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ADAPTATION OF FLEXIBLE PROJECT
MANAGEMENT MODELS BASED ON SCRUM
AND KANBAN TECHNOLOGIES

Popova 0.

Y danitt po6omi noxasano nposedenns ma pesyivmam excnepuMenmy 000 noeoHanus 060X mexHonozii
Ppo3pobru npozpamiozo sabesnevenns (I13) — Scrum ma Kanban — ¢ 00y mexnonoziio, axa 6izome HAuKpauyi
COPONHU UYUX Memodoa0zii ma 6yde 3pyunoio i epexmuenoro y suxopucmanni. 00’ exmom docridxcenns € me-
modonoeii pospobku Scrum i Kanban. Byno npoananizosano icruyioui enyuxi memooorozii pospooxu, soxpema XP,
Lean, FDD, a maxoxc Scrum i Kanban 6inow demanvio. Taxooe 6yna ckiadena nopiensivia madiuus OCmMannix
080x Memodooziil, de gidobpadceno ix eiominnocmi no nusyi Kpumepiie. Byno eusasieno, wo 6 yux mMemoooioziax
npucymmi neeni HedoriKu i 8 H0Gill Memodoaoezii ix 6u moxcna OYi0 npubpamu i Maxum 4unoM 600CKOHAIUMU
aice icnyioui memoooroeii 0ns neenux yirei. Hosa memodonozis mae 6ymu 00807 2nyuxo0io ma adanmuenoo ois
8CIxX UneNi8 KOMaHOU PO3POOKU npozpamnozo npoexmy. /lana memodonozis mae 6ymu 3pyunoio y UKOPUCTIANH
ma mamu nesuuil chopmoganuil nadip npasui. 3a donomozoio suxopucmanns mepedxc Illempi 6ye nposedenuil
excnepumen, AKuil 00360.U6 HAOUHO NPOOEMOHCPYBATNU, SK KPAlE NOEOHAMU 0l MemOO0L02ii 3 MAKCUMATLHOIO
epexmusnicmio. Cnepuy memodonozii Scrum ma Kanban 6yau 306pasceni y suensnodi modeneil. [lomim na ocnosi
UUX 080X MOOCIC, 4 MAKONC HOBUX NPABUIL, OYLa chopmosana 1osa mooeiv 0as memodonozii. ITicis nposedenis
excnepumenmy 3a 00nomozoro modeii 6y10 6UAGLEHO, AK CAME MAE GUZIAOAMU 3ANPONOHOGANA MEMOOON0Zis
pospobru. Ii moxcna euxopucmosysamu npu po3pobuyi I13. Cmeopenns danoi memodonozii na ocrosi 060x exuce
icnytouux € Oysce nepenekmusnol0 Ha cbozooni sadauero, addce ue Mae 6 codi 3 3adaui — NOKPAUUMU 6Iice ICHYIOUT
memodonoeii Scrum ma Kanban, cghopmyeamu 1abip npasut 1060i memo0onozii, a maxodic 3pooumu it Maxcumaivbio
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1. Introduction

Nowadays, it is very important to adhere to a certain
methodology during software development for managing
product development, which provides, in particular, planning,
monitoring and analysis of the implementation of current
tasks to achieve the project goal. It is difficult to develop
a software product on time and efficiently without using
such a methodology. It is important to distribute all the
necessary work between the stages, plan each of them and
determine how much time is needed to complete each task
in a software project. Also it is necessary to control cer-
tain parameters during the development. Nowadays, a set of
software development methodologies have been developed
which includes:

— classical methodologies, for example, Waterfall, Iterative;

— Flexible development methodologies such as Extreme

Programming (XP), Lean (Lean software development),

FDD (Feature Driven Development), DSDM (Dyna-

mics System Development Method), Crystal, Scrum

and Kanban.

