of proficiency testing.  Following this guidance will ensure that the most accurate or “best” value is used as the reference value and will likely ensure traceability to the SI.  
Options for the Accepted Reference Value 
(generally in order of preference; consider analysis of all):

1. NMI Value (depends on measurement area, level, and date of calibration), needs to be compared to mean/adjusted mean and median.

2. Mean, adjusted mean, or median - one point from each laboratory preferred, all ok.

3. Mean or median of some laboratory values: 1) labs working at the lowest uncertainty capability levels; 2) accredited labs; 3) labs who all have recent calibrations of standards (< 3 yrs) when they all agree well.

4. Pivot Lab Value(s).

5. Value provided by someone else…

Options for the Accepted Reference Uncertainty (matching number above):

1. NMI Reported Expanded Uncertainty.

2. Standard deviation of the mean or adjusted standard deviation of the mean of those points used to determine the reference (mean, adjusted mean, or median) times k (k from Student-t based on degrees of freedom of the mean) or average U of those points used to determine the reference value.
3. Standard deviation of the mean or adjusted standard deviation of the mean of those points used to determine the reference (mean, adjusted mean, or median) times k (k from 
Student-t based on degrees of freedom of the mean) or average U of those points used to determine the reference value.

4. Pivot Lab Reported Uncertainty.

5. Uncertainty reported by someone else.

Additional Considerations:

·        Evaluate the stability of the artifact (see the Cal Lab paper by Jeff Gust which may have been presented in Tampa).

Options for the Accepted Reference Value- Additional Considerations

·        Look at the data and see what the data tell you instinctively. 

·        Use statistical tests and tools to evaluate shifts/drifts/instability where appropriate.

·        Determine how well all of the options for selecting a reference value agree with each other (if the median agrees with the mean, the mean of accredited labs, the mean of pivot labs, the mean of labs with smaller uncertainties, it may not matter much which is selected.

·        Determine when a “shift” change occurred and if the suspected “change” exceeds the standard deviation.

·        Determine if “drift” is occurring and if the suspected “drift” on a trend line exceeds the standard deviation among the laboratories.
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