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STUDLJU DALYKO (MODULIO) APRASAS

Dalyko (modulio) pavadinimas

Kodas

Finansy inZinerija ir modeliavimas

Déstytojas (-ai)

Padalinys (-iai)

Koordinuojantis: prof. dr. Igoris Belovas
Kitas (-i): Aivaras Bielskis, Rolandas Gricius

Matematikos ir informatikos fakultetas
Duomeny mokslo ir skaitmeniniy technologijy institutas

Studijy pakopa Dalyko (modulio) tipas
Pirmoji Pasirenkamasis. Individualiosios studijos.
Igyvendinimo forma Vykdymo laikotarpis Vykdymo kalba (-0s)
Auditoriné 5 semestras / rudens semstras Lietuviy

Reikalavimai studijuojanciajam

ISankstiniai reikalavimai:
Matematiné analizé, Tikimybiy teorija ir matematiné statistika,
Algebra.

Gretutiniai reikalavimai (jei yra):

Dalyko (modulio) apimtis

kreditais Visas studento darbo Kkriivis

Kontaktinio darbo valandos Savarankisko darbo valandos

5 128

48 80

Dalyko (modulio) tikslas: studiju programos ugdomos kompetencijos

modeliavimo adekvatuma, atlikti tokiy modeliy analize.

Finansy inZinerijos ir modeliavimo dalyko tikslas - suteikti ziniy apie stabiliyjy désniy teorijos pagrindus ir stabiliojo modeliavimo taikymus
finansy inzinerijoje, ugdyti geb¢jima savarankiskai tyrinéti ekonominius reiskinius, apraSyti juos, taikant stabiliuosius skirstinius, jvertinti

Dalyko (modulio) studijy siekiniai

Studijy metodai Vertinimo metodai

Studentai jgys teoriniy ir praktiniy Ziniy apie
stabiliuosius ekonominius modelius, apie modeliy

analizg ir verifikavima. analizé)

Probleminis déstymas, kompiuteriniai praktiniai
darbai, savarankiskas darbas, aktyvaus
mokymosi metodai (grupés diskusija, situacijy

Egzaminas, praktinio darbo
ataskaitos.

Studentai gebés suprasti pagrindinius stabiliyjy ir
misriyjy-stabiliyjy modeliy sudarymo, verifikavimo

. T darbas.
ir analizés principus.

Kompiuteriniai praktiniai darbai, savarankiskas

Individualaus, praktinio darbo
ataskaitos.

Gebés paaiskinti esmines stabiliojo modeliavimo
sgvokas, iSmanys finansy inzinerijos ir modeliavimo
taikymo sritis.

Kompiuteriniai praktiniai darbai, savarankiskas
darbas, aktyvaus mokymosi metodai (grupés
diskusija, situacijy analize).

Praktiniy darby ataskaitos.

Gebés sudaryti ekonominiy reiskiniy stabiliuosius
modelius ir juos analizuoti pasitelkiant statistinés

analizés sistemas, pagrjsti gautus rezultatus, gebés
taikyti gretutiniy studijy programos dalyky Zinias.

Probleminis déstymas, kompiuteriniai praktiniai
darbai, savarankiskas darbas.

Praktiniy darby ataskaitos.

Gebeés dirbti tiek kolektyve, tiek individualiai,
analizuoti ir vertinti situacija, savarankiSkai priimti
sprendimus, pagrjsti ir pristatyti rezultatus.

Kompiuteriniai praktiniai darbai, savarankiskas
darbas, aktyvaus mokymosi metodai (grupés
diskusija, situacijy analiz¢).

Egzaminas, praktiniy darby
ataskaitos.

o Savarankisky studiju laikas ir
Kontaktinio darbo valandos uilfluo tysm
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1. Finansy rinkos ir finansinés priemonés. Paliikany teorijos 2 3 12 12 Literatiiros analizé.
elementai. Praktinés uzduotys.
2. Fiksuotyjy pajamy vertybiniai popieriai. Investiciniai 4 4 2 6 Literatiiros analizé. Praktinés
sprendimai esant neapibréztumui. uzduotys.




