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A typical overall sample size in Finnish nationwide surveys is between 1 500 and 3 000. The survey 

requires labor and financial resources. Owing to various reasons (refusals, difficult reachability, 
measurement problems etc.), the number of contacts to potential respondents in opinion polls may be 
many times as large as the desired sample size. Similar problems are possible also in technical surveys. 
A survey with overall sample size 1 500 may cost as much as 30 000 €. Therefore, the reduction of the 
sample size should be considered, but without losing reliability in the estimated parameters. 

Estimates for the variables of interest are generally needed both on population and on subpopulation 
level. For this reason, the sample allocation should be planned carefully. All relevant information 
serving sample allocation is seldom utilized. According to public announcements given by market 
research companies, quota sampling using proportional allocation based on gender and age group 
combinations is commonly implemented. 

We study the improvement of area and population estimates obtained from one random sample 
selected from real data by proportional allocation. We simulate subsamples with lower sample size from 
the original sample according to an allocation, which is based on multi-objective Pareto optimization 
and which uses a model-based area total estimator. Our model is the unit-level linear mixed model. We 
use three types of area total estimators: two design-based estimators Horvitz-Thompson and model-
assisted GREG and the model-based EBLUP estimator. We assess the statistical properties (accuracy 
and bias) of the allocations and estimators. 
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