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Data include PT data for 3 years from all New Jersey labs that participated in state-mandated programs provided by ERA (Arvada, CO).  The laboratories include NELAP accredited laboratories that must participate twice a year, and other State-certified laboratories that participate once annually (unless a second study is necessary because of a failure).   The objective is to compare performance in the two groups of laboratories.   
The analysis includes 400+ analytes in the NELAC FoPT tables, but were limited to those analytes where there were at least 10 laboratories in each group (1/yr or 2/yr).  Analytes were reviewed individually and in classes (e.g., metals, pesticides, anions, etc.); the summary of classes includes only those analytes that were studied individually.  The study looked at all of the studies each year (NELAC labs could take any study) and at all studies in all three years.

The study data include all results that were submitted to satisfy regulatory requirements in New Jersey.  In some cases, laboratories submitted results from a single analysis to satisfy requirements for more than one method.    These replicate results occur with varying frequency for different analytes.   The subcommittee investigated the effect of replicate results on the conclusions of the study, and this investigation showed that the conclusions from the analysis do not change or, in many cases, are more pronounced.  The results for the full data file and the file with duplicates removed, for several classes of analytes, are shown in the file “PT Frequency Data Summary Duplicate Reporting Comparison Oct 2008 NJDEP Study.pdf”.
18K   View as HTML   Download   .  The subcommittee did not agree on which data set was more appropriate, but agreed that the conclusions are the same, so the original results are shown in the posted reports. 
Key outcome variables for each group are as follows:

· Percentage of results that are unacceptable, using NELAC FoPT criteria;

· Average absolute Z score, calculated using study mean and SD, and with a limit where any Z score > 5 (or < -5) is assigned to be Z=5 or Z=-5;

· Average percentage recovery (using the assigned value (generally, the manufactured value); this analysis used “trimmed” data where results were limited by twice the acceptance limit and by 10% of the assigned value.  All results that were outside that range were trimmed to equal the limit.  This trimming (also called “Winsorization”) is done to reduce the impact of outlying results on the average and SD.

· Standard deviation of recovery (using trimmed data).

Statistical tests were conducted for significant differences in the unacceptable rate and the variance of percentage recovery.    Tests were conducted to allow comparison at any level of significance (using p values), but summaries of significance tests are for those differences that are significant at the 5% level.
Statistical tests are conventional two-sided tests: the Z test for differences in proportions and the F test for differences in variances.  The tests in this analysis used Excel formulae, which are appropriate for large-samples.   These statistical tests are not always appropriate for the smaller sample comparisons in some of these analyses, such as for single analytes or very low unacceptable rates.    The statistical tests could be more rigorous for small samples and low rates, but these tests are more complex and require different software.  It would be possible to use a test for differences in Z scores (nonparametric Wilcoxon test), but this would be redundant with the test of variances in recovery.   The subcommittee agrees that the differences observed are consistent across years and across classes of chemicals in all three matrices (WS, WP, Soil).  Therefore statistical tests are not necessary, since they test only for whether the observed differences are a product of chance or are a real effect.  It would be more appropriate to use the available data to estimate what the difference is, and as a baseline for similar examinations with other datasets.  The subcommittee is conducting additional studies with data from other states.
Therefore, at least for now, the PT Expert Committee agrees that further statistical tests are not necessary.  With a very few exceptions for some analytes for some years, the group that takes PT twice per year has lower unacceptable rates and smaller z scores.   There is no consistent difference in the average percentage recovery in the two groups, even though the variance of recovery was often significantly higher in the 1/yr group.
The spreadsheets that are posted on the TNI website contain detailed tables of the analysis.   Data are presented for the following analyses for every class of analyte:

a. Analysis of individual analytes in each class across the entire 3 year period

b. Analysis for each class across the entire 3 year period (studied analytes only)