3. Portfelio teorija. 6 5 1 16 Literatﬁros analizé. Praktinés
uzduotys.
4. Ateities ir iSankstiniy sandoriy rinka. Rizikos valdymo 4 4 8 14 Literatiiros analizé. Praktinés
modeliai su ateities sandoriais. uzduotys.
5. Brauno procesas. Blacko-Scholeso-Mertono modelis. 4 4 4 6 Literattros analizé. Praktinés
uzduotys.
6. Investavimo rizikos valdymas. Nuostoliy rizikos matas. 4 4 11 16 Literattiros analizé. Praktinés
uzduotys.
7. Egzaminas 10 Literatiiros kartojimas,
pasiruo§imas egzaminui
IS viso | 24 24 48 80
- - Svoris Atsiskaitymo - S
Vertinimo strategija proc. laikas Vertinimo kriterijai
Laboratoriniy da_rbq gynimas, 20 Semestro metu Balas kaupiamas sprendZiant uzdavinius ir aktyviai dalyvaujant pratybose.
aktyvus dalyvavimas pratybose
Vertinama 1-10 pazymiy vertinimo skaléje:
10-9: Puikios Zinios ir gebéjimai. Vertinimo lygmuo. 90-100 % teisingy
atsakymuy.
Semestro yiduryje 8-7: Geros zinios ir gebéjimai, gali buiti neesminiy klaidy. Sintezés
(l_J?balgus lygmuo. 70-89 % teisingy atsakymy.
Kolokviumas 30 atitinkamas 6-5: Vidutinés Zinios ir gebéjimai, yra klaidy. Analizés lygmuo. 50-69 %
teorijos ir- teisingy atsakymy. 5
praktikos dalis) |4-3: Zinios ir gebéjimai nesiekia vidutiniy, yra (esminiy) klaidy. Ziniy
taikymo lygmuo. 2049 % teisingy atsakymuy.
2-1: Netenkinami minimaliis reikalavimai. 0-19 % teisingy atsakymy.
(norint laikyti egzaming reikia atlikti 50% laboratoriniy uzduociy)
Vertinama 1-10 pazymiy vertinimo skaléje:
10-9: Puikios zinios ir gebéjimai. Vertinimo lygmuo. 90-100 % teisingy
atsakymy.
8-7: Geros zinios ir gebéjimai, gali buti neesminiy klaidy. Sintezés
Fozaminu sesiios lygmuo. 70-89 % teisingy atsakymy.
Egzaminas 50 & meltlu ) 6-5: Vidutinés Zinios ir gebéjimai, yra klaidy. Analizés lygmuo. 50-69 %
teisingq atsakymy. 5
4-3: Zinios ir gebéjimai nesiekia vidutiniy, yra (esminiy) klaidy. Ziniy
taikymo lygmuo. 2049 % teisingy atsakymuy.
2-1: Netenkinami minimalis reikalavimai. 0-19 % teisingy atsakymy.
Atsiskaitymas eksternu nenumatmas.
. Leidimo Af Periodinio leidinio Nr. | Leidimo vieta ir leidykla ar
Autorius ] Pavadinimas ] a Ao
metai ar leidinio tomas internetiné nuoroda
Privaloma literatiira
P A. loannou 2021 Mat_hema}tlcs and tools for financial Soae_ty for Industrl_al and
engineering Applied Mathematics
E. Valakevicius 2019 Investavimas finansy rinkose 2-alaida Ka.uno FEChnOIOgUOS .
universitetas, Technologija
Papildoma literatiira
A mixed-stable approach to the Information Technology and
I. Belovas [et al.] 2017 management of the portfolio using high- Control, 46 (3), 2017, pp.
frequency financial data 293-307
Baltijos $aliy akcijy lyginamojo indekso Lietuvos matematikos
|. Belovas 2019 OMX Baltic Benchmark modeliy rinkinys. 2019, Ser. B, 60,
tyrimas pp. 6-10
Mixed-stable models: an application to .
I. Belovas [et al.] 2021 high-frequency financial data Entropy. 2021, 23(6):739
Akcijy kainy ARIMA ir LSTM Lietuvos matematikos
A. Bielskis, I. Belovas 2022 prognozavimo metody lyginamoji rinkinys. 2022, Serija B, 63,
analizé p. 21-27.
The famous american economist H.
I. GasparaviCius, A. Grigutis 2024 Markowitz and mathematical overview arXiv:2402.10253
of his portfolio selection theory



