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False negative (Fn): a seed or seed pool testing negative
when in reality it is positive

Reality Result

Positive —» Negative PCR failure, too little DNA, ...

False positive (Fp): a seed or seed pool testing positive
when in reality it is negative

Reality Result

Negative = Positive Imprecise primer choice, sample/DNA

contamination (dirty equipment, leakage), ...



e Intuitively, we can think that:

. The producer risk will decrease with the Fn rate and
Increase with the Fp rate.

. The consumer risk will decrease with the Fp rate and
Increase with the Fn rate.

e Objectives:

. To assess the relationships between these error rates
and the consumer and producer risks.

. To determine acceptable error rates below which the
consumer and producer risks are kept below a given
threshold.



Testing plans evaluated

e Single:
# of seeds/pool = 150 - # of pools = 10 — Acceptance limit =5
# of seeds/pool = 300 - # of pools = 8 — Acceptance limit =6

# of seeds/pool = 500 - # of pools = 9 — Acceptance limit =8



Testing plans evaluated (cont.)

 Double:

# of seeds/pool = 150
15t stage: # of pools =4
Accept if at most 1 pool is positive, reject if 4 are positive,
otherwise perform 8 additional tests.

2"d stage: # of pools = 8
Accept if at most 6 pools are positive out of the 4 + 8 pools,
otherwise reject.

# of seeds/pool = 300

15t stage: # of pools = 5
Accept if at most 3 pools are positive, reject if 5 are positive
otherwise perform 3 additional tests.

2"d stage: # of pools = 3
Accept if at most 6 pools are positive out of the 5 + 3 pools
otherwise reject.




Testing plans evaluated (cont.)

e Consumer (a) and producer (0) risks for these testing
plans when Fn = Fp = 0%:

Single - AQL =0.25%- LQL =1%

n m A a B
10 150 5| 5.76%| 4.91%
300 6| 4.93%| 5.53%
9] 500 8] 4.82%| 5.76%

Double - AQL =0.25%- LQL = 1%
N +nN; m N A R1 n» A a £
12| 150 4 1 4.71%| 5.69%
8] 300 5 3 5 3 6| 6.81% 4.99‘VJ

(@)




Formulas giving @ and £ for single testing plans

a =1-ﬁ(hj[(1®(1—(1— AQL)™ €FpLL- AQL)"]! [1- (A -En)a- - AQL)™) {Fpit- AQL)™)] ™

=3

(?J[(l@l— (1-LQL)™) 1— LQL)m] i [1_ ((1_@1_ (1-LOL)™ _ LQL)m)] .

where:

. n: number of seed pools
. m: number of seeds per pool
. A: acceptance limit

m ] i!(nn!—i)!




Visualizing the effects of Fn and Fp rates — Example

Single - 150 seeds-n=10-A=5
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Visualizing the effects of Fn and Fp rates — Example

Single - 150 seeds-n=10-A=5
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Question:

For these testing plans, can we define a limit for Fn
and Fp rates that will guarantee aand S to be less
than a certain level (e.g. 10%)?



Values of Fn and Fp rates for which @ and [are kept
less than 10%: green area
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Values of Fn and Fp rates for which @ and fare kept
less than 10%: green area
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Similar testing plans in terms of robustness to Fn and Fp rates

Dholibde - 150 seexds - n T - AL Doulde - VD seede-pi=5-A2=J-Al=3-APmf-Ri=5

1L

E

F i Dol v [
i L} 1] &
: . i




Question:

For these testing plans, can we define a limit for Fn and
Fp rates that will guarantee a and fSto be less than a
certain level (e.g. 10%)?

Answer:

Limits on Fn and Fp rates guaranteeing a and fSless
than 10% are very different depending on the testing
plan selected.

Some testing plans are not robust to Fn and Fp rates.



