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SOME BACKGROUND
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How did it start (in theory)?
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How did it start (in plans)?
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How did it start (in practice)?
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How did it start (in practice)?
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How did it start (in practice)?
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How many methods?

What kind of distribution assign to this?
How do you solve this equation system?
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How many methods?
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How do you interpret the methods?
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An example

Data
(All in flat files)
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Genotype checks

- Handling SNPs for multiple reported genotypes;
- Handling of conflicting sire-son SNP conflicts;
- Handling of conflicts between A & G
-
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SNP editing

- Is the SNP is bi-allelic;
- Call rate for each locus and animal;
- Minor allele/genotype frequency;
- Within and across country test of conformity to HW ratios;
- Across genome phase of all SNPs;
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Pedigree

Do we want to use the pedigree?

Do we want to use A, G or a mix of them?
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Phenotype

- Real phenotype;
- A proxy :

- Predicted Genetic Merit (EBV, PTA);
- De-regressed PGM;
- Daughter Yield Deviation (or any ”corrected phenotype”) 
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Check of genomic results

- Correlations of PGM, DGV and GEBV for different groups of animals;
- Gain in reliability for three groups of animals;
- Correlation between “REL PGM” and the “difference between PGM & 

DGV/GEBV”;
- Etc.
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Imputation of missing SNPs

- From low to high density;
- Speed;
- Accuracy;

19

Genomic evaluation method and 
implementation

- The genomic evaluation was the one proposed by VanRaden (2008; 
JDS: 91: 4414-4423). 

- An iterative, nonlinear model with heavy-tailed prior for marker effects 
analogous to Bayes A is used (a curve parameter of 1.05 was used). 
Base population allele frequencies are subtracted from genotypes, 
and a polygenic effect (poly) with 10% of additive variance is fit in the 
model:

- DPGM = mean + Σgenotypes*effects + poly + error.

Results



Genotypes (May 2012)

SNP panel

LD 50KV1 50KV2 HD Sum

CHE - 1799 948 - 2733

DEA - 1821 639 - 2445

FRA - 91 135 - 226

ITA - 1547 185 - 1644

SVN - 191 - - 191

USA 4 938 44 15 994

Used 7670

Phenotype (May 2012)
Number of Number of

Trait Population
s Bulls Trait Population

s Bulls

ANG 3 2162 MCE 3 3554
BDE 4 4660 MIL 6 5320
CC1 4 3882 MSP 3 4653
CC2 4 3997 OCS 5 3584
CRC 4 4009 OFL 4 4517
CWI 5 4439 OUS 4 4579
DCE 3 4460 PRO 6 5320
DLO 5 4964 RAN 5 4872
FAN 5 4868 RLS 5 4872
FAT 6 5320 RTP 4 3560
FTL 5 4871 RUH 5 4868
FTP 4 3723 RUW 5 4868
FUA 5 3864 RWI 4 3959
HCO 3 2697 SCS 5 5067
HDE 4 4597 STA 5 4872
INT 2 2782 UDE 5 4872

MAS 5 5067 USU 5 4872
Total 150
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r(EBV,GEBV)
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Validation



Validation principle

Phenotypes
Time

BLUP EBV Full 
Model

Phenotypes
Time

BLUP EBVr Reduced 
Model

TEST BULLS: first progeny test in the 
end of the period and have only 

parent information in the reduced 
model

Current phenotype = b0 + (b1*EBVr) + Ԑ
H0: b1=E(b1)
Reasonable R2

Validation: 73 “country-trait” combinations 
REFERENCE VALIDATION

GROUP TRAIT POPULATIONS POPULATION POPULATION
CONF ang 3 1394 450
FERT cc2 3 2383 922
LONG dlo 5 3756 656
CONF fan 5 3125 1107
PROD fat 6 3505 1270
CONF ftl 5 3128 1107
CONF ftp 4 2288 927
FERT int 2 1637 605
PROD mil 6 3505 1270
WORK msp 3 2980 1058
PROD pro 6 3505 1270
CONF ran 5 3129 1107
CONF rls 5 3129 1107
CONF ruh 5 3125 1107
UDER scs 5 3319 1218
CONF sta 5 3129 1107

Validation

Across country validation
All bulls used in validation

Within country validation
Only domestic bulls used in validation

2 bull selection criteria * (16 traits) * (2-6 countries / trait) = 146 “country-traits” to validate

Across country validation (Sep 2011)
TRAIT Total P Total F
ang 2 1
cc2 2 1
dlo 2 3
fan 2 3
fat 6 0
ftl 5 0
ftp 2 2
int 1 1
mil 6 0
msp 3 0
pro 6 0
ran 3 2
rls 4 1
ruh 2 3
scs 4 1
sta 5 0
Total P 52
Total F 21



Within country validation  (Sep 2011)
TRAIT Total P Total F
ang 2 1
cc2 3 0
dlo 3 2
fan 2 3
fat 6 0
ftl 5 0
ftp 3 1
int 2 0
mil 5 1
msp 3 0
pro 5 1
ran 4 1
rls 5 0
ruh 3 2
scs 4 1
sta 5 0
Total P 60
Total F 13

Gain and Gain  (Sep 2011)

Genomic validation Genomic evaluation
R2- Gain REL Gain

CHE fat 22 38
DEA fat 22 39
FRA fat 21 39
ITA fat 21 39
SVN fat 20 40
USA fat 20 38

MEAN All traits 16.3 36.3
STD All traits 8.0 3.9

Across country validation (Jan 2012)

Passed Failed

Mean SD Mean SD

b1 0.94 0.07 0.75 0.10

SE b1 0.10 0.11 0.04 0.01

R2 Gain 17.21 7.93 12.98 5.87

Conclusions



Conclusions
Pooling of genotype data from several countries is an effective way of 

building a large enough reference population.

International (MACE) breeding values work well as the input/phenotype.

The reliability gain for the old bulls is 5%-10% for high h2 traits, and 10%-
20% for low h2 traits (interpret these numbers cautiously).

The reliability gain for the young bulls is 20%-40% irrespective of h2 (interpret 

these numbers cautiously). 38

A QUESTION

MIL: h2 = 0.360
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PRO: h2 = 0.350
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FAT: h2 = 0.340
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SCS: h2 = 0.270
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DLO: h2 = 0.163
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CRC: h2 = 0.039
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CC1: h2 = 0.013
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CC2: h2 = 0.013
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MCE: h2 = 0.011
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DCE: h2 = 0.009
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