
Two New IA Based Metrics

for Magruder Reports
 IA Ratio

 IA Status



Investigational Allowance aka IA

 The IA is calculated to statistically represent 99% 
of the analytical data from labs running the same 
analyte.

 NPK IA’s follow a specified Table in the OP.

 Other guaranteed mineral nutrient IA’s follow 
specified equations, also in the OP.

The IA comes from industry and represents a 
fixed allowed variability about a result value.

This is highly recommended for Proficiency Testing!
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100.005Zn
100.005Na
301Mo (ppm)
100.005Mn
100.005Fe
100.005Cu
100.005Cl
301Co (ppm)
150.003B 
50.2S 
50.2Mg
50.2Ca 
%UnitAnalyte

IA is based on Guarantee or Measured Value

Micronutrient IA Calculation

From: AAPFCO OP

Maximum IA = 1 (% point)
Or 10,000 ppm

Not all Elements have been assigned an IA value!

IA = Unit + % of Value



Investigational Allowance aka IA
 It was discovered that the IA represents 99% of the 

measurements (R. C. Rund, OP # 28, 1975).  Or as Rund
optimistically quotes, “one chance in a 100 of making an 
error”.

 Then IA/2.33 would represent 68% of the measurements 
under a Normal curve or 1 standard deviation.

 By substituting Assigned Value for Guarantee in the 
above Tables we calculate an IA at the Assigned Value
from which is calculated an IA %RSD as follows:

2.33
IAIA AV

SD =

100
Mean Robust

IA%RSDIA SD ×=

First calculate the 



New Dispersion Metric for 
Individual Methods and Analytes Performance Reports

%RSDIA 
%RSD Robust  RatioIA =

 Both %RSD’s represent ~68% of data.
 This factor should be less than 1.
 Lower implies more precision relative to IA.
 Values <= 1 will appear in Green.
 Values > 1 may appear in Green, Orange if 

marginally significant and Red if Significant (f ratio).
 No color is applied where the number of labs 

contributing to the robust %RSD is < 6.

Let’s look at this new metric in Magruder Summary Reports
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Analyte Statistical Summary
Analyte
IA R

atio

In addition to Method variability, 
over time the Analyte IA Ratio 
can highlight discrepancies 
between Methods for the same 
Analyte.
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 It is important to remember that, in this case IA 
is no longer fixed to “Guarantee”.

 IA is now seen as a fixed and industry defined 
measure of dispersion about a true value.

 IA does not rely on participant dispersion as 
does the Magruder Z Score!

IA Takes on a New Role!

This is the Added Value!

Na



Location Metric for Method Report Cards
Method IA Status
In Report Cards

 First, the IA is calculated at the Assigned Value.

 If your lab result is less than, Assigned Value – IAAV
 The word “Low” will appear in Red.

 If your result is greater than, Assigned Value + IAAV
 The word “High” will appear in Red.

 The “Goldilocks” result will appear as “OK” in Green.

Replaces Threshold %RSD – perhaps a 
less well understood fit-for-purpose metric!



Method IA Status compares the Location of your result with the 
Rob Mean Relative to:

Rob Mean* ± IA.
The Investigational Allowance is calculated at the Robust Mean.

*The Rob Mean is the Assigned Value

Example Report Card



Method Your Robust IA Allowed Range Z IA
Value Mean Low High Score   Status

Acid Soluble Calcium 0.231 0.353 0.218 0.135 0.517 -4.77 OK
Total Nitrogen 5.690 5.160 0.511 4.649 5.671 3.97 High
Acid Soluble Zinc 0.905 1.181 0.123 1.058 1.304 -3.84 Low
Sulfate Sulfur 4.050 4.189 There is no IA for this. -0.61  NA

Remember a High or Low IA Status does NOT refer to Guarantee.

Example Report Card



Scroll down through the “Method All Tests” report.

Method All Tests Report 171211 Page 11 of 22



Summary
 New IA metrics launched with the first 180111 

sample as discussed in Washington.

 The Dispersion Metric “IA Ratio” introduced into 
Method Summary reports.

 The Location Metric “IA Status” introduced into 
Report Cards and All Tests Reports.

 Minimizing changes in data structure to preserve 
reasonable continuity from past sample data.

 I will post updated complete 2017 Cumulative 
Excel Data Downloads (not pdf reports!).



Questions?