c. Analysis of each class in each one year period

d. Analyte summary

Studies a,b,c above are presented in Tables with the items of information listed in Table 1.  Study d is presented with the items listed in Table 2.   These Tables include an example from data in the WP Anion study (file PT Frequency Data Summary Anions August 12 2008 NJDEP Study.pdf).  Other classes of analytes and study matrices follow this example.
All analyses are summarized in the file PT Frequency Complete Data Summary August 12 2008 NJDEP Study.pdf.  The Table formats match Tables 1 and 2, but include summary data for all classes separately within each matrix, and for unacceptable rates only, the differences in unacceptable rate.    Data are also shown for analytes that were not used for comparing groups, because of insufficient numbers of laboratories for a reliable comparison.  The tables list the numbers of laboratories, number of results, and the performance statistics.
The all analyte summary shows results combined for all matrices and studies.  The Table on page 1 of file PT Frequency Complete Data Summary August 12 2008 NJDEP Study.pdf shows first the overall difference in unacceptable rates for all 428 analytes in the study in all matrices.  Based on 19781 results for the 1PT group the rate of unacceptable results was 5.63% and for 33239 results for the 2PT group the unacceptable rate was 2.09%.  The lower part of the table shows the number of analytes for which the differences were significantly different at the .05 level of significance.  For 125 of the 438 analytes, the 1PT group had significantly higher unacceptable rates; for 2 of the 428 analytes, the 2PT group had significantly higher unacceptable rates.  For 301 of the 428 analytes the unacceptable rates were not significantly different at the .05 level.
Conclusions:

1. The group of laboratories that participates in PT two or more times each year has consistently lower rates of unacceptable results on PT samples than does the group of laboratories that participates one time each year.
2. The average recovery in the two groups are similar, although the variation of recovery is lower in the group that does PT twice per year.
3.  The groups of laboratories in this study differ in ways other than frequency of PT, and these differences could contribute to the observed difference in performance.  These other factors include an on-site audit for conformance with all NELAC requirements, and the size of the laboratory.

Contact:

Questions can be directed to the Chairman of the PT Frequency Subcommittee, Dan Tholen (A2LA).  

Dan’s telephone number is 231.929.1721 (Eastern time) and 

e-mail: tholen.dan@gmail.com
Table 1: Summary data by analyte and by class:  Example from 
WP Anion data, pages 1 and 3 of file:

PT Frequency Data Summary Anions August 12 2008 NJDEP Study.pdf
Column name

Content


Example data

Interpretation
	Lab Group
	1PT or 2PT
	1PT and 2PT
	Defines frequency group of interest

	Study Type
	Name of Study Type
	WP
	One of 4 types

	Study Open Date Minimum
	Date range for study, low
	Page1 Row1: 5/9/2005
	Earliest study date for this row of data

	Study Open Date Maximum
	Date range for study, high
	Page1 Row1: 4/14/2008
	Latest study date for this row of data.  This row covers the entire study period for WP

	Class Name or Analyte Name
	Name of Analyte or Class
	Page1: Anions
Page3: Analyte name
	Page 1: Summary for class
Page3: Summary by analyte

	NELAC Analyte Number
	
	Page1: missing
Page3: included
	Not relevant for class

	Number of individual Labs
	Number of different labs studied
	Page 1 Rows 1-2: 35 labs in 1PT group; 17 labs in 2PT group
	

	Average Number PT per Year
	Average number of PT studies per lab per year
	Page 1 Rows 1-2: 1.13 for labs in 1PT group; 2.62 for labs in 2PT group
	Shows that labs take PT for more than one technology, or as corrective action

	Total Number Data Points
	Total data points for this analysis
	Page 1 Rows 1-2: 306 for labs in 1PT group; 474 for labs in 2PT group
	More results from 2PT group, even with fewer labs

	Total Number Not Acceptable
	Number of results that exceed evaluation limits
	Page 1 Rows 1-2: 30 for labs in 1PT group; 15 for labs in 2PT group
	