But each of these methodologies needs to be adapted
to the implementation of the specific project taking into
account the peculiar properties of the organization that
creates a project. Therefore, the adaptation and use of
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a specific methodology for software development, as well
as the creation of a combined methodology that would be
better adapted to the current conditions of implementation
of software projects, is an important and relevant task.

There are several different approaches to organizing
software development. One of the best approaches is Agile
methodology, which is a flexible development methodology,
and its representatives for small development teams are
Scrum and Kanban. They are used in work on software
projects and allow to complete the tasks as quickly and
efficiently as possible.

This paper presents a solution that combines these two
flexible methodologies, and the result is offered that combines
the best features of each methodology and minimizes flaws.
And also it allows to enhance the useful qualities of Scrum
and Kanban in their combined variant. These qualities were
investigated in an experiment which allowed to compare the
characteristics on the graph models and to offer a combined
variant of the method with better performance.

2. The ohject of research
and its technological audit

Object of research: Scrum and Kanban development
methodologies.

.
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The technical benefit of this research is to develop
a new method for design a software project that meets
the needs of a team that consists of several small groups.
The basis for combining Scrum and Kanban in one metho-
dology is the useful properties of Scrum for small and
medium teams that are too difficult for small groups.
Instead, Kanban’s simplified and optimized organizational
procedures may not always be appropriate for a small
team. Quite often there is a situation on the project when
it is necessary to combine useful properties of the re-
viewed methodologies and to coordinate with each other in
a single organizational technology.

3. The aim and ohjectives of research

The aim of research is to conduct an experiment to
create a combined software development technology based
on the Scrum and Kanban methodologies.

Three tasks have to be solved to achieve this aim:

1. To analyze and to reduce the drawbacks that re-
quires adaptation to different types of teams. Both Scrum
and Kanban have their drawbacks that can be taken into
account when developing new technology.

2. To add new rules for the combined technology to
align the positive qualities of the underlying methodolo-
gies and to use them together.

3. To provide a more flexible process for organizing
a software project.

4. Research of existing solutions
of the prohlem

First of all, as a basis for the offered combined techno-
logy, let’s provide an overview of Agile’s flexible develop-
ment methodologies. The XP methodology was used for
small teams that needed to complete the project in short
terms and with a common understanding of the tasks for
all team members. The main purpose of this methodology
is to cope with the requirements of the software product
that are constantly changing and to improve the quality of
the development [1]. It is characterized as frequent small
releases that implement simple, well-structured solutions,
and uses a TDD approach — development through testing,
collective code ownership or design patterns ownership,
game of planning. The disadvantages of XP are the fact
that it is quite difficult to adapt to the project in case of
increasing the team and extending the project boundaries.
One of the flexible methodologies is Lean (Lean software
development). It is originated from a lean manufacturing
technology and aims to eliminate all kinds of unnecessary
costs. These are unnecessary features, unnecessary process-
ing, unfinished work, time to search for and eliminate
defects, which can be reduced by early analysis and iden-
tification of errors in the early stages, etc. FDD (Feature
Driven Development) is a feature-oriented development
that focuses on breaking down a project into small fea-
tures that are useful from a customer’s point of view and
are implemented within no more than two weeks. This
methodology is a combination of five elements: develop-
ment of a common model, creation of a functions list,
planning, design and development and implementation [2].
The most valuable features of the two methodologies
mentioned above have been developed in modern flexible
approaches.

The Scrum methodology provides a free set of ordered
rules that are based on the best practices and are con-
stantly being refined [3]. An important feature of Scrum
is its flexibility and customer focus, as it considers that
the client is directly involved in the process [4].

The Kanban methodology is designed for small and very
small teams and allows to distinguish from the RUP the
most necessary processes for a software project execution
in accordance with the <«just in time» principle. The last
two methodologies are most fully adapted to the modern
organizational and technical features of the implementa-
tion of software projects and can be used as a basis for
the combined technology that is offered.

