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Abstract 

The fundamentals and assumptions of the model-based approach in sample surveys are 

presented, such methods as superpopulation modelling and Bayesian modelling are shortly 

described, and the outline of our study of modelling survey data is given. 
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1 Introduction 

Survey data may be viewed as the outcome of two random processes: the process 

generating the values in the finite population and the process selecting the sample data 

from the finite population values. There are three different approaches to sample design 

and analysis: the design-based approach, the model-based approach, and the design-based 

model-assisted approach. The advantages and disadvantages of all three approaches have 

been widely discussed in the literature in recent years. 

Since we are interested in using models for survey data, we consider the model-based 

approach and the design-based model-assisted approach, and investigate how they are 

applied for solving different problem in sample surveys. 

2 Model-based approach in survey sampling: main features 

For a population U with N units, let Y = (y1,…,yN), where yi is the set of survey variables 

for unit i, and let I = (I1,…,IN) denote a set of inclusion indicator variables, where  Ii = 1 

if unit i is included in the sample and Ii = 0 if it is not included. 

Model-based approach to survey sampling inference requires a model for the survey 

variables Y, which are treated as random (Little 2004). The model is then used to predict 

the nonsampled values of the population, and hence finite population quantities Q.(Y) 

There are two major variants: superpopulation modeling and Bayesian modeling. 
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2.1 Superpopulation modeling 

Analytic inference from survey data relates to the superpopulation model, but when the 

sample selection probabilities are correlated with the values of the model response 

variables even after conditioning on auxiliary variables, the sampling mechanism 

becomes informative and the selection effects need to be accounted for in the inference 

process.  

In superpopulation modeling the N population values of Y are assumed to be a random 

sample from a “superpopulation” and are assigned a probability distribution p(Y|θ) 

indexed by fixed parameters θ. Inferences are based on the joint distribution of Y and I. 

2.2 Bayesian modeling 

Bayesian modeling requires specification of a prior distribution p(Y) for the population 

values. Inferences for finite population quantities Q(Y) are based on the posterior 

predictive distribution p(Yexc|Yinc) of the nonsampled values Yexc, given the sampled 

values Yinc. In this case, model formulations do not involve the distribution for I, basing 

inferences only on the distribution of Y. This is justified when the sampling mechanism 

is “non-informative”. 

Sampling mechanism is said to be non-informative for a variable Y if the distribution of 

the sampled values of Y and the distribution of the non-sampled values of this variable 

are the same (Chambers, 2003). Or, in other words, the distribution of I given Y does not 

depend on the values of Y (Little, 2004). 

2.3 Design-based model assisted approach in survey sampling 

Design-based model-assisted approach attempts to combine the desirable features of 

design-based and model-based methods (Särndal et al., 1992). 

3 Outline of the study 

In our study of modelling survey data, the following main issues were considered: 

1. Model-based approach in survey sampling 

2. Population models 

3. Design-based model assisted approach in survey sampling  

4. Model-based and model-assisted estimation for domains and small areas  

5. Model-based and model-assisted methods in dealing with nonresponses  

6. Weighting and calibration  

7. Modelling of complex survey data 



8. Models for survey sampling with sensitive characteristics 

As a result of the study, a textbook for Master students specializing in Statistics at 

Ukrainian universities will be prepared. 
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