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In this paper we investigate design—based properties of both the ordinary least

square error for the ordinary least square estimator and approximate variance for the

square estimator and the weighted least square estimator for regression coefficients in
panel regression model. We derive formulas of approximate bias, variance and mean
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weighted least square estimator after linearization of least square estimators. Also we
compare their magnitudes each other numerically through a simulation study.

We consider a three years data of Korean Welfare Panel Study as a finite population
and take household income as a dependent variable and choose 7 exploratory variables
related household as independent variables in panel regression model. Then we
calculate approximate bias, variance, mean square error for the ordinary least square
estimator and approximate variance for the weighted least square estimator based on
several sample sizes from 50 to 1,000 by 50. Through the simulation study we found
some tendencies as follows. First, the mean square error of the ordinary least square
estimator is getting larger than the variance of the weighted least square estimator
as sample sizes increase. Next, the magnitude of mean square error of the ordinary
least square estimator is depending on the magnitude of the bias of the estimator,
which is large when the bias is large. Finally, with regard to approximate variance,
variances of the ordinary least square estimator are smaller than those of the weighted
least square estimator in many cases in the simulation.

key words: approximate bias, approximate variance, ordinary least square estimator,
panel regression model, weighted least square estimator.
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