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Figure 1. Mean square(s) error of genetic variance for randomly mated population (RP), unselected population (UP), and
selection population (SP) using Gibbs sampling mean (GSMN), Gibbs sampling mode (GSMD), Restricted
maximum likelihood (REML), and minimum variance quadratic unbiased estimation (MIVQUE) estimates of
variance components with heritability of 0.3 and 0.5 generation of matings with 40 animals of each sex in each

generation.

Source: Van Tassell et al. (1995).
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Table 1. Estimates of (co)variance components as a proportion of the total variance averaged over five replicates
using restricted maximum likelihood, Bayesian analysis, and Method R under random, phenotypic across
contemporary groups, and BLUP selection.

Random selection Phynotypic selection BLUP selection
(n = 30,000) (n = 24,000) (n = 24,000)

Parameter®  True  REML® GS° MR’  REML GS MR  REML  GS MR
Model |

Ve 70 70.9 71.6 70.9 70.6 70.6 59.9 69.8 70.0 69.8
Va 30 29.1 28.9 29.1 29.4 29.5 401 30.2 30.0 30.2
Model {I

Ve 60 59.7 59.8 59.8 61.0 59.5 48.6 60.6 60.3 60.4
Va 30 30.4 30.3 30.4 28.9 30.7 43.5 29.2 30.0 29.3
Vpe 10 9.9 9.9 9.8 101 9.8 7.9 10.2 9.8 10.4
Model I

Ve 60 59.0 60.6 59.5 58.9 58.6 49.6 59.8 59.9 64.2
Va 30 30.1 295 30.8 311 32.1 50.5 30.1 31.2 26.6
vm 15 16.5 161 14.2 15.1 141 10.1 15.0 14.4 13.7
Model IV

Ve 50 497 49.7 51.1 48.3 51.1 50.7 47.8 50.3 50.7
Va 30 311 30.2 311 30.6 29.8 37.2 311 29.5 30.1
vd 20 20.2 20.2 225 211 21.4 121 211 20.2 19.2

“Va = direct additive genetic variance, Vm = maternal additive genetic variance, Cov(a,m) = covariance between

direct and maternal additive genetic effects, Vpe = permanent environmental variance, Vd = direct dominance

variance, Ve = residual variance

REML = restricted maximum likelihood

°GS = Bayesian analysis via Gibbs sampling
MR = Method R

Source: Duangjinda et al. (2001a)
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Table 2. Comparison of Method R, MIVQUE, REML and Gibbs sampling for estimating variance components.

Method R~ MIVQUE  REML Gibbs Source'
sampling

® Mean square error of genetic High High Low Low 2, 4,10, 14,
variance when have large data 19
sets

® Utilize all data in national Yes No No Maybe 5,6, 12, 18,
evaluation 20, 21

® Selection bias on estimates No/Yes Yes No No 2,3,7,15, 16,
variance components 17,19

® The appropriate for multi-trait and No No May be Yes 8,9, 12,13
complex models

® Normal assumption require No Yes Yes No 1,4, 11

'Source: 1 = Banks et al. (1985), 2 = Druet et al. (2001), 3 = Duangjinda et al. (2001a), 4 = Gianola et al. (1992), 5 =
Henderson (1984), 6 = Hill (1984), 7 = Kaiser and Golden (1994), 8 = Mayer (1985), 9 = Muir et al. (2007), 10 =
Ouweltjes et al. (1988), 11 = Piles et al. (2003), 12 = Reverter et al. (1994), 13 = Schaeffer et al. (1978), 14 = Smith
and Graser (1986), 15 = Sorensen and Kennedy (1984), 16 = Sorensen et al. (1994), 17 = Van der Werf and de Boer
(1990), 18 = Van Tassell et al.(2000), 19 = Van Tassell et al. (1995), 20 = Wang et al. (1994), 21 = Winkeiman and

Schaeffer (1988).
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