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Genetic Exchange between Genetic Exchange between 
Canada and other countriesCanada and other countries

Genetics stock imported in Canada from US, Genetics stock imported in Canada from US, 
France and other countiesFrance and other counties

Canadian genetics exported to over 50 countries Canadian genetics exported to over 50 countries 
around the worldaround the world

Canadian equivalent Canadian equivalent EBVsEBVs use for initial selectionuse for initial selection

EBVsEBVs are updated with increasing progeny are updated with increasing progeny 
informationinformation

Countries importing Canadian genetics interested Countries importing Canadian genetics interested 
to participate in common genetic evaluationsto participate in common genetic evaluations

Same might be true for other countries as well   Same might be true for other countries as well   



Conversion of Conversion of EBVsEBVs or or EPDsEPDs
SimilaritiesSimilarities

•• BLUP evaluation systemBLUP evaluation system

•• More or less similar traitsMore or less similar traits 
and evaluation modelsand evaluation models

Some differences:Some differences:
• Expression of breeding values 

E.g. In  US expressed as expected Progeny 
Difference (EPD) and measurements in pounds and 
inches

• Base adjustment method

• Genetic level

STAGESSTAGES
US US EPDsEPDs

IFIPIFIP
French French 
EBVsEBVs

CCSICCSI
EBVsEBVs



Number of commonly used sires  Number of commonly used sires  

Trait Breed Number 
of sires

Average number of 
progeny with records

in France in Canada

Litter size
Yorshire 68 284 81

Landrace 44 183 88

Backfat/Age
Yorshire 78 376 141

Landrace 58 206 101



Conversion ModelsConversion Models 
Model 1Model 1

Vector of differences between 
Foreign and Canadian 
breeding values

Conversion 
factor

Random residual with 
heterogeneous variance

Variance of residual = R2
CA . σ2

a (1 – R2
FR .R2

CA )

Models (1) – derived from Goddard(1985) and Wilmink(1986)

1. Conversion formula : Canadian EBV = Foreign EBV + μ
Assumption : 1 unit increase in Canadian breeding value is equivalent to 1 unit 
increase in Foreign breeding value

Model used : Y = μ
 

+ e



Conversion ModelsConversion Models 
Model 2Model 2

Models (2) - derived from Goddard(1985) and Wilmink(1986)

2. Conversion formula : Canadian EBV = b × Foreign EBV + μ∗
Assumption : Foreign and Canadian scales are not equal

Model used : C = μ
 

+ b.F + e

Deregressed 
Canadian EBV

= 

intercept

Random residual 
with 
heterogeneous 
variance

Scale 
conversion 
factor

Foreign EBV

Variance of each residual = σ2
a (1 – R2

FR .R2
CA ) / R2

CA 

2/)( CACA RxEBV −



Comparison of conversion models  Comparison of conversion models  

General conclusionsGeneral conclusions
In model 2, the slope was non In model 2, the slope was non 
significantly different from 1.significantly different from 1.
Model 1 seems acceptable andModel 1 seems acceptable and
simple to usesimple to use
Conversion factors from model 1 are Conversion factors from model 1 are 
used currentlyused currently
Information provided to users through Information provided to users through 
web based toolsweb based tools



Information to member breedersInformation to member breeders 
Interactive Web toolsInteractive Web tools



Information to member breedersInformation to member breeders 
US EPD ConverterUS EPD Converter



Genetic Exchange between Genetic Exchange between 
Canada and other countriesCanada and other countries

STAGES
US EPDs

IFIP
French EBVs

CCSI
EBVs

Mexican herds
Canadian EBVs

Herds in Chile
Canadian EBVs

Chinese herds
Canadian EBVs



Common Genetic EvaluationsCommon Genetic Evaluations

Currently progeny records from Currently progeny records from 
imported boars used in the genetic imported boars used in the genetic 
evaluationsevaluations
Accounting for geneAccounting for gene--flow through flow through 
phantom groupingphantom grouping
Importing herds included in common Importing herds included in common 
genetic evaluationgenetic evaluation
More data and model refinement More data and model refinement 
neededneeded



Common Genetic EvaluationsCommon Genetic Evaluations
ModelModel

yy ii = = μμ
 ii 1 +1 +ZZ ii QgQg ii + + ZZ ii ss ii + + ee ii

yyii = Sire evaluation from county i= Sire evaluation from county i
1 = Corresponding vector of 1s1 = Corresponding vector of 1s
g = Phantom parent genetic group from g = Phantom parent genetic group from 

county icounty i
ZZii and Q=incidence matricesand Q=incidence matrices
ssii =Sire transmitting abilities for county i=Sire transmitting abilities for county i
eeii =random residual effects from country i=random residual effects from country i



ConnectednessConnectedness 
Required levelsRequired levels
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GenotypeGenotype--environment environment 
InteractionsInteractions
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Common Genetic EvaluationsCommon Genetic Evaluations

Important considerationsImportant considerations
•• Keeping track of animal identifications Keeping track of animal identifications 

after importationafter importation
•• Standardization/documentation of Standardization/documentation of 

measurements and methodsmeasurements and methods
•• Degree of connectednessDegree of connectedness
•• GenotypeGenotype--environment interactionsenvironment interactions
•• Multiple Trait Across Country Multiple Trait Across Country 

Evaluations Evaluations 
•• Validation and publication of resultsValidation and publication of results
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