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Abstract

The objective of this study is to compare three estimation methods of variance
components, which are Classicat method (ANOVA), Bootstrap method (BOOT) and
Maximum likelihood estimation method (MLE), in two-stage nested design for random-
effect model with balanced and unbalanced data. The study consists of 2 factors; factor
A with 2 levels (a=2) and factor B with 2, 3 and 4 levels (b =2, 3, 4), with 3 levels of
coefficient of variation (C.V.); 0.1, 0.3 and G.5. The bias, variance and mean square error
(MSE) are used as criteria of comparison.

Three variance component estimators for factor A, factor B and random error
are considered simultaneously. For balanced and unbalanced data, the results indicate
that when {a,0)=(2,2), (2,3) and (2,4), MLE mostly yields smallest bias, except when
(a,b)=(2,4) and C.V.=0.1, BOOT yields smallest bias. When considered variance, BOOT
mostly yields smallest variance for all factor levels and all coefficients of variation. When
considered MSE, BOOT tends to yield smallest MSE, except when (a,b)=(2,3) at
C.V.=0.1 and (a,0)=(2,4) at C.V.=0.5, MLE yields smallest MSE. In addition, as C.V.

increases, the bias, variance and MSE tend fo increase.





