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Studijuy programos tikslas

Rengti auksto lygio specialistus finansy ir draudimo matematikos srityje, gebancius analizuoti ir spresti teorines
finansy ir draudimo problemas bei taikyti jy sprendimus praktikoje, akcentuojant tikimybiy teorijos, stochastinés
analizés, rizikos teorijos ir kity susijusiy sri¢iy teorinius pagrindus bei metodus.

Studijy programos turinys: dalyky (moduliy) grupés

Studijy programos skiriamieji
bruozai

Magistro studijy trukmé — 3 semestrai. Pirmame semestre studentai gilina
matematikos gebéjimus ir jgyja zinias, reikalingas finansinéms ir
aktuarinéms kompetencijoms vystyti. Antras semestras skirtas kertinéms
finansy ir draudimo matematikos sritims. Tredias semestras skirtas
magistro darbo ruo§imui.

Programa sudaro 4 dalyky grupés. Studentai gali priderinti programg
prie savo poreikiy pasirinkdami kursus i§ sitilomo saraso.

Aukstoji matematika, 15-20 kredity (Tikimybiy teorija ir matematiné
statistika, Rinktiniai analizés skyriai, pasirenkamasis dalykas i§ duomeny
mokslo ar informatikos).

Stochastiné analizé, 5-10 kredity (Stochastiné analiz¢, Stochastiniai
finansy matematikos modeliai (jei dalykas tais metais déstomas)).
Draudimo matematika, 15 kredity (Taikomoji aktuariné matematika,
Rizikos atstatymo modeliai)

Finansy matematika, 20 kredity (Diskretas rinky modeliai/Moderniy
finansy matematika, Laiko eiluéiy analizé/Statistinis mokymasis, Rizikos
matai, Investicijy planavimas).

Programa orientuota | teorinés
analizés, jskaitant ir naujausiy moksliniy
tyrimy, rezultatus, kurie leidzia geriau
suprasti praktikoje pastebimus procesus.
Studentai mokomi paaiskinti teoriniy
modeliy taikymo praktikoje galimybes ir
ribas.

Igyta  kvalifikacija suderinta su
narystés Lietuvos aktuary draugijoje
reikalavimais.

Programos kompetencijos atitinka
tarptautinés darbo rinkos reikalavimus.

Geriausi studentai skatinami
publikuoti savo darbus Lietuvos ir
tarptautiniuose leidiniuose.

Studijy programa vykdoma lietuviy ir
angly kalbomis.




Likusieji 30 kredity yra skirti magistro baigiamojo darbo rengimui ir

pristatymui.

Reikalavimai stojantiesiems

Ankstesnio mokymosi pripaZinimo galimybés

Programg gali rinktis tiek finansy ir draudimo matematikos
bakalauras, tiek ir matematikos, statistikos, ekonomikos, ar
fizikos bakalaurai, siekiantys jsisavinti Siuolaiking finansy ir
draudimo matematika ir turintys reikalingas zinias.

Reikalingos Zinios (prerekvizitai). Mikroekonomika ir
makroekonomika (ne maziau 4 kredity). Tikimybiy teorija
(jskaitant atsitiktiniy procesy teorijg) ir statistika (ne maziau
8 kredity). Kitos matematinés disciplinos (ne maziau 20 kredity).
Finansy ir draudimo matematikos pagrindai (ne maziau 10
kredity). Stojimas. Stojantieji privalo dalyvauti stojamajame
motyvaciniame pokalbyje, pristatydami savo bakalauro darba,
mokslinj straipsnj ar pan. (pvz., tikimybiy teorijos, statistikos,
finansiniy skai¢iavimy arba draudimo matematikos).

Pripazjstamos visos formaliai ar neformaliai
jgytos programai reikalingos kompetencijos.

Tolesniy studiju galimybés

Finansy ir draudimo matematikos studijy programa baigg absolventai galés testi studijas matematikos ir/arba statistikos

doktorantiiroje.

Profesinés veiklos galimybés

Baige Sios programos magistrantiirg absolventai galés dirbti aktuarais, finansy specialistais ar konsultantais, jvairiy
sri¢iy rizikos vertintojais draudimo jmonése, bankuose, pensijy ir investiciniuose fonduose, konsultacinése jmonése,

valstybinése jstaigose ir kitur.

