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SUMMARY 

Ten replicates were generated for each 30 combination of generation (5 
generations) heritability levels (3 levels), type of mating (random mating and 
selective mating). 

GS, REML and MIVQUE were used to calculate the variance components (VC) 
and heritabilies. The trait considered was lamb weaning weight with total phenotypic 
variance of 14.00 kg. 2 . The real variance components were modified to simulate three 
levels of heritability (0.1, 0.3 and 0.5). Data were analyzed to compare the quality of 
GS estimator with those of REML and MIVQUE according to the mean squared error 
(MSE) of the estimates of these estimators. 

The effects of heritability levels, generation number ( 1 to 5 ), selection (random 
mating and selective mating), method of analysis and all2-way interactions on the 
estimates of variance components were examined. In the case of continuous variable 
(weaning weight), it could be concluded that in MIVQUE mean estimates appeared 
to overestimate of residual variance a/ for all three levels of heritability under 
selection or no selection and underestimate heritabilities in the case of h2 =0.3 and 
0.5 under selection or no selection. 

Estimates of VC and heritabilities by GS were closer to the real values of 
parameters than those by REML and MIVQUE. There were significant differences 
(p<0.05) between the mean estimates of heritabilities within heritabilities levels, 
generation number, type of mating and within method of analysis. All the 2-way 
interaction showed significant differences (p<0.05) except the term generation 
*method of analysis and generation *levels of heritability interactions (p>0.05 ). 

REML and GS estimates were not affected by selection but those by MIVQUE 
method were. Overall, under random mating, the GS and REML estimates seemed to 
be similar for continuous variable (weaning weight), especially at higher heritability. 
The GS had consistently smaller MSE than REML and MIVQUE due to the influence 
of the prior distribution of the variance component on the posterior distribution. 

GS was a more suitable method in most cases and especially for the case of low 
heritability than REML and MIVQUE as it yielded estimates with smaller MSEs. 
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INTRODUCTION 

Estimation of variance components (VC) has long heen an important aspect of 
animal breeding. Mean squared error for variance component increases as estimated 
values move away from the true values. Accurate estimates of variance components 
are important for genetic parameter estimation (Henderson, 1975; Schaeffer, 1984). 

Computer simulation of genetic systems attempts to use knowledge of gene action 
along with modem computers to model actual systems. Simulation and theoretical 
results have been main tools in evaluating the impact of selection in most domestic 
species. The most common type of selection, as it relates to variance component 
estimation and genetic prediction, is the selection of animals to be parents. When 
data have been selected, there are concerns about the quality of parameter estimates 
and predicted genetic values. 

The current method of choice for estimating VC is restricted maximum likelihood 
(REML) (Meyer, 1990). But, computational limitations have restricted the size of the 
data sets that can be considered for variance component estimation. However, VC 
estimation is now facilitated by many protocols provided with using derivative-free 
algorithms (Smith and Graser, 1986;), the use of sparse matrix techniques (Misztal 
and Perez-Enciso, 1993), or both (Boldman and Van Vleck, 1991; Boldman et al., 
1993). 

However, Gibbs Sampling (GS) is useful in that it yields direct and exact 
estimates of variance components and breeding values, and is suitable to run on 
microcomputers and workstations because the relatively little information it needs to 
be kept in memory (Schaeffer and Kennedy, 1986). GS is based on Bayesian variance 
component estimation method. The main objective of this study was to compare the 
quality of variance-component GS estimators compared with those of the restricted 
maximum likelihood and minimum variance quadratic unbiased estimation especially 
when selection is applied with different levels of heritabilities and different number 
of generation in the continuous trait of weaning weight trait. 

MATERIALS AND METHODS 

Material 
Data used in the animal model were generated using a Monte Carlo simulation 

procedure. This simulation method generated five generations of animals. The first 
generation (base population) consisted of 100 sires; each mated to 10 females to 
produce 2 progenies from each mating (one male and one female). The first 
generation was sampled from a conceptually infinite population of unrelated animals 
(Mousa, 1989). Both additive genetic and residual effects were distributed normally, 
and covariances among base additive genetic and residual effect were all null. For 
generations after the first, a fraction of the males was chosen as sires of the next 




























