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FROM:
Tom Schofield 

SUBJECT:
BRT Reference Oil Selection Matrix 1, with Lab D & G Reruns


The TMC has completed our re-analysis of the first BRT Matrix to select reference oils and to propose calibration targets and acceptance bands for those oils.  The TMC had first reported on this matrix on January 6, 2000.  Since then, the Surveillance Panel Chair had requested labs D & G to investigate for operational anomalies.  Both labs subsequently reported operational reasons that they feel might have biased their original matrix results.  Both labs re-ran the matrix on fresh blind samples procured from the TMC.   The TMC has reanalyzed the matrix data, replacing the initial data from labs D & G with the data from the re-runs.  The original data reported by labs A & B was not changed and was included in the TMC’s re-analysis.


As before, the matrix consisted of four oils run by four labs, each oil in triplicate at each of the participating labs.  This resulted in a total of 48 separate data points, 12 results for each of the four oils. The TMC’s statistical analysis was a simple analysis of variance using lab and oil as variables in the model.  For each oil, overall average and standard deviation of reproducibility (sR) for the Overall Average Gray Value (AGV) were calculated.  For comparison purposes, averages of the triplicate runs at each lab were also calculated.  These averages and precision estimates, along with the actual reported data, are posted to an Excel spreadsheet (RefOilMatrix1.xls, BRT Matrix 1 tab).  Lab ID’s have been coded for anonymity.


The TMC found significant (95% confidence) lab by oil interactions in the Matrix 1 data set (using lab D & G re-run data).  That is, the labs did not see all of the oils perform at the same levels of severity.  The interactions can be visually interpreted in the revised BRT Lab x Oil Interaction plot (RefOilMatrix1.xls, BRT Interaction Plot tab).  Ideally, we would see a set of horizontal parallel lines for each oil indicating all the labs found all the oils performing at the same levels. An interaction occurs when the plotted lines are not parallel (an interaction can be interpreted as the degree of non-parallelism between the lines in the plot).


Within labs, the triplicate runs appear to be reasonably tight.  No results in the data sets appear to be more than 3 standard deviations from the overall mean for each oil (i.e. there are no outliers).  None of the labs could distinguish performance between oil 5A-3 and oil 80 with 95% confidence.  All labs could distinguish between the performance of oil 1006 and oils 5A-3/80 and between oil 81 and oils 5A-3/80. Labs A, D & G cannot distinguish (with 95% confidence) between the performance of oils 1006 and 81.  Lab B does distinguish performance between oils 1006 and 81 with 95% confidence.  However, labs A, B and D rank oils 1006 and 81 the same, while lab G hardly distinguishes performance between the oils. Therefore, it is difficult to determine if, with the collection of more data, we will develop a better distinction between the performance of oils 1006 and 81 (as suggested by lab B), or if the oils do not perform significantly different (as suggested by lab G).


In preliminary discussions prior to the start of Matrix 1, oil 80 had been singled out as a likely choice to be excluded as a TMC reference oil.  Because oils 5A-3 and 80 performed similarly across all labs it would make sense to eliminate one of these oils from consideration as a reference oil.  Using the standard 95% confidence treatment of the data to set acceptance bands (that is, the overall mean for each oil + 1.96 x sR for each oil), we find that the proposed acceptance bands for oils 5A-3 and 80 are very similar.   Similarly, because of the large variability of the oil 81 data, the proposed acceptance bands for oil 81 would include almost the entire proposed acceptance range for 1006 and therefore one cannot clearly discriminate between oil 81 and 1006 over (virtually) the entire proposed acceptance range for 1006.


Overall standard deviations of reproducibility (sR) and repeatability (sr) across all oils and labs have also been calculated for this matrix:



Reference Oil Matrix


Precision Matrix



Sr = 5.97 (r = 16.72)


r = 15.15



SR = 9.43 (R = 26.40)


R = 18.89

The overall precision of the reference oil selection matrix is not as good as reported for the precision matrix.  Repeatability is only directionally worse, while reproducibility indicates lab differences are considerably worse for the reference oil matrix (it is also significant that the precision matrix involved 10 oils, 5 labs and an overall data set three times as large as the reference oil matrix).


In conclusion, the proposed targets and acceptance bands are the best that the TMC can pose given the data set from this matrix.  Clearly, the performance of oils 5A-3 and 80 are indistinguishable. It is not so clear from the reference oil matrix data whether or not there is a real performance difference between oils 1006 and 81.  I suggest that the panel reviews the operational and supplemental data supplied by the labs (included in the Excel spreadsheet of the completed data set) for any information that might flag operational differences between the labs and which might account for the substantial differences in performance between the labs.