Scrum is an authoritative flexible development meth-
odology with non-standard team roles distribution and
unique iteration organization. The key positions in Scrum
teams are occupied by Scrum Master and Product Owner,
the development process consists of a certain number of
iterations, the iteration begins with planning, then the
design and development of a part of the product takes
place that ends with a demo and retrospective [5]. The
main concepts of Scrum are:

1. Sprint — all the steps that are required to imple-
ment entries from a Scrum product block are performed
in sprints (also called «iterations») within Scrum. Sprints
are always short: usually about 2—4 weeks [6].

2. Sprint backlog is a list of tasks that have to be
done in this sprint.

3. Sprint planning is a meeting where sprint planning
occurs, that is, the tasks that will be included in it.

4. Scrum board is a tool that helps teams to make
elements from Sprint backlog visible [7].

5. Daily Scrum meeting is meeting that usually held
in one place and at the same time each day. These meet-
ings are strictly designed for 15 minutes [8].

6. Sprint review (in other words, a demo) is a demon-
stration of the completed tasks that are discussed between
the Scrum team and other sprint review participants [9].

7. Sprint retrospective is an opportunity for the team
to review their work and to create a plan to improve some
elements in the development process for a future sprint [10].

Kanban is a method of managing software development
using <«just in time» principle and with a unique overload
of team members. The process from the task description
to the delivery of the results of its execution to the user
is clearly shown in this method to the participants of the
process, team members can take work from the queue [11].

It is important for Kanban to do the following:

1. Kanban board — a board that shows the tasks that
will be completed, in the process of being completed and
are already completed. In addition, it limits the number
of tasks that are in column «In progress» [12].

2. Kanban meeting is also important for keeping the
team in sync so that they know what each member is
doing and what status they have. Ideally, the meeting
should last 10—15 minutes [13].

Each of these two software development methodologies
has both advantages and disadvantages. In addition, two
methodologies have a lot in common, but there are some
differences. For clarity, the advantages and disadvantages
of each technology are presented using the comparative
characteristics in Table 1. This table shows comparison
of methodologies based on several criteria. It is shown
what is the main thing in the development, tasks planning,
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sprint importance, sprint length, sprint planning, changes
and additions in the sprint, roles, board with tasks and its
organization. Also there are team meetings, performance

measurement and tasks estimation.

Table 1

Comparative characteristics of Scum and Kanban

Scrum

| Kanban

The main thing in the development

Sprint

| Task

Tasks planning

A backlog is created with clear
tasks to be done in the sprint

There is a workflow that displays all
the tasks that need to be completed and
simply moves from one status to another

Sprint importance

In Scrum everything is done
in sprints that last from 2 to
4 weeks. At the end of the sprint
there is a sprint review (demao)

Kanban releases as soon as the product
is finished. It can be several times a day
or once a week

Sprint length

Always the same (2-4 weeks)

No clear limitations

Sprint planning

Sprint planning is done at the
beginning of the sprint

There is no clear planning

Changes/additions in the sprint

There cannot be changes/addi-
tions. At the beginning of the
sprint it is decided how many
tasks and what tasks should be
done (sprint scope)

It is possible. When the task is completed,
a new task can be created; very flexible
methodology

Roles

There are some roles (Product
owner, Scrum master, Scrum
team members)

Optional (can be SDM and SHEM), the
focus is not on role distribution but on
delivering the product [14]

Board with tasks

Board is new for every sprint

Board remains the same. This is an ad-
vantage if the team is small, because it
is possible to see all the tasks, their con-
nections, and progress on the same board

Organizing board with tasks

Usually consists of columns «To
do», «In progress», «In testing»
and «Done»

Usually consists of columns «To do», «In
progress» and «Done»

Meetings

Daily and mandatory. There are
the following types of meetings:
sprint planning, daily scrum,
sprint review, retrospective. Usu-
ally daily meetings take no more
than 15 minutes

Daily meetings are optional but recom-
mended. There are the following types
of meetings: daily meeting, replenish-
ment, delivery planning meeting, service
delivery meeting, operations review, risk
review, strategy review [15]

Performance measurement

It is measured in story points o,
more precisely, in the speed of
completing sprint tasks

It is measured in the speed of moving
the task from status «To do» to «Done»

Tasks estimation

Always

The tasks are not always estimated

It is seen from the Table 1 that each of these me-
thodologies has its advantages and disadvantages. When
choosing a methodology it is necessary to ask yourself
what it is necessary — continuous development or itera-
tions, structured roles or teams without roles, adaptation
to changes or stability.

