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The Magruder Program for 
evaluating and improving laboratory 

performance in Fertilizer Analysis 



• Z scores 

• Robust Statistics 

• Lab Report Cards 

Topics to cover 

• Control Charts 

• Web site 

capable of performing 
without failure under a 
wide range of conditions 



www.magruderchecksample.org 
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Determining Z score 





population stdev: σ sample stdev: σ 

• Robust: capable of performing without failure 
under a wide range of conditions 

capable of PROVIDING good estimate of 
population data distribution (µ and σ) with 
wide a range of data from a sample set 



Data for all methods, sample 150111 
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Z < -3 
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Keep or not keep ? 

Unwarranted influence of outlier 



Keep :   Winsorize 

Not keep :   Trimming 

Does the datum belong to the 
population distribution 

being estimated? 



Keep :   Winsorize 

Data points 
 
          < 5 percentile 
                   and 
          > 95 percentile 
 
                          are adjusted. 



5 percentile 95 percentile 

- 1 sd + 1 sd 



5 percentile 95 percentile 

- 1 sd + 1 sd 



- 1 sd + 1 sd 

Better estimate of 
µ and σ of 
population 
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Robust Statistics 
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Robust Statistics 
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www.magruderchecksample.org 





Lab Proficiency 

Two yard sticks for measuring 

Analyte Proficiency 
                    

and 
 

Method Proficiency 



Analyte Report Cards 

Your lab 
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Data for all methods 



Method Report Cards 
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Analyte Report Cards 



Analyte Report Cards 





Method Report Card 











Questions ? 



$300 per year 

1 to 2 samples 
per month 



EXTRA 



Lab values for direct available P2O5 in DAP 

041.xx 

Data for all methods 
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Z scores between - 2 and 2 
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Determining Z score 
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Determining Z score 
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Robust Statistics 



Raw statistics 
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Robust statistics 

av
g 

+ 2 sd - 2 sd 

Horwitz variation 

IA variation 



• Robust: capable of performing without failure 
under a wide range of conditions 

capable of PROVIDING good estimate of 
population data distribution (µ and σ) with 
wide a range of data from a SRS 
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SRS = Simple Random Sample 

• Robust Statistics 

Data set obtained for a Magruder sample 

Data from all 
labs on EARTH 
that perform 
the analysis x  and  s 

µ and σ 



Accuracy vs Precision 

Not Accurate; Precise 



Accuracy vs Precision 



Method Report Card 



Method Report Card 



Method Report Card 



• Control Charts 

2 excel file versions in beta testing 






