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Document prepared by an expert from the United Kingdom

The Annex to this document contains a copy of a presentation on “Method of calculation of COYU: practical
exercise, probability levels, extrapolation & software”, prepared by an expert from the United Kingdom, to be
made at the thirty-fifth session of the Technical Working Party on Automation and Computer Programs
(TWC).

[Annex follows]
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Method of calculation of COYU

Adrian Roberts and David Nutter
Bioss

TWC/IEE

What is COYU? i\j‘v

BioSS

Combined Over-Year Uniformity criterion {COYU)

A method for determining uniformity of candidate variety
* Charactenstic-by-characteristic
* (uantitative charactenstics

* Measured on single plants
* Two ormore cycles

* Onginally proposed in TWC/6/9 (19881}, denving from work from
the very first TWC meetings
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COYU key concepts

Compares uniformity with similar varieties

Measures uniformity through standard deviation (SD) of
measurements within plots

« Log(SD+1)

i

BioSS

Adjust for any relationship between variability (SD) and level of

expression
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Relationship between uniformity
& mean

Moving average
adjustment

original

logiSD+1)
18 18 20 22 24

Days to ear emergence

BioSS

Relationship between uniformity
& mean

Moving average
adjustment

Original Adjusted

1

1
8
@

logiSD+1)

16 18 20 22 24
Adjusted log{SD+1)

Days to ear emergence

16 18 20 22 24
e
=
3

35 40 45

Diays to ear emergence

BioSSs




TWC/35/6 Add.
Annex, page 4

Relationship between uniformity }\ .
& mean BioSS

Currently adjustment uses moving average method

Found that current COYU method tends to find more varieties non-
uniform than desirable

More recently n\f\!

BioSSs

New method proposed and tested
* Uses spline method instead of moving average
* Software developedinR and DUST

Practical Exercise
+ Data from Finland, France, Kenya, United Kingdom
* Reported on previously - TWC/33/16

TWC/IEE
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Activities in 2016-7 ]\fv

BioSS

New data received from Denmark and Slovakia

Identification of suitable probability levels

Thoughts on extrapolation

Update on software

TWC/35%

Practical Exercise j\f\f

Erik Lawastz
Sami Markannen

Chnziophe Chevalier
Abraham Lagat
Lubomir Baita
Sally Waizon
Haidee Philpod
Tom Chrisse
(Genmmany - currently use SAS for DOYD and OOYLY

DUST
DUST
DUST

TWC/EE

BioSss

Cilzsed rape

Timody, meadowiesous, &l
fescue, Canarian reed grass, red
chower, while Clower, umip rape
Fescue

Wheat

Red fescue
Perennial ryegraze
Cilseed rape

Field pea
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Practical Exercise

Erik Lawiastz

Sami Markannen

Chrisiophe Chevalier

Abraham Lagat
Lubomir Badta
Sally Watzon
Haidee Philpod
Tom Chrisse

(Cammany - currently use SAS for COYD and COYL)

THANKS !

DUST

R

R
Daia
DUST
DUST
DUST

Cilzeed rape

Timoéhy, meadowiezoue, &l

BioSSs

fescue, Canarian reed grass, red
choweer, while Clover, umip rape

Fescue

Wheat

Red fescue
Perennial rycgrass
Cilzeed rape

Field pea

TWC/35%
Ciilsead rape 3 2 0001 15 570
Timaty 1 2 oo ] 3
Tmomy 2 3 o -7 -]
Keadow f=soue 1 2 0o ] 2
Meadow fescue 1 k] Q.o 3 2
Tall fesoue 1 2 o 3 1
Cananan resd grEsSs 1 3 oo g 1
Fed Chover 2 2 0o ] 1
Ried Clover 2 3 o 7 1
WWhite Clover 1 2 oo a 1
WTie clover 1 3 o a 1
Tumip rEpe 1 2 o001 S 3
Tumip rEpe 1 3 0001 & 1
Fescus 1 2 o il 4
Witheat 1 2 = 3 2
Red fescue a 2 o 47 a7
Perenrial rysgrass 2 3 000 30 45
Winter oilsesd rape 1 2 ke ey 12 125
Pea 5 2 Q.o 1314 47
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Identifying suitable probability _
levels s

Probability level needs to be set for decision-making with COYU
Typically 0.001 is used with current method for final decisions
Larger probability used = fewer varieties found uniform

Rather than compare decisions made with different probability
levels, better to compare probability values directly

* Each candidate has a probability value from COYU calculation
* When smaller than set probability level = non-uniform

TWC/35%

e vlu fed nw SOYL

Probability level j\f\f
Example: Denmark oilzeed rape (all candidates and years)

1) full {ii} part

e valu fed niw COYL
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Bvilul for curmant COTL

TWC/EE
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Probability level j\f\r

