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Objective: To investigate the effect of population 

structure in the data on grouped analysis:

•Model group records with varying group sizes

•Considering multiple random effects 

•Asses genetic parameter and breeding values

1) Develop methodology based on analysing simulated data

2) Applying the method to real data



Modelling pooled data with varying group size and 
different random effects

• Individual record:

•Group record:
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Real data

• Low within pen relationship (Case 1)

• 23824 animals for analysis in 709 sections in 15 years

• Majority 1 littermate per pen.

• 47868 animals in pedigree

• Group size : 8 to 14 pigs per pen

• Large within pen relationship (Case 2)

• 100285 pigs with phenotype

• 112959 pigs with pedigree

• Group size : 6 to 15 pigs per pen



Simulation of data

𝞂𝒂
𝟐 𝞂𝒄

𝟐 𝞂𝒍
𝟐 𝞂𝒆

𝟐 𝒉𝟐

simulated 300 70 40 490 0.33

• Pedigree & data structure from low and large within pen 

relationship data are used

• Breeding values

• Mendelian sampling term has expected value of 0 and 

variance of 

• No selection

• Taking into account inbreeding

• 10 replicates
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Simulation: genetic parameter estimation

𝐲 = 𝐗𝐛 + 𝐙𝐚 +𝐖𝐜 + 𝐒𝐥 + 𝐞

𝐲∗ = 𝐗∗𝐛 + 𝐙∗𝐚 +𝐖∗𝐜 + 𝐒∗𝐥 + 𝐞∗

Scenario Analysis 𝜎𝑎
2 𝜎𝑐

2 𝜎𝑙
2 𝜎𝑒

2

Simulated 300 70 40 490

Case 1 Individual 298 (18) 71 (5) 44 (11) 490 (13)

Pooled 241 (60) 70 (26) 76 (91) 495 (254)

Case 2 Individual 298 (15) 71 (2) 40 (3) 492 (6)

Pooled 302 (43) 72 (7) 31 (16) 491 (75)



Simulation: accuracy of breeding value estimation

Scenario Individual Pooled

Case 1 0.67 (0.02) 0.34 (0.03)

Case 2 0.70 (0.01) 0.48 (0.02)



Real data analysis: low within pen

Trait
𝝈𝒄
𝟐 𝝈𝒂

𝟐 𝝈𝒆
𝟐 Total h2

Individual RFI 6.6 16.7 73.2 96.5 0.17

Sum group RFI - 18.8 93.0 111.8 0.17

𝑦𝑖𝑗 = 𝑌𝐻𝑀𝑖 + 𝑏1𝑆𝐵𝑊𝑗 + 𝑏2𝐴𝐷𝐺𝑗 + 𝑎𝑗 + 𝑐𝑗 + 𝑒𝑖𝑗

𝑦𝑖𝑗
∗ = 𝑌𝐻𝑀𝑖

∗ + 𝑏1
∗𝑛𝑗

∗ + 𝑏2
∗𝑆𝐵𝑊𝑗

∗ + 𝑏3
∗𝐴𝐷𝐺𝑗

∗ + 𝑎𝑘
∗ + 𝑒𝑖𝑗𝑘

∗

Modelling feed efficiency



Accuracy: low within relationship

Cor(BVindividual ,BVgroup) = 0.36



Real data analysis: large within pen relationship

𝑦𝑖𝑗𝑘 = 𝑌𝐻𝑀𝑖 + 𝑆𝐸𝑋𝑗 + 𝑎𝑘 + 𝑐𝑘 + 𝑙𝑘 + 𝑒𝑖𝑗𝑘

𝑦𝑖𝑗𝑘𝑙
∗ = 𝑌𝐻𝑀𝑖

∗ + 𝑆𝐸𝑋𝑗
∗ + 𝑏1

∗𝑛𝑘
∗ + 𝑎𝑙

∗ + 𝑐𝑙
∗ + 𝑙𝑙

∗ + 𝑒𝑖𝑗𝑘𝑙
∗

Modelling growth 

Trait Analysis 𝝈𝒂
𝟐 𝝈𝒄

𝟐 𝝈𝒍
𝟐 𝝈𝒆

𝟐

ADG Individual 2691 (113) 694 (18) 424 (19) 4219 (51)

Pooled 2909 (370) 434 (88) 484 (74) 5661 (864)

The accuracy of breeding value estimation = 0.65



Conclusions

• Developed model for pooled data considers:

• multiple fixed and random effects

• varying group sizes

• Developed model can be used for genetic parameter 

estimation

• With larger standard error

• A close genetic relationship within a pen is favourable for 

breeding value estimation

• Genetic parameter estimation with group records on feed

intake and growth is feasible