5. Methods of research

This study will use process design, environment de-
sign and experiment to identify which Scrum and Kanban
sides should be used, how to combine them and under
what conditions.

Petri nets method was chosen for modeling. Petri nets
are a mathematical instrument for modeling dynamic dis-
crete systems [16]. Petri nets are a bipartite oriented
graph which elements (nodes) are used to display certain
events [17].

In the process of this modeling it is possible to see
how the status of the elements in model changes and
how it affects the model in general. Transitions in Petri
nets help to figure out how the system will behave in
a particular environment. Petri nets show a transition
in a network where labels from the entry transition posi-
tions go to the exit positions.

Petri nets consist of four elements:

— set of positions P;

— set of transitions T

— input function I,

— output function O [18].

The undeniable advantage of Petri nets is a mathe-
matically accurate description of the model. It makes
possible to perform scientific analysis with the help of
modern computing (also with parallel architecture) [19].

It is possible to simulate the task to determine what
way is the best to combine Scrum and Kanban using Petri
nets. First of all, Scrum methodology model can be shown
based on the comparative Table 1 above. Fig. 1 shows the
whole Scrum process: an idea that is formed on the basis
of what the end users, clients and team want, creating
a general list of product development tasks for the whole
period (user stories; tasks that are prioritized by business
value), creating a similar list for a specific sprint at the
meeting, conducting a sprint that lasts 1-4 weeks. Every
day there is a meeting where three issues are discussed
in the team — what has been done, what obstacles exist
and what is planned to be done by the next meeting.
Tasks have 4 statuses — To do, In progress, In testing
and Done, which are displayed on the board with tasks.
After the sprint there is a meeting where the results of
the new functionality are shown and discussed. A ret-
rospective is also held at the end. The whole process is
based on the fact that the methodology is quite flexible
and is targeted at different teams.

A model for Kanban development methodology is
also shown (Fig. 2). First, there is an analysis of what
needs to be done. This is followed by the design, develop-
ment, testing, UAT and SIT testing and deployment. It is
worth to mention that there are no restrictions for sprint
tasks, so change requests tasks may also be added, as well
as bugs (non-functional program elements) or mainte-
nance tasks.

A new development methodology will be created based
on Scrum and Kanban models.

5
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Input from team
Input from end users

Input from customers

0 Creating product backlog

Explain business need 1

Finished work (new functionality)

T1 T2 T3

Sprint review dem 1
1 T
1 I

10 Retrospective meeting

=

Sprint planning meeting

1
1
T4

Sprint (1-4 weeks) .
Tasks (to do) . 1

1 Tasks (done)

1
Creating sprint backlog and other tasks . T9
1

Fig. 1. Scrum methodology model

Input from different team members  Analysis Design

Deployment

Fig. 2. Kanban methodology model

6. Research results

It is decided to take the best sides of each methodology
by combining the data of the two methodologies. This is
the hypothesis for the experiment. The following items
from the Table 1 that is located above are selected to
create a new methodology based on Scrum and Kanban:

1. Sprint is the main thing in the development. This hy-
pothesis was taken from the Scrum methodology. It is better
to develop the product gradually using an iterative method.

2. Tasks planning. It would be a good idea to create
the main tasks that need to be completed, and as they
are done, it is possible to take tasks from the backlog
as well as bugs and change request tasks. So, on the one
hand, it is the part of the Kanban methodology, and on
the other hand, it is a new requirement.

