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Current Perspectives on Linux Accessibility Tools for Visually Impaired
Users

Radka NACHEVA!

! University of Economics, Varna, Bulgaria
r.nacheva@ue-varna.bg

Abstract. The development of user-oriented technologies is related not only to compliance with standards,
rules and good practices for their usability but also to their accessibility. For people with special needs,
assistive technologies have been developed to ensure the use of modern information and communication
technologies. The choice of a particular tool depends mostly on the user's operating system. The aim of this
research paper is to study the current state of the accessibility software tools designed for an operating system
Linux and especially used by visually impaired people. The specific context of the considering of the study’s
objective is the possibility of using such technologies by Bulgarian users. The applied approach of the
research is content analysis of scientific publications, official documentation of Linux accessibility tools, and
legal provisions and classifiers of international organizations. The results of the study are useful to other
researchers who work in the area of accessibility of software technologies, including software companies that
develop solutions for visually impaired people. For the purpose of the article several tests are performed with
the studied tools, on the basis of which the conclusions of the study are made. On the base of the comparative
study of assistive software tools the main conclusion of the paper is made: Bulgarian visually impaired users
are limited to work with Linux operating system because of the lack of the Bulgarian language support.

Key words: software accessibility, assistive technology, screen reader, visually impaired users, Linux.

1. Introduction

The concept of accessibility is quite extensive. It may affect areas of art through transport to computer
systems and technologies. Regardless of the field, the term describes the possibility of an environment, product
or service being "reached or seen™ (Accessible, 2018). (Hansen, 1959) defines the term as ,potential of
opportunities for interaction and is a measure of the intensity of the possibility of interaction“. (Litman, 2017)
supports the opinion of ,the ease of reaching goods, services, activities and destinations, which together are
called opportunities “. The term is often used for people with special needs. Their access to the environment in
which they live and work is ensured by the so-called “assistive technologies”. ((ATIA), 2018) define the
assistive technologies as ,,products, equipment, and systems that enhance learning, working, and daily living for
persons with disabilities “. These are software products or hardware devices through which individuals overcome
barriers to access to information. They create conditions for people with disabilities to: lifelong learning; finding
a job; full inclusion in public life.

World Health Organization supports a classifier of disabilities - International Classification of
Functioning, Disability and Health (ICF). According to it, the disabilities are differentiated into the following
groups (Flaherty, Zimmerman and Hansen, 2001):

" Body functions - the physiological functions of body systems (including psychological functions);
Body structures - anatomical parts of the body such as organs, limbs and their components;
Impairments - problems in body function and structure such as significant deviation or loss;
Activity - the execution of a task or action by an individual,
Participation - involvement in a life situation;
Activity limitations - difficulties an individual may have in executing activities;
Participation restrictions - problems an individual may experience in involvement in life situations;
Environmental factors - the physical, social and attitudinal environment in which people live and
conduct their lives. These are either barriers to or facilitators of the person's functioning.

Based on this classification, groups of assistive technologies can be identified to support people with
different disabilities. There is no universal technology to help all users with special needs. To narrow the scope
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of the study, this article focuses on the group of visually impaired people! and their specific needs for the use of
computer technology. According to a publication on the official website of World Health Organization (World
Health Organization, 2018) there are globally 1.3 billion people who have some form of vision impairment.
There are approximately 30 million blind and partially sighted persons in geographical Europe according to a
publication of the (European Blind Union, 2018).

The access to the computer of visually impaired users is dependent on the operating system, e.g.
Microsoft Windows, Linux, Mac OS, etc. It is the middle level in the computer system between the hardware
components and the applications which manages all resources and operations of the device. In this sense the
choice of the specific accessibility tools is restricted by the type of the operating system. According to
(NetApplications.com, 2019) in global perspective the most used operating system is Microsoft Windows with
87.56% users in January 2019, followed by Mac OS with 9.68% users and Linux with 2.14% users.

Although mobile technologies are gaining popularity, as some authors have pointed out, there are some
major problem with them in terms of providing seamless access, namely: mobile device, mobile web browser,
mobile operating system (Penchev, 2016). On this basis, the mobile accessibility remains out of the scope of the
study.

In recent years, the initiative to develop free open source software has become more popular. By virtue of
it, there is an ability of more and more people worldwide to work fully with a computer without being dependent
on competing commercial software products. One of the not-for-profit and charitable organizations supporting
the open source software movement is Linux Foundation dedicated to encourage the growth of Linux operating
system.

On that base the aim of this research paper is to study the current state of the accessibility software tools
designed for the operating system Linux and especially used by visually impaired people. The objective of this
study is considered in a specific context - the possibilities of using such technologies by Bulgarian users.

2. Overview of Assistive Software Technologies for Visually Impaired Users

Assistive technologies can be different software products or hardware devices that help people with
learning difficulties, blind, visually impaired, deaf, and so on. Examples of software include teletext, screen
magnifiers, screen readers, speech synthesis programs, etc. Examples of hardware are large monitors, braille
displays, braille keyboards, braille printers, telecommunication devices for deaf, audiometer ?, etc.

((ATIA), 2018) generally divided the computer software assistive technologies to screen readers and
communication programs. (Mordini et.al., 2018) have conducted an in-depth research of the different groups of
people with disabilities and on this basis offer a classification of assistive technologies used by blind and visually
impaired people. The study is conducted by the European Parliamentary Research Service, which is part of the
European Parliament. The latter is based on the application of the users’ daily life activities:

* haptic aids;
travelling aids;
assistive technologies for accessible information and communication;
assistive technologies for daily living;
phone and tablet applications for blind and visually impaired people.

In view of the objective in the present study, the interest is focused on the tools belonging to the third
group of the classification proposed by the European Parliamentary Research Service of the European
Parliament. The most common combination of software tools which visually impaired people use in their daily
interaction with the computer is a screen reader and a speech synthesizer.

The screen reader can be defined as a software application which identifies and interprets what is
displayed on the computer screen or recently on mobile device screen too. Feedback to the user is communicated
through speech or braille output. Screen readers are form of assistive technology used by blind, visually impaired
people or people who have learning difficulties. It is used in combination with other assistive technologies such
as screen magnifiers or speech synthesizers.

Access to the content of the display is provided through the accessibility APIs available for the target
operating system. For Linux, this is the Assistive Technology Service Provider Interface (AT-SPI), which is a set
of tools that provide accessibility to applications designed as GNOME projects. AT-SPI can be used to
automatically test user interface with tools like Linux Desktop Testing Project and Dogtail. This API is part of
the GNOME Accessibility Framework.

The choice of screen reader depends on many factors, such as platform, cost, and the role of organizations
such as charities, schools, and employers. Because of the variety of operating systems, screen readers are

! This kind of disabilities belong to the group of the Impairments.
2 A device used to measure hearing loss.
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increasingly associated with the distribution of the operating system. In Microsoft Windows Narrator is included,
Apple Mac OS X includes VoiceOver, and the console-based Orca for Linux. Examples of open source screen
readers are Linux Screen Reader for GNOME, NonVisual Desktop Access (NVDA) for Windows, browser
extensions such as Fire Vox, ChromeVox, etc. In the English-speaking market, the one of the most commonly
used screen readers are Freedom Scientific JAWS, GW Micro Window-Eyes and Dolphin Screen Reader.

Other kind of assistive technology for visually impaired people is a speech synthesizer which could be a
software application or hardware device. As (Hande, 2014) notes other applications of that assistive technology
are: to aid to people who are for the deaf and vocally handicapped; who have learning difficulties (for example,
dyslexic); for educational purposes (e.g. learning a language); in the field of the telecommunications and
multimedia; and in all kind of human-machine interactions (e.g. alarm systems, desktop messages, etc.).

(Furui, 2001) points out the speech synthesis is a process that produces artificial speech for various
applications, such as mobile phone service systems, banks, hotel booking systems, applications for reading
public messages, reading electronic text, etc. “The speech synthesis methods enable a machine to pass on
instructions or information to the user through ‘speaking’” (Furui, 2001).

The synthesizers reproduce a text of an electronic document in speech, actions performed with the arrow
keys on a keyboard, a joystick or body movements *. Depending on the level of improvement, speech may sound
unnatural or very similar to the voice of a real person.

As stated by (Onaolapo et al, 2014), the application has two basic modules — Natural Language
Processing and Digital Signal Processing components. The first one includes text analyzer, phonetization and
prosody generation modules. The second one is responsible for the actual computer “pronunciation” of words,
phrases and sentences, which are similar to human speech articulation.

Speech synthesizers have databases that store parts of recorded human speech. When joining them, the
synthetic speech is created. The database size of each system and the size of the stored speech units are different.
Those that have the largest source base are storing sounds or neighbouring pairs of sounds (so-called
“diphones”), but they may lack clarity. The high quality of synthetic speech is achieved by storing whole words
or expressions. The synthesizer combines the model of the voice system and other human voice features to create
a perfect synthesized voice output.

The most important qualities of the speech synthesis system are naturalness and understandability.
Naturality means the outgoing sounds of the system to come closest to human speech. Understandability is
related to how much these sounds are easy to perceive. The ideal synthesizer of speech sounds both natural and
understandable.

The screen magnifier is a form of an assistive software technology for visually impaired people too. Its
main application is to increase the size of the display elements (texts and graphics). Every modern operating
system has such software. It can be controlled by keyboard shortcuts, computer mouse or trackpad. The software
has significantly simplified features. It can increase the entire screen or only the user-defined areas. For users
who suffer from macular degeneration, it supports an invertion of the colors on the screen from black-on-white
to white-on-black too. This reduces the glare of the screen and helps to users to perceive the content unhindered.

3. A Study of Accessibility Linux Tools

According to a survey conducted among users worldwide, the most commonly used as primary screen
readers are Windows-based JAWS with 46.6% users and NVDA with almost 32% users (WebAIM, 2017). They
are followed by 11.7% users of Mac OS VoiceOver. Unlike Windows users, those who use Linux do not have a
large number of such software applications.

The Linux screen reader, which is the default accessibility tool for the most of the common distributions,
is Orca. Popular target systems are Ubuntu, Debian, Fedora and the distributions based on them. It works with
BRLTTY — a background process which provides access to the Linux/Unix console for a refreshable braille
display and provides complete screen reader functionality (BRLTTY official website, 2018). It is free of cost open
source software. It supports the Assistive Technology Service Provider Interface (AT-SPI). The application
works with multiple Braille displays and speech synthesizers (The GNOME Project, 2019). It supports a speak
multicase strings as words. Users could change the spelling of words, pronunciation of digits, configuring
keyboard shortcuts.

Orca has very good capabilities to work with various major Linux applications, including office
applications. It is fully adapted to Gecko engine of Mozilla which means Orca works well with Firefox browser
and Thunderbird email client. Unfortunately, the support of Google Chrome is not at a good level. The
application provides an access to dynamically-updated content such as on web pages and IM and IRC clients.

®In the case of disabilities in which a person manages a computer only by moving any part of his body, such as eyes, finger,
etc.
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Unfortunately, the screen reader does not support a Bulgarian version of its graphical interface. Using
such software, and if it is distributed free of charge to blind people, persons will be greatly facilitated. On the
other hand, as part of The GNOME Project, the application's documentation is supported in many languages,
including Bulgarian.

The only screen reader created so far in Bulgarian is the DOS-based and free-distributed Echo developed
by Hussein Ismail (Lyubenov, 2005). The inconvenience of this reader is that it does not have a set of
functionalities to provide full access to modern computer technology.

At present, Bulgarian users can only use screen readers designed primarily for the Windows operating
system. Such are JAWS and NVDA, which have good alternatives to specialized software used to enable them to
work with a variety of applications that are accessible to viewers.

As mentioned in the article, in combination with the screen reader, a speech synthesizer is used. Its main
function is to provide feedback to the user in the form of a synthetic speech. Linux users are again significantly
restricted with regard to the variety of software in this category. The most stable and used Linux-based
synthesizers are eSpeak and Emacspeak. The current study is based on the features lists of the products on their
official websites and on the tests made for the research purpose by the author of the paper.

,.Emacspeak is a speech interface that allows visually impaired users to interact independently and efficiently
with the computer.* (Emacspeak - The Complete Audio Desktop, 2019). Some of the requirements of Emacspeak
are Linux-compatible sound card, a hardware or software speech synthesizer and Emacs* (Muhammad et al.,
2016).

As the official website (eSpeak text to speech, 2019) points out, “eSpeak is a compact open source
software speech synthesizer”. The target platforms of the application are Windows, Linux, Android, Mac OSX
and Solaris. Its synthesis speed is between 80 and 390 words in a minute. The naturalness and understandability
of the audio output is partial, the well supported language is English. The application has a multivoice and
multilanguage support.

Both programs support user vocabulary and reading from audio files and manually added text input (a
usable function for users who learn foreign language). They allow adjusting the voice height and reading
intensity.

Other features of eSpeak are: supporting of around 40 languages; converting a text to phoneme;
possibility to extend the program's database; tracking current processes that the system performs; incomplete
SSML support, etc. The product supports multiple voices as well as expanding its database.

Unlike eSpeak, which can be used on different platforms, Emacspeak is designed for Linux and mainly
Debian-oriented. Both do not support a user interface in Bulgarian. Unlike Emacspeak, eSpeak can play
Bulgarian texts, but unfortunately the synthesis of speech in this language is not as advanced as English support
for example. It is related to the so-called "language localization of the user interface” (Ul) (Todoranova,
Todoranova, 2017). According to the authors, the Ul localization requires both language and technical
knowledge to ensure its good quality (its correctness).

The applications themselves do not support a voice installation, which can be considered as a drawback
from the point of view of blind users. In order for a blind person to install a speech synthesizer on her / his own,
a screen reader must be pre-installed on her / his computer with a speech synthesizer built into the operating
system.

The first speech synthesizer of Bulgarian speech is Betsy. It was developed in the late 1980s by Borislav
Zahariev and improved in 1995 by Toros Hovanesian (Lyubenov, 2005). The synthesizer works in MS DOS-
Prompt on Windows 9x. A modern commercial application designed for the Windows NT operating system is
SpeechLab 2.0. The program has existed since 2005 and was developed by the Bulgarian Association for
Computational Linguistics. The voice of Bulgarian actress Gergana Stoyanova was used. The output speech
sounds natural, the intonation contour of the sentences is kept, the user dictionary is maintained, allowing for the
addition of abbreviations, new words, special characters, etc. Visually impaired people can get a free individual
license for non-commercial use of SpeechLab 2.0 from the Horizons Foundation or the Bulgarian Union of the
Blind.

Representatives of the Linux community are also developing distributions that are designed for people
with special needs and specially designed for visually impaired users. These are Vinux and b-Linux. Both
operating systems are based on Ubuntu with GNOME desktop environment. They work with the Orca screen
reader and the built-in speech synthesizer. Visually impaired people have an appropriate contrast, increased user
interface components and fonts. The performance of both operating systems is good, which makes them suitable
for old machines. Unfortunately, they do not have a voice installer, which would not contribute to better user
experience by blind users. In the specific context of this study, we can note as an advantage of b-Linux to Vinux
the maintenance of an installer and a user interface in Bulgarian. Vinux has an official translation of only

4 A family of text editors which are part of the GNU project.
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English, Dutch, German, Portuguese and Spanish languages (VINUX, 2018). Another advantage of b-Linux to
Vinux is better community support and more complete documentation, including in Bulgarian. Like any modern
operating system, these two operating systems also support screen magnifiers with the basic features described in
this study.

4. Conclusion

On the base of the comparative study of assistive software tools it could be concluded that the Bulgarian
visually impaired users are limited to work with Linux operating system because of the lack of the Bulgarian
language support. Disadvantaged people are often dependent on charitable, non-governmental and national
representative organizations of people with disabilities. Within Bulgaria, the problems of computer accessibility
of people with visual impairments do not seem to give a sufficiently large public response. Software assistive
technologies supporting the Bulgarian language and supporting their access to information and communication
technologies are limited by the operating system. As the study notes, they are designed for Windows operating
system.

,Nowadays information technologies have become a major business function in almost every
organization.“ (Sulova, 2018) One of the reasons companies do not direct their efforts to develop applications for
Linux operating systems is precisely the Linux ecosystem problems. There is a wide variety of distributions and
the variety of differences between them is equally great. In addition, a distribution can be used with a variety of
desktop environments, which also create difficulties in developing software applications to such an extent that
some applications are not compatible with certain desktop environments for the same distribution. One of the
alternatives for Linux users to install and use Windows applications is through the environment created through
the Wine application. Unfortunately, such an option does not exist for Windows-based assistive technologies
because of the poor interest in these applications running in Linux.

The problems of visually impaired people worldwide have long been popularized and improvements are
being made to supporting technologies in every single direction. Some of the innovations in this direction are:
tactile text-to-Braille converter, Braille watch, Braille tablet, electro-tactile technology which helps blind users
with orientation, mobility, and object recognition (e.g. BrainPort), etc. Such developments are expensive and in
many of the cases impossible to buy by the regular user. This requires focusing open source community efforts
on developing free open source applications to ensure access to information for people with vision disabilities. It
is also necessary to work on developing and improving business processes and software systems in organizations
in terms of participation, motivation and engagement of their users (Stoyanova, 2018). “Designing such
functionality and integrating it in a more complex system varies in difficulty based on the subject area, it is
highly useful if the application has many features and its scope covers various activities” (Bankov, 2016).

