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Design-based Variance Estimation under Stratified Multi—stage

Sampling
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We investigate design-based variance estimation methods of homogeneous linear

estimator for population total under stratified multi-stage sampling. One method is
unbiasedly estimating the first stage variance and the second stage variance separately in
each stratum. And another is sub-sampling method that estimating the first stage variance
only by using sub-sample selected from the second stage sample so that resulting estimator
is unbiased for the total variance. The first is useful when the second stage unbiased
estimator is available and the second is when the second stage variance is not estimable.
For each case, we proposed a form of non—-negative unbiased variance estimator. We expect

the proposed variance estimation methods can be effectively used for many practical

surveys.
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