3. Sprint importance. It is suggested to take the Scrum
methodology rule and do all tasks using sprints that
would last 2 weeks and finally have a sprint review for
clients.
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4. Sprint length. It is suggested to use 2 weeks as the
length of the sprint, but with the following corrections:
if the task was completed earlier, you have to take next
tasks from the backlog, change requests tasks or bugs.
If team did not have enough time, the task has to be
moved to the next sprint.

5. Sprint planning. Planning should be done to structure
the product development. There must be sprint planning, but
also tasks that do not need planning and can be completed
as a secondary priority (as in the Kanban methodology).

6. Changes/additions to the sprint. Changes are pos-
sible as it is in the Kanban methodology.

If all tasks are completed, it is possible to complete next
tasks that were not included to the planning. There may
also be a replacement for any sprint tasks if it is required.

1. Roles. It is offered, as in the Scrum methodology,
to split people into two types for this methodology —
Product Owner, Scrum Master (Project Manager), and
the development team. Each person in the team will have
a clear role, but each team member can test tasks for bet-
ter performance. This methodology should be very flexible
for teams and take into account everyone’s interests.

2. Board with tasks. The board must be changed each
sprint so that there are no large number of tasks and it can
be clearly seen what is being done right now in the sprint.
But at the same time, key tasks can be displayed on top
of each status column and can be attached to the board.

Input from team
Q

1
1

Input from end users Finished work (new functionality)

Input from customers

Explain busin?ss needs by team

»!
>

To
1

T12 I T13 I

1 1
T11 1 I

Creating product backlog

Explain

needs by

Explain business needs by end users

Tasks (to do)

Tasks (in progress;

T?

Fig. 3. New methodology model based on Scrum and Kanban

Sprint review demo 1

Sprint planning meeting

Creating sprint backlog and other lasksl

Tasks (in testing)

3. Organizing a board with tasks. There should be four
status columns as it is in Scrum methodology — To do,
In progress, In testing and Done.

4. Meetings. Scrum has a good practice of frequent
meetings that help to interact in a structured way and
to know how things are going in the team. In addition,
sprint review meetings and retrospective meetings for dis-
cussion of the sprint are very useful. However, if a meeting
is considered as unnecessary (for example, a retrospective),
it may not be held as it is in the Kanban methodology.

5. Performance measurement. It would be good to use
a number of tasks in the sprint to measure performance.
That is because movement of the task from status «To do»
to «Done» should not be taken as a unit of the measurement
because the tasks can be of different sizes and complexity.

6. Tasks estimation. In order to know how many tasks
can be accomplished in a sprint they always need to be
estimated and some more time should be added. This prin-
ciple is taken from the Scrum methodology.

Thus, the basic principles that the new methodology should
have were identified. As it is possible to see from the previous
points, the Scrum methodology was taken as a basis, which was
supplemented by some Kanban methodology rules as well as
its own rules. Next, a model will be created using Petri nets.

As aresult of the study, a model for the new methodology
is designed. It is designed based on two methodologies —
Scrum and Kanban. The formed model is shown in Fig. 3.

1

1\

Planning meeting

‘vl Release functionality
Sprint (1-4 weeks) WY\ 1
ONvo

1

Move data to productio

1
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The basic properties of the elements of this model are
shown below.

First, business goals are explained by business users,
customers, team members and other people. Each person
contributes to the software development at an early stage.

Then, after defining the main business goals, the back-
log with prioritized requirements should be created. Due
to the fact that the business goals were created with the
help of all participants, the very important role of each
team member can be seen.

After that, a sprint is planned, where a list of tasks
for a specific sprint is created. The whole team is also
involved in this process.

The sprint should last 1-4 weeks. Every day there is
a meeting where the team learns what was done, what
each participant is doing and what will be done, as well
as whether there are any obstacles. If there is no need
for a meeting, it will not take place.

