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Abstract

This research aims at comparing the efficiency of the three methods used in parameter
estimation in Analysis of Covariance of Completely Randomized Design (CRD), Ordinary Least
Square method (OLS), M-Estimation method using robustness of Ramsay and Rank
Transformation method. The two indicators employed for the comparison are capability to control
probability of type I error when treatment effects are equal 0, and power of the test when
treatment effects are not equal 0. In this study the residuals are allowed to have two different
skewed distributions, lognormal distn‘bution when mean is 0, standard deviations are 0.5,1.0_ and
Chi-square distribution when degrees of freedom are 1,2 and 3. Number of treatment in both
distributions are 3,5 and 7. Each treatment uses sample size equal 5,10 and 15, number of
covariate are 2 and 4. Significant levels (O{) used in the hypothesis testing are 0.01 and 0.05.
Computer program employed in this study is Monte Carlo technique which each situation are

repeated 1,000 times.The results of this research can be concluded as follow:

1. Probability of Type I error
For lognormal distribution, Rank Transformation method can control probability

of type I error in all situation. On the other hand, OLS method cannot control probability of type I



error when sample size in each treatment is small, number of treatment is large. For Chi-square
distribution neither OLS nor Rank Transformation method cannot control probability of type I
error when sample size in each treatment is small, number of treatment is large. By conclusion
increasing sample size and significant level will improve capability to control probability of type 1
error for all estimation methods and in both types of residuals’ distribution.
2. Power of the Test

For lognormal distribution , OLS method has the highest power of the test in all
situation with low standard deviation. M-Estimation method has the highest power of the test in
the case of small size which Rank Transformation method has in the case of large size ,with high
standard deviation. For Chi-square distribution , M-Estimation method has the highest power of
the test in the case of small size. Rank Transformation method has the highest power of the test in
the case of large size with high degree of freedom. OLS method has the highest power of the test
in the case of large size, number of covariate variable is large with low degree of freedom. For all
residual’s di§tﬁbution in this resecarch power of the test of OLS ,M-Estimation and Rank
Transformation method vary to sample size in each treatment and significant level. On the other

hand, they have inverse relation with number of treatment and number of covariate,



