
LECTURE 14: 10.2 Simple Two-Stage Cluster Sampling When
Clusters Have Different Sizes

As before, m clusters are chosen from among M clusters by drawing an
SRS. Then within each sampled cluster i of size Ni, we take an SRS of ni

elements, where ni is such that ni/Ni is as close as possible to the predeter-
mined second-stage sampling fraction f2.

Example. Suppose a population has 10 clusters of sizes 10, 10, 20, 10, 10,
20, 20, 20, 30, 20, respectively. We want to draw an SRS of 3 clusters, and
within each sampled cluster take an SRS of 20% of the elements.
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Estimation of Population Characteristics

The population total X is estimated by
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Note that before Ni = N̄ , ni = n̄, n̄/N̄ = f2,m/M = f1, f = f1f2, and
x′
clu = x/f =

∑m
i=1 xi/f .

A 100(1− α)% CI for X is
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The population mean per cluster X̄ is estimated by x̄clu = x′
clu/M. A

100(1− α)% CI for X̄ is
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The population mean per element ¯̄X is estimated by ¯̄xclu = x′
clu/N . A

100(1− α)% CI for ¯̄X is
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Example (pg 302). N1 = 4, 288, n1 = 429, x1 = 5, N2 = 638, n2 =
64, x2 = 7, N3 = 2, 154, n3 = 215, x3 = 3,M = 10, N = 50, 056.

Solution. f2 = 0.1, x̄ = 5, n = 708,∑m
i=1(xi − x̄)2

m− 1
= 4,

x′
clu = 499.38, ŜE(x′

clu) = 114.65,

A 95% CI for X is [274.67, 724.09].
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