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CDCB database sta+s+cs
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https://uscdcb.com/database-stats/



ssGBLUP tests for CDCB
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GEBV for almost 7M animals left
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• Equivalence between ssGBLUP and ssSNPBLUP
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IP + Reliability of IP
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• Reliability of Indirect Predictions

REL&'!  =
zj=>?(!")zj′

σu2
Liu et al. (2017)

B>?(!") = $%!&"#(& − C("(")&"#%$
• Obtaining =>?(!") from ssGBLUP 

High cost – inverse of LHS of MME 

Feasible for small datasets – up to 35k genotyped animals

How to overcome this limitation?



Using the APY framework
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• If using APY in ssGBLUP
• Numerical equivalence

• &' = (&)
• &) = *(&+'()!" &' 

• !"#(%&) = *(&+'()!" (+ − (!!!!)+'()!" (*

FuncRon of CORE animalsFuncRon of all genotyped animals

• If using APY in ssGBLUP
• Equivalent APY ssSNPBLUP model 

• &' = (*&)
• &) = *(*!+'()!" &' = *(+&+++!"&'+
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Equivalence APY ssGBLUP − ssSNPBLUP
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B>?(!") = $%)!&))"#	(&)) − C(#$(#$)&))"#%)$
?

• Approximated reliabilities of GEBV

B>?(!") = $%!&*'+"# (& − C("(")&*'+"# %$



Reliability of GEBV in APY ssGBLUP
• Reliability based on PEV
• Approximated for large populations
• Weights based on approximations
• Block sparse inversion with APY 
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ssGBLUP evalua+on process
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• Genomic evaluation process
• GEBV using APY ssGBLUP + reliability using block sparse inversion

C(#$(#$ = D+ &,-."/ "/

B>?(!") = $%)!&))"#	(&)) − C(#$(#$)&))"#%)$



Pipeline

• blup90iod3
•  GEBV

• accf90GS3
• GEBV reliability and !)!")!"

• postGSf90
• Backsolve !)!")!"  to "#$(&')

• Predf90
• IP and IP reliability

Official EvaluaRons

Added portion



Holstein Dataset
• Pedigree: 2,240,568 animals

• Milk Yield: 1,422,330 Records

• Genotypes: Total: 33,338 

     Training: 32,570 bulls

     Validation (2017): 768 bulls 

• Exact reliabilities based on the inverse (training + validation)

• Reliabilities of IP (for validation) with exact C("("  (from training)

• Reliabilities of IP (for validation) with approximated C(#$(#$  (from training)



Exact vs. IP reliabili+es
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Reliability of IP with exact 0"!"!

b0 = 0.01

b1 = 0.99

Cor = 0.99



IP reliabilities with exact vs. approx. !!!"!!"

Reliability of IP with approximated 0""#""#

Re
lia

bi
lit

y 
of

 IP
 w

ith
 e

xa
ct

 0
" !
" !

b0 = 0.07

b1 = 0.90

Cor = 0.94



Take home messages

• Reliability of IP can be computed from the official ssGBLUP runs

• Based on approximated !)!")!"
• Using the existent pipeline

• Already implemented in BLUPF90 

• Next steps:

• Add the residual polygenic effect

• Genotyped animals with own or progeny records

• Multibreed



UGA AB&G team
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