Access to the public resources of people with disabilities, provided by modern assistive software
technologies, enables them to achieve independence and autonomy. This is also one of the conditions for
achieving their better professional realization and their full inclusion in the modern dynamic life.
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Abstract. Modern banking undoubtedly engages with the world of high technologies. The potential of big
data, artificial intelligence and blockchain technology is realized more and more as an opportunity by credit
institutions in order to remain competitive against fast entering FinTech sector. Apart from their commercial
application modern technologies appear to be an important factor for improvement of banks™ systems for
customer identification. The article examines the possibilities for adoption of smart technologies in different
customer identification activities outlining several perspectives for their future development.

Key words: banking, compliance, big data, artificial intelligence, blockchain.

1. Introduction

Just a quarter of a century ago Bill Gates pronounces his famous phrase that “banking is necessary,
banks are not” predicting the appearance of the “FinTech” sector and the new way of collaboration between
finance and information technology industries, especially in the field of banking. Of course, since then banks did
not disappear, but they are significantly different chiefly in terms of their engagement with information
technologies. Today interconnection between financial sector and high technologies is more than obvious.
Furthermore, it is becoming an important driver for implementation and development of different high-tech
achievements. For example, first blockchain-based payment systems operated by banks are already a reality,
tools using artificial intelligence (Al) are entering in front office operations and information analysis based on
big data techniques is more than a necessity.

One not so visible application of these innovations is their usage in different front and back office
procedures and operations ensuring adherence to regulatory requirements against money laundering and
financing of terrorism, also known as AML / CTF compliance.

The research focuses on possibilities for adoption of smart technologies for the needs of customer
identification and monitoring of operations in banking, aiming to outline the parameters of one new type of
cooperation between newest IT achievements and basic compliance mechanisms for internal control. Forming
the framework of present-day interaction of regulatory related activities in banking with innovations from the
technological sector, the study argues the opinion contemporary compliance systems in banking institutions
unconditionally rely on integration with advanced technologies in three specific directions, and namely: big data,
artificial intelligence and blockchain. Moreover, their utilization in everyday control activities change the face of
traditional compliance approaches. On this basis are concluded several perspectives for future development of
the customer identification process.

2. New challenges ahead mechanisms for customer identification

Since the terrorist attacks of 11th September 2001 and following adoption of the Patriot Act in the
United States, the requirements for customer identification in almost all social and business spheres has risen
dramatically. War on terrorism led to formation of huge black lists and databases containing enormous lists with
information for individuals and their identities, as well as their variations and different identification criteria,
banks have to observe and compare with own customer databases.

Definitely banks are among institutions most affected by stricter identification rules. Meanwhile anti-
money laundering (AML) legislation evolves bringing new obligations for customer due diligence, record
keeping and transactions monitoring. For example, EU’s thematic anti-money laundering directive (AMLD)
undergoes four significant amendments since 2001 imposing a broader scope of anti-money laundering
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measures®. Authentication of beneficial owners of juridical customers, discovering business relationships and
detection of unusual or suspicious transactions are amongst the measures banks are responsible to impose.

Stringent legislation however is not an immediate prerequisite for effective and immediate success in
prevention of money laundering and terrorist financing. Investigations of independent international organizations
like 1C1J6 and OCCRP7 gave publicity to different cases of illegal concealment of funds with direct or indirect
participation of banking institutions. More specifically, Liechtenstein Tax Affair (2008), Offshore Leaks (2013),
Russian Laundromat (2014), Luxembourg Leaks (2015), Swiss Leaks (2015), Panama Papers (2016), Panama
Papers (2017), Azerbaijani Laundromat (2017) are few prominent cases illustrating vulnerability of global
banking system to tax evasion, money laundering and concealment of capitals through offshore financial centers.
Economic sanctions, embargoes and different kinds of restrictions towards specific countries and political
regimes increase the impetus to disguise the origins of money by illegal financial transfers, involving banks as
main providers of wire transfer services.

In addition, latest scandals connected with illegal transfer of funds from Russia to EU countries by bank
operations mainly in the Baltic region, made credit institutions like ABLV (closed by regulators in 2018),
Danske Bank, Swedbank, Nordea and Deutsche Bank to be blamed for allowing money laundering in large
scale8. Impressive is the amount of following sanctions imposed by financial regulators to some of world’s
largest banking institutions. According to some calculations, for the period 2008-2018 their size exceeds the
amount of $23 billion (Glynn, 2018).

Technological innovations in the financial sphere are another major driver for improvement of customer
identification methods. Appearance of cryptocurrencies and connected with them new types of virtual payment
systems challenge the capability of traditional software applications for customer identification and transactions
monitoring. Meanwhile, the adoption of Payment Services Directive 2 (PSD2) in EU led to institutionalization of
the possibility for open banking, allowing access of third party payment providers to banks™ payments
infrastructure.

All mentioned prerequisites require a significant update of existing preventive mechanisms. Traditional
consideration of technological factor in the field of prevention as subsequent is no longer valid after turbulent
transformation from last years proves the fact that new IT achievements provoked a change in the way of
creation and distributions of financial products. Today, according to some opinions, large banking institutions
tend to be technology companies as well (Crowe and Turner, 2016). Although this understanding is more
common in terms of banks’ commercial activities, its validity is fully justified from compliance perspective.
Revised legal framework, increased regulatory demands and last but not least, gaining more complexity schemes
for illegal transfer of funds through the channels of financial system bring the necessity for a holistic approach
which includes: 1) consolidation of all prevention activities into integrated prevention inside bank institutions; 2)
engagement of critical risk management activities like internal control and compliance functions into a single
mechanism and 3) research, development and implementation of advanced technological decisions outrunning
the development of techniques for avoidance of identification and disguising the origin of funds. Critical for the
third mentioned direction is the extent to which banks will manage to implement own smart solutions based on
big data, artificial intelligence and blockchain technologies.

Such development is predetermined, and indicative in this respect is the significant amount spent by
present-day financial institutions on different compliance-orientated initiatives. According to some analysis
compliance spending of financial institutions in 2017 took about 4% (around $270 billion) of their income with
expectations this percentage to increase to 10% in 2021 (Juniper Research, 2017), while other sources estimate
this growth to boost to 20% in near future (Grigg, 2017: 4).

3. The potential of big data and Al

Nowadays effective customer identification requires usage of different databases containing negative
information about individuals and corporate entities. Also called black lists these information sources include
different kind of negative information and could be classified in following two categories:

% First thematic EU legislation on prevention of the use of the financial system for the purpose of money laundering is adopted in 1991 by
Directive 91/308/EEC, replaced by: Directive 2001/97/EC (AMLD2) in 2001, Directive 2005/60/EC (AMLD3) in 2005, Directive (EU)
2015/849 (AMLD 4) in 2015, which latest amendments by Directive (EU) 2018/843 in 2018 represent its fifth version (AMLDS5). AMLDs
impose the recommendations of the Financial Action Task Force on Money Laundering (FATF) — an intergovernmental organization,
established as initiative of G7 countries in 1989 with mission to “set standards and promote effective implementation of legal, regulatory and
operational measures for combating money laundering, terrorist financing and other related threats to the integrity of the international
financial system”. FATF's recommendations are recognized as a basic framework used in national anti-money laundering and counter-
terrorist financing standards — see: http://www.fatf-gafi.org/about .

¢ International Consortium of Investigative Journalists (https://www.icij.org) .

" Organized Crime and Corruption Reporting Project (https://www.occrp.org) .

8 See more in details in Valkanov, 2019: 16-23.
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e Internal databases, including information for: clients with negative reputation; individuals,
classified as “Politically Exposed Persons” (PEPs); individuals and corporate entities (customers
and noncustomers) object of requests made by different authorities and etc.

o External databases, that include data from different external sources like: United Nations Security
Council Consolidated List, Consolidated list of persons, groups and entities subject to EU financial
sanctions, Specially Designated Nationals and Blocked Persons List of the US Office of Foreign
Assets Control (OFAC) and etc.

External databases are compiled outside the banking system by various organizations and institutions
and complying with them is mandatory for global banking community and especially for banks operating in US
and EU. In essence, comparison of existing clients databases with various exogenous data sets should not be
considered as a potential problem for banking institutions. However, the practical application of this task reveals
some difficulties. While in the case with internal bases, compiled by banks, the possibility of synchronization
with customer files is greater, the comparison with the external databases in some respects is practically
impossible due to different data formats, lack of compatibility, different transliteration between names written in
Latin to/from other alphabets and etc. (VValkanov, 2010: 15-19).

Another challenging moment is growing importance of cross-institutional information sharing between
different financial institutions. As laid down in the spirit of FATF's Recommendations and latest EU AMLDs,
this kind of information exchange is considered to be important factor for strengthening the efficiency of
different preventive measures. A logical assumption here is different information systems may complicate or
even make inapplicable import and checkup of existing customer databases with information received by
partners. Multiple external sources containing non-structured (noSQL) data lead to inefficiency expressed in
overlapping data, loss of information, incorrect verification, longer time for checkup and etc. (see Figure 1).

Internal data
sources Internal data
sources
Regulators External data
L source 1 AML /CTF External data
AML /CTF K [External data activity source 1
activity source 2 External data
Authorities source 2
External data Y.
source 3 Banking External data
Regulators
sector source 3
Banking External data
sector Partners source n Authorities Partners External data
source n
Traditional approach: Using big data techniques:
multiple databases, different data formats, overlapping unified databases, consolidated and accurate
information, low efficiency information, improved efficiency

Figure 1. Optimization of AML/CFT customer identification using big data
Source: Own elaboration

On the contrary, using big data techniques customer identification process takes less time and ensure
verification from unified information source, as well as single channel for communication with regulators,
authorities and partners. Thereby innovative techniques for big data manipulation solve the problem with
voluminous, non-structured and heterogeneous data, improving efficiency of AML/CTF compliance activities
performed in every day bank operations. In other words, often referred “3-Vs” of big data — volume, velocity and
variety, are fully applicable when discussing the needs of databases used in contemporary compliance activities.
The following two could also be added to the above mentioned parameters — veracity and value. In other words,
taking into account increasing degree of virtualization in banking, the modern sound of traditional understanding
“know your customer” could be expanded to “know your customer and know your data”.

According to Forrester Consulting research, including in-depth surveys with IT, line-of-business, and
data science professionals in global enterprises, here could be highlighted four key points connected with
penetration of big data technologies: 1) ninety-eight percent of companies invested in big data and data analytics
technologies take into account benefits from their current data; 2) although still relatively small amount of data
management it processed in cloud, an increase of cloud-based data analytics is observed; 3) a trend towards
integrated platforms providing data management, analytics and insight execution is reported; 4) cloud-based labs
are considered as accelerators for innovations (Forrester Consulting, 2017: 3).
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Even taking into consideration the specifics of banking business, and more exactly observing of bank
secrecy and generation of sensitive information in result of bank operations, new approaches for manipulation of
large scale, complex and heterogeneous databases could be considered as a good opportunity for optimization of
different compliance processes and especially of these responsible for customer identification. As shown in
Figure 1, the potential of big data could unify different reference databases containing negative customer
information (black lists). In addition, possibility for carrying out this information to the cloud is a potential initial
step in creation of common databases with other banks and financial institutions, as well with regulators and
authorities.

In this line of thoughts should be noted the presence of another innovation from last years, and namely
specialized RegTech firms. As part of the FinTech industry their appearance is connected with distributions of
specific regulatory related services to financial institutions®. Operating mainly in five directions — regulatory
reporting, risk management, identity management and control, compliance and transaction monitoring, RegTechs
could be characterized as new types of partners banks could partially or entirely share different AML/CTF
compliance tasks. A concrete example in support of this opinion is a Bain & Company’s research according to
which for a large scale bank one full know your customer (KYC) verification of clients database during
onboarding would cost $10 million and will take up to two years, while using service from RegTech the same
procedure will take three months and would cost around $300 thousand (Memminger, Lin and Keswakaroon,
2016).

Application of mentioned above technological benefits in most cases would be impractical without
integration of another invading technology what is the artificial intelligence. Commonly defined as simulation of
human behavior by computers, the potential of that technology is more and more seen as a peculiar nostrum for
optimization of different business processes. Financial, and especially banking, industry does not fall behind this
trend — robo-advisors, bot chats, automated systems for high-frequency trading and etc. have already been
accepted as part of conventional banks™ marketing, commercial and trading arsenal. Likewise, tools using
machine, self and deep learning of software are entering in daily compliance operations. °

Applicability of Al in AML / CTF compliance could be examined in following three directions:

e as a tool for collection of information from different sources — internal and external databases,

documents, accounts, customer files and etc.;

e as mechanism for discovering and analysis of relations, interdependences, anomalies and red flags

“unseen” by traditional software;

e as a tool facilitating generation of different internal and external reports such as: reports for

suspicious operations, cash transaction reports and others.

More specifically, some examples of concrete Al-innovations already used in tasks for customer
identifications are tools for:

o text and images recognition;

o recognition of biometric parameters (face, fingerprints, voice, speech);

e robotic process automation;

o analysis based on data mining, predictive modelling, case-based reasoning et. al.**

4. Blockchain-based KYC

Appearance of cryptocurrencies and especially Bitcoin in 2009 created a new possibility for secure data
storage and sharing, based on the blockchain technology*?. Apart from virtual currencies, distributed ledger
technology (DTL) allowing formation of secure shared ledgers comes in strong in finance with first smart
contracts, transaction systems and common databases®.

® Detailed and exhaustive list of RegTech firms is given by Deloitte’s RegTech research from 2018, available on:
https://www?2.deloitte.com/lu/en/pages/technology/articles/regtech-companies-compliance.html.

19 Representing a basic part of artificial intelligence, machine learning represents the ability of software to make independent
decisions. Common understanding is machine learning to be classified as unsupervised learning — when solutions taken by
the software are based on its own logical interpretation of the input-output data and supervised learning — when decisions are
based on previously entered information about the expected result.

" See more in details in Grasshoff et. al., 2017: 6-8.

12 Cryptographic mechanism for recording and storing information in the form of a continuous sequence of encoded records,
called "blocks", modification of which is impossible without being reflected in all subsequent blocks.

12 Although concerns about possible breaches in security more and more facts prove banks perceive new technology more as
an opportunity than as a threat. Just a few examples here are: The Crypto 2.0 Pathfinder Program launched in 2015 by UBS;
KBC's Digital Trade Chain (DTC) blockchain application for SMEs, launched in 2016; Banco Santander’s One Pay FX
payment system, based on code of Ripple cryptocurrency being operational since 2018; the successful test of joint mutual
funds transactions using blockchain by Credit Suisse and Portuguese Banco Best in 2019; SWIFT's initiative “Proof of
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In the field of customer identification for the needs of AML and CTF compliance, blockchain could be
examined according to its potential for secure sharing of information between different counterparties. Present
situation requires banks, regulators and authorities to create separate lists (databases) with negative information
without practical possibilities for cross-sharing. Ability of DTL technology to require approval from each
participant in the network before making a change in the database and the impossibility for data manipulations
like backdated deletions offer a good opportunity for improving the present state of present KYC procedures.

Possible benefits coming from sharing databases between financial sector and authorities could be:

o expanding the volume, quality, exhaustiveness and credibility of used data sources;

e unification of different and composite data structures, parameters and etc. (for example, the

variations in transliteration of names);

o verifying regulators and authorities, financial institutions are provided with necessary and

comprehensive information;

o possibility for real time updates of information.

Usage of common blockchain databases could be referred also to concrete daily activities such as
account opening. As shown in Figure 2, application of DLT databases could save different front, middle and
back office operations for proceeding, verification and validation of data. Of course, such optimization does not
exclude human factor, but it will inevitably lead to reduction of compliance costs. The role of employees in such
automated process is in their capacity as operators, instructors and supervisors of their “smart” software
assistants.

i Back office: i
' validation and i
3 i subsequent processing !
£ E | internal / external |
ST > !
SN ' Middle office: KYC databases '
; KYC / AML !
i A i Y
Account i i Opened
opening ! Front office: : customer
request | acceptance and | account
| processing of initial i 4
. S |
() Q
£ 3 Blockchain
> KYC/AML/CTE

Input and validation of the request Automated account opening

Figure 2. Example for blockchain-based account opening procedure
Source: Dintrans et al. 2017: 10.

Neo banks, working entirely in virtual environment without presence of traditional physical
infrastructure, like Monzo and Atom bank, already proved reliable approaches for distant identification and
validation®*. Number of examples will drastically increase if adding payment service providers like Pay Pal,
Amazon Pay, Ant Financial and etc. Although their infrastructures are not based on DLT, all they represent an
illustration for successful distant identity management. And if adding the infrastructures of dozens of
cryptocurrencies payment systems, despite their different treatment among regulators in different countries, we
can outline the borders of a trend towards decentralization. From this perspective as more frequent could be
classified comments like that “DLT could be the next privacy frontier for industries and individuals”
(Capgemini, 2019: 10).