Studijy metodai

Vertinimo metodai

Paskaitos, pratybos, seminarai, papildytos atvejo analize, | Pagrindinis vertinimo budas — egzaminas. Kiekvieno

problemy analize, modeliavimu, diskusijomis, dalyko kursas baigiamas rasytiniu arba raSytiniu—zodiniu
prezentacijomis, individualiais arba grupiniais egzaminu. Studento Zinios vertinamos deSimties baly
projektais. skaléje nuo 1 (labai blogai) iki 10 (puikiai).
Studijy programos bendrosios kompetencijos Studijy programos siekiniai. Studentai gebés:
1.1 | Irodyti naujus teiginius, naudodami matemating kalba.
1 Abstraktus ir kritiSkas mastymas 12 Pritaikyti analitinjo ir kritiSko mastymo jgidZius

sprendziant problemas ir priimant pagristus sprendimus.

2. Komandinis ir individualus darbas 2.1

Dirbti individualiai ir komandoje, kaip vadovas arba
komandos narys.

Analizuoti, sisteminti ir vertinti duomenis, reikalingus
3.1 | moksliniam darbui, profesinei veiklai, inovacijoms ir
problemy sprendimui.

3. Tyrimy igudziai 39

Taikyti naujus mokslinius rezultatus ir tinkamus metodus
problemy bei situacijy analizei ir sprendimui.

3.3

Adekvaciai pateikti tyrimy rezultatus specialistams ir
nespecialistams.

Studiju programos dalykinés kompetencijos | Studijy programos siekiniai. Studentai:

4.1

Zinos esminius ir konceptualius finansy teorijos ir draudimy
technologijos matematinius aspektus.

Gilios teorinés finansy ir draudimo
matematikos Zinios

Gebés vertinti ir analizuoti aktuarinius gyvybés draudimo,
4.2 | bendrojo draudimo ir rizikos teorijos aspektus bei finansy ir
draudimo matematikos tarpusavio sarysius ir integracija.

5.1

Gebés taikyti draudimo matematikos metodus bei modelius
realaus gyvenimo problemose.

Gebéjimas taikyti matematines Zinias
5. ir jgiidZius analizuojant ir 52

Gebeés jvertinti modeliavimo naudg ir ribotumus bei
analizuoti realius pavyzdzius.

sprendziant draudimo problemas
5.3

Gebés naudotis naujausia aktuariniy moksly pazanga,
naujomis jZzvalgomis, rezultatais ir metodais.

6.1 | Gebés modeliuoti finansinius instrumentus ir rinkas.

6. Gebeés taikyti stochastinés analizés teorija finansiniy rinky

6.2

analizei.




Gebéjimas taikyti matematines Zinias
ir jgiidZius analizuojant ir tiriant
finansinius instrumentus ir rinkas

6.3

Zinos finansinio modeliavimo pagrindus ir gebés pasirinkti
bei taikyti jo metodus problemose, apimanciose rizika ir
netikruma.




STUDIJU PROGRAMOS PLANAS (nuolatiné studijuy forma)
(DALYKU (MODULIU) SASAJOS SU KOMPETENCIJOMIS IR STUDIJU SIEKINIAIS)

38 @ _cg Studijuy programos kompetencijos
3 £ 5
” = g - S > Bendrosios kompetencijos Dalykinés kompetencijos
S | Studijy dalykai (moduliai) | = Sz 2 _g
N pagal grupes |58 |8 2 | 2 | 3. 4. 5. 6.
@ = g Studijy siekiniai
2 2 s — ~N — I ) — N — o ) — N )
> A — — o ™ ™ ™ < < o) Ty 0 © © ©
| KURSAS 60 >1510 | >472 | >1008
1 SEMESTRAS 30 759 248 511
Privalomieji dalykai (moduliai) 25 634 208 426
Rinktiniai analizés skyriai 5 134 40 94 X X X X X X
Tikimybiy teorija ir 0] 250 | 80 | 170 | X | X | x | X X | x
matematingé statistika
Flnans_m.lu[ technologijy 5 125 40 85 X X X X
modeliai
Stochastiné analizé 5 125 48 77 X X X
Pasirenkamieji dalykai (moduliai) | ° | 125 | 40 | 85
Laiko eilu¢iy analizé 5 125 40 85 X X X X X X
Duomeny gavyba 5 150 42 108 X X X
2 SEMESTRAS 30 =751 >224 | >497
Privalomieji dalykai (moduliai) 20 501 160 341
Talkomo_p aktuaring 10 251 88 163 X X X
matematika
Rizikos matai 5 125 32 93 X X X X X X
Rizikos atstatymo modeliai 5 125 40 85 X X X X X X X X
Pasirenkamieji dalykai (moduliai)* | 10 =250 >64 | =156
| Investicijy planavimas 5 125 40 85 X X X X X X

