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Course summary 
 

Sometimes the user needs a parameter value that depends on all the elements of the finite population, but it is not 
possible to survey each element of the population and calculate the value of the parameter. A subset of the 
population, called the sample, is then randomly selected for the study. The data of the sample elements are used to 
estimate the population parameter. 
 

The main areas of application of sampling methods are official statistics, market and public opinion research, 
educology, health care, natural research, etc. 
 

Research is being developed to find new, more accurate estimators, as well as estimators for population domains 
where sample sizes are small. These estimators use additional databases, administrative sources, and big data. Due 
to the growing need for more detailed and timely information, the number of statistical surveys using sampling 
methods is increasing. Therefore, to reduce the burden on respondents, administrative data sources are widely used 
in official statistics to prepare statistical information. Moreover, alternative data sources such as social networking 
or sensor data are integrated into the estimation. 
 

The course introduces the main estimators of the finite population parameters and the methods of estimating their 
errors. After this course, the doctoral student is able to create new estimators and carry out practical research. 
 

The course covers the following topics: 
 

1. Design-based estimators of finite population parameters, their variances, and estimation of variances. Simple 
random, unequal probability, systematic, stratified, cluster, and multistage sampling. 

2. Model-assisted estimation: ratio, regression, and calibrated estimators.  
3. Application of repeated sampling methods to estimate variances of estimators. Random groups, bootstrap, 

and jackknife methods. 
4. Estimation in domains where sample sizes are small. Indirect estimatation. Synthetic and composite 

estimators. Linear predictors, their mean square errors, and estimation of mean square errors. Ways to use 
additional information. 

5. Dealing with non-response in surveys. 
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