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BioSS

Method of calculation of COYU

Adrian Roberts and David Nutter
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What is COYU?

BioSS
Combined Over-Year Uniformity criterion (COYU)

A method for determining uniformity of candidate variety
« Characteristic-by-characteristic
* Quantative characterisics
« Measured on single plants
« Two ormore cycles

« Originally proposedin TWC/6/9 (1988}, deriving from work from
the very first TWC meefings
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COYU key concepts
BioSS
‘Compares uniformity with similar varieties

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

« Log (SD+1)

Adjust for any relationship between variability (SD) and level of
expression
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Relationship between uniformity
& mean -]

Currently adjustment uses moving average method

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

New method proposed and tested
« Uses spline method instead of moving average:
« Software developedin R and DUST

Practical Exercise
+ Data from Finland, France, Kenya, United Kingdom
= Reported on previously - TWC/33/16
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Activities in 2016-7

New data received from Denmark and Slovakia

Identification of suitable probability levels

Thoughts on extrapolation

Update on software

BioSS
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Identifying suitable probability
levels ]

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 probabily value from COYU calculation
« When smaller than set probabily level = nor-uniform

wease
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Approx equivalent probability levels to current COYU at 0.001
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Approx equivalent probability levels to current COYU at 0.001
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Probability level
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Extrapolation
BioSS

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

In any cycle

Important because COYU is based onthe relationship between
mean and variabilty (uniformity)
+ Forboh curent and proposed methods of COYU

Needto agree what to do in cases of extrapolation
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Defining Extrapolation?
BioSS

Consider each cycle separately
Direct method:
« Ifinside range of reference variefies = 0
« Othenwise, diference in level for candidate compared to the most
similar reference variety divided by range ofreference varieties
iR (X — X, X~ Xmax)
Comax = Xmin)
Relative method:
« Ifinside range ofreference varieties < 0
« Othenise, rafio of prediction standard error for candidate over
that for the nearest comparable variety
Twease
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Defining Extrapolation

Consider each cycle separately
Direct method:

« Does not depend on number of observations

« Does notrelate to eflect of extrapolation on COYU

Relative method:
« Incorporates effect of extrapolation on COYU

* More observafions, saferto go further away from reference
variefies
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Proposal
BioSS

Use relative method

When relative level of extrapolation exceeds a threshold, expert
judgement required

Threshold? 120%?
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Software

BioSS
R: package -source code also available on GitHub

DUST module - accesses R package
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Software

BioSS

To do:

Improve installation ith 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).
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