https://doi.org/10.5755/e01.9786090216552
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://www.zurnalai.vu.lt/LMR/article/view/15207/14329
https://www.zurnalai.vu.lt/LMR/article/view/15207/14329
https://www.zurnalai.vu.lt/LMR/article/view/15207/14329
https://www.mdpi.com/1099-4300/23/6/739
https://www.mdpi.com/1099-4300/23/6/739
https://www.zurnalai.vu.lt/LMR/article/view/29755
https://www.zurnalai.vu.lt/LMR/article/view/29755
https://www.zurnalai.vu.lt/LMR/article/view/29755
https://arxiv.org/pdf/2402.10253.pdf
https://arxiv.org/pdf/2402.10253.pdf
https://arxiv.org/pdf/2402.10253.pdf

COURSE UNIT (MODULE) DESCRIPTION

Course unit (module) title

Code

Financial engineering and modeling

Lecturer(s)

Department(s) where the course unit (module) is delivered

Coordinator: Prof. Dr. Igoris Belovas
Other(s): Aivaras Bielskis, Rolandas Gricius

Faculty of Mathematics and Informatics
Institute of Data Science and Digital Technologies

Study cycle Type of the course unit (module)
First Optional. Individual studies.
Mode of delivery The period when the course unit (module) Language(s) of instruction
is delivered
Face-to-face 5th semester / Fall semester Lithuanian

Requirements for students

Prerequisites: Mathematical Analysis, Probability Theory and | Additional requirements (if any):.

Mathematical Statistics, Algebra.

| | i
Course (m:rdeudiilvo ume in Total student workload Contact hours Self-study hours
5 128 48 80

Purpose of the course unit (module): programme competencies to be developed

The financial engineering and modeling course is designed to provide knowledge of basic concepts of stable distributions theory, as well as
stable modeling applications in finance engineering; to develop the ability to explore economic processes and to describe them using stable

laws, to analyze and interpret these models.

Learning outcomes of the course unit (module)

Teaching and learning methods

Assessment methods

Students will gain theoretical and practical knowledge
of stable economic models, of model analysis, and
verification using computer programs.

Problem-oriented teaching, computer practical
exercises, self-study, active learning methods
(group discussion, situation analysis).

Examination, reports.

Students will be able to understand the basic principles
of constructing, verifying, and analyzing stable and
mixed-stable models.

Computer practical exercises, self-study.

Self-study, practical group
work reports.

Students will be able to explain the basic concepts of

Computer practical exercises, self-study, active

stable modeling and will know the principles of learning methods (group discussion, situation Reports.
financial engineering and modeling. analysis).

Students will be able to create stable models of

economic phenomena and analyze them; to Problem-oriented teaching, computer practical Reports

substantiate the obtained results, will be able to apply
the knowledge of related study program subjects.

exercises, self-study.

Students will be able to work both in a team and
individually, analyze and evaluate the situation, make
decisions independently, justify and present the results.

Computer practical exercises, self-study, active
learning methods (group discussion, situation
analysis).

Examination, reports.

Contact hours

Self-study work: time and
assignments
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1. The financial market and its instruments. Elements of Literature studies.
interest theory 2 3 12 | 12| practical tasks.




