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Abstract

The overview of courses on the sampling theory and methodology provided
at Lithuanian universities is given here. Several teaching programs are
presented and discussed.

1 Introduction

Statistical surveys by sampling methods started to be carried out with the restitu-
tion of independence. People get interested in the results of public opinion surveys
in 1989. The methodology of the Household Budget Survey – the first sampling
survey at Statistics Lithuania – originated in 1992. Statisticians of Statistics Swe-
den shared their knowledge in survey sampling giving a course for the employees
of Statistics Lithuania in 1993 and little by little the sampling surveys started
to be carried. The knowledge of survey sampling theory and methodology was
necessary for statisticians, therefore courses on survey sampling started to be
delivered at Vilnius University (VU) by Aleksandras Plikusas in 1995.

2 University courses

2.1 Teaching programs

The studies in this field of statistics are extended also now to other universi-
ties. The sampling courses are given at several universities by several university
instructors:

Šiauliai University (ŠU) by Marijus Radavičius,

Vilnius Gediminas Technical University (VGTU) by Danutė Krapavickaitė,



Vytautas Magnus University (VMU) by Algimantas Bikelis,

Vilnius Pedagogical University (VPU) by Dalius Pumputis,

Vilnius University (VU) by Aleksandras Plikusas.

There are two main types of courses: the basic course and the advanced one.
The scope of the courses in words and in the European Credit Transfer and
Accumulation System (ECTS) is presented in Table 1.

Table 1. Courses on survey sampling at the universities of Lithuania

Kind Course Place Timing Self-sus- ECTS

of title Lec- Prac- Total taining Credits
course tures ticals work

Basic Finite VU 32 16 48 Practical 4
Population work
Statistics

Basic Sampling VU 32 32 64 Practical 4,5
Methods work

Basic Sampling VGTU 26 26 52 Course w., 4,5+1,5
Methods 3 contr. w.

Ad- Statistical VGTU 32 16 48 Course w., 4,5+1,5
vanced Surveys 2 contr. w.

by Sampling
Methods

Basic Sampling ŠU 32 0 32 1 contr. w. 3
methods

Basic Experiment VMU 45 15 60 1 colloquium 6
design

Basic Basics VPU 36 24 60 2 contr. w. 4,5
of sample
theory

2.2 Main topics included into the basic course

1. The object of survey sampling. The main concepts and definitions. The
main paraneters of estimation, accuracy measures of estimators.



2. Simple random sampling. Sampling schemes, estimators of a total, mean,
proportion in the population and domains. Determination of the sample
size.

3. Sampling with replacement, estimators of a total. Normal approximation
of the estimator distribution.

4. Unequal probability sampling with replacement.

5. Estimator of the ratio of two totals and ratio estimator of a total.

6. Stratified sampling design. Allocation of the sample size and estimators.

7. One-stage and two-stage cluster sampling. Systematic sample, analysis of
variance.

8. Dealing with nonresponse.

9. Examples of the real surveys.

The course at VU for the students with a strong mathematical background is
supplemented by the following topics:

Unequal probability sampling, Horvitz-Thompson estimator,

Bernoulli, Poisson sampling,

Regression and calibrated estimators,

Resampling methods for variance estimation in complex surveys.

For the students of VGTU with the a low mathematical background the basic
topics are supplemented with the topics:

Repetition of the main facts of the probability theory,

Data quality,

Computer software for estimating in the case of complex sampling design.

The basic course is being delivered according to the textbook of Krapavickaitė
and Plikusas (2005).
Students of VMU are studying the sampling theory independently and afterwards
deliver it in the classroom one by one. Bernoulli sampling, results of Hájek (1981),
normal as well as self-decomposable approximations of the distribution of the
estimator in finite population sampling are also included into their course.



2.3 Main topics included into the advanced course

At VGTU, the advanced course is delivered for master students who have already
attended the basic course. This course includes the following topics:

1. The object of survey sampling. The main concepts and definitions. The
main parameters of estimation, accuracy measures of estimators.

2. Repetition. Sampling deigns and design-based estimators in the case of
simple random sampling with and without replacement, unequal probability
sampling with replacement, stratified sampling.

3. Representative sampling in the direct and generalized sense. Horvitz-Thompson
estimator of a total.

4. Use of auxiliary information at the estimation stage: poststratification, a
separate and common ratio estimator for stratified sampling, regression
estimator.

5. Estimation of variance of complex estimators by the methods of

Taylor linearization,

random groups,

jackknife,

bootstrap.

6. Two-phase sampling. Its application to ratio estimation, stratification, and
dealing with nonresponse.

7. Unequal probability sampling: systematic sampling with probability pro-
portional to size, Poisson, Pareto sampling.

8. Estimation of the median and quantile.

9. Small area estimation. Synthetic and composite estimators.

10. Application of sampling methods in nature surveys:

detectability and sampling,

line transects,

capture-recapture sampling.