Ilustrative for the extent financial regulators see the potential of DLT as a basis for reliable KYC is the
following example. In 2017 the Monetary Authority of Singapore (MOS) together with three banks, operating in
the country (HSBC, Mitsubishi UFJ Financial Group and OCBC) conduct a test for estimation the levels of

Concept” to analyze and test the potential application of blockchain technology, supported by some of worlds’ largest banks
and etc.
143ee:https://community.monzo.com/t/identification-documents-requirements/23414; https://www.atombank.co.uk/security .
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functionality, security and scalability of blockchain-based KYC utility. The tool passes the MOS’s tests and in
addition demonstrates ability for cost savings between 25 and 50% by reduction of duplications and providing a
clear audit trails (Maguire and Chia, 2018: 2).

5. Vectors for future development

Taking into consideration latest trends in AML compliance technological factor retains its leading
positions.’> Mentioned above innovations — big data, Al and blockchain, could be determined as basis for future
development of different smart activities in bank AML / CTF compliance, classified in five separate categories
(see Table 1):

o collection and distribution of data used for generation, unification of multiple information sources

and sharing them with counterparties;

o data analysis representing smart analysis of available information by Al in order to detect
anomalies, red flags and relationships which remain invisible when using conventional software
tools;

e machine learning that gives the possibility for constant improvement of software’s abilities by
letting Al teach himself;

e speech recognition which adds additional abilities for authentication and identity management;

e automation of processes and robotization which leads to reduction of compliance costs and time
needed for different identification procedures.

Of course, offered arrangement is more exemplary in nature and without pretentions for exhaustiveness.
However, specified areas of innovation, together with the respective smart tools and technologies could be
considered as main drivers for development of AML and CTF compliance in near future. Witnessing to such
assertion are various examples from banks™ practice showing more and more research and development
initiatives of large credit institutions focusing on blockchain, big data and Al. Their adoption in overall
innovation policy of banks is a desirable but not a mandatory condition.¢ Especially for middle and small sized
banking institutions, where cooperation with RegTech sector could be perceived as cost saving. Being
specialized providers of such solutions, RegTech firms launch a new type of cooperation and collaboration with
traditional financial institutions, based on creation of low cost technological know-how. Such cooperation can
also be considered as an appropriate opportunity for reducing of otherwise constantly growing compliance
spending.

Adoption of latest high-tech solutions customer identification process imposes the platform vision for
its development®. In the context of contemporary understanding for shared services (Software as a Service,
Infrastructure as a Service, Platform as a Service) could be proposed the understanding for Compliance as a
platform (CaaP), illustrating a system of inbound and outbound correlations between compliance and other
components of the internal and external environment. AML and CFT compliance related activities could be
considered as major and integral elements of such framework.

5 As summarized by ComplyAdvantage top 7 trends for 2019 are: 1) increased information sharing between financial
institutions; 2) need for more information on Ultimate Beneficial Owners; 3) application of AML rules for crypto-businesses
and virtual assets; 4) demand for automated AML driven by FinTech; 5) overhaul of regulatory regimes; 6) more complex
sanctions landscape; 7) necessity for sophisticated transaction monitoring solutions (ComplyAdvantage, 2018).

16 A comprehensive study about innovation processes in banking presents Vachkov, 2015.

Y The platform concept describes an environment integrating different technologies and accessed by different users.
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Table 1
Smart activities in AML / CTF compliance
Category Innovations Smart tools and technologies Areas of application
Big Data Unification of different NoSQL databases Customer identification
Collection Al Conversion of analog information into AML/ CTF
and distribution digital data
of data Blockchain Informatif)n sharing via DLT General compliance
Blockchain-based KYC activities
Big Data Knowledge discoveries in database Customer identification
Dat Lysi Rules-based expert systems G AN{L/ CTIE
ata analysis Voice and speech recognition eneral comphance
Al " . . activities
Recognition of faces, pictures, handwritten . .
¢ Internal audit inspections
exts
Bie Data Discovery of relations, anomalies and red
& flags in databases Customer identification
Machine AML/ CTF
learning AL Discovery of relations, anomalies and red General compliance
flags in databases activities
Internal audit inspections
Big Data Autl.lorlzgtlon . of . profiles
Verification of distant operations Customer identification
Speech Syntactic and semantic analysis of human AML/ CTE
recognition speech General compliance
Al Automated voice reactions .
Conversion of text into speech activities
Machine translation
. Monitoring of transactions and operations
Big Data . .
Detection of anomalies and red flags o )
Regulator reporting Customer identification
Automation Monitoring of transactions and operations AML/ CTF
of processes Al Verifications in databases
and Detection of anomalies and red flags General compliance
robotization Regulatory reporting activities
. Automated accounts opening
Blockch . .
ockehain Automated verification of profiles
Verifications in databases

Sources: Grasshoff et al., 2017: 7; own elaboration.

Similar to modern high-tech world, where one does not need to be only a software engineer in order to
participate in (for example technology sphere also needs software architects, project managers, designers,
hardware specialists, and a number of other professions), platform view for compliance merges application of
different technologies. From this perspective, vision for CaaP presumes integration of different types of
resources and expertise, derived from various managerial and organizational centers in bank organization (e.g.
risk management, internal audit, IT and etc.), their technological provisioning and subsequent application at
operational level. Such vision lines with proposed by Basel Committee on Banking Supervision understanding
for the compliance function in banks, which “should, on a pro-active basis, identify, document and assess
the compliance risks associated with the bank’s business activities, including the development of new
products and business practices, the proposed establishment of new types of business or customer
relationships, or material changes in the nature of such relationships”, while technology “can be used as a
tool in developing performance indicators by aggregating or filtering data that may be indicative of potential
compliance problems” (BCBS, 2005: 14).

Furthermore, introducing latest technology solutions with high potential for future development, customer
identification activities receive the opportunity to turn from cost accumulating budget sources into potential
innovation accelerators benefiting the whole banking organization.
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6. Conclusion

Even formally considered as a kind of technical activity, reliable customer identification remains a major
challenge facing the modern banking sector. In support of such assumption are numerous cases of money
laundering finding publicity during last years. The huge amount of sanctions, imposed to some of world's largest
banks and increasingly burdening their balance sheets, should not be underestimated either. From this point of
view, as a potential opportunity for improving the level of customer identification in respect of AML / CTF
activities could be considered outlined innovations in the field of big data, Al and blockchain. However, it
should not be forgotten the predominant role of the human factor even when possessing most sophisticated
technical and software innovations.
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®uHaAHCOBO CYE€TOBOJAHH ACIICKTH Ha TpﬂHC(l)epHI/ITe IHECHH

Anura ATAHACOBA

Mxonomuueckn YHuBepcureT — Bapna
aatanasova(@ue-varna.bg

Pesrome. llen Ha Hacrosmara myOinMKanus € Ja ce M3BBPIIM JIOTMUYECKH aHaIM3 HAa (PUHAHCOBO
CUCTOBOJHHTE aCleKTH Ha TpaHC(epHUTe IeHH. MHTepechT KbM TpaHC(EpHHUTE LIEHN pacTe B MOCICTHATE
TOAVHHM, HO HE W OT TJIeAHA TOYKa Ha TAXHOTO (PMHAHCOBO CUETOBOJHO OoTpakeHHe. OCHOBHHMTE HACOKU HA
pasriaexaaHus mpodiaeM oT UHAHCOBO CYETOBOJHA TJIE/[HA TOYKA Ca OLEHKUTE HA CHENIKH MEXIY CBbP3aHU
JMIQ, TEKYLIO CYCTOBOAHO OTYHTaHE M JOKYMCHTHpaHe, OTpa3sBaHe BbB (MHAHCOBUTE OTYETH H
OIIOBECTSIBAHE Ha CHENKUTE MO TpaHcdepHH leHH. HampaBeH € OIMT 3a CPaBHEGHHE MEXAY BB3MOXKHUTE
HOAXOAM M METOJMTE 3a TpaHC(hepHO LieHooOpasyBaHe crioper MeKIyHapOJIHHTE CYCTOBOJHH CTaHIAPTH,
HaroHaIHUTE CYETOBOIHM CTaHIAPTH, NAaHBYHUTE M3UCKBAHUS U NPHIOKMMHTE METOIM OT IJIEAHA TOYKA
Ha YIPaBJICHCKOTO c4eTOBOACTBO. OO0OIICHN ca BE3MOKHHUTE €(DEeKTH OT MPHIOKEHUETO HA TpaHCEPHHUTE
LIeH! BbB ()MHAHCOBUTE OTYETH. Pasrienano e (MHAHCOBO CUCTOBOIHOTO pa3OMpaHE 3a CBbP3aHU JIMLA U
W3NCKBAaHMATA 3a OMOBecTsBaHe IO HalWoHamHUTE CYSTOBOJHM CTaHAAPTH M N0 MexIyHapoIHUTe
cueToBOAHM cTaHaapTu. OCHOBHUTE M3BOAM B CTaTUATa MoraT Ja ce 06o0muar: 1.0neHkara Ha CAENIKH IO
TpaHc(hepHH LIeHH TPsIOBa Jja TpaBUTHpa OKOJIO Ma3apHaTa IIeHa, He3aBUCHMO OT IPHJIOKHUMAaTa CYETOBOJIHA
0aza; 2.Mertoaute 3a TpaHcdepHO IeHOOOpasyBaHe ca OOJIACT, B KOSTO € HAJOXKHUTETHO Ja ce IMpujara
KOMIUICKCEH ITOJX0/- ()MHAHCOBO CYETOBOJICH, JAHDBYCH, YIIPABICHCKO CYETOBOJCH, 3a 1a ce OalaHcupar
pa3IMYHA MHTEPECH W HOPMATHUBHU W3MCKBaHUs; 3.Hali- M3MON3BaHUTE MHCTPYMEHTH 3a €pO3HpaHE Ha
nanpuHaTa Oa3a (BEPS), cBbp3aHu ¢ TpaHCepHHM LIEHH, HMAaT CBHIIECTBEH NaHBUEH €(eKT, HO OT TIX
NPOU3THYAT U CEpUO3HM JAedopManyu Ha (PUHAHCOBHUTE OTYETH B MHOXKECTBO MNPEANPHITHA- KaKTO IO
pa3Mmep, Taka M 110 XapakTep Ha oTpassBaHuTe 00ekTH. To3M acmekT Ha mpobiema ce Hy)XAae OT CepUO3HU
emmpuyHn npoyuBanus; 4.HeoOxoquma e mpoMsiHa Ha MeXAYyHapoJHaTa W HAI[MOHAJIHA HOpPMAaTHBHATA
ypenba, cBbp3aHa ¢ (UHAHCOBO CUCTOBOAHMTE ACIEKTH Ha TPaHC(EPHUTE LIEHH, C LeN TOBHUIIEHA SICHOTA,
HPO3PaYyHOCT, HHPOPMATHBHOCT U CPaBHUMOCT; 5. Hanmu4nero Ha HOpMaTHBHA 0a3a- (PMHAHCOBO CYETOBOJAHA
U JlaHbYHA, HE € JI0CTAaTh4yHA 3a pellaBaHe MpoOieMuTe, CBbp3aHH ¢ TpaHcdepHute nenu. IloBuinaBaHe Ha
HHMBOTO Ha KOMIETEHTHOCT y BCHYKH NMPO(ECHOHAINCTH ¥ aKTHBEH KOHTPOJI- BHTPELICH M TNIABHO BBHIICH,
TpsiOBa Ja JOIBIHAT Mpolieca, 3a aa Obe Toi edukaceH. J[o0OpOBOIHO W HAITBJIHO IPO3PAYHO OTIOBECTSIBAHE
Ha CIEJKH MEXIy CBbP3aHU JIMLA € MaJKO BEPOSTHO. 3aTOBa € XKEJNATEeNHO Jla UMa JeiicTBala cucteMa ot
CTUMYJIM M CAHKLHUH IO OTHOIICHWE CHa3BaHETO Ha HOPMATHBHHUTE HM3UCKBAHHS OTHOCHO TpaHC(hEpHHTE
LICHH.

Ki1040BM JyMM: OLlCHKa Ha CHEIKM MEXIY CBBP3aHM JIHI[A, METOAM Ha TpaHC(EpHO IeHOooOpasyBaHe,
epo3upaHe Ha nanp4yHara Oasza (BEPS), mexmynapomuu cueroBomuu cranmaptu (lIAS), ympasmeHcko
CYETOBOCTBO.

1. BoBeaenune

TpancepHuTe LIEHN ce pasriexJar B TEOpPHATa M NMPAKTHKaTa IJIABHO OT JIaHbYHA TJIeJHA TOYKa, OT
YIPaBJIEHCKO-CUETOBOHA TJIeHA TOYKA, OT IJIeJHA TOUKA Ha MEXAYHAPOJHUS NKOHOMUKC U MapKeTHHT. V3BbH
BHUM@HHMETO Ha U3CJENOBaTEeNIMTEe OCTaBaT ()MHAHCOBO CYETOBOJHHWTE AacleKTH Ha TpaHC(epHOTO
1eHooOpaszyBane. Te chbIO ce HYXIasT OT M3SICHSIBAHE, 3alIOTO Ca BAXXHU 32 JOCTOBEPHOTO NPE/ACTAaBSHE Ha
MMYIIECTBEHOTO M ()MHAHCOBO CBHCTOSHHE Ha mpeanpustuira. llenrta Ha myOnmkanusara € ga odeprae
BB3MOKHHUTE aCIEKTH Ha MPOSBICHUE Ha TpaHC(HEPHUTE IIEHN OT INIEHA TOYKa Ha (PMHAHCOBOTO CYETOBOJICTBO.
He ca o0exkT Ha BHHMaHHME B HACTOAIMIAaTa IyONWKAIMsI HMKOHOMHUYECKHTE, NAHBYHUTE M YIIPABICHCKO
CYETOBOJHH acIeKTH Ha TpaHC(HEpHOTO eHooOpa3yBaHe. TAXHOTO M3MOI3BaHE, TOKOJIKOTO TOBA € HAPaBEeHO, €
ChC CPaBHUTEIHA II€JI- 32 IOCTUTaHEe Ha MO- ISUIOCTHA KapTHHA 32 PasriIeKJaHus IpoOIeM.

Cunrame, ye MMa HIKOJIKO HAIpPaBJICHHS, 110 KOUTO TpsiOBa /@ ce ThPCAT (PMHAHCOBO CUETOBOIHHUTE
aCIIeKTH Ha TpaHc(EepHHUTE [IEHH, B HAll MIMPOKOTO UM pa3OHpaHe KaTo IIEHH NPH CIACIKH MEXAY CBbP3aHH JIULA:

- OLeHKa Ha CIENKUTE MEXKAY CBbP3aHHU JIMILA;
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- TeKymo CYCTOBOJHO OTpa3sAiBaHC Ha TE3U CACJIKU,
- OTpameHne Ha CACIIKUTC I10 TpaHC(I)epHI/I LCHU BbB (bHHaHCOBI/ITe OTUYCTH,
- OmnoBecTsBaHe Ha CACIIKUTE MCKAY CBbP3aHU JIMla 110 TpaHC(l)epHI/I CHHU.

2. OueHka Ha C/IeJIKUTe MeKIY CBbP3aHH JIHIA, 32 [eJIuTe Ha (PMHAHCOBO
CYEeTOBOJHOTO UM OTPA:KEeHHE

Ha mbppBO MsICTO IO OTHOIIICHHE HA TPAHCHEPHOTO IIEHOOOpa3yBaHe Bh3HUKBA BBIIPOCHT 3a OLICHKATA Ha
CHEIKUTEe MEXIY CBBP3aHU JIMIA, B TOBA YHCIO U OT (PMHAHCOBO CUCTOBOJMHA IieJHAa Touka. lleHara Ha
CHEJKUTE TIPU CBBP3aHHU JIMIIa € BUHATH IO CHITHOCTTA cU TpaHchepHa meHa. CAemknuTe MeXIy CBbp3aHH JIHIa
MoraT Jla MMaT Apyra IMpUYNHA M3BBH HOPMATHHUTE Ma3apHH MKOHOMHYECKH NMPHUYUHH, 3aTOBA W OIEHKATa MM
MOJKE CBIIECTBEHO JIa C€ Pa3lIMuaBa OT CIACIKUTE MEXITy HECBbP3aHH JIUIIA.

