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* We should look at accuracy!!!
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Accuracy and possible EBV change

Possible change =

BW EBV of Possible
18 ACC ch interval of 95% =
. ange EBV + 1.96xSE
Bull A .05
Bull B .80 .53

Modified from: Dan Moser’s GA talk - 2016

Accuracy and possible EPD change

Bull A, Acc. =.05

Which EBV will

1.8 BW EBV +2.49 change most?
-0.69 to 4.29

Which Bull has

more reliable EBV?
Bull B, Acc. =.80

1.8 BWEBV .53
1.27to 2.33

Modified from: Dan Moser’s GA talk - 2016

Variations of Theoretical Accuracy

. _ PEV Henderson (1975)
* Several: Accuracy = /1 __o.m) ‘ Derivations under selection or not

PEV Lower values

* Beef cattle: BIF Accuracy =1 — Approaches 1 very slowly
ah(1+ Willham (~1985)

PEV Lower values
* Dairy cattle: reliability = 1 ——— ) Approaches 1 more slowly
Y y oi;(1+F) Fraction of 6% accounted for by EBV
VanRaden et al. (~1989)
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How to validate: Prediction accuracy

* accuracy = COR(u, )

* Reflects the correlation between true and estimated breeding value

* Do we have true breeding values in real populations?

* accuracy = COR(benchmark, )

A

Something we are
trying to predict

Future performance
(Progeny) yield deviation

mmmms)  Deregressed EBV

High accuracy EBV
Future EBV

Prediction accuracy
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Training data
to build
statistical

models

Predict
breeding
value from
marker
genotypes at
early age

Adapted from Wolc et al. 2015)

Training

Validation

Prediction Accuracy

Pedigree
Genotypes
Phenotypes

Complete data (used to compute the benchmark)
2018 2019

* Reduced data (used to compute GEBV and EBV)

Pedigree
Genotypes
Phenotypes

2018 2019

Training animals (up to 2018)

Validation animals (2019)

10

Which benchmark to use?

* accuracy = COR(benchmark, Qi)

Validation animals

Trait measured on

Benchmark

Dairy bulls progeny

daughter yield deviation /
deregressed proof

11

12




DYD or DEBV as benchmark

Dec. Dec.
2013 2017

Reduced data:
* Remove 4 to 5 years of data

* Bulls with no daughter records in the reduced data
Bulls have at least 10 daughters in the complete data
At least 100 bulls

Pedigree

Genotype —-—-=-=-=- . -. |:>

Phenotype —— |

* Benchmark: Deregressed EBV (based on VanRaden et al., 2009)

EBVcomplctc - PAcompchc

DEBVeompiete = + PAcompiete

Reomplete

R? = prediction reliability

DEBVcompiete = bo + b1(G)EBViequcea bo = bias
b1 = dispersion

Are bias and dispersion also important?

b, gives the
ability to b, gives the ability
correctly to correctly shrink
estimate the ® the GEBVs of the
genetic gain G young animals

Dispersion

————— Selection rule

Genetic gain  Young animals
low accuracy

EBV

@
® Old animals
High accuracy

TIME

Adapted from Legarra and Reverter (2017)
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A new validation method

Adjusted phenotypes as benchmark

Reduced data: *  Remove 1 or 2 years of data

: 2018 2019 * Validation animals with own
Pedigree .
Genotypes phenotypes in fche complgte data
Phenotypes 7T [ * Phenotypes adjusted for fixed
effects (complete data)

Predictivity or predictive ability of (G)EBV = Cor(Yagj, (G)EBVyequced)

bo = bias

Yaij= by + b1(G)EBVrequced by = dispersion

.

.

.

.

.

LR Method

* Linear Regression metrics
* Legarra & Reverter (2018; GSE)

Reduced (partial) and Complete (whole) data

Validation animals have phenotypes in the complete data but not in the reduced data

Benchmark: complete (G)EBV

Compares EBV with EBV and GEBV with GEBV

* Same scale
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LR validation

* Accuracy
Accuracy = [0t ) or Accuracy =
(1+F=2f)0ge

* Dispersion @, =bg + byl

« Consistency between subsequent evaluations oty = cor (i, )

Estimator of the ratio of accuracies using the “reduced” or the “complete” data
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