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DALYKO APRASAS
Dalyko pavadinimas Kodas
Baigtiniy populiaciju statistika
Déstytojas Padalinys
Doc. Riita Levuliené Taikomosios matematikos institutas
Matematikos ir informatikos fakultetas
Studijy pakopa | Dalyko tipas

Pirmoji

Privalomasis

Jgyvendinimo forma

Vykdymo laikotarpis

Vykdymo kalbos

Auditoriné

Treéias kursas, rudens semestras

Lietuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai: matematinés statistikos ir
tikimybiy teorijos pagrindai, matematinés analizés

Gretutiniai reikalavimai (jei yra): néra

pagrindai

Dalyko apimtis kreditais

Visas studento darbo
Kkriuvis

Kontaktinio darbo
valandos

SavarankiSko darbo
valandos

125

48

77

Dalyko tikslas: studiju programos ugdomos kompetencijos

Dalyko tikslas — supaZzindinti su pagrindiniais statistiniy tyrimy planais, pagrindinémis statistiniy jvertiniy ra§imis,
ugdyti gebéjimg savarankiskai sudaryti vidutinio sudétingumo statistinio tyrimo planus, konstruoti statistinius
jvertinius. Ugdyti mastyma matematinés statistikos sgvokomis.

Ugdomos kompetencijos: gebéjimas abstrakdiai ir logiskai mastyti (2.2), socialinio atsakingumo jgtdziai dirbant su
konfidencialiais duomenimis (3.3), gebéjimas apdoroti informacija (4.2), matematiniy Ziniy taikymo praktiniams
uzdaviniams spresti jgtdziai (5.1, 5.2, 5.3), gebéjimas pasirinkti tinkamg programine jrangg duomenims apdoroti
(6.1, 6.2) ir gebéjimas paaiskinti apklausy kintamuyjy sarysius (7.2)

Dalyko studijy siekiniai.
Sékmingai baiges dalyko studijas, studentas:

Studiju metodai Vertinimo metodai

e zinos pagrindines baigtiniy populiacijy statistikos
sgvokas (tikimybinés imties, statistinio parametro bei
jo jvertinio, jtraukties tikimybeés, jvertinio
nepaslinktumo, statistiniy paklaidy rasis);

e 7zinos dazniausiai praktikoje taikomus imties iSrinkimo
planus, jy privalumus ir trikumus;

e 7zinos pagrindinius jvertiniy dispersijy vertinimo
bidus;

o mokes tikrinti daZniausiai taikomy statistiniy jvertiniy
nepaslinktuma, apskaiciuoti jy dispersijg arba apytiksle
dispersija;

Tradiciné paskaita,
pratybos. Pratyby metu
nagrinéjami konkrettis
statistiniy tyrimy
pavyzdziai su skaitiniais
duomenimis, skaiciuojami
jverciai, tikrinamos
jvertiniy savybés.

Egzaminas rastu




e mokés konstruoti sumos, vidurkio, dviejy sumy
santykio statistinius jvertinius sudétiniams imciy
planams;

e mokés efektyviai suplanuoti vidutinio sudétingumo
statistinj tyrima.

e gebés pasirinkti tinkamg imties plang priklausomai nuo
duomeny savybiy bei atsizvelgiant j tyrimo kaina;

e gebés tirti jvertiniy savybes modeliuojant su
bandomaisiais ar realiais duomenimis;

e gebés pasirinkti kompiuterines programas
modeliavimui bei tyrimo duomeny apdorojimui.

e zinos pagrindinius teisinius Lietuvos Respublikos ir
Europos Sajungos reikalavimus duomeny rinkimui ir
saugojimui

Savarankiskas praktinis
(individualus arba grupinis)
darbas. Darbo tema gali
pasirinkti pats studentas
arba nurodyti déstytojas.

Pagal nurodytus
reikalavimus atliktas
praktinis darbas
vertinamas atsizvelgiant
1 uzduoties
sudétinguma,
originaluma, atlikimo
kokybe.

