
Appendix V 
 
The Outlier Tests according to Grubbs (F.E.Grubbs and G.Beck, Technometrics, 14, (1972), 847.) 

 

1. Calculation of the Test Value r"lower and r"upper 
 

Arrange the individual laboratory averages • i in ascending order: 
 

• (1) = smallest laboratory value 
 

• (n) = largest laboratory value. 

Calculate the total mean, • and standard variation, s. 

Calculate the difference between: 
the total mean and the smallest laboratory average value 

 
= • -  • (1) and  

the total mean and the largest laboratory average value 

= •  (n) - • 

Compare the two differences, and with the largest difference calculate: 

r"lower = • - • (1) 
s 

 
r"upper   =  • (n) - • 

s 
 

These test values r"lower and r"upper are compared with the corresponding tabulated 
critical values r•,n  (see Tables) 

 
2. Evaluation 

 
If  
r"lower > r• ,n  
or 
r"upper > r• ,n 
then the extreme value checked, • (1) or • (n) is an outlier at the probability value of •. It 
is recommended  that  a  probability  value  of  • = 0.01 should  be  taken for the testing 
of the total values. 
 

 
 
  



Table 
 

Critical values  r a ; n   for the Grubbs outlier test 

Two-sided test 

 

Modified table according to F.E. Grubbs and G. Beck 
Technometrics Vol. 14 (1972) pp. 847 et seq. 

 
  



Table continued 
 

Critical values r a ; n for the GRUBBS outlier test 

Two-sided test 

 
 

Modified table according to F.E. Grubbs and G. Beck 
Technometrics Vol. 14 (1972) pp. 847 et seq. 

 
 


