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ASSESSING UNIFORMITY BY OFF-TYPES ON THE BASIS OF MORE THAN ONE GROWING CYCLE
RISKS, BENEFITS AND COSTS

Assessing uniformity by off-types on
the basis of more than one growing
cycle
Risks, benefits and cost

Adrian Roberts Uwe Meyer
Biomathematics & Statistics Scotland Bundessortenamt
United Kingdom Germany
Overview

Proposal for a new approach 3

— Assessing uniformity by off-types on basis of more
than one growing cycle

Comparing different approaches
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Assessing uniformity by off-types on
basis of more than one growing cycle

* In 2015 draft, basic scheme is two growing
cycles, assessed separately

Larn Ayl Al

— 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 cycles in 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
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Proposed approach 3

* Two growing cycles

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

* With all 3 approaches, it is important to verify
whether the results for the two cycles are

consistent

Example

Popuiation standard 1%
Acceptance Probability 955

Sample size for each approach and growing cycle
Approach | Growing cycle 1 | Growing cycle 2 | Growing cycle 3 Combined
nl n2 n3 nin2
1 50 50 e
N 50 100

EEE 0 o 100

o

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

S e e )
nl n2 n3

= 2 2 2 oz

—2— 2 2 nfa 3

—— 3 n/a n/a 3
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Example

Population standard 1%
Acceptance Probability 955

Sample size for each approach and growing cycle

oech | Growing cycle 1 | Growing cycle 2 Gromr\g cycle 3 Combined
nl n2 nin2

SO 50

“ 0 0

mo
100

o o 8

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

e
nl n2 n3 ni+n2
== 2 2 2 nfa

7 | 2 2 nfa 3
S | ® nfa nfa 3
Example
| |Populstion Standerd =1% | |
I Acceptance Probabifty 2 95%

I s>rp'e Size in each of growing cycles 1and 2 =50
B axmum number of Off-Types = 2

I s>rp'e Size in growing cycles 1 and 2 combined = 100
I aximum number of Off-Types=3

 —
e o
3
- Frst Approach 1 Approach 2
1 1 uniform uniform uniform Eoonzstent
S 2 2 uniform uniform non-uniform  Crcomsisters
_'8' o 3 third growing cycle uniform uniform
g 1 3 third growing cycle non-uniform non-uniform
z 1 4 third growing cycle non-uniform non-uniform
4 1 third growing cycle non-uniform* non-uniform*

Care s ne2c2d when considering results Mat were very diferent In e3ch of M2 growing Cycies, such
35 When a3 type Of OT-type was ooserved 3t 3 Nign k2vel 1N one growing Cycke an0 was ausent
anomer growing cycie

* A\variety may be rejected af%er 3 sihgle growing cycie Fihe numDder of of%-types UG Is SUTnciently
nign
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Example
third cycle for Approach 1 only

T
-

First Second Third Approach 1 Approach2  Approach3

— 0 3 2 uniform uniform uniform
g 0 3 3 non-uniform uniform uniform
:E, 1 4 2 uniform uniform non-uniform
= 1 4 3 non-uniform non-uniform  non-uniform

Comparing different approaches

Factors to consider

* Costs

Biological/agronomic issues
Risks

Time to decision
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Comparing different approaches

Factors to consider

* Costs
* Biological/agronomic issues

* Time to decision

Risks

Risk of making the wrong decision on uniformity

Why?
* Looking at a sample of plants from a much
larger population
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Risks

Population standard 1%
Acceptance probability = 95%
Sample size 100 plants

Maximum off-types 3 plants = 3%

Risks: type | and type |l errors
= = = = ¥ i

Type I 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 | error

Tune | error: declare \ :ripf\’/ non-uniform when
fype ! error: declare variety non-uniform when

population is uniform

Off-type tests set up to achieve a specified type |
error

— Type lerror =1 —acceptance probability

— 5%in example

Tvpe |l error
Ir

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

Different test can then be compared through the
type Il errors
— Type |l errorsare calculated at different levels of
off-types in population
— e.g.2,5and 10times the population standard
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Type |l errors in the Example

Population standard 1%
Acceptance probability 95%

Approach 3 has the lowest type Il errors

Pros and Cons of each approach

Efficiency:
= Approach 3 has lower type Il errors than approaches 1 and 2 in this example

P

aximum number of off-types

- Approac h 1 requires more testing for some varieties
- Ap res only one year of tests for es with many off-types
— Approoch 2 could clso require only one yeor of tests for vorieties with mony off-types

Dealing with conflicting results

- AD chio Df.:"‘:\' resoluton Chng results Detween two Cycles

— Note smoll differences ore expected due to sompling

Simplicity:

- Approach 3iss
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Conclusions

Proposed the addition of approach 3 to TGP/10 draft text
Proposed change to title of approach 2
Extend example toillustrate year 3 forapproach 1

Recommend that guidance be included on factors that might affect
choice of approach

— Looked at risks for the example

Consider adjustingapproaches 1 & 2 to reduce typeierrors
— Reduce maximum number of off-types ineach cycleinexample

[End of Annex and of document]