Then all the tasks are done. They move from «To do»
status to «In progress», «In Testing> and «Done». If the
planned tasks are completed, then it is possible to do other
backlog tasks as well as change requests tasks and bugs.

As the new functionality has been developed, sprint
review (demo) takes place, and if it is necessary to do
something afterwards, the sprint continues. If not, there is
a retrospective and a sprint completion. After that, a new
sprint begins where there are all the relevant stages of
planning, execution and verification.

When all the sprints have been completed, a software
product is released. At this stage, the work is checked and
if it is necessary to do something else, a planning meeting
takes place and sprint continues. If there is no need to
continue working on something, then there is a release.

This model shows that it fully meets the requirements
of the new methodology. It is very flexible and adaptable.
This methodology is suitable for small teams and takes
into account the opinion of each participant. As a result,
this methodology can really be used to develop a soft-
ware product.

7. SWOT analysis of research results

Strengths. The newly created methodology greatly im-
proves existing development methodologies, it has its own
set of rules and makes it easy for teams to use it because
it is a flexible methodology.

Weaknesses. With all the adaptability and flexibility of
the methodology, it should be applied correctly, depending
on the type of software, the purpose of the project and
the development team.

Opportunities. Among the new benefits is that this
methodology can be used to conveniently and efficiently
manage applications that are Scrum-fitting on one side
and Kanban-fitting on the other one. The Scrum metho-
dology is based on this.

Threats. From an objective point of view, the risks
are possible if do not follow some of the rules of this
methodology. For example, incorrect planning, bad meet-
ings attendance, no work analysis.

1. The disadvantages of the Scrum and Kanban me-
thodologies have been eliminated and reduced as a result

of analysis, selection of methods for conducting the re-
search and completing the research. In addition, the new
methodology is suitable for different types of teams and
improves their performance. Using the existing Scrum and
Kanban methodologies, hypotheses are offered to create
a new methodology, and these hypotheses are confirmed
as a result of the experiment.

2. A set of rules is formed for the new development
methodology, as Scrum and Kanban methodologies are not
always suitable for project development. Therefore it is
decided to add new rules. These rules are based on the
advantages and disadvantages of the Scrum and Kanban
methodologies.

3. A more flexible process of organizing software by
setting the parameters of the combined technology is pro-
vided. It is considered to increase flexibility by struc-
turally-parametric analysis of existing Scrum and Kanban
methodologies in this software development technology.

References

1. Granko, O. (June 23, 2017). Ekstremal'noye programmirovaniye
(XP). Blog. PM Resheniya. Available at: https://worksection.
com/blog/extreme-programming.html

2. Kratko o metodologiyakh razrabotki PO: Waterfall, Lean i
Feature Driven Development. (November 30, 2017). Blog. IT
Gil'diya. Available at: https://habr.com/ru/company/it-guild/
blog/341932/

3. «Scrum. Revolyutsionnyy metod upravleniya proyektami».
Kniga za 15 minut. (December 15, 2015). Blog. MakeRight. Avail-
able at: https://habr.com/ru/company/makeright/blog/297250/

4. Sutherland, J. (2014). Scrum: The Art of Doing Twice the Work
in Half the Time. New York: Random House, 256.

5. Granko, O. (June 8, 2017). Scrum chi ne Scrum — yakiy pidkhid
obrati. Blog. PM Rishennia. Available at: https://worksection.
com/ua/blog/scrum.html

6. What is a sprint. Available at: https://www.scrum-institute.org/
What is_a_Sprint.php. Last accessed: 22.07.2016.

7. What is Scrum. Available at: https://www.scrum.org/resources/
what-is-scrum. Last accessed: 01.08.2016.

8. Daily Scrum Meeting. Available at: https://www.mountaingoat-
software.com/agile/scrum/meetings/daily-scrum. Last accessed:
03.08.2016.

9. Sprint demo. Available at: https://innolution.com/resources/
glossary/sprint-demo. Last accessed: 10.08.2016.

10. What is a sprint retrospective. Available at: https://www.scrum.
org/resources/what-is-a-sprint-retrospective. Last accessed:
11.08.2016.