Kontaktinio darbo SavarankiSky studijy laikas ir
valandos uzduotys
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1. Pagrindinés im¢iy teorijos sgvokos: baigtiné 4 2 6 7 Literatiiros  studijavimas;

populiacija, tikimybin¢ imtis, baigtinés populiacijos savarankiskam darbui

parametras, jo jvertinys, jvertinio tikslumo matai. skirty uzdaviniy

Statistiniy tyrimy pavyzdziai. sprendimas, [1, 2 skyrius].

Y tyrimy pavy.

2. Paprastoji atsitiktiné imtis. Sumos, vidurkio, 6 4 10 6 Literattiros  studijavimas;

dalies jvertiniai, $iy jvertiniy dispersijos. savarankiskam darbui

Imtys i§ baigtinés ir begalinés populiacijos. Emimo skirty uzdaviniy

paklaidos vertinimas, pasikliautinasis intervalas, sprendimas

variacijos koeficientas. [1, 3 skyrius].

Sumos ir vidurkio vertinimas populiacijos srityje.

Kokybiniy rodikliy vertinimas.

Imties dydzio nustatymas.

3. Emimas su nelygiomis tikimybémis, Bernulio, 4 2 6 4 Literatiiros  studijavimas;

Puasono imtys. Imties plano efektas. savarankiskam darbui
skirty uzdaviniy
sprendimas,

[1, 4 skyrius]

4. Santykiniai, regresiniai ir kalibruotieji jvertiniai. | 4 2 6 8 Literatiros  studijavimas;
savarankiskam darbui
skirty uzdaviniy
sprendimas,

[1, 5 skyrius].

Tarpinis atsiskaitymas 10 Literattros  studijavimas,
savikontrolés uzduotys

5. Sluoksninis émimas. Optimalus imties 6 2 8 9 Literatiiros  studijavimas;

paskirstymas. savarankiskam darbui
skirty uzdaviniy
sprendimas,

[1, 7 skyrius].

6. Lizdinés ir daugiapakopés imtys. 4 2 6 8 LiteratGros  studijavimas;
savarankiSkam darbui
skirty uzdaviniy
sprendimas

[1, 8 skyrius].




7. Sudétingy jvertiniy dispersijy vertinimo biidai: 4

Teiloro iStiesinimo, atsitiktiniy grupiy, savirankos,

visrak¢io metodai.

2 6 10 Literatiros  studijavimas;

savarankiskam darbui
skirty uzdaviniy
sprendimas,

[1, 9 skyrius].

Pasiruo$imas egzaminui ir jo laikymas

15 Literatiros  studijavimas,
savikontrolés uzduotys

IS viso | 32 16 48 77
Vertinimo strategija Svoris Atsiskaitymo | Vertinimo kriterijai
proc. laikas

Bendra vertinimo sistema. Vertinimas 10 baly sistemoje. Uz pirma tarpinj egzaming galima surinkti iki 15 tasky. Uz
antra tarpinj egzaming galima surinkti taip pat 15 tasky. Uz individualy arba grupinj savarankiska darba galima surinkti
10 tasky. Papildomy tasky (iki 5 tasky) galima gauti sprendziant uzdavinius pratyby metu, taip pat ir uZ namy darbams
skirty uzdaviniy sprendima. IS viso galima surinkti 45 taskus. Jei surinkty tasky skaicius yra didesnis nei 36, raSomas
pazymys 10. Jei surinkty tasky skaic¢ius T yra :32 <T< 36 —ra§oma 9, 28 <T< 32 — raSoma 8, 24 <T<28 — raSoma 7,
20 <T<24 —raSoma 6, 16 <T< 20 —raSoma 5, 12 <T< 16 — raSoma 4,
8 <T< 12 —rasoma 3, 4 <T< 8 —raSoma 2, 0 <T< 4 —raSoma 1.

Egzamino laikymas eksternu: tik egzaminas (75 %). Praktinis darbas (25 %) perkeliamas i§ ankstesniy mety.

