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Mean Estimation in Two-phase Sampling
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Kyuseong Kim" Jinseog Kim? Sun Soon Lee?®

ABSTRACT

In this paper, we investigated mean estimation methods in two-phase sampling.
Under the fixed expected cost we reviewed the optimal sample sizes, minimum vari-
ances and approximate unbiased variance estimators for usual ratio estimator, stratified
sample mean with proportional allocation and Rao’s allocation of the second phase sam-
ple. Also we proposed combined ratio estimator, which uses both ratio estimation and
stratification and derived optimal sample size, minimum variance and unbiased vari-
ance estimator. Through a limited simulation study, we compared estimators by design
effects and came to know that ratio estimator is more efficient than stratified sample
mean in some cases and inefficient in the other cases, but combined ratio estimator is

more efficient than others in most cases.

Keywords: Combined ratio estimator; Ratio estimator; Stratified sample mean; Two-phase
sampling.
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