OT rrnepHa ToYka Ha (PMHAHCOBOTO CUYETOBOJCTBO HE CHIIECTBYBA NpsSKa pETyNAIisd IO OTHOUICHHE
OIICHKAaTa Ha CAENKH IO TpaHCPEpHH LEHHW 3a MPEANUpPUATHITA, MpuUiaramy MeXIyHapoJHH CYCTOBOIHH
craniaptd (MCC/MC®O). Hsama cueToBoeH cTaHIapT WM 3aKOHOBO M3UCKBAHE, KOETO Jia ONpEess Kak aa ce
M3BBPIIM OIleHKaTa Ha moAoOHU craenku. Ho chimecTByBa kocBeHa mojckaska B MCC24 , OnoBecTsiBaHe Ha
cebp3ann ymna“ 1.23 (IAS/EU, 2018) mno kakBa OIeHKa ce mpenmnonara ue TpsiOBa Ja ca Te3W CHAECNKH.
,,OTIOBECTSIBAaHUS 32 TOBA, Y€ CIEIKH MEXAY CBBbpP3aHU JIMIA Ca OCHIIECTBEHU TMPHU CHIIUTE YCIOBHS, KaTO
npeo0agaBamuTe CACIKH MPH CHPABEJIHBYU Ma3apHHU YCIOBUS MEXKIY HE3aBHCUMH, OCBEIOMCHHU M KEJIaclu
CTpaHH, CE WU3BBPIIBAT CAMO KOraTO TE3W YCJIOBHsI Morar Aa Obaar jgokasaHu.” CTaHOapThT Mpeamnojara, 4e
CHETKUTE MEXIY CBBpP3aHHU JIUIA, T.e. CHENKHTE MO TpaHCPEepHH LEHH TpsOBa Ja MOraT Ia ce CPaBHAT ChC
CHETKUTE MEXIy HECBBP3aHH JIMIA. YCIOBHETO 32 CpaBHEHHE OT TJeIHA TOYKA Ha OICHKATa € W JBaTa BHIA
CHETKH J]a CC M3BHPINBAT [0 HEMAHWUIYJIHPAHH TMA3apHU IIEHHU, KaTO Pe3yNTaT Ha CHENKAa MPH CHpPaBEIIUBH
Ma3apHU YCIOBH W MEXAY J00pe OCBEIOMEHH M HE IMOUIOKEHU Ha HATHUCK OT KaKbBTO W J1a € BHI, KyIyBad U
mpojaBad.

3a mpeampustusiTa, npwnaramy Harmonamaute cuetoBomHu cramapté (HCC) karo pamka 3a
CYETOBOJHO OTYMTAHE, MMa I10- TOJIIMa SICHOTA 3a MOXO0/1a MPH OICHKA Ha TpaHC(EepHHUTE IIEHU OT (PUHAHCOBO
cuetoBoHa rienHa Touka. HCC24 1.3.1.,,OnoBectsiBane Ha cBbp3anu jmia“ (NAS/CM, 2015) ceabspxa mo-
KOHKPETEH TEKCT KOMTO HAacOouBa KbM IOJ3BaHE HA OMPEJCIICHH METOAU IPHU OILICHKATa Ha CHCIKH MEXIY
cBbp3anu juia. CTaHmapThT IOMYyCKa, Y€ MOXKE Ja UMa BIUSHHE BbPXY OILICHKATa Ha CIeikara (akThT, ue Ce
M3BBPIIBA MEKIY CBBP3aHM JIHIA. 3a Ja CC YCTAHOBU KaKbB € TO3U S(EKT, CIC/Ba Ja CC HAlPABH CPABHCHHE
MEXIy CIEJKH OCBIIECTBECHH MEKIY CBBP3aHHM JII]A W TaKWBA, OCBHIIECTBCHH MEKIY HECBBP3aHHU JHUIA. , [Ipu
OTIpeieIIsTHE Ha [[eHaTa Ha CICIKUTE MEKIY CBBbP3aHH JIMIA CE MPHUIaraT Hali-uecTo CICIHUTE METOIH:

a) METOJ] Ha ChIIOCTaBUMAaTa HEKOHTPOJIMpaHa IeHa. . ..;

0) MeTox Ha MpernpoaaKHaTa IIeHa. . ..

B) MeTo[ "pa3xou Iiroc....".

IToaxonsT Ha HCC 24 ,,OnoBecTsiBaHE Ha CBBbP3aHU JIMLA™ 3a OLIEHKA Ha CHCJIKUTE MEXIY CBBbp3aHHU
JUIa € TIa3apHO OpUEHTHpaH. JIBa OT TpUTE MPEAIOKEHN METOIN 33 ONpE/IeNsIHE Ha 1IeHaTa Ha CACITKUTE MEXIY
CBBP3aHU JIKI[A Ca MMa3apHH M0 CBOSTA CHIIIHOCT, @ TPETHST, Makap U 0a3upaH Ha Pa3sXxOIHUS MOAX0 € ChoOpaseH
¢ mazapuute ycinoBusa. Ommcanute meroaum mo HCC 24 | OnoBecTsBaHe Ha CBBp3aHU JUIA” JIAKOHUIHO
00siCHsIBAT crieriduKara Ha CACIKUTE IIPU KOUTO € MPEMOPHUUTEITHO Ja Ce MMOJI3Ba BCEKU OT METoauTe. Benuku
MpeICTaBEeHN METO/IU ca TIOJJYMHEHN Ha 0OIIOTO U3MCKBAHE OllEHKATa Ha CACIKUTE MEXIy CBhP3aHH JIMIA Ja He
ce OTJIMYaBa OT OILIEHKATa Ha CIEJIKH MEXAY HECBBbp3aHH JHIa. To3HM MOAX0J KaTo JOTHKa HAIMBIHO ChBMAjaa C
nakoHnyHata Hacoka Ha MCC 24 ,OnoBecTsiBaHE Ha CBBP3aHU JHULA“, KAKTO M C JaHBbUHUS HOJAXOH IO
OTHOIIICHHE PETJIaMECHTAIINATa Ha METOJINTE 3a IIEHO0Opa3yBaHe.

CrpIiiecTByBaT cepusl OT AaHBUYHU HAIMOHAIHHA U MEXKIYHAPOIHU HOPMH, KOHTO BCE IO- HACTOHYMBO
KOMCHTUpPAT M peryiupar TpaHcdepHuTe meHH. Ha mpbsB TOriex ToBa € MPOTHBOpPEYHE- Ja ce OOsSCHSBAT
(hMHAHCOBO CYETOBOJHHU aCIEKTH Ha OLICHKUTE IO TPaHC(QEPHHU IICHU C JaHBYHU pasmopendu. Mma ctpemex B
MOCJIETHUTE JACCETHICTHS (PMHAHCOBO CYCTOBOJHHTE ACIIEKTH HA MPOIECUTE Jla Ca OTICIICHH OT JAaHBYHHTE 32
BcuukH 00exkTu. Ho wacT oT maHpuHMTE pasmopendu MoYMBAT HA OOIIaTa HKOHOMHYECKa JIOTHKA, Ha KOSTO Ce
OCHOBaBa M TPHUHIHUIBT HA (PMHAHCOBOTO CUETOBOJICTBO 32 BSIPHO M YECTHO MPEJCTaBSHE Ha JEWCTBUTEIHOTO
CBCTOSIHUE Ha MpeArnpusaTHeTo. GUHAHCOBO CUETOBOJHOTO OTPaXKEHHWE HA MPOIECHTE M OOEKTUTE € OCHOBA 3a
JIAHBYHOTO oOJaraHe ciie]] ChOTBETHUTE KOPEKIIMOHHU Tporieaypu. OUHAHCOBUTE OTYETH ChABPKAT HAUKMCICH
J'BJDKUM KOPIIOPATHBEH JaHBK M IPYTH JaHBYHU Pa3XOH, KAaKTO U pe3ysiTaTa ciiell JaHbuHOo oOnaraHe. [lopaau
Ta3W NPUYHMHA, BBIPEKH CTPEMeka 3a pas3lelisHe Ha JBeTe O0NacTH, BpPB3KaTa MeEXKIy TSAX BHHATU IIe
ChIIECTBYBa. MHOTO TIOKa3aTeleH ¢ (pakThT, 4e B UyKJarTa JUTeparypa MyOIuKaluuTe, CBbp3aHu ¢ (PHHAHCOBO
CYETOBOIHUTE aCIICKTH Ha TPaHC(PEPHOTO IICHOOOpa3yBaHe Pas3riieikaaT IIIaBHO TaHBYHHUTE acIICKTH Ha BBIIPOCA.
OcHOBeH 00EKT HA BHUMaHHE € PUCKOBHST €JIEMEHT OTHOCHO pa3Mepa B M3UHCIIIBaHE HA KOPIIOPATHBEH NaHBK
NPY HaJMYWE Ha CHEJIKH IO TpaHC(GEPHU [ICHW; NaHbYHATA OPHCHTAIMS B OMOBECTSIBAHUATA BHB (DMHAHCOBHTE
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OTYETH, OTHOCHO TpaHC(EpHHUTE IICHU; BIMSHUCTO HA JTAHBYHUTE PErylallid Ha TPaHC()EPHUTE LIEHU BBPXY
pasMepa Ha CYETOBOAHHUTE OOEKTH U OMOBECTABAHMATA; B3AUMHOTO BIMSHHUE MEXAY AAHBYHHUTE PETyNalldd Ha
TpaHC(EpHUTEC IICHW U (DUHAHCOBOTO CUCTOBOJCTBO; MO3UTHBHATA BPB3KA MEXKIY HEMPU3HATHTE TaHBYHH
o0yaru BbB (DMHAHCOBUTE OTYETH M TpaHC(EpHHTE IICHU; BPh3KATa MEKAY TpaHC(HEpHHUTE ICHHU U ,,TYHCIHHU
CTHMYJIM 3a NAHBIUTE, HAMEPHWIM MPOSBICHUE BHB (uHaHCcOBHTe oTueTH; . (Schoen, W., 2005; Lo, A W.Y,
Wong, R.M.K., Firth, M., 2010; Sikka, P., Borkowski, S. and Gaffney, M. 2012; Mckinley, J., 2013; Evers, M.,
Meier, 1., Spengel, Ch., 2014 and 2017; Adum, O., 2015; Murphy, R., 2015; Taylor, G., Richardson, G.A., Al-
Hadi, A., 2018). /lanpuHNTE ¥ HOPMATHUBHH acIeKTH Ha TpaHCPEpPHHUTE IIEHH PEIIUTEIHO MpeodiamaBaT HaX
BCHYKH OCTAaHANN B ITyOIMKAIUUTE OT MOCIEAHOTO JACCETHIICTHE, I0PH, KOTaTo ca B KOHTEKCTa Ha (PUHAHCOBOTO
CYETOBOJCTBO.

Bogemo naHpYHO W3MCKBaHE € J1a ce Mpuiiara IIeHa MPH CIENIKH MEKAY CBBP3aHH JIHIA, KaTo IeHU MPH
HecBbp3aHU nuua. B bwirapus ToBa € peraameHTHpaHo B wi.l5 oT 3akoHa 3a KOPHOPATUBHOTO MOJOXOHO
obmnarane- 3KIIO (CITA, 2018). Hemo moBewe, HEOOXOAMMO € JaHBYHO 33B/DKCHUTE JIMIA Jla JTOKa3BaT
CHOTBETCTBHUETO Ha TpaHC(GEpPHUTE IEHH C masapHuTe, crmoped wi.ll6 an.2 or JlaHbYHO OCHTYPHUTCIHHUS
npouecyanen koxekc- JOIIK (TIPC, 2019). Bogmem wMexayHapoleH NpPHUHIMI, 3ajerHal B IOCIEAHUTE
penakiui Ha PBKOBOJACTBO MO TpaHC(epHO 1eHooOpa3yBaHe 3a nanbuHuTe anMunucTpaiun Ha OUPC e na ce
OCTOMHOCTSIBAT CHEJKHTE 10 TpaHC(EpPHU LIEHU Criope]l NMPUHIMIA ,.Ha eaHa pbka pascrosuue” (OECD 1995,
2010, 2017). CoenkuTe MeXIy CBBP3aHH JIHIA CIEIBa Ia CE OCTOHHOCTSBAT KAaTO BCSKa APYra IMpsKa CHETKa
MeXIy noOpe WHPOPMHpaHW W KEJaelly KylyBad W NIpoJaBad, T.e. Ja € IO CIIpaBeIIMBa CTOWHOCT Ha
pa3msHata. Haif O1M3Kk0oTO MpHONMKEHHE Ha CIIpaBeIiBaTa CTOMHOCT Ha pa3MsHAaTa € IMa3apHarTa [[eHa Ha eAuH
cBoOoIeH ma3ap. OHMHAHCOBOTO CYETOBOJCTBO BCE ITO- YECTO CE IM030BaBa HA CIIPaBeIMBaTa CTOHHOCT, MM Ha
masapHaTa IleHa KaTo €JHO OT MpPOSBICHMSATa Ha CIIPaBeUIMBAaTa CTOWHOCT, KaTO BB3MOXKHA OICHKA Ha
CTOHHOCTTA Ha Pa3JINYHU CYeTOBOAHU 00ekTH. Korato 00ekT Ha BHUMaHHE € pa3MEHHATa CTOHHOCT TPH CHIEIKa
B [1a3apHOTO OOIIECTBO, HAIIBIHO JIOTHYHO € Ta3M OLECHKa Ja € Ia3apHaTa neHa. Crenkara MeXIy CBbp3aHH
JMLa € YacTeH Cly4ail Ha maszapHa pa3MsiHa W OLIEHKAaTa Ha Ta3W C/eNIKa He OW Clie/IBajio Ja ce OTJIMYaBa OT
npyrute. BogeHM OT HMKOHOMHYECKaTa JIOTHKA Ha Ma3apHOTO CTOMAHCTBO M HACTOsIATa HOPMAaTHUBHA
periaMeHTanus, CTUraMme 10 M3B0Ja, Ue OIleHKaTa KOsITO cjle/iBa 1a ce Mpujiara 3a CeJIKU MEeKIy CBbp3aHU JIMIa
OT IJIeJIHa TOYKa Ha ()MHAHCOBOTO CUCTOBOJCTBO TPsOBa Ja € HAKAKBO IMPOSBICHHC WIH MPUOIMKCHHE 10
nmasapHaTa neHa. B cioydas gaHpuyHaTa M (PUHAHCOBO CYCTOBOJHA JIOTMKA CBHBIAJAT C OOIIaTa JOI'MKa Ha
Ma3apHOTO OOIIECTBO.

Jpyr BBIpPOC € JOKOJIKO PEATHCTHYHO MOXKE Ja ce OIpeJeNd Ma3apHaTa IeHa KaTo 0as3a 3a CpaBHEHUC
i opueHTHp. [1azapHara eHa € pa3MvHa CIIOpe]] PETHOHA, 32 Pa3InIHU OTPEOUTENH U BPEMEBH MIEPUOTH, 32
KOHKPETHH MPOAYKTH, TIPU Pa3InIHA (PYHKIHOHAIHU, CTPATETHICCKHA M OM3HEC MOJICIH, 3a Pa3INYHi HUBA IO
oOMEeHHaTa BepWTa, 3a pas3iIHYHU KOIWUYECTBA M JOPU IMPH Pa3IMIHH HAIUOHAIHH U aTMOC(QEpHH YCIOBHS.
CrnenoBaTeHO M3UCKBAaHETO 3a II€HA NPH CIENKa ,Ha €QHAa phbKa Pa3CTOSHHE MOXKe 1a Ch3/aJe CEepPHO3HU
TPYAHOCTH TpPH MpUIAraHeTo Ha aOCTpakTHUS MPUHIMII HAa TPaKTHKA. 3aToBa € HYXXHO Ja ce wuzdepe
NpaKkTHYeCKu NpwiioxkuM Metoa. OT (GuHAHCOBO cYeTOBOJHA IJeAHA TOYKa B KoHTekcTa Ha MCC/ MCOO
nmomobHa Hacoka mpemmara camo MC®O13 |, CopaBemiuBa croitHOCT . OT JgaHb4YHA TJEAHA TOYKA
permamMeHTanus Ha JaHbYHO TPU3HATUTE METOJIU 3a lIeHoo0pa3yBane npencraBs Hapenba 9 ot 2006r. 3a peaa u
HAYMHUTE 3a MPUJIaraHe Ha METOAUTE 3a onpeeisHe Ha nasapuute renu (MF, 2006).

MC®O013 ,,OueHnsiBane 1o crpaBeuiuBa CTOMHOCT T.9 omnpenens ,,crpaBeyiuBaTa CTOMHOCT KaTo LeHaTa
3a mpojaax0a Ha aKTHB WM 32 MPEXBBHPISHE HA IMACHB NPU OOMYAiHA CHETKa MEXIY MMa3apHU yYacTHUIH KbM
nmarara Ha oneHsBane.” (IAS/EU, 2018). Bp3MoxHO € OT (pHHAHCOBO CYETOBOAHA TJICTHA TOYKA J1a TPHIIOKUAM
m3uckBaHusTa Ha MCOPO13 ,OueHsBaHe Mo CIpaBeauBa CTOMHOCT® 3a OCTOMHOCTSIBAaHE Ha CHENKa IIO0
TpaHC(EPHU LEHH, TIPH NPEATPHUSTHS JUATO cueToBoHa 6aza e MCC. MC®O13 , OneHsBaHe MO CIIpaBeINBa
CTOHHOCT" IIpejyIara Tpy HUBA Ha OICHSBAHE 10 CTIPaBeIMBA CTOMHOCT. BCsAKO cenBario HUBO ce MOI3Ba ako €
HEBBH3MOXKHO MPUJIATaHETO Ha MIPEIXOTHOTO, T.€. B HepapXHdHa MOCIe0BaATEITHOCT:

-ITbpBO HUBO Ha OLICHSABaHE: MpWJarat ce OOsSBEHWUTE (HEKOPUTHMPAaHM) IIEHW Ha aKTUBHUTE Ta3aph 3a
WJCHTHYHU aKTHBH WM TACHBH, 10 KOUTO MPEANPHUATHETO MOXKE Jla UMa JOCTHII KbM JaTaTa Ha OICHSIBaHE-
JIUPEKTHO HAOJI0JaBaHU 1ICHH;

-BTopo HMBO Ha OlleHsBaHE: mMpuiaraT ce OOsSBEHU IIEHW Ha TOJOOHW aKTUBHM WJIM MACUBU HA aKTHBHH
na3apy WIK HA WICHTUYHU aKTHBH ¥ TACUBU HA HEAKTUBHU Ma3apH, 10 KOWTO MPEANPUATUETO HAMA JOCTBHII, HO
UMa HaOJIOACHNS;

-TpeTo HHMBO Ha OICHsBaHE- IMPH JIMIICATA HA HAONIOMACMH ICHH, MPEIMPUATHETO CIE/Ba Ja U3TOTBU
OIICHKH T10 IJICH MOJICIT, Bb3 OCHOBA HA BHTPCIIHY U BHHIITHH JaHHU, JOMTyCKAHUS M OTYUTAHE HA PUCKA.

