
Ratio estimation with Stratified Random Sampling

When using ratio estimation with stratified random sampling, there are two
different ways to produce estimates. One way is to perform ratio estimation
separately in each stratum, and then combine them. This gives a separate
ratio estimator. The second way is to compute estimators for µy and µx

using estimators for stratified random sampling, and then use yst/x̄st as a ratio
estimator of µy/µx . This gives a combined ratio estimator.

In a situation with two strata (labeled A and B), the expression for estimat-
ing a mean using the separate ratio estimator is:
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In a situation with two strata (labeled A and B), the expression for estimat-
ing a mean using the combined ratio estimator is:
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with estimated variance:
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Which approach should we use? Generally, the concern with the separate
ratio estimator is that with small sample sizes per stratum, the individual stra-
tum variance estimates will be biased, and that bias is added across strata.
Thus it is recommended to use the separate ratio estimator unless the stratum
sizes are small, say (ni < 20), or if the within-stratum ratios are approximately
equal. Estimates of population totals are obtained by multiplication by the
population size N , giving τ̂yRS = Nµ̂yRS or τ̂yRC = Nµ̂yRC .

Examples 6.7 and 6.8 illustrate these estimators for a situation with two
strata:
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