Pirmasis tarpinis 37,5% Semestro Vertinimo metu atsiskaitoma uz semestro kurso pirma pusg.
vertinimas viduryje
Antrasis tarpinis 37,5% Egzaminy Vertinimo metu atsiskaitoma uz semestro kurso antrg puse.
vertinimas sesijos metu
Praktinis darbas 25 % Semestro Semestro viduryje visi studentai pasirenka praktinio darbo
antroje puséje | (modeliavimo su duomenimis) uzduotis. Vertinamas
uzduoties sudétingumas, originalumas, atlikimo kokybé,
i8vady pagrindimas.
Autorius Leidimo Pavadinimas Periodinio | Leidimo vieta ir leidykla
metai leidinio Nr. | ar internetiné nuoroda
ar leidinio
tomas
Privalomoji literatiira
1. Krapavickaité D., 2005 Im¢iy teorijos pagrindai Vilnius, Technika
Plikusas A.
2. Lohr, Sharon L. 2022 Sampling: Design and CRC Press
analysis
3. Lohr, Sharon L. 2022 R Companion for Sampling: https://www.sharonlohr.com
Design and analysis [sampling-design-and-
analysis-3e#tsupplements
Papildoma literatiira
1.Sarndal C.-E., 1992 Model Assisted Survey Springer-Verlag
Swenson B., Wretman J. Sampling



https://www.sharonlohr.com/sampling-design-and-analysis-3e
https://www.sharonlohr.com/sampling-design-and-analysis-3e
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COURSE UNIT DESCRIPTION

Course unit title

Code

Finite Population Statistics

Lecturer(s)

Department, Faculty

Coordinating: assoc. prof. Rata Levuliené

Institute of Applied Mathematics
Faculty of Mathematics and Informatics

Study cycle

Type of the course unit

first

compulsory

Mode of delivery

Semester or period
when it is delivered

Language of instruction

face-to-face

5 (autumn) semester

Lithuanian

Requisites

Prerequisites: basics of Mathematical Statistics and
Probability Theory, basics of Mathematical Analysis

Co-requisites (if relevant):

Number of ECTS credits
allocated (total)

Student’s workload

Contact hours

Individual work

5 125

48

77

Purpose of the course unit: programme competences to be developed

To present main sampling designs of the statistical surveys, main types of statistical estimators, to develop capability
to design statistical surveys of average complexity and construct statistical estimators. To develop thinking in

cathegories of mathematical statistics.

Developed competences: abstract and analytical thinking (2.2), social responsibility when dealing with confidential
data (3.3), ability to process information (4.2), using gained mathematical knowledge in practice when solving
problems (5.1, 5.2, 5.3); ability to use appropriate software to process data (6.1, 6.2) and ability to explain

relationships between survey variables (7.2).

Learning outcomes of the course unit

Teaching and learning
methods

Assessment methods

knowledge of and ability to explain the main
notions of the finite population statistics
(probability sample, parameter and estimator of
the parameter, inclusion probability, unbiased
estimator, types of statistical errors)

ability to explain and apply the most frequently
used sampling designs, knowing their advantages
and disadvantages

knowledge of and ability to use in practice the
main methods of the estimation of the variances
of estimators

ability to prove the unbiasedness of the most
frequently used estimators, ability to calculate
their variance or approximate variance

Traditional lecture, tutorials,
case studies of statistical
surveys and numerical
examples

Written exam




ability to construct estimators of the mean, total,
ratio of two totals for the complex sampling
designs

ability to design a statistical survey of the
average complexity

ability to choose appropriate sampling design
depending on the data properties and survey cost

ability to verify the properties of the estimators
by modelling with real or pilot data

ability to choose appropriate computer software
for modelling and data processing

Self-sustaining practical work
(individual or for the group of
students). The topic is
appointed by lecturer or
selected by the student and
approved by the lecturer

