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This paper deals with the problem of variance estimation for regression
coefficients based on complex survey data. Since survey data contains the
effect of sample selection such as stratification, clustering, unequal selection
probability, etc., it will be misleading in case of ignoring such effects. An
alternative way of avoiding such an error is to use the design—based variance
estimator. A general form of design—based variance estimator as well as a
specific form under the stratified two—stage sampling design are presented. In
addition, a simulation study using Korean welfare panel data is conducted to
show that the design—based variance estimator is much better than both the
ordinary least square variance estimator and the weighted least square variance
estimator.

The simulation results are as follows. First, both the ordinary least square
variance estimator and the design—based variance estimator showed about —10%
relative bias with much smaller variation of the design—based variance
estimator. In contrast, the weighted least square variance estimator showed
much severer under—estimation by about 50% relative bias. Second, in terms of
confidence interval estimation with 95% level, the design—based estimator
showed about 92% coverage rate with increase up to 95% as sample sizes
increase. But the other two estimators showed under—coverage rates with 84%
of the ordinary least square estimator and with 82% of the weighted least square
estimator. Even in the basis of a limited simulation study, it may be said that
the design—based variance estimator could give a better performance in

regression analysis based on the complex survey data.

Key words: design—based p—weighted estimator, ordinary least square estimator, rate
of confidence interval, relative bias, weighted least square estimator
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