The advanced course is delivered according to the textbook of Krapavickaitė and
Plikusas (2005), other sources are also used. Some of the topics of this source are
changed from time to time.



2.4 Practicals

Short numeric problems that follow the lecture topic are solved without using a
computer. They corroborate the theoretical results, comparing the accuracy of
estimators. They are especially useful to the students with a week mathematical
background, because they show how the theoretical results should be applied. The
sources of numerical problems are the textbook in Lithuanian (2005), Ardilly and
Tillè (2006), and originally created problems.
Control works consist of short theoretical questions, definitions, proofs of the
properties and solutions of the numerical problems.

2.5 Self-sustaining work

Practical work The course on survey sampling includes the practical problem
to be solved by students at VU. The main idea of this practical problem is to
simulate, to some extent, the work of a survey statistician. Approximately at
the beginning of the last month of the semester, the data of some population
are presented. The variables are described and divided in two categories: survey
variables and auxiliary variables. Some possible topics of the practical work
are also discussed. For example, ”Regression estimator and its comparison with
Horvitz-Thompson estimator” or ”Stratified sampling, optimal allocation of the
sample size”. The students have a week to choose a topic for themselves. The
topics must be different if the number of students is not larger than 12-15.
The students are encouraged to combine the practical problem with some theoret-
ical study. This can be evaluated by some extra points. For example: ”Inclusion
probabilities for Poisson sampling when minimizing the variance of the ratio es-
timator”. Sometimes some ”not traditional” estimators are considered, such as a
linear combination of the ratio and regression estimator.
The main part of practical work is simulation: one thousand samples should
be selected from the given population and average characteristics (coefficient of
variation, average estimate of the variance, average bias, etc.) must be calculated.
These requirements are formulated in the stage of problem selection.
The students are free to choose software they need. Nevertheless, the R package
is the main tool at the moment.
At the end of the semester, the students present their results to colleagues and to
the teacher. The results are discussed and compared with that of other students.
Because of that the same ”survey” variable is considered and the same sample
size is fixed for almost all the problems.
The weight of the practical problem varies between 20 and 40 percent.

Course work This work allows the students to acquire the primary practical
experience in carrying out the sample survey.



The first source for this is the data and collection of the Survey exercises, pre-
sented in Lohr (1999) and translated into Lithuanian by Krapavickaitė (2002).
The TV company provides for introduction of the cable TV in the Stephens
County, and before starting the work, the company is carrying out the sample
survey of the citizens in order to find out which programs should be translated
and what payment from the citizens may be received. Students are asked to draw
samples, to estimate the parameters and to find the strategy for the best accuracy
of the estimators.
The Statvillage data of Schwarz (1997) are the real household data obtained in
Canada during the population census. A description of the variables is translated
into Lithuanian. The problems are being formulated for students in order they
could feel the dependence of accuracy of the estimates on the sampling design,
estimators, and the properties of the study variables.
The SAS and Excel software is used mainly at VGTU.
Students evaluate the course work as the main tool for understanding the survey
sampling theory. They often use the course work examples when explaining the
subject details often during the exam.
The topic of the course work has to be changed each year in order to avoid copying
of the previous semester works.

Theses There are many students at all universities writing bachelor and master
theses on survey sampling. Their topics are usually simple theoretical problems
with the following simulation study. These problems are quite often connected
with the problems of the real surveys at Statistics Lithuania. The real data are
also often used. Sometimes the essence and topics of theses are similar to the
practical work ones described above.
The VPU teacher, Dalius Pumputis, is the first statistician in Lithuania, who has
defended his PhD thesis in Survey Sampling. Viktoras Chadyas at VGTU is by
the end of his PhD studies.

3 Short courses for employees of Statistics

Lithuania

The first textbook on survey sampling in Lithuanian has been written by Plikusas
(1997) for statisticians of Statistics Lithuania. It includes a description of the
main sampling designs, estimators and their variances. The theory described
there seemed very complicated for the employees of Statistics Lithuania at that
time. Many other courses in Europe have been attended by the statisticians
since then, and it turned out that the results delivered there were even more
complicated. People have got used to this field of statistics.
Two types of courses are sometimes given at Statistics Lithuania: the basic course
for beginners and the advanced course for that who had already attended the basic



course depending on the needs of statisticians. In 2009, the advanced course has
included the following topics:

determination of stratification boundaries,

dealing with nonresponse,

calibration,

estimation of the regression model parameters using SAS procedure surveyreg.

4 Experience of international teaching

Certain materials are prepared and some experience acquired in delivering the
basic survey sampling course in Russian.

5 Conclusion

More practical work is needed for students. They don’t like to study the pure
theory. Therefore more attractive tools using computers and real data have to
be developed with the view of successful studies.
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