Makap, uye e sormueckun oOocHoBaHO, npwiaraHero Ha MC®OI13 ,OneHsBaHe 10 CrpaBeaMBa
CTOHMHOCT 3a LIEJIUTE Ha OIIEHKA Ha CICIKHA ChC CBBP3aHU JUIA 32 (DHHAHCOBO CYCTOBOJHH IEIIM MOXE [a
noBene a0 Hiakou mpobiemu 3a mpennpusitasita (IAS/EU, 2018). Ot egna ctpana MC®O13 ,,OnensBane mo
CIIpaBeIINBa CTOMHOCT M3PUYHO W3THKBA, Y€ MPENNPHUITHATA TPSAOBa Ja TO MpHjarat KoraTo JAPYr CTaHAapT
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W3UCKBA WM JIONyCKa MPUIOKEHHETO Ha CIpaBeyinBa CTOMHOCT. Hsima crammapt B kontekcta Ha MCC,
CBBP3aH ¢ TpaHCc(HepHOTO 1eHo0Opa3yBaHe (WM OCTOHHOCTSBAHE Ha CICIKA MEXAY CBBP3aHH JIHIA), KOWUTO Ja
M3UCKBA WK JIOMyCKa MPHUJIATaHETO Ha CIpPaBEAIMBA CTOWHOCT- MOHE HE B MPSK TeKCT. Hsima TeKcT, KOMTO na
MOJICKAa3Ba MOJI3BaHE HA HALIMOHAJICH CTaHAAPT MPH JIMICAaTa HA PErIaMEHTAIIHS HA TO3U BBIIPOC B CHIIECTBYBAII]
ananorndyed MCC. Ilpennpustusta xouto npuwiaratr MCC/ MC®O, HsMaT ITbJiHa HOpMaTHBHA OOOCHOBKA 2
npwioxxat MCDO13 ,,OnensiBane 1o crpaBejiiBa CTOMHOCT MPH OLIEHKA CAETKUTE MEXAY CBbP3aHu JHUIIA.
O6m1a 060CHOBKA 3a TpHJIaraHe Ha HEMPSIKO MMOCOYEHN HOPMHU Moxe 1a € n3nckaneto Ha MCC1 , IlpencraBsue
Ha ¢unrancoBn otdetn” T.15. (IAS/EU, 2018) ,DuHancOBHTE OTYETH TpsAOBa [a NPEACTABAT UYECTHO
(h)MHAHCOBOTO CBCTOSHHE, (UHAHCOBUTE pE3YITaTH OT HCHHOCTTa W MAPUYHUTE TOTOIM Ha JalleHO
npennpusaTre.” AKO TpennpusATHETO O0OCHOBe, 4e HM30paHHTE OT HEro OICHKH, choOpazHo MCDO13
,»OmeHsBane mo cupaBemmuBa croiHocT (IAS/EU, 2018) He camo memar, HO ¥ ca IMOCTUTHAJIH YECTHO
npeJcTaBsHe Ha (PMHAHCOBOTO CHCTOSIHUE IO TIOBOJI CICIKHU MO TpaHC(HEPHHU IICHH, TO TOraBa H30paHaTa OlCHKa
Ha CICIKUTE MEXIY CBBp3aHH Jidla ¢ onpasiaana. OT qpyra cTpaHa, ChIIECTBYBA MPArMaTHYHHUAT apTYMEHT 3a
HEOOXOTUMOCTTAa OT HOPMATUBHA M B YaCTHOCT JIaHbYHA 3all[UTa Ha B3eTHTE perieHus. OT Ta3u IJICJHA TOYKA
M3IIICKIA JIOTUYHA OPHUCHTAIMATA HA MPEINPUATHIATa ako HE 3a MpHiaraHe, TO IMOHE 3a ChOOpa3sBaHE C
n3uckBanusTa Ha Hapen6a9 (MF, 2006), makap, 4e Ts € cb3lajieHa 3a periiaMeHTalusl Ha Ma3apHHu LEHH 3a
LETUTE HA TaHBYHOTO OOJIaraHe.

3a mpennpustusata, npwiaraimd HCC kato cueToBogHa 0a3a, € €CTECTBEHO J1a MOJ3BAaT IOCOYCHHUTE B
HCC24 ,,OnoBectsiBaHe Ha CBBP3aHU JIUIA* METOJM 3a OLCHKA Ha clelku Mexay cBbpsanu juna (NAS/CM,
2015). Ho, makap, 4ye uMa MOCOYCHU METOJH 3a IEIUTe HAa (PMHAHCOBOTO CUETOBOJCTBO IPU CUETOBOJAHA 0a3a
HCC, mnpenmpusatusta crmeaBa na oOocHOBaBaT u30opa cW Ha TpaHChEpHH IEHH TIpen JNaHbYHATa
aIMUHUCTpANXs CHOpeN MaHBYHUTE pasnopendou. Mexay msuckBanmara Ha MCODOI13 |, OueHsBane o
cunpaBemmmBa croitHocT (IAS/EU, 2018), HCC24 ,OmosectsiBane Ha cBbp3anu juma™“ (NAS/CM, 2015),
Hapen6a9 (MF, 2006) wu gopu meroauTe Ha TpaHc(epHO IEeHOOOpa3yBaHe, MOJ3BaHU B YIPABJICHCKOTO
cueroBozctso (Drury, C. 2008, 2012; Neceva-Porcheva, T., 2011) Morar aa ce HampaBsT Hsikou napanenau. Exna
oT cepure Ha B3aUMHO BJIMSHHE MEXKAY YIPAaBICHCKOTO CYCTOBOJACTBO M (DMHAHCOBOTO CUYCTOBOJICTBO
Hecly4yaiHo ca TpaHchepHuTe IeHU. [[bpBOHAYATHHUAT CTUMYJI 32 pa3BUTHE Ha TpaHC(EPHOTO IIEHOOOpa3yBaHe
€ JajJo YIpaBICHCKOTO CYETOBOACTBO Ype3 TCHACHIMATA 3a JCHEHTpaIu3aius, OpOopMsIHE Ha pas3IHIHH
IIEHTPOBE Ha OTTOBOPHOCT, HEOOXOIUMOCTTAa OT OIICHKa Ha MpPEJCTaBSIHETO MM, MOBHUIIaBaHe Ha olIiara 3a
TOPEINPUATHETO W HWHAWUBHUIyalTHAa 3a IEHTPOBETe e(EeKTHBHOCT, IMO-I00pO paslpelelieHHe Ha PEecypcH,
CTHUMYJIApaHE Ha BBTPEITHOPHPMEHATa KOHKypeHIHsA. Ho ¢ pa3BHTHETO Ha CBETOBHATa HKOHOMHKA U
MYJITHHAITHOHAITHUTE KOPIIOPALUH, TaHBYHUTE CTUMYJIH U OTPAaHUICHUS, JAHBPYHUTE CHOOPaXCHHUS, CBBP3aHU C
TpaHC(EpHOTO IICHOOOpa3yBaHE Bce IOBeue HapacTBaT. PasBuruero Ha TpaHcepHOTO meHOOOpa3yBaHE C
JAaHBPYHA HACOYCHOCT, KOSTO TPAJUIIMOHHO CE CBBP3Ba ¢ (YMHAHCOBOTO CYCTOBOJCTBO, OKa3Ba 0OOPATHO BIMSHUE
BBPXY YIPABICHCKO CYETOBOIHUTE ChOOPaKEHHUS IIPH MMOJ3BAHETO HA TPaHC(EPHHU IICHU, KATO BOJIH J0 TSIXHOTO
Hernmxkupane (Taipaleenmaki, J. and Ikaheimo, S., 2009).
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Taoauna 1.

Mertoau 3a TpaHchepHO 1IeHo0OpasyBaHe

Ot nanbp4Ha OT ynpaBIeHCKO CYETOBOJHA
Ot (pMHAHCOBO CYETOBO/IHA IJIE/IHA TOYKA
TJIe/IHa TOYKa TJIeTHa TOYKa
Onenxu no MCOO13 Meronu 3a | Metogu Ha | Meronu 3a TpaHcdepHo
LIeHoOoOpa3yBaHe LeHoOOpa3yBaHe | IIeHOoOOpa3yBaHe B
mpu caenku Mexnay | nmo Hapenba 9 YIPaBIEHCKOTO CYETOBOJCTBO
CBBP3aHU JIMLA IO
HCC 24
[1a3apHO OpHEHTUpPAHU
IIspBo HHMBO Ha oueHsaBaHe: | Metox Ha | MeTton Ha | Meron Ha JUPEKTHH Na3apHU
o0siBeHNTE  (HCKOPHTHPAHM) | CHIIOCTaBAMATa CpaBHUMHUTE LCHH
[ICHW Ha aKTHBHUTE Ma3apy 3a | HEKOHTPOJIMpaHa HEKOHTPOJINPAHH
WICHTUYHU  aKTHBH  WJIM | IICHA LICHA
TIacuBH, bi (o) KOHTO
MPEANPUSITHETO MOXE Ja UMa
JOCTBII KBM  JaraTa Ha
OIICHSIBaHE.
Bropo HHMBO Ha oueHsBaHe: | Meron Ha | Meton Ha -
00sBEHH LIEHH, KOMTO MOraTr | Impempojaa)xcHara Ma3apHUTE LECHU
Ja ObaaT HaOMIOJaBaHU MPSKO | LEHa
WIK KOCBEHO, pAas3JIM4HU OT
TE3H 10 ITBPBO HUBO
Tpero HHMBO Ha oueHsiBaHEe: | Meron »pasxonu | Merox Ha | Meton »pa3xoau ILTFOC,
HEHAOII0JTacMH XHUITOTE3H TUTIOC yBEIHUYCHATA JOCTHTAIIA /0 TIa3apHH HHBa
CTOMHOCT (cuHTETHYHA TTa3apHa [IeHa)
Tpero HHBO Ha OILCHSABAHE: - Meron Ha | Merton Ha JIOTOBOPHHU
HEHAOJI0JTaMH XUITOTE3U TpaH3aKIMOHHATA | TPaHC(EPHU LECHH
HETHa Tedanda
Tpero HHBO Ha OLCHSABAHE: - Merton Ha -
HEHAOJI0IaeMU XHUITOTE3H pasmpeneneHara
neyanba
HenazapHo opHeHTHpaHH, Makap ¥ MOBJIUSHH OT Ma3apa
- - - MapXuHaIHd WIK TPOMEHJIMBU
pasxoau (BB3MOXKHO u
HOpPMaTHBHHU) Karo TpaHcdepHa
[leHa; BapuaHT C HajadaBKa,
KOSTO HE IOCTHra JI0 Ia3apHa
IIeHa
- - - [TenHn pasxomu (BB3MOXKHO H
HOpPMATHBHHU) KaTo TpaHC(epHa
LIEHa; BapHaHT C Haa0aBKa,
KOSITO HE JOCTUTa JI0 Ma3apHa
IIeHa
- - - Meron TIpeAeTHN W
NPOMEHJIMBH  Pa3XOJM  ILIIOC
TBHp/a Haj0aBKa
- - - JIBoiiHa TpaHCdepHa 1eHa

H3rounuk: CobcTBeHa pa3paboTka

Meronute 3a ieHOOOpa3yBaHe U 3a OIEHKA M0 Pa3InIHA HOPMHU, TIPEACTaBeHH cxeMaTH4HO B Tabmumal,
HE Ca HaITBJIHO WACHTHYHH. [lomxomuTe 3a oleHka, ocobeHo Ha Tpero HUBO mo MCPO 13 ,,OueHsiBane 1o
cipasemmBa croiroct (IAS/EU, 2018) ca mo-aGctpakTHE W OOI[M OT METOJWTE 3a IIEHOOOpasyBaHe.
[ocTaBsHETO MM Ha €IHO HUBO Ha CHIOCTAaBUMOCT (KBJIETO TOBA € HAIIPABEHO) W3Pa3sBa MO3UIHATA, YE MEXKIY
TSIX MMa [0BEYE OOLIM YepTH OTKOJIKOTO Pa3jMyuusl Ha ChOTBETHOTO HUBO. [IpeacTaBeHNTE HUBA Ha OLICHSBAHE
no MC®O13 ,,OuensiBane 1o crnpaBeiInBa CTOMHOCT ca Hepapxuuecku noapegeHu. ChIIOTO ce OTHACS U 3a
MeTojuTe 3a neHoobpasyBane o Hapen6a9 (MF, 2006). Cnopex mocienHuTe IPOMEHH B MEXIyHapOaHATa
periiaMeHTalysl Ha JaHbYHUTE METOAM 3a TpaHCPEepHO IIeHooOpazyBaHe HsAMa IpeIBHJICHA MepapXus B
NPUETUTE METOH, a TIPUI0KEHHE HA Hall- IOAXOASIINS METO Clle]] MOJPOOCH aHAIN3 Ha KOHKPETHHUS CITydai
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(OECD, 2010, 2017). Ho xaro mpeABHICHH BB3MOKHH METOIH 33 TPAHC(EPHO LeHOOOpasyBaHe OT JaHbUYHA
rJiefHa TOYKa HaluoHaiHo pernamentupanure (MF, 2006) cpBnagar ¢ MeXIyHapOIHO perjiaMEHTHPaHHUTE
(OECD, 1995, 2010, 2017; 2017b). Hsma wum3pu4HO cromeHara ifepapxusi npu metomure no HCC24
»OmnoBecTsiBane Ha cebp3anu mua” (NAS/CM, 2015). Ho mpu mperiesa v Ha TpUTE TPYNHU MOAXOAU (IaHBYCH,
¢unancoBo cueroBoneH- HCC u ¢unancoBo cyeroBoseH- MCC) e O4eBHIHO MPEANOYUTAHHETO KOETO Ce
OTZaBa Ha Ma3apHUTE LIEHW KaTo HOPMAaTHBEH IOJXOJ| 3a OIEHKa IpH TpaHC(epHO LeHooOpasyBane. [Ipu ToBa
ce 3a0ems3Ba CHIIHaTa BPB3KAa MEKAYy MAaHbYHATA pErjaMeHTalys Ha METOAWTE 3a ILEeHOOOpasyBaHE H
sanoxennre mo HCC 24 ,,OnosectsiBane Ha cBbp3anu jua“ (NAS/CM, 2015) karo mpueMIIHBE METOIM 32
OLICHKA Ha C/IEJIKH TP CBBP3aHU JIUIIA.

lomsima 9acT oT MeroamTe 3a TpaHC(EPHO LIEHOOOpa3yBaHE, NMPHIIATAHM 3a YNPABICHCKO CUETOBOAHHU
eI HE ca Ma3apHO OPHEHTHPAaHW, T€ HE W3IBJIHABAT LETUTE W KPUTCPUUTE HUTO Ha (DUHAHCOBOTO
CYETOBOJICTBO HUTO Ha JIJaHbYHATa perjaMeHTanus. Benpeku ToBa, MOTaT Ja ce o4epTasT ma3apHu METOIH 3a
TpaHcepHO LEeHOOOpa3yBaHEe B YIPaBICHCKOTO CYETOBOJICTBO. HemasapHO OpHEHTHpaHUTE YIPaBICHCKO
CUETOBOJIHUTE METO/IH 3a TpaHC(HEPHO IEeHOOOpa3yBaHe OMXa MOTJIH J1a ca IPHIIOKHUMH CaMO TIPH CIIEJIKU MEXTY
CBBP3aHU JIMIA, KOUTO HE Ca IOPUANYECKH CaMOCTOSTENHH WJIM He ca 000COOEHM KaTo IMPEANpHATHSA, a ca
pas3niueH BUI TMOJPA3JelieHNs] Ha eHO Iopuauuecko Jmne (LeX, 3aBoj, KIOH, mojenenue). [IpunoxeHuero Ha
Hera3apHO OPUEHTHUPAaHH METO/U Ha TpaHC(hEpHO LIEHO0Opa3yBaHe MPH CAEIKH Ha IOPHIUUECKH CAMOCTOSTEITHH
CBBP3aHU JIMIA € B3MOXHO, HO BOJY [I0 IOTCHIHATHO W3KPHBsBaHE Ha oOmara (uHaHCOBO- CUETOBOIHA
KapTHHA Ha IPEINPUATUATA B AaHBYHU IPOOIEMH.

