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Aim:
Examine the use of unbalanced data to estimate

macro- and micro-environmental sensitivity

Background:

+ Environmental sensitivity (ES) determines how
much a phenotype varies due to environmental
changes.

+ Macro-ES are in response fo changes in macro-
environments,

+ Micro-ES, caused by micro-environments, affects
the vanability of phenotypes.

+ ARN-DHGLMM model can estimate macro- and
micro-ES simultaneously,

+ The possibility of using the RN-DHGLMM on
unbalanced data has not previously been
investigated in detail.

Micro environment

Figure 1. Nusvaton of maoo- (bue bax) and micaro-
environmernts (arange box)

Macro- versus micro-environments
Macro-environments are definable and/or
“quantifiable environments often share by groups of
~animals
~environments.
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Approach:

Simulation of unbalanced datasets

Analysed using a reaction norm double
hierarchical generalized linear mixed model (RN-
DHGLMM)

Simulated phenotype:
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+ x was random effect of herd drawn from N(0,47)

+ g/ was environmental variance of exponental
model

+ gwas scalar drawn from N(0,1)

Data structures:

Name (symbol) |Half sibdesign |Distribution of offspring
aCross macro-
environments

Even () Balanced Balanced

Uneven (@) Unbalanced Balanced

Unbalanced (A} Unbalanced Unbalanced

Analysis:

+ RN-DGHLMM were used to estimate all simulated
components

+ ASRemM 1

Addifive genetic vanance

Accuracy of EBVs

Conclusion:

Unbalanced data does not impact estimation of
variance components

Unbalanced data reduces accuracy of EBVs
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