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Abstract

The structure of studies on educational direction ”Statistics” is considered. A
short programs, a basic teaching material and theses on ”Survey Sampling” at
Uzhhorod National University are presented. Some plans and activities for the
future are discussed.

1 General Information about Speciality ”Statistics”

Uzhhorod National University is the main high educational institution of Transcarpathia
and one of the well-known university of Ukraine. It was opened in 1945. Nowadays
university contains 15 faculties. The Faculty of Mathematics is one of the oldest faculty
of the University. It was opened in 1950. The Faculty of Mathematics consists of 5
departments:

• Department of Probability Theory and Mathematical Analysis;

• Department of Algebra;

• Department of Differential Equations and Mathematical Physics;

• Department of Computational Mathematics;

• Department of Cybernetics and Applied Mathematics.

Approximately 120 graduated students of school enter to the university every year.
There are 3 directions of training within the Faculty of Mathematics.

• Students specializing in ”Mathematics” are trained to be teachers of mathematics
in the secondary school.

• Students specializing in ”Applied Mathematics” are trained to be specialists in
the field of programming.

• Students specializing in ”Statistics” are trained to be statisticians.

”Statistics” is the newest specialization. It started to function in 2002-2003 on the
base of the Department of Probability Theory and Mathematical Analysis. Tempus
Tacis Joint European Project ”Improvement of Education in Statistical Applications in
Economics” coordinated by D.S.Silvestrov (Mälardalen University, Väster̊as, Sweden)
played a very important role in development of this new specialization. Thanks to the



Project, the Mathematics Faculty of Uzhhorod National University had the opportunity
to improve its material and technical basis, to computerize studies, to establish scientific
contacts between lecturers of our University and those from the European Union.
Educational direction ”Statistics” includes one specialization - Applied Statistics. There
are 2 educational levels of this training.

• The first educational level is Bachelor of Mathematics (4 years of training).
On this educational level students follow the educational program for Bachelor of
Mathematics with some additional courses of professional choice for the speciality
”Statistics”.

• The second educational level is Specialist of Statistics with one year of training.

The students of the level ”Specialist of Statistics have eight weeks of practical training
in statistical institutions and banks (four weeks in the beginning and four weeks before
completing their studies). They also have to take a state exam and defend a diploma
thesis.
The graduated students can be employed as statisticians in different economic and
financial organizations, including those of insurance, in the administration, in the banks
and so on.

2 Teaching Survey Sampling

Special course ”Methods of Survey Sample Theory is an additional courses of profes-
sional choice for the speciality ”Statistics on the first educational level. It consists of
30 hours of lectures and 16 hours of practical lessons.
The following two books are used as a basic teaching material:

• Chernyak, A. (2001) Survey Sampling Technique, Kyiv (Ukraine).

• Parkhomenko, V. (2001) Survey Sampling Methods, Kyiv (Ukraine).

Experience of teaching this course in Kyiv National University was also taken into
account.
A short program of ”Methods of Survey Sampling” course are:

• Goals and methods of surveys

• General scheme of survey

• Simple random sampling with and without replacement

• Sampling with unequal probabilities

• Systematic sampling

• Stratified random samples

• Simple cluster samples

• Errors in surveys, their sources and methods of reduction.



The main objective of this course is to acquaint students with the main concepts of
Survey Sample Theory and the basic types of probability sampling. On practical lessons
students solve different exercises using different software.
In 2008-2009 the new courses on Survey Sampling Methods for the specialist of statistics
and Survey Sampling Methods for bachelor of mathematics within the Probability
Theory” specialization was introduced.
The first one consists of 14 hours of lectures and 6 hours of practical lessons. The main
objective of this course is to deepen the earlier obtained knowledge. Namely, students
of speciality ”Statistics” study in details different sampling designs and properties of
unbiased estimator for this designs.
Considerable attention is allocated to the following designs:

• Bernoulli sampling;

• Simple random sampling (with and without replacement);

• Systematic sampling;

• Poisson sampling;

• Probability proportional-to-size sampling (with and without replacement).

The second one consists of 20 hours of lectures and 8 hours of practical lessons. The
main objective is to acquaint students of speciality ”Mathematics” with basic concepts,
terms and methods of Survey Sampling Theory.
There haven’t been any theses on Survey Sampling in our university before, but this
year 2 Bachelor’s theses have been prepared. Students are supposed to make some
exercises, to estimate population parameters and to compare obtained results using
different software (Statistica, Mathematica, Excel) for some of the main probability
samplings. Data published in specialized statistical collections were proposed to stu-
dents for processing. But they can also use data found via the Internet. The purpose of
theses is to create an interest among students to survey sampling in order to continue
their research over the next year of study.
For the best results of study, we also recommend to our students to pay special attention
on the organization of statistical surveys along with methods of statistical estimation
during their practical training in statistical institutions.

3 Perspectives

During the period March 17 - April 16, 2009 I was invited to visit the University of
Umea for studies and research of survey sampling theory and methodology. This visit
was supported by the Swedish Institute and its Visby Programme through the project
”Extension of the Baltic-Nordic network on survey statistics to include Ukraine and
Belarus” coordinated by Gunnar Kulldorff.
I was able to use research facilities, including libraries with a good collection of journals
and books in survey sampling, and computer network of Department of Mathematical
Statistics University of Umea.



The conducted work allowed to renew educational program, to form the detailed list
of the recommended literature for the theoretical and worked out tasks, for the self-
practical studies and the tests for checking the level of knowledge for students of Uzh-
horod National University. The detailed plan for methodical recommendations on Sur-
vey Sampling for the students specializing in Statistics at the Mathematics Faculty of
Uzhhorod University was composed. As a basic teaching material the following books
were used:

• Carl - Erik Sarndal, Bengt Swensson, Jan Wretman ”Model Assisted Survey
Sampling”;

• Pascal Ardilly, Yves Tille ”Sampling Methods: Exersises and Solutions”.

The participation in the Workshop on Survey Sampling Theory and Methodology in
Kuressaare (2008) and in Kiev (2009) provides the opportunities to study the main
trends and actual directions in survey sampling. This experience will be used for
developing and introducing new methods and modern techniques in the teaching of
survey sampling in our university and for sharing investigation on Survey Sampling at
our department.
Studying actual directions on Survey Sampling enabled to draw in the titles of the
Bachelor theses on ”Survey Sampling”, which our 4th-year students will prepar next
year.
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