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## 4582161426  : MAJOR STATISTICS

ROBUST AND EFFICIENT WEIGHTED LEAST SQUARES ESTIMATOR
KANYARAT POTISUT : ESTIMATION OF PARAMETERS IN LINEAR REGRESSION MODEL HAVING
OUTLIERS IN DEPENDENT VARIABLE. THESIS ADVISOR : ASSOC. PROF. CAPT. MANOP
VARAPHAKDI , M.S. 150 pp. ISBN 974-53-1934-1

The objective of this research is to compare the efficiency of estimators for parametor estimation in
linear regression model when the dependent variable has outliers. The estimators are Ordinary Least Squares
Estimator (OLSE), Adaptive Weighted Least squares Estimator (AWLSE), and Robust and Efficient Weighted
Least Squares Estimator (REWLSE). The measurement for the efficiency of estimators is the Average Mean
Square Error (AMSE). Random Errors (€ ) are independent and identically distributed normal that are generated
from two distributions and was done under mild and extreme outliers. The contaminated normal distribution is
mixture of the normal distribution having mean of zero and variance of 10, and the normal distribution having
mean of zero and variance of 10C” where C is a scale factor that is 3 for mild level and 10 for extreme level. And
the contaminated normat distribution is mixture of the normal distribution having mean of zero and variance of 10
and the Laplace distribution having mean of zero and variance of 2B2 where [ is 8 for mild level and 25 for
extreme level. This research specified the parameterE =(5,1,1 )T. The observations of independent variable X,
are generated from the normal distribution with mean of 20 and variance of 10. The observations of independent
variable X, are generated from the normal distribution with mean of 30 and variance of 25. The sample sizes (n)
are 20, 30, 40, 50, 60, 70, 80, 90 and 100. The proportions of contamination (p) are 0.05, 0.10, 0.15 and 0.20.
The AMSE of the estimators are computed through the Monte Carlo Simulation method. This simulation is
repeated 506 times in each situation.

The results of this research show that the level of outliers, proportions of contamination and sample
sizes have effected on the parameter estimations. The average values of mean square error of parameters
increase when level of outliers or proportions of contamination increase but they decrease when the sample sizes
increase.

In case of no outliers in dependent variable and independent variables

For all sample sizes and proportions of contamination, OLSE is the most efficient. Whereas n = 60, the
AMSE of OLSE, AWLSE and REWLSE are nearly the same.

In case of dependent variable has mild outliers

For small proportions of contamination (p € [0.05,0.10]) and sample sizes (n € [20,30]), REWLSE is the
most efficient. Whereas AWLSE is the most efficient when sample size increases (n€ (30,100]). For large
proportions of contamination (p € 0.10,0.20]) and for all n (n € [20,100]), AWLSE is the most efficient.

In case of dependent variable has extreme outliers

For all sample sizes and proportions of contamination, REWLSE is the most efficient. But the AMSE of

AWLSE and REWLSE are a nearly efficiency at p = 0.05 for n > 40
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