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Collection of(statistical models)
and their associated procedures,

Analysis T _ . .
N5 of variance _, In which the observed variance
: (ANOVA) IS partitioned into components
due to different explanatory
variables

Mixed-effect models is one class of such models

- Will be used here to quantify the different variations
contributing to the total variation of a “%GMOQO”
result.
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The different sources of variation of a
%GMO result from an ISTA PT

e . B
Grinding \ : N

Sub-sampling and Measuring
DNA extraction

9 Sample

For some PTs, some laboratories kindly provided
detailed information on their final result:
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Mixed-effect model used to analyze
laboratory detailed results

g corraspondl ng to the results from a particular laboratory is analyzed using a

inear mixed effects model.

i = 44 + Agy + By + Eija
where:
w; isthe mean for the i spiking level

A, isthe random effect of the j™ sample within spiking level i. The A areiid.

N(O, o0& ), Wherei.i.d. is used to indicate that the observations are independently and

identically distributed.
. By 1stherandom effect of the k™ flour sub-sample from sample j and spiking level i.

The B, arei.i.d. N(0, o
. By arethe measurement errors:

sample )

Measurement variability
assumed to be
different for each
spiking level

\_COV(E;, E;.;.-) = Ofor i different from i” .
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Analysis of laboratory detailed results
Output from mixed-effect model

) Spiking 95% Confidence | _. . P-value . P-value

Lab | Method | Rating level (%) J K L] Mean nterval s-mw”mn,l CVieacurement] 5% campre ETEIE) S geur (flour)

0] A oA 9 3 2| 00383] (00S2;0114) 0000391 2495 0000000 05317 | 0002026 00013
0.5 9 3 2 037 (0.319; 0422 0005562 25%
1 9 3 20 1138] 1.020; 1 .256) 0 .0E1 285 22%,

1210 A, o 9 3 1) 0093 (0074 0123) Eulululnlaln] 0% | 0.O00000 0.9954 | 0.000952 | 00191
05 9 3 1| 0447 (0422, 0471) 0 .000ao0 0%
1 9 3 1) 1479 (08945 1.415) 0129417 3%

18]G B oA 9 3 2| 0086] (007001017 0000210 1796 0000141 0.0858 | 0.000007 ( 0.9292
05 9 3 2| 0407 (0334 ;0430 0001645 10%
1 9 3 2| 0804] (O.FES; 0.843) 0 008250 10%

=] = A, 0 9 2 1) 0057 (00720102 0000012 4% | 0000037 05221 | 0.000271 ( 1.0000
05 9 2 1) 0392 (0375 0.409) 00001 0 3%
1 9 2 1] 0897 (0575;1.120)0 0023503 15%

19) A oA 9 2 3| 0106] (0093, 0113) 0000441 20% | 0000000 09933 | 0.000126( 03762
05 9 2 3| 0509] (0430; 0535 0 003659 12%
1 9 2 3] 096E] (0913;1.019) 0012920 12%

2|a A 0 9 2 3| 0102 (00920112 0000275 16% | 0.O00000 09975 | 0.000040( 06247
0= 9 2 3| 0437 (0415, 0.458) 0.001 581 9%
1 9 2 3| 08925] (0577 ;09300 0012244 12%

... a lot of information!
A portion of it will be mined in the following slides...
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Analysis of laboratory detailed results — PT04 example

Mean estimates and associated 95%Cl
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Analysis of laboratory detailed results
Seedcalc Measurement CV and
Flour Sub-sample Std Dev

Microsoft Excel - SeedCalc_6_2_6 (2)xds
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Analysis of laboratory detailed results

Measurement CV
PTO3 - Measurement CV (%) PTO04 - Measurement CV (%)
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PTO3 - Flour sub-sample Std Dev
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Analysis of laboratory detailed results
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Mixed-effect model used to analyze
laboratory submitted results

For PTO7 and PTO09, we have the information unit of
measure (%DNA copies, %0Mass, %Seed).

-

~ . For the other PTs, we have the information about the
*“ ¥ method used: Quantitative vs Semi-Quantitative.

2 . .

Each dataset corresponding to one type of unit of measure
or one method and one PT (laboratories with BMP rating removed)
IS analyzed using an heteroscedastic mixed-effect model.

Y =+ + L, +(0:L)j +IE,

i
where: . u istheintercept.

. a; isthefixed effect of the i" spiking level.
. By istherandom effect of the | laboratory. The L, arei.i.d. N(O, o).
. (aL); istherandom interaction effect between the i"" spiking level and the |
laboratory. The (arL); arei.i.d. N(O,0 5y ieveinian )-
. By, aretheresiduas:

E,, aeiid.N(Q,o7})

E, areiid. N(0,o7)

cov(E;,, E;.;,.) =0 for i different from i’ .
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Analysis of laboratory submitted results
Residual variation expressed as &, /(i +a;)
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Analysis of laboratory submitted results
Residual variation expressed as &, /(i +a;)
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Analysis of laboratory submitted results
Spiking level x Lab interaction expressed as Gy reveixias
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Analysis of laboratory submitted results
Spiking level x Lab interaction expressed as Gy reveixias
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Summary

* The mixed-effect model analysis of ISTA GMO PTs
allowed us to estimate some parameters useful for
Quantitative Test Plan design with Seedcalc.

* The mixed-effect model analysis of ISTA GMO PTs
did not reveal differences in precision (not accuracy)
when different methods or units of measure are used
for estimating GMQO%.
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