B m3noxeHHeTo HE € MPEACTaBEHO MOAPOOHO OOSICHEHHWE Ha NPHJIOKHMHUTE METOIH 3a TpaHC(EpHO
neHooOpazyBane. Ho 1mopw mpu CXeMaTHYHOTO CBIOCTABSHE HAa METOJUTE € OYEBHACH JIOTHYECKUAT U
HOPMaTHBEH JJAOMPHHT B KOMTO Ce OKa3BaT JIMIlATa, IpHiaraiy TpanchepHy neHu. B Hame Bpeme 1mo- rossma
4acT OT THPTOBCKHS CTOKOOOMEH, 0COOEHO B MEKIyHapO/ICH IUIaH, CE N3BBPIIBA MEXy CBbP3aHH JIUIA- T.€. TI0
tpaHcdepuu uenu. [Ipu TonkoBa KOMIJIEKCHA 1 MHOTOBapHaHTHA OlIEHbYHA 0a3a, MpUiiaraHeTo Ha TpaHc(epHO
IIEHOOOpa3yBaHe ce MPEeBPbINA B CI0KEH OH3HEC MPoOJieM ¢ roeMu (GUHAHCOBH MOCJeAuIH. [IpeacTaBsiHeTo
Ha METOJAWTE 3a TpaHC(PEepHO IeHOOOpa3zyBaHEe IO HHBA HAa CpaBHEHHWE OM MOIJIO Ja JOBElE O TAXHOTO
cOmKaBaHe U M3IbPKAHO OT BCSKA TJIE{HA TOYKa IIPHIIOKEHHE 32 MPEAIPHUITHITA.

OOcerpT Ha TpaHC(EpHUTE LIEHHM ClleiBa Aa CE paslIUpU M C JPYXKECTBAaTa C HECTOIAHCKAa JNEWHOCT.
CueroBojHaTa perjaMmeHtanus 3a Tax ce cpabpxka B HCC9 ,IlpencraBsHe Ha (MHAHCOBUTE OTYETH Ha
npennpusTuaTa ¢ Hectomancka aeiHocT (NAS/CM, 2015). CTaHmapThT H3WCKBAa 3a BBIPOCH, OCTAHAIN
HEeperJIaMeHTHPaHH B HETo, Jia ce MOJ3BaT JpPYruTe HAIMOHAIHM CTaHAApTH. ToBa Haco4Ba 3acerHaTUTE
opranm3anu na npwiaratr HCC24 ,OmoBectsBane Ha cBbp3anu jmma“ (NAS/CM, 2015), BEB BpB3Ka ¢
TpaHC(EPHOTO IEHOOOpa3yBaHe.

3. Texkymo c4eToBOJHO OTpa3siBaHe HAa CHeJIKHTEe MeKAY CBbP3aHM JHLA- IO
TpaHCEepHHU LEeHH

Crenku, OCBIECTBEHHU 10 TpaHC(EPHH IIEHU ca BCUUKH CHIEJIKA MEXIy CBbp3aHH JHuna. Te ce oTpazsBaT
B PETHCTPHTE 32 TEKYIO CUCTOBOJHO OTYMTAHE MO CHIUIMS HAYMH KaTO BCHYKH OCTAHAIM CIEIKH OT ChbOTBETHHS
BUJ. B ciydas He ca HAJMYHM CIIEIMAIHU pasnopendu 3a 0003HayaBaHETO WM TpeTupaHero uM. Ho crenkure
1o TpaHc(epHH NEHH, IOKOJIKOTO MOraT Ja C€ OTKJIOHSBAT 10 OLEHKa W MKOHOMHYECKa OOOCHOBAaHOCT OT
MOJOOHM CHEIKH MEXIy HECBBbP3aHH JIMIA, MOraT Ja JaJaT CBOETO OTPaKEHHE BBPXY HMYIIECTBEHOTO H
q)HHaHCOBO CHbCTOAHUE HAa CbOTBETHOTO MPCAIIPUATHUE. Hopaun Ta3yu NMpUIrHA U Iopaaru JaHBbYHOTO U3UCKBAHE
Jla ce JOKaXke CBHIIOCTaBUMOCT Ha CHAENKHTE MEXIy CBBbpP3aHH JHIa C Te3W MEXIy HECBBP3aHU JHIA, €
HEo0XonuMo Ja ce u3paboTBa Mo MoJApoOHa JOKyMEHTAIMs MPU CHENKH MEXAY CBbp3aHu Jinia. ToBa 3acsra
TEKyI[OTO CYETOBOJHO OTYHMTAHE, JOKOJIKOTO TO CJIEABA Ja € JOKYMEHTalIHO OOOCHOBaHO. J[OKyMEHTalHuTe
M3UCKBaHUS Ha 3aKOHA 3a CUETOBOJICTBOTO TPsOBA CTPUKTHO Ja ce cma3Batr (AA, 2019). Haii decto momyckan
NPOIYCK € J]a He Ce I'eHepupaT MOJXOJSIINTE BHTPEIIHU IOKYMEHTH I10 OTHOIIEHHWE CKIIIOYBAaHE Ha CeNKa
MEK/y CBBP3aHH JIMIA, apIYMEHTHPAHOTO OCTOWHOCTSABAHE M MOAPOOHO TOKYMEHTHpaHe HAa HEWHOTO pa3BUTHE-
BB3HMKBAaHE Ha OTHOILICHUATA MEXIy CBBbP3aHM JIMIA, IPUKIIOUYBAHE HAa pasueTH, NPeJOoroBapsiHe Ha yCIOBUS,
NPEXBBPIISIHE Ha IIPaBa, pa3MsiHa Ha 00EKTH.

B mHacrosimiata pa3paboTka He ce cnMpaMe Ha JaHbYHUTE M3UCKBaHMS 32 JOKyMEHTHpaHEe Ha
TpaHcepHOTO IeHoOOpazyBaHe. B MoMeHTa odunmanHa periaMeHTaIys Ha U3UCKBAHUATA 32 JTJOKYMEHTHpaHE
Ha TpaHc(epHHUTE IIEHH B BhIrapust HiMa, OCBEH JaKOHUYHHUS TeKCT Ha wi. 116, an.2 ot JOIIK (TIPC, 2019).
Tolf m3WCKBa [OKa3BaHE HA CHOTBETCTBHETO HA TpaHCQepHAaTa IIEHA C Ia3apHaTa, C BCHYKH OTHOCHMH
nokazarenctBa. HappuHuksT mo TpaHchepHo meHooOpasyBane Ha HAII cpabppxka moapoOHM yKa3zaHHS 3a
JOKYMEHTHpPaHe Ha TpaHC(EpHUTE IIeHH, HO TOi HsiMa cuia Ha HopmarueeH akT. (NRA, 2008). IIpes 2006r.
EBpOIeicKuAT ChI03 IMPHEMA CBOM KOJAEKC, pErIaMEHTHpAIL] JOKYMEHTHPaHETO Ha TpaHchepuuTe nenu- Code of
Conduct on transfer pricing documentation for associated enterprises in the European Union (EC, 2006). To3u
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aKT CBILIO € C JaHbYHAa Hacoka. TOW He IoJlyyaBa IMIMPOKO MPUIIOKEHHE, Thi KaTO MO- aKTUBHO M C IIMPOKO
MEXAyHapoIHO opoOpeHue B obOyactra Ha TpaHcdepHOTO IleHooOpasyBaHe paboru OpraHuzanusita 3a
HUKOHOMHYECKO chTpyaHuuecTBO U pasputue (OECD). Boarapus e 3asuia odunuanno mpe3 2007r. xKernaHHeTo
cu na ce npucsenunn kbM OECD, HO peanHa mepcrieKTHBa TOBa Ja Ce OCBIIECTBH CE OYepTaBa B MOCIIEAHATA
roguHa (Ignatova, L., 2019). EnHo oT wn3uCKBaHUSTAa TOBa Ja CTaHE pEalHOCT € XapMOHHM3HMpaHe Ha
HOpMaTHBHaTa ypenba ¢ Boaemure nnunuatieu Ha OECD (OECD, 2015, 2017). KaTo gact oT T0o31 mpotec ce
NpeABIKIA []a CE BBBEAAT MOJPOOHM 3aKOHOBO PETIIAMEHTHPAHU JAHBYHU M3MCKBAaHMA 32 JOKYMEHTHpaHE Ha
CHENKHTE MO TpaHC()EpHM IIEHM UYpe3 W3MCHEHHE U JONBJIHEHHE Ha J[aHBYHO OCHI'YpHUTEICH MpOoLecyalcH
komekc (MF, 2018). HezaBucumo manm mMa ICTAaiNHHA HaHBYHH HM3UCKBAHHA 3a IOKYMEHTHpAHE WM HE,
HnoApoOHATa JOKyMEHTAIHs, CIIOpE]] M3UCKBAaHUATA HA (PMHAHCOBOTO CUETOBOACTBO OM IIOMOTHAJIA NIPH JaHbYHA
3alMTa Ha TpaHC(EpHUTE IIEHH, KaKTO U 32 YIPABICHCKH LIENH.

4. OTpaxkeHune HA CIeJIKHTE MO TPaHCPEePHHU IleHH BbB (PMHAHCOBHUTE OTYETH

Cnenkure mo TpaHchEepHH IICHH CE TMPEACTABIT BHB (DUHAHCOBHUTE OTYETH, AHAIOTHYHO HA BCHUKU
OCTaHAJIU CIENIKH, CIa3Baiiku 00IlaTa CYCTOBOJIHA periaMeHTanus. Morar aa ce ThpcsT cnenuduaau eeKTH
noa Qopmara Ha OTKIOHEHHsS CIPSIMO DPEATHOTO CHCTOSHHE Ha HEIlaTa, ako TpaHC(epHUTe LEeHH HEe ca
OTpa3siBAIM PEATUCTUYHO CTOMHOCTTA HA AKTHBUTE WIIM MACHBHUTE y4acTBAlM B caeikara. Torasa € Bb3MOXKHO
Jla ChIICCTBYBA KAKTO HAJALCHIBAaHE, Taka M IOJICHABAHE Ha OMNPEICNICHH CYETOBOAHU OOCKTH, MOPAIH
npunarase Ha aeopMupaHu TpaHchepHH LCHH.

3.1. Ako TpaHchepHHTE IIEeHH ca 3HAYMTEIHO MO- HUCKU OT TE3U MEX/y HECBbP3aHH JIMIA, TO PU PaBHU
JIPYTH YCIOBHSI OTPAKEHUETO BB (PHHAHCOBHS OTYET Iie O'b/Ie KaTo mpecTaBeHoTo B Tabnuna 2).

Taoauna 2

OTpa)KeHI/IeTO Ha TpaHC(I)epHI/ITe IICHU BBB (bPIHaHCOBI/Iﬂ OTYCT IIPH 3aHNKCHU LICHHU

CHOTBETHO TOKYIKa MO ITOKYITHA
[leHa WM Tpojakba 1o Mma3apHa
nena u HauucieH JJ1C

TP TTOKYTIKa;

Hamanena cebecTolHOCT Ha
NpoJaXOUTe MpH  MOCIE/BAaIa
npoaaxoa;

YBenuueHna nevanoa npu
npoaaxoba Ha CTOKaTa,

NPOAYKUMATA, MaTepUaIa;
VBeNUYeH IBbIKUM KOPIOPATUBEH

JAHBK;
Hamamena  ceGecroifHOCT — mpm
BJIaraHe Ha  MaTepHajnTe B
IIPOMU3BOJICTBOTO.

BB3MOXHOCT 3a HaMaJIeH U3XOASII
MapuyeH  TOTOK MO  TI0BOJA
TIOKYTIKATA.

Cnenka [To3unus Ha KynyBau [To3unus Ha nporaBay
I[lo orHomenwe Ha caenka cbc | HamareHa mieHa Ha mpuIoOWBaHE; Hawmarnen npuxop oT npogaxo6a;
cToKa/ npoayknus/matepuann- | Hamanen manwsueH kpeaut mo JJIC | Hamanern aemxum JJ1C;

Hamaiena neyanoa;

Hamanen nbiokum kopropaTUBEH
JTaHBK;

BB3MOKHOCT 3a HaMaJjieH BXOSII]
MapyyeH IOTOK MO  TOBOJ
npopaxoara.

IMo oTHOlIEHWE Ha CcHAenKa C
ABJITOTPACH aAKTHUB- CBbOTBCTHO
TIOKYIIKa IO TIIOKYyITHa I€Ha WA
npogakba Mo TasapHa IIeHA W
HauucaeH JIJIC

Hawmarnena niena Ha npunoOuBaHe;
Hamanen ganwuen kpeaut no JJJAC
TIPH TIOKYTIKA;

Hamanena CTOMHOCT 3a
aMOpTHU3HpaHe, CHOTBETHO-
HaMajeH TeKylml  pa3Xxoa  OT
aMOpTHU3aIINY.

VYBennyeHa Tekyla Imedanba 3a
CMeTKa Ha HaMaJIeHUTE
aMOpTHU3aLUY;

VYBenuueH IbIKUM KOPIOpPAaTUBEH
JAHBK;

Bp3moxno ortmucBane Ha HJIA
W3IS0, TIOPAJIH JIMICA Ha KauyecTBa

Hawmarnen npuxop oT npogaxoa;
Hamanen nbmxum J1J1C;
Hamanena neyasnoa;

Hamanen nppKuM KOpPIIOpaTUBEH
JIAHbBK;

BB3MOXKHOCT 3a HaMaJjieH BXOISII]
MapuueH  IMOTOK 10  TOBOJ
mpogaxoara.

26




ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA 1 KOMMIOTBPHM HAYKW®, BPO 2, 2019,

ISSN 2367-7791, BAPHA, BbNrAPUS

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2019,

ISSN 2367-7791, VARNA, BULGARIA

Ha pealeH aktuB. Bomu g0
HaMallsiBaHE Ha [evanbata B
roavHaTa Ha u3nucBaHe, ako HJIA
HE € aMOPTHU3UpaH U YBEJINYaBaHE
Ha TmedanbaTa mpe3 CIeABAIUTE
TOJVHM.

BB3MOXKHOCT 32 HaMaJieH MU3XOZA1]
napyyeH  MOTOK MO  IOBOJ
MOKYIKAaTa.

ITo oTHOmEHMEe Ha cAelKa ¢
yciyra

Hawmarnena niena Ha npunoOuBaHe;
Hawmanen manpueH kpenut no J1J1C
TIPY TIOKYTIKA;

Hamanena cTOMHOCT 3a BKIIFOUBaHE
B ccOCCTOMHOCTTA MM B TEKYIIUTE
aJIMUHUCTPATUBHU ¥ THPTOBCKH
pasxozu;

VYBenunyeHa nevyanda 3a nepuoja.
VYBenuYeH IBIKAM KOPIOPAaTUBEH
JAHBK;

BB3M0XKHO BKIIOUYBAaHE HA HAIIBIHO
HECHIICCTBYBAIA YCIIyTa.
BB3MOKXHOCT 3a HAMaEH M3XOJISII
MAPWICH TOTOK MPH MOKYIKaTa.

Hawmarnen npuxop oT npogaxo6a;
Hamanen awpmxum JJJ1C;
Hamanena negano6a;

HamaneH IbDKUM KOPIOpATHBEH
JIAaHBK;

Bb3moxHO BKJIIOUBAHE Ha
HAIbIIHO HEChIIIeCTBYyBaIa
yciyra.

Bb3MOXKHOCT 3a HaMalsiBaHe Ha
BXOJISII] TAPUYCH TIOTOK 110 TTOBOJ
mpomaxoara.

Ilo orHOmEHHME Ha (1)I/IHaHCOBI/I
COCIIKN- OCHOBHO KpeauT n
JIM3UHT

Hamanena pnemxuMma JuxBa (10
KPEAUT WIH N0 JIM3UHT);

HamarneH pa3xoJ 110 JIMXBH U IPYTH
¢uHAHCOBM  pa3xoau  (JIMXBH,
KOMHCHOHHH), KOHTO ca Ha 0a3a

CTOWHOCTTa Ha  (hMHAHCOBATa
CIEINKa;

VBenuueHna CTOMHOCT Ha
neyvanodara.

VYBenn4eH IBIHDKUM KOPIIOPaTHBECH
JIaHbBK;

BB3MOKHOCT 32 HaMalleH U3XO0ISII
Mapu4eH  TOTOK [0  IOBOJ
JINXBEHOTO 3abJLKECHHE.

Hamaneno B3emane no nuxsu (110
KpEeI¥ WIN JIM3HHT);

Hamanen mnpuxoxm mo nuxBH H
Ipyrd  (UHAHCOBH  pa3Xxonu
(IMXBM, KOMHCHOHHHM), KOHTO ca

Ha 0aza CTOMHOCTTA Ha
(uHaHCOBATA CEJIKA;

Hamanena CTOMHOCT Ha
neyvanobara.

