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A Comparison on Efficiency of Theil,
Quantile and Ordinary Least Square Estimation
Methods of Simple Linear Regression Coefficients

with Outliers on Independent and Dependent Variables

Chaiyawat Suwannapinant”, Thidaporn Supapakorn and Lily Ingsrisawang

ABSTRACT

The objective of this paper is to compare the efficiency of Theil, Quantile and
Ordinary Least Square (OLS) estimation methods of simple linear regression coefficients with
outliers on independent and dependent variables. The sample sizes are set into 3 levels;
small (10, 20), medium (30, 40) and large (70, 90). There are two levels of outliers; mild and
extreme. The percentages of outliers on independent variable are defined as 0.1, 0.2 and 0.3.
At the position of outlier, the error term is normal distribution with means equal to 3, 5 and
7 and variance equal to 1. The criterion of this study is the Mean Square Error (MSE) of
estimated parameters. The data used in research is obtained by simulating 1,000 times for
each situation.

The result shows that; in case of no outlier, OLS provides the most efficient method.
In case of situation with outliers at the same position, Theil is the most efficient, except when
the sample size is 10, the level of outlier is extreme, the outlier proportion of independent
variable and error terms is 0.1, and at the position of outliers, the error term has normal
distribution with mean of 3, the most efficient method is the OLS. In medium and large sample

sizes. Theil is the most efficient method.

Keywords: Theil Method, Quantile Method, Ordinary Least Square Method, Simple Linear

Regression

Department of Statistics, Faculty of Science, Kasetsart University
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