11. Kanban (rozrobka). Vikipediia. Available at: https://uk.wikipedia.
org/wiki/%D0%9A%D0%B0%D0%BD%D0%B1%D0%B0%D0
%BD_(%D1%80%D0%BE%D0%B7%D1%80%D0%BE%D0%B
1%D0%BA%D0%B0). Last accessed: 12.08.2016.

12. Kanban Encyclopedia: Concepts and Terms. Available at: https://
kanbanize.com/kanban-resources/getting-started /kanban-ency-
clopedia/. Last accessed: 12.08.2016.

13. Razbirayemsya v Scrum i Kanban. (December 16, 2016). Neto-
logiya. Available at: https://netology.ru/blog/scrum-kanban

14. What is Kanban board. Available at: https://kanbanize.com/
kanban-resources/getting-started /what-is-kanban-board. Last
accessed: 22.08.2016.

15. Kanban Explained for Beginners. Available at: https://kanban-
ize.com/kanban-resources/getting-started /what-is-kanban. Last
accessed: 26.08.2016.

16. Merezhi Petri — instrument dlia modeliuvannia dinamichnikh
sistem v yekonomitsi. (15.03.2017). Naukova spilnota. Available
at: http://www.spilnota.net.ua/ru/article/id-1759/

17. Prosti merezhi Petri. Available at: https://studopedia.su/6 41767
prosti-merezhi-petri.html. Last accessed: 02.09.2016.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 4/2(48), 2019

g — )



— INFORMATION AND CONTROL SYSTEMS: ISSN 2226-3780

INFORMATION TECHNOLOGIES

18. Seti Petri. Struktura i pravila vypolneniya setey Petri. Available
at: https://itmodeling.fandom.com/ru/wiki/%D0%A1%D0%B
5%D1%82%D0%B8_%D0%9IF%D0%B5%D1%82%D1%80%D
0%B8. %D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%8
2%D1%83%D1%80%D0%B0_%D0%B8_ %D0%BF%D1%80%
D0%B0%D0%B2%D0%B8%D0%BB%D0%B0_%D0%B2%D1
%8B%D0%BF%D0%BE%D0%BB%D0%BD%D0%B5%D0%B
D%D0%B8%D1%8F_%D1%81%D0%B5%D1%82%D0%B5%

D0%B9_%D0%9F%D0%B5%D1%82%D1%80%D0%BS. Last
accessed: 07.09.2016.

19. Merezhi Petri. Available at: https://stud.com.ua/98834 /infor-
matika/merezhi_petri. Last accessed: 10.09.2016.

Popova Olena, Department of Software Engineering, The Bo-
hdan Khmelnytsky National University of Cherkasy, Ukraine,
e-mail: olena.popova2016@gmail.com, ORCID: https.//orcid.org/
0000-0002-8838-8219