HawmaneH npmkuM KOpPHOpaTHBEH
JIaHbBK;

BB3MOKHOCT 3a HaAMaJIeH BXOJISII]
Mapu4eH TOTOK IO  IOBOJ
JIMXBEHOTO B3€MaHe.

H3rounnk: CoOcTBeHa pa3paboTka

CpaBHuTenHaTa TabiMIa IOKa3Ba BB3MOXKHUTE JedopManuy B pa3Mepa Ha OTPAa3eHUTE CUETOBOJHHU

00EKTH, TOpagyl HEBOJHO HIIM CB3HATETHO HM30paHa HETOYHO TpaHC(epHa IeHa.

Te3u OTKIIOHEHUS OT

JIEUCTBUTEIIHOTO CHCTOSIHUE HA OOEKTUTE W TPOIECUTE 3acsiraT MHOXKECTBO EJIEMEHTH, MOpajJd B3anMHATa
00BBP3aHOCT B IKOHOMHUYECKUS KUBOT U MpUJIaraHe Ha CHUCTEMaTa Ha JIBOWHOTO 3alKCBaHE B CUETOBOJICTBOTO,
KOSITO MpaBHM B3aMMHATa OOYCIOBEHOCT oOueBHIHA. V30poeHuTe ciaydan ca NpUMEpPHM M Ca HAcoka 3a
Pa3CHKACHUS, KOSTO MOXKE J1a C€ MPOIBIDKH.

3.2. Ako TpaHC(hepHHU [IEHH ca 3HAYHUTEITHO TI0- BUCOKH OT TE3W MEXKIy HECBBP3aHU JIMIA, TO IPH PaBHU
JIPYTH YCJIOBUS OTPAKEHUETO BHB (DMHAHCOBUTE OTYETH Ie OBJIe KaTO IpeacTaBeHoTo B Tadimna 3.
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Taoauna 3.

OTtpakeHHeTO Ha TpaHCc(epHHUTE IIEHN BHB (PMHAHCOBHUS OTUYET IIPH 3aBUIICHHU IICHN

Craenka ITo3unus Ha KynyBay Ilo3unus Ha nponaBay
I[lo orHomeHWe Ha chenka ChC | YBENWUYEHA LIeHA HA MPUA0OWBaHe; | YBEIWYEH MPUXOX OT IMpoaaxoa;
cToka/ MPOAYKIVS/MaTepuanr- | YBEIMYeH JaHbueH KpeauT 1o | YsenudeH apioxuM J/1C;

CHOTBETHO TOKYIKa 0 MOKYIHA
IleHa WM Tpojaxkba 1o mMma3apHa
ueHa u HayucieH JJIC

JJ1C npu mokyTKa;

VBennuena  cebecTOMHOCT  Ha
NpOJKOUTE TIpH  IOCIeBalla
npoaaxoa;

Hamanena mevanba mpu mpogaxoa
Ha CTOKAaTa, MPOIYKIHTA,
MaTepHana;

HamaneH IbIKAM KOPIIOpaTHBEH
JIAaHBK;
VYBennueHa
BJlaraHe  Ha
MIPOU3BOJICTBOTO.

Bo3moxkuoct 3a YBEIUYEH
U3XOJAIL MApUUEH MOTOK IO MOBO/I
MOKYTIKaTa.

cebecToHOCT — Tpu
Marepuagnure B

VBennueHna neyanoa;

VBenuueH JbIKUM TaHbK;
Bb3MokHOCT 3a YBEIUYCH
BXOJISII TAPUYCH MTOTOK IO MOBO/T
npozgaxoara.

Ilo oTHomieHWE HaA cAeldKa ¢
IBITOTPAEH AaKTUB- CBHOTBETHO
MOKYIIKa MO TMOKYIHA LieHa WU
mpoaax0a Mo MasapHa IICHA U
nHauucnen JIJIC

VBenuueHa ieHa Ha PUI0OHUBAHE;
VYBenu4eH JaHb4YeH KpPEIOUT 110

JJIC npu nokymka;

VBenuueHa CTOMHOCT 3a
aMOpPTH3HpaHE, CBOTBETHO-
HAMalieH TeKyll pa3Xxox  OT
aMOPTH3AIIH.

Hawmanena meuanba 3a mepuona 3a
CMeTKa Ha HaMaJeHUTE
aMOpTHU3aLUY;

Hamanen IbJKUM KOpPIOpPAaTUBEH
JAHbBK;

Bp3moxHo otmucBane Ha HJIA
U3LSII0, TTOPAJIH JIUIICA HA KayecTBa
Ha peaneH axktuB. Boau 1o
HaMalsBaHe Ha Ievandata B
roJIMHaTa Ha W3NHUcBaHe, ako HJIA
HE € aMOPTHU3HMpaH U yBEIUYaBaHE
Ha TedanbaTa Tpe3 CIeBAIlUTe
TOJIMHHU.

Bb3moxkHOCT 3a YBEJIMUYEH
U3XOJIAI] TApHUYEH MOTOK MO TIOBOJT
MOKYTIKATA.

YBenu4eH npuxo oT npojaxoa;
VYeenuuen apoxkum JJJ1C;
VBenuuena rneyanoa;

VYBeanueH IBIKAM
KOPIIOPATHBEH JTaHbK;
Br3moxxuocT 3a YBEIU4CH

BXOJSAII TMapuyeH I[OTOK MpH
mpomaxoara.

Ilo oTHOmIEHMEe Ha cAelKa C
yciyra

YBenudeHa 1ieHa Ha pu100uBaHe;
VBeanueH JaHBbYC€H KpPEAUT 110
JJ1C npu mokymka;

YBenuueHa CTOMHOCT 3a
BKJIFOUBAaHE B CEOSCTOWHOCTTA WU
B TEKyIIUTE aJMHHUCTPATUBHU W
THPTrOBCKHU Pa3Xo/H;

Hawmanena nedanba 3a mepuona;
Hamanen nwikuM KopropaTUBEH
JAHbBK;

BB3MOHO BKIIFOUBaHE HA HAITBJIHO
HEChIIECTBYBAIA yCIIyTa.
Bb3moxkHOCT 3a YBEIUYEH
H3XO A1 MTapUYICH IMOTOK I10 IMOBOJ
MOKYyIKaTa.

YBenu4eH npuxos oT Ipoaaxoa;
VYeenuuen abmxkum JJJ1C;
VBennuena neyanoa;

VBeandeH ITBIKAM
KOPHOpaTHBEH JIaHbBK;

Bb3moxxHO BKJIFOUBaHE Ha
HAITBJIHO HECBhILECTBYBAIA
yCIyra;

Bu3moskHocT 3a yBEJIHYEH

BXOJIAIII NTAPUYEH ITOTOK 10 TIOBOJ
mpogaxoara.
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I[lo otHomeHWe Ha (QUHAHCOBU
CHENKH- OCHOBHO KpEAMT U
JIM3UHT

VBenudeHa ABDKAMA ImxBa (0
KPEAUT WITH IO JIM3UHT);

VBenuueH pasxoJ 0O JHXBU H
JIpyru GUHAHCOBHU pa3xoau (JINXBH,
KOMHCHOHHH), KOUTO ca Ha 0a3a

YBEnMUeHO B3€MaHE IO JIMXBHU
(110 Kpeay UK JTU3HHT);

VYBenu4yeH NpUXoA IO JIUXBU U
Ipyrd  (UHAHCOBM  pa3xonu
(IuXBM, KOMHUCHOHHHM), KOUTO ca

CTOMHOCTTa Ha  (uHAHCOBaTa | Ha ba3za CTOMHOCTTA Ha
CIIENKa; (uHaHCOBATA ClICIIKA;

Hamanena croiiHocT Ha nedanbara; | YBeaudeHa CTOMHOCT Ha
HamameHn OpiDKHM KOPHOpaTHBEH | redanoara;

JIaHbBK; VBenuueH JIBIKAM

Bb3moxkHOCT 3a YBEIIMUYEH
M3XOJSII MApUYEH TTOTOK IO MOBOJ
JINXBEHOTO 33bJDKEHUE.

KOPHOPaTHBEH JaHbK;
Bb3moxkHOCT 3a YBEIUYEH
BXOJISII{ TApUYEH MOTOK IO MOBOJ

JINXBCHOTO B3CMAHC.

H3rounnk: CoOcTBeHa pa3paboTka

W30poeHnTe ciaydau ca NPUMEPHH M Ca HAcOKa 3a Pa3CHKICHUS, KOATO MOXKE Ja C€ IPOIBIDKH.
3aBUCHMOCTHTE, ONKMCAHM 10 OTHOLIEHHE Bb3MOxkHUTE npoMenu Ha JIJIC ce oTHacAT M 3a Ipyrure KOCBEHH
JIAHBIIM U TaKCU— aKIM3H, MUTa, MUTHUYECKH Takcu. He Moxe 1a ce TBhp/H, 4e UMa TeHICHIUs TpaHChepHUTE
LICHH J]a Ca BUHArH [0 HUCKH WJIM BUHATHU 110 BUCOKH OT PEajHUTE Ma3apHHU LICHU. BBB BCeKH KOHKPETEH CIy4ail
CHUTyalUsTa € passINyHa, IPUYNHATE 33 CBEHTYAJIHUTE OTKIOHCHUS M Pa3MepbT Ha OTKIOHCHUSTA Ca PA3IMYHH.
CTpeMexbT pu 10OPOCHBECTHUTE CTONIAHCKH CYOEKTH OU cieaBano 1a Oble TpaHCc(epHaTa IIeHa 1a TpaBUTHPa
OKOJIO Ma3apHaTa.

BB3MOXHO € TpaHCc(epHUTE LISHH J1a He ca HUTO 3aBHIICHHE HUTO 3aHMKCHHU CIPSAMO LICHUTE NIPH CICIKH
MEXIy HECBBP3aHHU JIMIa WIM Ja HAMa BB3MOXKHA CPaBHUMOCT. JlaneHO MpeAnpusITHe OT Ipynara MOXe Ia
OKa3Ba MEHHKBPCKH WM KOHCYJITAHTCKU YCIIYTH Ha JIPyro OT ChIlaTa rpyrma I10 1ieHa, KOsTO TPYAHO MOXe Ja
Obze 0Ka3aHa, HO U TPYAHO MOXe Ja ObJie OCIIOpeHa, 3all0TO PSAKO € CpaBHUMA C IeHA Ha aHAJIOTHYHA C/IENKa
MEXIy HECBBbP3aHHU JIUIA. AHAJIOTHYEH € CIIydasT C NpoJax0a Ha HeMaTepualHU aKTUBH, WIM YHUKaJHH
aKTHBU MEXIy CBBP3aHM JHLA. B TO3W ciydail IpeKH NOKa3yeMH OTKIOHEHUs BbB (DMHAHCOBUTE OTHETH IO
OTHOIIICHHE pa3Mepa Ha CUETOBOJHUTE 0OEKTH He Ou cienBaio 1a uma. Ho mpu chenku Mexy CBbp3aHH JIUIa
MOJKE J]a Ce ThPCHU M IpyT edekT. B pe3ynTaT Ha cenkata Moxe Jia ce IPOMEHH XapaKkTepa Ha OTYETHHS 00CKT, a
OTTaM- CYETOBOJHOTO ¥ JAHBYHOTO My TpeTupane. Haii yecto ToBa ce mpaBH LIEeIEHACOYEHO 3a Ja CE IOCTHIHAT
HSIKaKBH LIEJIM HA KOMITaHHATA: J1a Ce MOBHUIIH HJIHM IIOHMXH o0IlaTa oleHKa Ha pUHAHCOBOTO ChCTOSIHHE HA Oa3a
uHbOpManus OT GUHAHCOBU OTYET, JIa C€ OCUTYpU (PMHAHCOB WJIM JAPYr Pecypc Ha CBBP3aHO NPENpHsATHE, 32
NOCTUraHe Ha JAaHBYHH OOJNArd- Mo HUCHK e(eKTUBHO IBDKMM JaHbK. Hampumep eamH u cbll (UHAHCOB
MHCTPYMEHT B HSKOHM IBPKABH € TPETUPAH KaTO KamuTal, a B IPYTU KAaTO NMACHB; €AMH U ChLI OOCKT B HIKOH
JIbPKaBH MOXeE Jla € HeMaTepualieH JbITOTPACH aKTHB, a B JIPYTU- TEKYIl Pa3XxoJ; €lIWH U ChIl O0EKT B €IHa
KOMITaHHSI MOXKE JIa € ABJITOTPACH MaTephajeH aKTUB, a B JIpyra CBbp3aHa KOMIIaHHsSI- TEKYI[ pa3xoJi, MOpaju
n300p Ha pa3iiMueH Ipar Ha ChHUIECTBEHOCT WJIM IOpagd pa3liMuHU JaHbUYHH pas3nopesdr B pa3iiMyHU
opucaukimn. Karo o010 mpaBuino, 000CHOBAHOCTTA, OIEHKATa M C(PEKTHTE HA CUYCTOBOJHUTE TPaH3AKIIUU
MEX/1y CBbP3aHH JIMIIA CE TPELEHBAT CIIOpe]] KOHKPETHHUS CIydail M CBbp3aHHUTE C HEr0 0COOEHOCTH.

Haii- yecTo moJj3BaHUTE CUETOBOAHU OOEKTH KaToO MHCTPYMEHTH 3a MOJIKONaBaHEe Ha JaHbuHaTa 0a3a ca
NPEXBBPIITHATE MEXTY CBBbP3aHH JIMLA (T.€. 110 TpaHC(EepHHU LIEHH) HeMaTepPHUaATHUTE ABJITOTPAHH aKTHBU KaTo
IS0 ¥ Hai-4ecTo MpaBaTa Ha WHTEJEKTyallHa COOCTBEHOCT, (DMHAHCOBUTE YCIYI'M M Haii- Bede 3aeMUTE U
TsxHaTa cekroputm3anus (Abdallah, W., 2004; Thomas Torslov, T., Wier, L., Zucman, G., 2018). IIpu ycrnosue,
4e NPeXBBPISHETO UM MKy CBBP3aHH JIMLA € TJIaBHO C LeJl HaMaJlssBaHe Ha JBJDKUM JIaHbK, a He 000CHOBAHO
OT /Ipyra HIKOHOMHYECKA JIOTHKA, TO Ype3 MPOMsSHATa Ha COOCTBEHOCTTA CE IOCTHTa CHIIHA Jedopmanust He camo
[0 OTHOIIEHHE Ha pa3Mepa, HO W N0 OTHOIICHHE Ha ChCTaBa HA CUCTOBOAHUTE OOEKTH, BKIIOYECHU BHB
(hMHAHCOBHSI OTYET, a OTTYK Ha ISJIOCTHOTO MMYILECTBEHO M (PUHAHCOBO CHCTOSIHHE HA MPEIPHATHETO, TaKa
KaKTO € IPEJCTaBeHO Ha BBHIIHK noTpedurtenu Ha uudopmaius. Haii- U3BECTHUTE U yCIIEIIHH OT TJIe{HA TOYKa
Ha JaHBYHUSA e(PeKT MHCTPYMEHTH 3a eposupaHe Ha maHpuyHara 6a3a (BEPS: OECD, 2013, 2015), xouto Ha
MIPaKTHKA Cca W CAETKH OCHINECTBABaHMU MO TpaHcepHu menu, ca Green Jersey, Double Irish, Dutch Double
Dipping, Single malt. Bcuukn m30poeHm Mojenn ca CBBP3aHM C IIEJICHACOYEHO JaHBYHO OOOCHOBAaHO
NPEXBBbpIISIHE Ha WHTEJEKTyaJHH TIIpaBa W Jpyrd HEMaTepualHW ABJITOTpaliHM aKTHBH B CTpPaHU C
npedepeHraieH JaHbueH PEKUM CIICIMAIHO 33 TO3M BHJ aKTHBU. JJaHBUYHUAT eekT OoT TAX ce u3ydaBa OT
MHOTO MHCTHTYIMH M YaCTHU opraHuzanuu. Ho ocBeH naHb4HUS €eKT Te BOIAT U J0 OTPOMHO jedopMupaHe
Ha MMYIIECTBEHOTO M ()MHAHCOBO CHCTOSHHUE IIPEJCTABEHO B OTYETUTE, B PE3YJITaT OT CAEJIKH OIpaBIaHH
€/IMHCTBEHO OT JaHbYHA IJIeJHa Toyka. Hali- n3BecTHara nbpkaBa, KOHIEeHTpupana Hax 50% or edekra Ha
epo3upane Ha jaHbyHa 6aza e Mpmannust (Thomas Torslov, T., Wier, L., Zucman, G., 2018). CpieBpemMeHHO

29



ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA 1 KOMMIOTBPHM HAYKW®, BPO 2, 2019,
ISSN 2367-7791, BAPHA, BbNrAPUS

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2019,
ISSN 2367-7791, VARNA, BULGARIA