BioSSs
Approx equivalent probability levels to current COYU at 0.001
Loglog adddve models — e tend for deta

lowrer upper

Ohverall 1756 (0.00283 (0.00258 0.00322
1269 (0.00284 0.00255 0.00317

15 0.00629 (0.00450 0.00879

3 000293 0.00167 0.00514

i 0.00372 0.00154 0.00898

a 000223 0.00182 0.00274

137 0.00339 0.00293 0.003%

92 0.00256 0.00217 0.00303

185 000273 000237 0.00315

Probabi() 0037 j\f\f

BioSSs
Approx equivalent probability levels to current COYU at 0.004
Loglog addive models — e texd for deta

bowver upper

Ohverall 1756 (0.00283 000258 0.00322
1269 0.00284 0.00255 0.00317

15 (0.00629 (0.00450 0.00879

5 000293 000167 0.00514

? 0.00372 0.0015 0.00858

5 000223 0.00182 0.00274

17 0.00339 0.00293 0.003%4

92 (000256 000217 0.00303

185 0.00273 0.00237 0.00313
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Probability level j\f\r

BioSSs
Approx equivalent probability levels to current COYU at 0.04
Eardy decimions % accept g at year 2 of 3

lowser upper

Ohverall 1674 0.0188 0.9 0.5
1200 0.0186 0oy 0.01%

15 0.0410 0.0302 0.0557

4 0.0 {0.0085 0.0309

i 0.0245 0.0106 (0.0566

a7 0.0 0019 00169

113 0.022% 0.0203 00251

a0 0.0171 0.0150 0.01%5

183 0.0180 00164 0.0198

Probabi() 027 j\f\f

BioSSs
Approx equivalent probability levels to current COYU at 0.04
Eary decisions %0 accept g &t year 2 of 3

lower upper

Ohverall 1674 0.0158 0179 098
1200 0.0136 0.0177 0.01%

15 0.0410 0.0302 00557

4 0.0 {0.00%5 0.0309

? 0.0245 0.0106 0.0566

a7 0.0 0019 00169

113 0.0226 0.0203 0.0251

a0 0.0 0.0150 00195

183 0.0180 0.0164 0.01%8
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Extrapolation ﬂ\[\l

BioSS

Extrapolation is when the candidate has a mean value outside
those of the reference varieties

* In any cycle

* |mporant because COYU is based on the relationship between
mean and variability (uniformity)
For both current and proposed metheds of COYU

* Need to agree what to do in cases of extrapolation

TWC/35%

Defining Extrapolation? n\f\[

BioSS
Consider each cycle separately
Direct method:

* |f inside range of reference varigties = 0

* Otherwise, difference in level for candidate compared to the most

similar reference variety divided by range of reference varieties
min [x — Xmin:* — xma.xj

':xma.x = xmz’nj

Relative method:
* [f inside range of reference varieties = 0

» (Otherwise, ratio of prediction standard error for candidate over
that for the nearest comparable variety
TWCIA58
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lllustration
90 reference varieties
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Defining Extrapolation I\f\!

BioSS
Consider each cycle separately
Direct method:

* Does notdepend on number of observations
* Does notrelate to effect of extrapolation on COYU

Relative method:
* Incorporates effect of extrapolation on COYU

* More observations, safer to go further away from reference
varieties

TWC/35%

Proposal IVV

BioSSs

Use relative method

When relative level of extrapolation exceeds athreshold, expert
judgement required

Threshold? 120%?

TWC/IEE
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Extrapolation
(Direct) r\pj

BioSSs

Oilseed rape 11,910 2% 0.8% 0.3%
Fezcus 36 0% n'a n'a
Wheat 6 50% nia n'a
\arious 137 19% nia n/a
Perennial ryegrass 1,381 13% 7% 4%
Winer ciisesd rape 1,536 1% 0.2% 0%
Fea G698 8% 4% 2%
Red fescus 738 20% 15% 7%
TWC/3EE

Software i\f\[

BioSSs

R: package —source code also available on GitHub

DUST module - accesses R package

TWC/IEE
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Software ﬂ\[\l

BioSS

To do:
* Improve installation with DUST

= Improve error messages
= Ensuring that problematic data sets can be dealt with appropriately
= Produce extrapolation flags according to approach agreed by TWC

= Ensuring that the algorithm works well for unbalanced data (for cyclic
planting).

TWC/35%

Conclusions n\f\f

BioSs
Higher probability levels required to most closely match decisions for current
COYU
*  Pracical exersss sugess;
- probabitity levels 0003 to match 0000 for current COYU
= probabify leveds 002 o match i for current COYY

Extrapolation
* TWC needs 0 agree approach for identfying cases of problematc exirspolaton
* (Caszes of mawr extrapolzion should be considered by crop exgpent

= Areas for improvement idendied

TWC/IEE

[End of Annex and of document]



