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Identifying Extreme Values for Round Robin Laboratory Tests 

 

The round robin laboratory tests presented independent measurements of 16 EPAct fuel 
properties for 27 fuels by up to 14 participating laboratories.  Four additional fuels (identified as 
17, 18, 19 and 29) were analyzed separately but used the below methodology.  In all cases 
outliers were determined by application of ASTM E 178-08. 

For each property, charts were prepared for the laboratory measurements for each EPAct fuel. 
These charts were used to classify the possible outliers, measurements clearly different than the 
others, as: 

• A single measurement (N = 3 or more), 
• Two measurements, one on either side of the mean of the measurements (N > 4), or 
• Two measurements on the same side of the mean of the measurements (N > 4). 

a.  For testing a single fuel property measurement, the mean (M) and standard deviation (SD) 
are computed from all measurements on the property for a fuel.  If the measurement being tested 
(xi) is the largest, then T is computed from (xi – M)/SD.  If the measurement is the smallest, then 
T is computed from (M - xi)/SD.   

Table 1 from the standard practice, ASTM E 178-08, for a two-tailed test provides the critical 
value of  T at the alpha=.05 significance level.  Extreme values for the 64 tests greater than the 
critical value for N, the sample size, are removed as outliers.   

b.  For testing two measurements on either side of the mean, the range of values (w), w = 
(largest measurement – smallest measurement), is computed.  The term, w/SD,  is next calculated 
with the critical values supplied by the 5 Percent Significance Level and the number of 
observation (N) of Table 3.  A total of 15 values were greater than the critical value. 

For significant w/SD results, the T-values for the largest and smallest values are compared.  If 
they are about the same, then both the largest and smallest values are removed as outliers. In the 
one case out of the 15 greater than the Table 3 critical value, the T-value of one measurement is 
significant (Table 1, alpha=0.05), but the other measurement of the pair is not significant (p > 
0.05), only the measurement producing the significant T value is removed.  

c.  For testing two measurements on the same side of the mean, a variance (V) is computed 
for all the measurements and a variance (V1,2 or Vn-1,n) is determined for the points excluding the 
two potential outliers (the two smallest or largest values).  The ratios, V1,2/V and Vn-1,n /V,  are 
determined and compared with the appropriate critical value for the Lower 5% Significance 
Level and for N observations.  If the ratio is less than the critical values for one of the 
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comparisons, the two outliers are removed, unless one potential outlier of the two was identified 
as an outlier in a., above. 

Seven tests were identified as having two outliers on the same side of the mean.  Four of these 
cases were included in case a., i.e., having a single outlier.  The decision to remove only the one 
point (under a.) for the four cases was evaluated and confirmed by reviewing the charts for the 
cases.  For the other three cases, both outliers were removed. 

The above two-outlier tests were not applied if N = 3 or 4.  For these cases, it was considered 
unreasonable that 50% or 66.7% of the data would be removed as outliers. 
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