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The TWC is invited to consider:

the information on the risks, benefits, cost
implications and other relevant aspects in their
choice of Approach 1 and 2 when assessing
uniformity by off-types on basis of more than one
sample or sub-sample in Annex |, as provided by
members and observers;
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TWC/33/9 Annex |

* Basic scheme is two growing cycles, assessed
separately

* Two approaches

— differ in how they deal with conflicting results
between cycles

Approach 1

Third growing cycle in the case of inconsistent results

Approach 2

Combining the results of two growing cycles
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Approach 1

Third growing cycle in the case of inconsistent results

Approach 2

Combining the results of two growing cyclesin the case
of inconsistent results

Suggested revised wording

Approach 1

Third growing cycle in the case of inconsistent results

Approach 2

Combining the results of two growing cycles in the case
of inconsistent results

Approach 3
Combining the results of two growing cycles

Additional opproach used in UK
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Proposed approach 3

* Two growing cycles

* Simply combine the number of off-types over
the two cycles

* As for approaches 1 and 2, it is important to
verify whether the results for the two cycles
are consistent

Proposed approach 3

Approach 3: Combining the results of two growing cycles

Avariety isconsiderad uniform ifthe total number of off-typesatthe end of thetwo
growingcycles does not exceed the number of allowed off-types for the combined
sample.

A variety isconsidered non-uniform if the total number of off-types attheend of the
two growing oyclesexceads the number of allowed off-types for the combined
sample.

A variety may be rejected after a singlegrowing cycle, if the number of off-types
exceedsthe number of allowed off-types for the combined sample (over twooycles).

Care isneaededwhenconsidering results that werevery different in each ofthe
growingcycles, suchaswhena typeof off-typewasobserved at a high levelinone
growingcycleandwas absent inanother growing oycle. A statistical test for
consistency is possible.
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Example

Populstion Standard = 1%

N :comotees Promaniity 2 58%

N zamrcie Sz i mach of growing cpes Land 2220
[ s mumser of O TyDes = 2

_ Sarmpbe Sive in Erowing opoes 1 and 2 comibined = 100
| ] IvimiFaem rrTiner of Of-Types = 2

|

[ ] First  Second Appreach 1 Approach 2 Appronch 3

[ ] 1 1 o ot ot &-oonaishent
N z z e e nopeupiform Sinoonsistent
[ ] j',;l. a z trind growing croe e e

- EE 1 z tiiind Erowing, cpce moTrumiionm moTrumiionm

| & ] 10" thiird prowing cpcet rarrunitoret moeruniforet

- " a thind prowing cpde™t  mon-umitorm* reorrunitorm "1

Example

Sample size for each approach and growing cycle

il S el
nl n3 nlin2
50 50 w0 i
= 50 0 100

50 50 [i] 100

Maximum number of off-types for each approach and growing cycle’stage

i e Ml
ml n3 nlin?

2 2 Z n/a
| 2 2 2 nf 3
nfa 3

5 nfa
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Example

Zample size for each approach and growing cycle

il -l
ml 3 nl:
=0 =0
EEEE 50
50

birved

4n2
nfa
100

50
o
o 100

50

Maximum number of off-types for each approach and growing cycle’stage

e ]
ml n3 nlim?

2 2 nf

| 2 | z 2 3

2
na
nfa

3

@ nfa

Type | and type Il errors

Type | error: declare variety non-uniform when
population is uniform

Type Il error: declare variety uniform when
population is non-uniform
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Type | and type Il errors

Tests are set up to achieve a set type | error
— Type lerror = 1— acceptance probability
— 5% in example
— Inrelation to population standard

Different test can then be compared through the
type Il errors

— Type |l errors are calculated at different levels of off-
types in population
— e.g. 2,5and 10 times the population standard

Overall vs stagewise errors

Can set type | error for each stage or growing
cycle or for the overall test
— Asfor currentapproach 1 and 2 examples

We claim that it is better to use overall error =
better reflects true risks for applicant & testing
authority
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Example

Approachesl & 2 have type | error set to 5% per cycle not overall

N [N
E Per oypcle Comibined
- OUDERE 98 3% 56.1% 3.47% 2 nfa

Approsch

Approach 3 has the lowest type Il errors

Example revisited

Approaches la & 2a have type | error set to 5% overall

I [
E Per oydle Combined

Approsch
SE 3% 56.1% 3.47% 2 nfa
226% B2. 7%, 12.1% 033% i nfa
127% B9.3% 32.8% 130% 2 3
1.84% B5.9% 25.8% 0.79% 1 3
1.84% B5.0% 25.8% 0O.78% nfa 3

Approach 1a has the lowest type Il errors; approach 2o and 3 are not far
behind
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Example revisited

_ Populstion Standsrd = 1% _

_ Aupeptance Probability 2 50%

[N =i mize i mach of mrowing cycies 1 and 2230

I i e of o TygRes =1

[N =i mize i prowine cpcies 1 and T cominined = 100

I i e of o Tygpes = 2

| ]

. Erowing cyce Dedision

[ ] First  Secordd Aporoach 1z Approsch T Appreadh §

[ ] 1 1 o ot ot Econsistent
- 5 .. 2 2 POFRUREaT mOFrUREOm nOrrumifiomm Econsistent
[ ] i; o z thiind growing cpoe o o

[ ] EE 1 ] thiind Erowing Copce mOFrURom mOFrURom

- = a 1ot tiiind prowing cpciet moreunitoret morruniitore

- 10t a thind prowing cpde"t rmiorruritorn rmiorruritorn

Notes on calculating type | and type [l
errors

For single stage tests (e.g. approach 3), this isstraightforward —see TGP/

For tests made up of multiple stages (approaches 1 & 2}, it is a little harder
— Some know ledge of rules of probability required

Inthe caseof approach 1, the overall errors can be calculated directly from
the type | and type Il errors forthe individualstages
- LEt'p§ be the typel error for each c-,'cleand'p"isthe overalltype lerror for
approach 1. Then
P=1l-(1-pl(l-pl)—(1-[1-pl){1-5]] —p5rl- gy
— Alsoletpl’ bethetype Il error for each oycle andp’isthe overall type Il error
forapproach 1.

P = o+ (1 (1 p)(1—pt) - pi el

Inthe caseof approach 2, we found it necessaryto use simulation to
calculate the overall errors
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Pros and Cons of each approach

Efficiency:
— Approach 3 more effective than approaches 1 and 2 from existing
example

— If1 & 2 modified to 1a & 2a, then all approaches have similar
effectiveness (1a slightly better in this example)

— Conclusionsmayvary according to actual sample sizes employed —
discreteness (see TGR/E)

Costs:

— Approach 1 requires more testing, with third cycles being required for
some candidates (not many?)

Simplicity:

— Approach 3 issimplerthanapproachland 2

Conclusions & Proposals

*  Proposetheaddition of approach 3 to TGP 10 draft text
* Lookedatrisks (typel andtype |l errors)

— Best to look atoverall risks

— Examiple for approaches 1 B 2 can be optimized for overall risks

- A":ter cnﬁtimising, all 3 approaches have similar risk levels. This may change f sample size
changed.

*  Approaches2and 3 require lesstestingthan approach 1
*  Approach3isthesimplest

*  The approachesare moreconsetent after optimisation but approach 1 may
requirethird oyclewhen 2 & 3 give verdicts [ uniform or non-uniform)

+  All 3 approachesneedalertswhenresultsin 2 oycles aresericusly different. Ifthe
reasonsfor inconsetency unknown, may requirefurther growing cycle. This
elementwould benefit from further dizussion and elaboration

[End of Annex and of document]