	Failure Rate
	Percentage of results that are not acceptable
	Page 1 Rows 1-2: 9.80% for labs in 1PT group; 3.16% for labs in 2PT group
	Shaded number indicates significantly higher rate

	Average Absolute z score
	Average |z| for results in group
	Page 1 Rows 1-2: 1.2278 for labs in 1PT group; 0.8930 for labs in 2PT group
	This is consistent with the unacceptable rate

	Average Recovery
	Averaged with all plus and minus
	Page 1 Rows 1-2: 100.3% for labs in 1PT group; 97.5% for labs in 2PT group
	Nearly identical average recovery

	Average Recovery Standard Deviation
	Standard deviation for recovery by group
	Page 1 Rows 1-2: 21.7% for labs in 1PT group; 19.3% for labs in 2PT group
	Shaded represents significantly higher variance.  This variance is similar to the average Z score

	zCALC Failure Rate
	Interim Statistical calculation on the difference between unacceptable rates
	Page 1 Rows 1: 3.883 
Page 3 Row1: 2.540
	Could be looked up in conventional Z tables

	Significance of difference inFailure Rate  

H0:p1=p2 
	Following one-sided normal test
	Page 1 Rows 1: 0.000
Page3 Row1: 0.006

Page3 Sulfide: .082 – almost a significantly higher rate for 2PT
	Highly significant (much less than .05)

	Significant difference in Failure Rate  .05 level?
	Indicates whether column P is < .05
	Page 1, all studies: Significantly Different
Page 3: Different for Chloride and Sulfate
	Using a conventional .05 cutoff, for shading

	FCALC Average Recovery Variance
	Interim statistical calculation on ratio of variances
	Page 1 Row1: 1.261
Page 3 Row1: 1.338
	

	Critial F at p=0.05 for Average Recovery Variance / probability H0:V1=V2
	Critical F statistic (from tables) and p value for two-sided F test
	Page1 Rows 1-2: 1.184 and .0122
Page 3 Rows 1-2:

1.336 and 0.0526
	For all Anions .0122 shows that the difference in variances is highly significant, and much less than .05.
For Chloride the difference is not significant at .05, but is very close

	F Test Average Recovery Variance (FCALC < Critical F)
	Interpretation of whether p value <.05 or greater than .95
	Page 1 Row 1: Significantly Different
Page 3 Row 1: Same
	For all Anions .0122 shows that the difference in variances is highly significant, and much less than .05.

For Chloride the difference is not significant at .05, but is very close


Table 2: All Analyte Summary of Differences by Class:  
Example from WP Anion data, page 2 of file:

PT Frequency Data Summary Anions August 12 2008 NJDEP Study.pdf
Column name

Content

 Example data

  Interpretation
	Lab Group
	Study Group
	1PT and 2PT
	

	Number of Analytes
	Analytes studied individually
	4 for this analysis
	

	Failure Rate Number of analytes Significantly Different High
	Analytes where the Z test was significant
	Row1: 2
Row2: 0

Row3: 2
	For 2 analytes the 1PT group had significantly higher unacceptable rates none of the analytes had higher raters in the 2PT group and for 2 analytes the differences were not significantly different

	Failure Rate Percentage of analytes Significantly Different High
	Numbers of analytes expressed as a percentage
	50%, 0%, 50%
	Same as above, with percentages of analytes

	Average Recovery Variance Number of analytes Significantly Different High
	Analytes where the F test was significant
	Row1: 2
Row2: 1
Row3: 1
	For 2 analytes the 1PT group had significantly larger variance in recovery and for 1 analyte the 2PT group had higher variance

	Average Recovery Variance Percentage Significantly Different High
	Numbers expressed as a percentage
	50%, 25%, 25%
	For 50% of analytes the 1PT group had significantly larger variance in recovery and for 25% of analytes the 2PT group had higher variance
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