1Jeid

alykas tais metais déstomas




Stochastiniai finansy

. * 5 125 32 93 X X X X X X X
matematikos modeliai
JAVA technologijos 5 135 64 71 X X X X X X
Diskretieji rinky modeliai 5 125 32 93 X X X X X X
Dalykas(-al) is kltszIF 5/10 | 125/250
magistry programy
11 KURSAS 30 800 16 784
3 SEMESTRAS 30 800 16 784
| Magistro baigiamasis darbas 30 800 16 784 X X X X X X X X X X X

2 Sitlloma rinktis i$, pavyzdZiui, Bajeso statistika, Giliojo mokymosi metodai, Duomeny vizualizacija, Masyviy duomeny ekonometrija, Moderniyjy finansy matematika. Konkretus

siilomy dalyky sgrasas ir priimamy j juos studenty skaicius tikslinamas priesS prasidedant pasirenkamuyjy registracijai VU IS.
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STUDY PROGRAMME DESCRIPTION

Title of the study programme

State code of the study programme

Financial and Actuarial Mathematics

6211AX003

Official name of the awarding institution

Language(s) of instruction

Vilnius University

Lithuanian, English

Kind of study Study cycle Level of qualification under the
Lithuanian Qualification Framework
University studies Second 7

Mode of studies; Study Total student's Contact hours Self-study hours
Length of the study programme workload (in hours)
programme (in years) volume in credits
15 90 ~2300 ~500 ~1800
Study area Study field Branch of study field

Physical sciences

Mathematics

Financial and Actuarial Mathematics

Qualification degree/Professional qualification awarded

Master of Mathematics

Programme director

Contact information

Assoc. prof. dr. Martynas Manstavicius

martynas.manstavicius@mif.vu.lt

Accrediting body

Period of accreditation

Centre for Quality Assessment in Higher Education

2023-08-31

Aim of the study programme

High-profile education in financial and actuarial mathematics with an emphasis on theoretical foundation of various
methods and techniques of probability theory, stochastic analysis, risk theory, and related fields. Graduates of the
programme are qualified to analyze and solve problems in theoretical models of finance and insurance, with
implementation of obtained solutions in practice.

Content of the study programme: course unit groups

Distinctive features of the study
programme

Master studies last three semesters. During the first semester, students have

opportunity to deepen their mathematical skills and acquire knowledge

necessary to build financial and actuarial competencies. During the second

semester, the main emphasis is on the so-called core areas of financial and
actuarial mathematics. Students are supposed to prepare master thesis (30

ECTS credits) during the last semester.

e The focus is on theoretical
results, including current
research, which allow
understanding processes
observed in practice. Students are
taught to explain the possibilities

The study programme consists of four unit groups (see below). Students and restrictions of applying
are encouraged to adapt (with necessary limitations) their programme to
their needs by choosing any elective course from the proposed list.
Advanced mathematics, 15-20 credits (Probability theory and
mathematical statistics, Selected chapters of analysis, optional course in

Data Science and/or Computer Science).

theoretical models in practice.

e Acquired qualification agrees
with the membership
requirements of Lithuanian
Actuarial Society

Stochastic analysis, 5-10 credits (Stochastic analysis, Stochastic models of |« The competencies in Financial
financial mathematics (if offered that year)).

Actuarial mathematics, 15 credits (Applied Actuarial Mathematics, Risk

renewal models)

and Actuarial Mathematics
Master programme match the
requirements of international

Financial mathematics, 20 credits (Financial technology models, Discrete labor market.
market models/Modern financial mathematics, Time series
analysis/Statistical learning, Asset allocation, Risk measures).

The remaining 30 credits are reserved for Master’s thesis preparation.

e  The best students are encouraged
to publish their works in national
and international journals.




Admission requirements

Recognition of prior learning

Bachelor degree in financial and actuarial mathematics is
typically required. Bachelors of mathematics, statistics,
economics, or physics wishing to study the modern
financial and actuarial mathematics and having sufficient
proficiency are also welcome.

Prerequisites. Microeconomics and macroeconomics
(minimum 4 credits); Probability theory (including theory
of stochastic processes) and mathematical statistics
(8 credits); Other disciplines of mathematics (20 credits);
Basics of financial and actuarial mathematics (10 credits).
All applicants must take an entrance motivation
conversation on the basis of a presentation of their
bachelor thesis, research paper, etc. (e.g., in probability
theory, statistics, financial calculations, or actuarial
mathematics).

Formally or informally acquired competencies are
recognized as long as they agree with the programme.

Access to further studies

Graduates of the Master programme in financial and actuarial mathematics can pursue further studies at the doctoral

level in mathematics and/or statistics.

Employability

Programme graduates can work in insurance companies, banks, pension and investment funds, consulting firms,
government agencies, etc. (e.g., as actuaries, financial analysts, risk assessors, consultants both for Lithuanian and
foreign institutions supervising financial and insurance markets).