2. Fixed-income securities. Investment decisions under 4 4 ) 6 Literature studies.
uncertainty. Practical tasks.
3. Portfolio selection theory Literature studies.
6 5 11 | 16 i
Practical tasks.
4. Futures and forwards market. Risk management 4 4 8 1 Literature studies.
models. Practical tasks.
5. Brown process. Black-Scholes-Merton model. 4 4 a 6 Literature studies.
Practical tasks.
6. Investment risk management. Value at risk. Literature studies.
4 4 11 | 16 i
Practical tasks.
7. Examination 10 Literature review and
preparation for the exam
Total | 24 24 48 | 80
Assessment strategy Weight, % Deadline Assessment criteria
Def f laborat k, . . . . . L
N .ense © . ? or.a ory wor During the The score is accumulated while solving tasks and actively participating in
active participation in 20 .
; semester exercises.
exercises
The colloquim consists of questions from the relevant parts of cource
material. Assessed in grades 1-10 rating scale:
10-9: Excellent knowledge and skills. Evaluation level. 90-100% of correct
answers.
In the middle of . . .
! 8-7: Good knowledge and skills, there may be minor errors. Synthesis
the semester
(after completin level. 70-89% of correct answers.
Colloquim 30 P & 6-5: Average knowledge and skills, there are errors. Level of analysis. 50-
the relevant parts
of theory and 69% of correct answers.
ractice;/ 4-3: Knowledge and skills are below average, the (material) errors.
P Knowledge application level. 20-49% of correct answers.
2-1: Knowledge and skills do not meet minimum requirements. 0-19% of
correct answers.
(note that 50% of laboratory tasks must be performed to take the exam)
The exam consists of questions from the all course material. Assessed in
grades 1-10 rating scale:
10-9: Excellent knowledge and skills. Evaluation level. 90-100% of correct
answers.
8-7: Good knowledge and skills, there may be minor errors. Synthesis
level. 70-89% of correct answers.
Examination (E) 50 Dur|.ng exam 6-5: Average knowledge and skills, there are errors. Level of analysis. 50-
session 69% of correct answers.
4-3: Knowledge and skills are below average, the (material) errors.
Knowledge application level. 20-49% of correct answers.
2-1: Knowledge and skills do not meet minimum requirements. 0-19% of
correct answers.
Students are required to take the cource to be allowed to the exam;
there are no exams for external students.
Y f | f iodical Publishi |
Author e'ar o' Title ssue of a perlod_lca 'or ublishing p ace_ and
publication volume of a publication house or weblink
Compulsory reading
Mathematics and tools for financial Society for Industrial
P.A. loannou 2021 engineerin and Applied
g 9 Mathematics
Kauno technologijos
E. Valakevicius 2019 Investavimas finansy rinkose: vadovélis 2-a laida universitetas,
Technologija
Optional reading
A mixed-stable approach to the !I_ngmjgon and
I. Belovas [et al.] 2017 management of the portfolio using high- Control A?(};/ 3)
frequency financial data 2017, pp. 293-307
e . . . Lietuvos matematikos
L
| Belovas 2019 Baltijos Saliy akcijy lyginamojo indekso rinkinys. 2019, Ser.

OMX Baltic Benchmark modeliy tyrimas

B, 60, pp. 6-10



https://doi.org/10.5755/e01.9786090216552
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://itc.ktu.lt/index.php/ITC/article/view/16766
https://www.zurnalai.vu.lt/LMR/article/view/15207/14329
https://www.zurnalai.vu.lt/LMR/article/view/15207/14329

Mixed-stable models: an application to

Entropy. 2021,

|. Belovas [etal ] 2021 high-frequency financial data 23(6):739
. . . Lietuvos matematikos
A. Bielskis, I. Belovas 2022 Akeijy kainy ARIMA ir LSTM rinkinys. 2022, Serija
prognozavimo metody lyginamoji analizé
B, 63, p. 21-27.
The famous american economist H.
I. Gasparavicius, A. Grigutis 2024 Markowitz and mathematical overview of arXiv:2402.10253

his portfolio selection theory
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