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Abstract

In this paper, we investigate several variance estimators for pps systematic sampling. Unfortunately, there
is no unbiased variance estimators for a systematic sample because systematic sampling can be regarded as a
random selection of one cluster. This study provides guidance on which variance estimator may be more ap-
propriate than others in several circumstances. We judge the efficiency of variance estimators for systematic
sampling based on of their relative biases and relative mean square error. Also, we investigate variance esti-
mation problems for two-stage systematic sampling applied for the Food Raw Material Consumption Survey
and the Establishment Labor Force Survey simulation study, in order to consider the popular two-stage pps
systematic sample design for establishment and household survey in Korea.

Keywords: Two-stage systematic sampling, variance estimator, pps systematic sampling, relative bias, mean

square error.
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Table 3.1. Comparison of variance estimation for systematic sampling of PSU (establishment)

Us U6 v7 U8 V9 V10
E{v} 16373.70 17718.50 14682.16 13735.43 11118.24 15212.98
Rel Bias{v} 0.23 0.33 0.11 0.03 —0.16 0.15
Rel MSE{v} 11.98 15.32 14.65 6.08 12.62 4.42

Table 3.2. Comparison of variance estimation for systematic sampling of SSU(laborer)

vl v2 v3

E{v} 360.80 276.03 277.71
Rel Bias{v} 0.18 —0.10 —0.10
Rel MSE{v} 5.45 2.88 3.19

o}
FE — Var(y
Rel Bias(v) = w.
Var(y,,,)
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Table 3.3. Comparison of variance estimation for systematic sampling of PSU(enumeration district)

U5 Ve vr U8 V9 V10
E{v} 195.72 215.41 68.91 59.18 113.23 48.16
Rel Bias{v} 14.46 16.02 4.44 3.68 7.94 2.80
Rel MSE{v} 226.16 275.78 26.79 15.10 110.90 242.57
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Table 3.4. Comparison of variance estimation for systematic sampling of SSU(household)

V1 V2 v3
B{v} 418 3.00 2.87
Rel Bias{v} —0.58 —0.70 —0.71
Rel MSE{v} 0.34 0.49 0.51
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