

MEMORANDUM:
99-14
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January 22, 1999 (modified 2/3/99)

TO:
Dr. Clifford Venier

FROM:
Tom Schofield

SUBJECT:
TMC's GF-3 Volatility Matrix Statistical Analysis Summary


The TMC's statistical analysis of the GF-3 volatility matrix data is complete.  Our summary of the analysis is attached (TMCStats.xls).  Please note that this document has three tab sheets, "Overall Stats", "Stats by Oil", and "Outliers".


For the TGA Noack, there was some (still unresolved) controversy over whether or not the RL 172/4 standard calibration sample used to setup the instruments across all labs might have introduced some bias into the matrix results.  Because of this possibility, you asked us to provide an alternative analysis to the straightforward analysis using all the data as reported.  The alternative analysis was to adjust for possible severity bias that may have been introduced by the RL calibration oil.  This was accomplished by "fixing" the TMC 58 results for each lab at 14.5 mass% (the value you provided to us), and dividing by each lab's mean value for TMC 58.  This gives a correction factor that was then multiplied by each lab's individual results for each of the other TMC samples to obtain new values adjusted for severity.  The severity adjusted values were then used in our statistical analysis to obtain new repeatability and reproducibility estimates.  These estimates are presented with TMC 58 included back in the adjusted data sets and with TMC 58 removed from the data set.  These later analyses show no difference between them for repeatability and only slight differences for reproducibility.  The TMC has no recommendation on which TGA analysis is preferred, as we do not know if the original data is actually biased.  If the data is assumed to be biased, the correction factor approach, as applied, is likely valid.


Additionally, I have analyzed the TMC's reference data for daily check sample results on the various RL 172 batches (see dcvals.xls).  The overall mean values for RL 172/3 & RL 172/4 are in agreement with Petrolab's mean values, and the pooled sR across all the RL 172 batches is only a little worse than the pooled precision for the reference data last report period.  Though the TMC's sample size for the RL 172/4 batch is still small, the reference test data so far does not indicate any problems with the RL 172/4 batch.


For the Selby-Noack, one additional anomaly should be noted.  Lab H used the questionable RL 172/4 reference fluid to perform their setup calibration on their instrument, while all of the other reporting labs used TMC 58 (with a set value of 14.5%).  Lab H's data is included (and not adjusted) in our analysis per the recommendation of Pat Casey (Savant, Inc.), and with your approval.
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Per your request, I have added ISL's precision estimates to our analysis summary (TMCStats.xls).  We have recalculated the precision estimates using the individual data points supplied by ISL.  This way we are sure to be using the same algorithms in calculating the precision estimates as we used in the other tests.  The only difference is that we used RL172/4 and RL208 data along with the other oils (though the precision estimates are almost unchanged when these oils are removed from the analyses).


Also per your request, we have analyzed the matrix data taking into account two tests with "extreme" data that could possibly be construed as outliers.  This analysis is shown on the "Outliers" tab in TMCStats.xls.  The TMC advises caution in excluding data, and does not recommend using the statistics that excludes these data points unless more definite operational reasons are found for the exclusion.  I have contacted the labs and they have confirmed that the data points in question are real and valid results, and are not transcription errors.


Also attached is the original data as reported by the labs (GF3Vol.xls), including daily check samples and operationally invalid data, and a parsed version (GF3MWORK.xls) containing only the essential information required for our statistical analysis, with only operationally valid blind sample data included.  This later data (GF3MWORK.xls) was used in the TMC's statistical analysis.


All of these attachments are available on the TMC's website.  I plan to be available to present and discuss the TMC's analysis at your Volatility Surveillance Panel meeting on February 9 in Houston.  Please contact me if you require further information.

Thomas Schofield

ASTM Test Monitoring Center

6555 Penn Avenue

Pittsburgh, PA  15206

Voice:  412-365-1011

Fax:    412-365-1049

Internet: tms@tmc.astm.cmri.cmu.edu

TMS/tms

Attachments:


TMCStats.xls (3 tabs)


dcvals.xls (2 tabs)


GF3Vol.xls


GF3MWork.xls

c:
P. Casey, Savant


J. Zalar, TMC