UDC 336.74, 338.1, 004.02
DOI: 10.15587/2312-8372.2019.180552

ANALYSIS OF PROBLEMS OF
FORECASTING OF FINANCIAL
INSTRUMENTS IN STOCK MARKETS

06’exmom docaiAHCenHsL € NPOYUECU NPOZHOYEANHS PIHAHCOBUX THCMPYMEHMIE HA POHOOBUX PUHKAX 8 YMOBAX
negusnauenocmi. Bucoxuil cmynins neeusnauenocmi na honoosux puHKax 3Hauo yckiaoHioe npouec npozHo3yeais
ounamixu Qinancosux incmpymenmis. /lana npobiema mMae 3nauenns, sx s 0epicas, max i Ons iHeecmuyiinux
KOMNAHitl. A maxodtc Ons IHUUX YUACHUKIS PUHKY, IKUM HeOOXIOHO nputimamu 00820CMpoKo6i iH8ecmulyitini piuleHHsl,
3ACHOBANT HA NPEEEHMUBHUX 3AX00AX U000 SHUNICCHHS NAUBY PUSUKIE PIHANCOBUX KPU3 HA iX disivricmb. Y daniil
pobomi asmopu ananizyiomv psaod nPoZHOCTUUHUX MOOCACH, SKI 3ACTOCOBYIOMBCS 8 Cepi PO3PAXYHKIE UUCLOBUX
padie. B xoumexcmi npozinosyeaniis yirn na Qondosux PUHKAX GULEACHT CULLHI T CAAOKT CMOPOHI NONYIAPHUX HA
npaxmuyi moodenei. Hasedeno ix mamemamuuni Qpynxyii, noscHeni anzopummu po3paxymuky ma 0ani agmopcoKi
BUCHOBKU NPO CMYNiHb ePeKMUBHOCTNT 3ACMOCYBAHHS OKPEMUX MOOeNell 6 chepi inancosux incmpymenmis.

B x00i docnidvcenis asmopu susuuiu psio PisHUX HAYKOBUX NPALL 3 0aH0i npobaeMu T NPOGELU AHANL3 OMPUMA-
Hux gidomocmeil. Ompumanuil pesyiomam anaiisy noKa3as, wo nPouecu NPUILHAMmMS piuleis npu npozHo3Yy6anii
SMiN (pinancosux incmpymenmis O6yoymv YckaaoHeni HaA6HiCMIO 308HIUHIX YUNHUKIS, ale MAKONC Ui 306HIULHT
YUHHUKU € Pe3YTbMamom OISIbHOCIE OKpeMux yuachuxie punxy. Ile noé’ssano 3 mum, wo npu npoznosyeanii
pinancosux incmpymenmis na QGoHO0BUX PUHKAX MONCHA HIGEII06AMU NCeA0-6UNAOK06E NOOI 306HiUNDOZ0 Ce-
pedosuwa. Bazamo iciuyouux piwens npozo3yeanis 0ONYCKAoms HU3bKY MOYHICMb NPU MOOEI08AHHI NPOZHO3Y,
momy payionanviiue BUKOPUCMOBYBAMU MYAbMUAZEHMIT MeXHoL02ii. 3a60aKu Hum 3ade3neuyemvpes Giivula
MOUHIC® NOKA3HUKIE, 8 NOPIGHANHT 3 ANALOZIUHUMU METOOAMU, MAKUMU SK eKOHOMempuuni mooeni (nailbitvu
gidomi 3 nux : ARCH, GARCH, VAR).

Ompumani y pobomi pesyivmamu 00CHIONCeHD MONCHA BUKOPUCTOBYBAMU Ol NPOZHO3YCANHS (IHANCOBUX
Kpu3, a maxodxc s po3pooxu memodie npomudii Hum.

Kmouosi crosa: vodeni npoziosysanns, ¢ondosutl punox, ranuioz Mapxosa, doszocmpoxogi ineecmuitini
pluenms, MYavbmuazenmui mexnoozii.
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1. Introduction

Thanks to the rapid development of information tech-
nologies, it became possible in a matter of seconds to
analyze a large amount of information, build complex
mathematical models, and solve multicriteria optimization
problems. Scientists involved in the cyclical development
of the economy began to develop theories, believing that
tracking trends in a number of economic variables would
clarify and predict periods of ups and downs. One of the
objects for study is the stock market. Multiple attempts
have been made to build such a mathematical model that
would successfully solve the problem of forecasting the
price of financial instruments [1]. In particular, «techni-
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cal analysis» has become widespread. The relevance of
this study lies in the fact that at the moment, with the
pace of development of the world economy, stock and
foreign exchange markets, many forecasting methods have
appeared. In this work, the author identifies the most
accurate of them on the basis of a number of studied
works and constructed analytical models.

2. The ohject of research
and its technological audit

The object of research is the forecasting processes of
financial instruments in stock markets in the face of uncer-
tainty. A high degree of uncertainty in the stock markets
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