Individual work is evaluated
according to the requirements
presented in advance. The
complexity of the problem,
originality, quality of the
processing is taken into

account.
Contact hours Indmdyal work: time
and assignments
{ 4 o {
Course content: breakdown of the topics w| S g 5| 8
ol 2| § > 31 2| w | Assignments
1€l E|2| 2|88 2
HEIIEEEIRE
S Flg| 3|8 8152
1. Main notions of the sampling theory: finite 4 |2 6 |7 Read recommended
population, probability sample, finite population course materials;
parameter, estimators of the finite population solve corresponding
parameter, measures of the accuracy of the exercises and
estimator. Examples of the statistical surveys. problems.
2. Simple random sample. Estimators of the 6 |4 10 | 6 Read recommended
mean, total and proportion. Variances of the course materials;
estimators. Sample from the finite and infinite solve corresponding
population. Estimation of sampling error, exercises and
confidence interval, coefficient of variation. problems
Estimation of the mean total for domain.
Estimation of the sample size.
3. Sampling with unequal probabilities, Poisson, 4 |2 6 |4 Read recommended
Bernoulli sampling. Sampling design effect. course materials;
solve corresponding
exercises and
problems
4. Ratio, regression and calibrated estimators. 4 |2 6 |8 Read recommended
course materials;
solve corresponding
exercises and
problems
Midterm exam (preparation and examination) 10 | Review of the
course material;
self-assessment
tasks
5. Stratified sampling. Optimum sample 6 |2 8 |9 Read recommended
allocation. course materials;
solve corresponding
exercises and
problems
6. Cluster and multistage sampling. 4 |2 6 |8 Read recommended
course materials;
solve corresponding




exercises and
problems

7. Methods of the estimation of the variance: 4 |2
Taylor linearization, random groups, bootstrap,

jackknife.

Read recommended
course materials;
solve corresponding
exercises and
problems

Final exam (preparation and examination).

15

Review the second
part of the course;
solve exercises and
standard exam
problems.

Total | 32 | 16

48 | 77

Assessment strategy

Weight
%

Deadline

Assessment criteria

The final evaluation is on a 10 point scale. The cumulative method and interim points are used. The interim exam can
be evaluated up to 15 (interim) points. The final exam can be evaluated up to 15 interim points. The self-sustaining
practical work can be evaluated up to 10 interim points. Solving problems during tutorials can be evaluated up to 5
interim points. So the maximum is 45 interim points. If a student has more than T=36 interim points, his final evaluation
is 10. If the number of interim points T is:
32 <T< 36 — the final grade is 9; 28 <T< 32 — the final grade is 8; 24 <T< 28 — the final grade is 7; 20 <T< 24 — the
final grade is 6; 16 <T< 20 — the final grade is 5; 12 <T< 16 — the final grade is 4; 8 <T< 12 — the final grade is 3;

4 <T< 8 — thefinal grade is 2; 0 <T< 4 — the final grade is 1.

Students taking the extern examinations: only the exam (75%). Practical work is carried over from previous study

years.
Midterm exam 375% | Inthe The midterm exam covers the first half of the course.
middle of
the semester
Final exam 375% | Exam Final exam covers the second half of the course.
session
Self-sustaining practical | 25 % During the | Inthe middle of the semester the students select a problem
work second half | for self-sustaining practical work and data for modelling.
of the | The complexity, originality and quality are evaluated up to
semester 10 interim points.
Author Publishing| Title Issue of a periodical or Publishing house or
year volume of a internet site
publication; pages
Required reading
1. Krapavickaité D., Plikusas | 2005 Basics of sampling Vilnius, Technika
A theory (in Lithuanian)
2. Lohr, Sharon L. 2022 Sampling: Design and CRC Press
analysis
3. Lohr, Sharon L. 2022 R Companion for https://www.sharonloh
Sampling: Design and r.com/sampling-
analysis design-and-analysis-
3ettsupplements
Recommended reading
1. Sarndal C.-E., Swenson B., | 1992 Model Assisted Springer-Verlag
Wretman J. Survey Sampling
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