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Production of certified reference materials (CRM) usually involves a multitude of tasks from 

different disciplines. An obstacle to the certification of reference materials is often insufficient 

knowledge in statistics and lacking familiarity with the relevant standards. 

With our software solution PROLab™, all the required statistical computations are performed 

automatically and in accordance with the various international standards. The software 

calculates the certified value of the material and its uncertainty. It also allows for the thorough 

documentation of storage and data analysis. 

The presentation will focus on the use of PROLab™ for the certification of reference 

materials. Starting with the module for data import, the presentation will then go on to present 

different methods for graphical and numerical outlier detection. 

 

 

Fig. 1: The outlier tests include Cochran’s test and Grubbs’ test, both within and across 

laboratories.  

 

We will then proceed to look at the assessment of sample homogeneity and temporal stability 

using PROLab™. The presentation will end with more specialized features such as the use of 



normal plots, histograms and the kernel density estimation to check for normal and unimodal 

distributions. 

If time allows, we will also mention exciting developments in the evaluation of qualitative 

results. Especially for low substance concentrations, laboratories cannot always give 

quantitative results. Novel ways of treating less-than LOD values will be presented and 

explained. 

 

  Cadmium Chrome Copper Mercury Nickel Lead Zinc 

Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Mean 0.396 16.564 34.113 0.242 14.199 70.511 134.001 

Reproducibility s.d. 0.094 2.369 2.071 0.056 1.223 6.529 8.929 

Repeatability s.d. 0.008 0.319 0.410 0.010 0.210 1.061 1.599 

Rel. reproducibility s.d. 23.79 % 14.30 % 6.07 % 23.07 % 8.61 % 9.26 % 6.66 % 

Rel. repeatability s.d. 2.00 % 1.93 % 1.20 % 3.95 % 1.48 % 1.50 % 1.19 % 

Standard error 0.019 0.437 0.379 0.010 0.233 1.268 1.764 

Lower confidence limit 0.359 15.690 33.355 0.221 13.733 67.975 130.472 

Upper confidence limit 0.434 17.437 34.871 0.263 14.664 73.046 137.529 

No. of participants (according to design) 40 40 40 40 40 40 40 

No. of laboratories that submitted results 33 33 33 32 33 33 33 

No. of laboratories with quantitative values 29 31 30 30 31 30 30 

        

Type A outliers 0 0 0 0 0 0 1 

Type B outliers 0 1 0 0 2 0 0 

Type C outliers 4 1 1 2 2 4 5 

No. of laboratories after elimination  

of outliers type A-D  

25 29 29 28 27 26 25 

        

No. of single values and states 132 129 132 128 132 132 132 

No. of single values 116 121 120 120 124 120 120 

No. of single values without outliers 100 113 116 112 108 104 99 
 

Table 1: Key statistical parameters can be calculated with a couple of mouse clicks 

 

Besides CRM production, PROLab™ can also be used for interlaboratory method validation 

studies and lab proficiency testing (PT). Sometimes, CRM and PT can be performed on the 

basis of one and the same data set, thus leading to substantial cost reductions. 

 

Conference participants are welcome to bring their own data for analysis with PROLab™ 

before or after the presentation. 