Teaching and learning methods

Assessment methods

Lectures, exercises, and seminars are complemented by
case studies, problem-centred analysis, modelling,
discussions, presentations, individual or group projects,
portfolio creation.

The main form of evaluation is an examination. Every
course unit is concluded with either a written or written-
oral examination. Student's knowledge and general
performance during the exam are evaluated using grading
scale from 1 (very poor) to 10 (excellent), or by pass or
fail evaluation in the cases where pass/fail evaluation is
foreseen as a final evaluation of the course unit.




Study programme generic competences developed

Study programme learning outcomes. The students will:

1] Abstract and critical thinking

1.1 | Be able to use mathematical language in the proofs of
new statements.

1.2 | Demonstrate enhanced analytical, critical, and
conceptual problem solving and decision making
capabilities and skills

N

1 Work in a team and individually

2.1 | Be able to work independently and in a team both as a
leader and/or as a team member.

s

Carrying on research work

3.1 | Be able to analyse, systemise, and evaluate data
necessary for research, professional activity,
innovation, and problem solving.

3.2 | Be able to apply new research results and appropriate
methods for analyzing and solving problems or
situations.

3.3 | Be able to adequately present research results to
specialists and nonspecialists.

Study programme subject specific competences
developed.

Study programme learning outcomes. The students will:

4. Advanced theoretical knowledge in financial
and actuarial mathematics

4.1 | Be equipped with fundamental and conceptual
knowledge of the mathematical aspects of financial
theory and insurance techniques.

4.2 | Have advanced insights in the actuarial aspects of life
insurance, general insurance, and risk theory and in
the interrelationship and integration of financial and
actuarial mathematics.

5. Ability to apply mathematical knowledge and
skills to analysing and solving actuarial
problems

5.1 | Be able to apply the methods and models of actuarial
mathematics to real-life problems.

5.2 | Be able to understand the benefits and limitations of
modeling and analyze realistic examples.

5.3 | Be able to stay up-to-date with the advances in
actuarial sciences by following up and familiarizing
with new insights, developments, results, and
methods.

6. Ability to apply mathematical knowledge and
skills to analyzing and investigating financial
instruments and markets

6.1 | Be able to model financial instruments and financial
markets.

6.2 | Be able to use stochastic analysis theory to analyze
financial markets.

6.3 | Have a strong background in financial models and be
able to select and apply those methods to problems
that involve risk and uncertainty.




COURSE UNITS RELATION TO COMPETENCES AND LEARNING OUTCOMES

STUDY PROGRAMME TEMPLATE (COURSE UNITS RELATION TO COMPETENCES AND LEARNING OUTCOMES)

Competences
S o
:C: g § General competences Subject-specific competences
© 28 S 2 <
§ Course units B i g '§ 1 ‘ 2. ‘ 3. 4. 5.
O c < o Learning outcomes
[<5] o Y
E o 3
= — N — — N o — N — N (92 i N o
0 i i 3N ™ ™ ™ < < To) Te} [Te} © © ©
1t YEAR 60 >1510 >472 | >1008
SEMESTER 1 30 759 248 511
Compulsory course units 25 634 208 426
Selected chapters of analysis 5 134 40 94 X X X X X X
Probability theory and 10 250 80 170 X X X X X X
mathematical statistics
Financial technology models 5 125 40 85 X X X X X
Stochastic analysis 5 125 48 " X X X X
Optional course units 5 >125 >40 >85
Time series analysis 5 125 40 85 X X X X X
Data mining 5 150 42 108 X X X
SEMESTER 2 30 2751 2224 | >497
Compulsory course units 20 501 160 341
Applied Actuarial 10 251 88 163 X X X X X X X X
Mathematics
Risk measures 5 125 32 93 X X X X X
Risk renewal models 5 125 40 85 X X X X X X X X
Optional course units! 10 >250 >64 >156
Asset allocation 5 125 40 85 X X X X
JAVA technologies 5 135 64 71 X X X X X X
Stochastic models of financial 5 125 32 93 X X X X X X
mathematics
Discrete market models 5 125 32 93 X X X X X

! Provided the course is offered that year.




Course(s) offered by other 5/10 125/250
Master’s programmes at the
Faculty of Mathematics and
Informatics®

2" YEAR 30 800 16 784
SEMESTER 3 30 800 16 784
| Master thesis 30 800 16 784 X X X X X X X X X X

2 Suggested choices: Bayesian statistics, Deep learning methods, Data visualization, Big Data econometrics, Modern financial mathematics. The concrete list of optional courses
and the number of students admitted to them are specified before the registration of courses at VU IS.
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