TOBa € Abp)KaBa, KOSTO Ce HapeXKia B IbpBaTa JECETKa HA AbPXKABUTE MO KOHIEHTPAIMS HAa MHTEJEKTyaslHa
cobcteenoct (GII, 2018). ToBa He ce ABKM Ha Ch3JAaBaHE WM MOJI3BAHC HA WHTCICKTyalHa COOCTBCHOCT B
Wpnannusi, a Ha YCHUJICHO CBETOBHO TMPEXBBPJISHE MO TpaHCHEepHH IICHH MEXKAY CBBP3aHH JMIAa Ha
MHTEJICKTyaJIHA COOCTBEHOCT M JPYTrd HEMATCPUANHU IBITOTPAHM aKTUBU B JbpiKaBaTa uYpe3 KOMIIAHUH
PETUCTPUPAHU B HEs, 3aII0TO TS MUMa Cepusl OT TaHBYHH OOJICKYCHHUS BHB BPh3Ka C TE3U aKTUBHU. UecTo TOBa ca
caMoO TPaH3UTHH C/ENKH, [IPEH J1a Ce JOCTHTHE JI0 JPYr peajeH MOTpeOuTel ¢ Wi 0e3 APYrH JONbIHUTETHH
MOCpPEeTHIMYECKH oneparmi. EQeKkTsT oT Te3n oOJieKdeHHs W NpIiIaraHUTE MOJENH Ha JaHbYHO M30ATBaHE C
eK30THYHH HMMEHAa € TOJKOBa TOJIIM, Y€ HIKOW OT CBETOBHHTE KOMIaHWU kaTo Apple, Amazon, Google,
Facebook mmamar mampum inoHsmy kbM Hyma (Guarascio, F., 2018). Or riemgHa Touka Ha (HHAHCOBOTO
CYETOBOJCTBO, TPOIECHT HAa M3KYCTBEHO IPEXBBPIISTHE MO TpaHC()EepHH LIEHH Ha akTHBH € Aedopmarnus Ha
(hMHAHCOBHTE OTYETH IIOHE HAa TPH CTPAHH B IIpOIeca: NPEANPHATHETO CH3AATe]l HA HHTEICKTyalHATa
COOCTBEHOCT WM JPYr TMPEXBBPISIEM aKTHB, MPCANPUATHETO IOCPEIHUK II0 JaHBYHH ChOOpPaKEHUS,
MPEeNNPUITHETO KOETO JAEUCTBUTENHO IOJI3BAa aKTHUBA. 3a MPWIAraHEeTO Ha TE3W CJIOKHU MEXaHU3MU 3a
HaMaJsiBaHe Ha JaHbYHATa 0a3a upe3 CAENKUM MEXAY CBbP3aHH JIMIA, OOEKTHBHO € HEOOXOAMMO HE CaMo
paznuuMe B HOpMara Ha JaHbka B pa3jiMYHU IOPUCAUKLIWK, HO M HAJIUYUE Ha pa3IUYHU JaHbYHU
npeoOpa3yBaHusl, TaHBYHU NpedepeHIn U Haln4he Ha MHOXKECTBO NBYCTPaHHH CHOpa3yMEHHs 3a M30srBaHe
Ha JBOWHOTO JaHBbyHO obnaraHe. CyOeKTMBHO € HEOOXOAMMO [a ChIIECTBYBa BHCOKa CTEleH Ha
HHPOPMHPAHOCT, KOMIIETEHTHOCT, (PMHAHCOB PECypC U Ienenoarane, 00Bbp3aHO ¢ JaHBYHA ONTHMH3ALNS Ipe3
CHEJIKH I10 TpaHC(PEPHU IICHH.

CueToBOJHUTE HOPMATHUBHH AaKTOBE PETYIHPAT OIMOBECTABAHETO HAa WH(POPMALHUATA B CUCTOBOJHHTE
OTYETH 32 HAKOW CYCTOBOIHHU OOCKTH HPHU CIEIKH MEKIY CBBP3aHH JIHIA. 3aKOHBT 33 CYSCTOBOJCTBOTO Wi. 20,
(1) .6 (AA, 2019), HCC1 ,IlpeacraBsHe Ha ¢unancoBuTe otdetn” T.4 (NAS/CM, 2015) m MCCI
»lpeacraBsHe Ha ¢uraHcoBute otdeTh™ T.29 (IAS/EU, 2018) M3UCKBAaT 1a ce MPEICTaBAT MO OTACTHO BCHUKH
CBIIECTBEHU CTATUU WIM TIpynu cTaTuu. 110COYeHOTO M3MCKBaHE NpeAarnojiara BCHYKH CYMH Ha CUETOBOJHH
00EeKTH 10 MOBOJ CACJIKA ChC CBBP3aHM JIMIIA aKO Ca CHIIECTBEHH 3a KOHKPETHOTO NpEeANpHUITHE, Aa ce ocouaT
no orzaenHo B Otyera 3a ¢puHaHCOBOTO cheTosiHMe (CueroBoneH Oananc), Otyera 3a nevyanOuTe U 3aryouTe u
Jpyr BceobxBaTeH Aoxo. (OTYeT 3a MPUXOAH U pa3xoau), B OTueTa 3a MPOMEHUTE B COOCTBEHUS KallUTAIU U B
Ortyera 3a MpoMsIHA HA MapUYHHUTE MoToLM. [IpereHKara 3a ChIIECTBEHOCT € CYyOCKTUBHA OT €/IHa CTpaHa, a OT
JIpyra cTpaHa He MOJKe Jla ce TBBPAU, Y€ BCUYKU ChCTABUTEIM Ha OTUETH Ca CIIA3MIIM TOBA U3UCKBaHE.

Hpyra rpyma muckBammss Ha MCC1 ,IlpencraBsae Ha ¢unancoBure otdetn” (IAS/EU, 2018)
npexmnonarar ome B Otdera 3a QUHAHCOBOTO CheTossHME, OTUeTa 3a mevandara u 3aryoara U Jpyr BceoOXBaTeH
nmoxof, OTder 3a MPOMEHHUTE B COOCTBEHHUS KaITUTAN Jia Ce TPEACTaBH Makap U 0000IIeHO HATHYHETO U pa3Mepa
Ha KOHTPOJIMPAIIOTO W HEKOHTPOJIMPANIO YYaCTHE B KalWTalla, edandara ¥ APYrus BceoOXBaTeH HOX0H (aKo
nMa TakbB). [locouBaHETO HA TE3W CyMH, MpEIIoiiara HAIWYHe Ha CBBP3aHH JUIA, a OTTaM I0- MOAPOOHO
OTIOBECTSIBAHE Ha CBBP3AHUTE JIMIA U CACTKUTE MEXAY TX mo m3uckBanusta Ha MCC24 , OnoBecTsiBaHe Ha
cebp3anute auna“ (IAS/EU, 2018). Ako MaIIMHCTBEHOTO M KOHTPOJIMPAIIO y4acTHE Ca NMOCOYEHH B TOPHUTE
OTYeTH, a He ca omnoBecTeHH B lIpunoskeHHsATa KbM OTYETa 32 CBBP3AaHU JHMIA M CACIKH MEXIYy TSIX, TOBA €
TPEBOXKEH 3HAK, Ue € Bb3MOXKHA MaHUIyJaIKs Ype3 TpaHcHEepHH LeHH.

MCC7 “Orueru 3a napuyaute norouu” T.16 B) u 1) (IAS/EU, 2018) uma cepro3HM H3MCKBaHHMS 32
OTJENHO OTpa3sgBaHe HA HAKOM MApUYHM TOTOIM MEXIY CBBP3aHM JIMIA, CIEIHATHO CBBP3aHU C
WHBECTUIIMOHHATA ICHHOCT, MO IMOBOJ MpHA0OWBaHE HAa (DMHAHCOBH HHCTPYMEHTH B CMECEHH M CHBMECTHH
TPEIIPHUSITHS.

[Mapuyan moTomw, KOUTO ca OT (PUHAHCOBA IECHHOCT 1O cMHCHIIa Ha OTYeTa 3a MapUIHUTE MTOTOIIM MHOTO
YEeCTO MOTAT J1a ca IO CICIKH MeXITy CBbp3aHu Jmia. [Ipsko n3uckBaHe Ha pasrpaHmdeHo npeactaBsae B MCC7
“OTyeTn 3a mapuYHATE MOTOHX T.39. W ClleABAalIM CHIIECTBYBA TJABHO IO OTHOIICHHE IMPHUIOOMBAHETO M
3aryoara Ha koHTpon Ha mpenmnpusrtue (IAS/EU, 2018). PermamenTrpa ce TOYHO KakBO Jla c€ MPEACTAaBU U
omoBectn B OTyera 3a MapUYHUTE MOTONIM O MOBOJ MPHUAOOMBAHETO WM 3arybaTa Ha KOHTPOJN HaJ JIPYyro
npeanpusTre. Te3n U3UCKBaHMSA ca CBBbp3aHa C TpaHC(HEPHUTE IICHN HETPSAKO, TOKOJIKOTO OTPa3sBaT HapUIHUTE
MOTONX 1O TIOBOJ BBH3HMKBAHETO WJIM OTHAJAaHETO HA CBBP3aHO JIMIE, 0a3upaHO Ha KPHUTEpUS ,,KOHTPOI™.
Brmpexn ToBa, mHpOpMAIITa € HacOYBAIla 32 BH3HUKBAHE M OTHAJaHEe Ha CBBP3aHM JINIA MIIH CACTKU MEXIY
TAX.

HCC1 ,Ilpencrasue Ha ¢unancoBu otuetn (NAS/CM, 2015) otmBa ome mo mamed crapsmo MCCI
SlpeacraBsue Ha (uHancoBu otdetu” (IAS/EU, 2018) B M3uCKBaHUATA CH 3a MPEICTaBsiHE HAa HMHOOpPMAIH
OTHOCHO CJICNIKA ChC CBBp3aHU Jmna 1o Tpanchepru nenu B cueropomgnus order. HCCI IlpencraBsae Ha
¢unancoBu otyetu T.13 (NAS/CM, 2015) npencrass CTpyKTypaTa Ha CHETOBOJHHMS OanaHC 3a MPEANpUsITHATA,
npwiaramy HCC kato cBosl c4eToBOJHA paMKa. M3HCKBa ce M0 OTJEIHO B CUCTOBOJHUS OaNaHC Jja Cce IMOCOYH
HHPOPMALHS 32 pa3IMIHH CUCTOBOJIHU O0CKTH, CBEP3aHH ChC CHACIKU MEXy CBbP3aHH JIUIA, B TOBA YUCIIO:

-IIpemocTaBeHH U B3ETH 3a€MH OT NPEANIPUATHS B €JHA TPYTIa, ACOIMUPAHN H CMECEHU NPEAPUATHS;

-AKIIUY ¥ IA7I0BE OT MPEATNPUATHATA B €IHA TPYTIA, ACOMMUPAHN U CMECEHH MPEATPUITHUS;
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-B3emaHnus U 3a1bDKSHUS OT NPEANPUSATHATA B €{HA TPYIa, aCOLMUPAHU U CMECEHH MPEITPHSITHSL;

HCCl1T.17 (NAS/CM, 2015) m3uckBa npexactaBsHe Ha MH(OPMALUS BB BPB3Ka ChC CHIEIKUTE MEXIY
cBbp3anu Jinna B OT4era 3a MPUXOIU U Pa3XxoH, U3rPaaeH 10 MKOHOMHYECKO ChIIbp)KaHHE Ha Pa3XOAUTe, Ja ce
MOCOYN:

-Pa3xoam u mpuxoau oT mpennpusTHS B Ipynara, IpU TOBAa aKUEHTHT € HAa (PUHAHCOBUTE Pa3Xoau M
MPUXO/H U TJIABHO Pa3XOJUTe U IPUXOUTE OT JINXBH;

-[Ipuxonu OT WpeAnpuATHS B Tpynara, IPUXOAM OT YYacTHE B aCOIMHMPAHW M CMECEHH H JBIICPHH
TPEAIPUATHS

B Ortuera 3a mpuxoau ¥ pa3xonu, U3rpajicH Mo (yHKIHOHATHO IMpeJHAa3HaYeHHE, CHINO CIIEABA Ja ce
ocoYaT MPUXOJUTE U PAa3XOIHTE OT ACOIMHUPAHN, CMECEHH W ABIICPHH MPEANPHUATHS U TO TIIABHO (HMHAHCOBUTE
npuxoau (NAS/CM, 2015).

Mma BB3MOKHOCT 3a NpeACTaBsHE HA MTApUYHUTE NOTOIM MEKAY CBBP3aHH JIMIA OTJEIHO OT JPYrUTe, HO
TOBa He ¢ kateropuuno mu3uckano B HCC7 ,,Otuetu 3a mapuunute nororm™ (NAS/CM, 2015).

[IpencraBeHuTe M3MCKBaHWS HE ca HACOYECHH IPSIKO KbM TpaHC(EpHH LEHM WIM OIOBECTSBAaHE Ha
cBbp3aHuTe auia. Ho Te u3passBar BayKHU €JIEMEHTH OT ChbBKYIIHOCTTA OT Pa3JIMYHM OM3HEC MPOLECH, KOUTO ca
MPOTUYAIIM MEXJy CBBbP3aHHU JIMIA M0 CHJIaTa Ha KOHTPOJI, 3HAYMTENIHO BIMSHHUE M ydacTue B rpynu. Benuku
TE3H CHIEJIKU allpHoOPH ca 10 TpaHC(HEepHH LIEHH, 3alI0TO ca MEXIYy CBbP3aHHU JIMLA, HE3aBUCUMO Jajlk ca UMAaJlH
OTIOBECTEHA IICHA, pa3Mepa M KOHKPETHOTO i mposBieHne. KpM TiaX TpsaOBa 1a MMa MOBHIICHO BHUMAaHUE KaKTO
Ha HHUBO OCBIIECTBSIBAHE, TaKka W HAa HHUBO IPEACTaBSIHE W OMOBECTsABaHE. Bede mMa ciydam oT Objirapckarta
MPaKTHKA IOJyYWIA IINPOKa MyOJMYHOCT Ha Tpojak0a Ha TONEMH MaKeTH KaNHWTAIOBH LEHHH KHIDKA IO
TpaHC(EpHHU IIEHU MO Ma3apHUTE NP COSIKH Mexay cBbp3anu ymma. (Nikolova, D., 2019). Tpetupanero Ha
MOJOOHH CHIENKH € HeeTHO3HAaYyHO- (pakT, MOKa3aH OT CHACOHO IeN0 MPONBIDKIIIO Hall CeIeM TOIWHH U C
BEPOSTHO MPOIBIDKEHUE.

WzuckBanusita Ha MCC u HCC mo oTHomIcHHE mpencTaBsHe Ha wHGOpMAIMs 3a CBbP3aHU JIMIA U
C/ICNIKUTE MEXAY TAX BbB (DMHAHCOBUTE OTYETH HE € WAEHTHYHA. [Ipsko crioMeHaBaHe Ha CBBP3aHU JIHMLA WM
TpaHc)epHU LIEHU B OTYETUTE HE ChIIeCTBYBa. HO ChlIecTByBaT HOpMH 3a NpeAcTaBsiHe HAa WH(opMmanus Ha
OpeANpUsITHS C pa3iMyHa CTENEeH Ha CBBbP3aHOCT 4Ype3 MeXaHW3Ma Ha ydacTHe B COOCTBEHHMS KallUTall
KOHTpONBT € enUH OT BOACIINTE KPUTEPUH 38 HAIWYKE HAa CBBP3aHOCT MEXIY HpeaAnpusTusaTa. Toi Hali- 4ecTo
Ce OCHOBaBa Ha ydyacTHe B KalHMTala, a ce IposBsBa 4ype3 MPaBOTO Ja Ce B3eMaT pelleHus. B Tasu Bpb3ka
JIOTHYecKaTa JINHUS €:

- Yyacrtue B KamuTana (B OIpeaesieH pa3mep)

- KonTpon (He BUHArH, HO 4eCTO Upe3 yIacTHE B KalluTala)

- CBbp3aHo nuLe

- Crenku MeXIy CBbp3aHU JTUIA

- TpaHchepHU LEeHU- LIEHUTE Ha CACNKUTE MEXKAY CBbP3aHH JIMIa

KOHTpONBT M0 CMUCHIIA HA CYETOBOJTHUTE HOPMH HE € €AMHCTBEHHAT KPUTEPHUH 3a HaIM4Ke Ha CBBbP3aHU
muna. Toil e OTHOCHTENTHO TO- JIECHO YCTaHOBMM IIPU3HAK 3a CBBP3aHOCT OT OCTAaHANWUTE. 3a BBHIIHUA
noTpeduTen Ha MHpOpMAIMs JMIICBA MEXaHH3bM, 32 IPOBEPKa Jaii BbB (PMHAHCOBUS OTYET Ca IOCOYEHH
BCHYKH OOEKTH BBB BPb3Ka ChC CIEIKH MEXAY CBbP3aHHM JIMIA, a Ol 10- MaJKO JaJId Te ca OMIM OLEHEHH U
MpeJCTaBEeH! 110 HAYMH, Hepa3JIMNdaBalll ce OT CICIKH MEXIy HECBbP3aHH JINIIA.

5. OnoBecTsiBaHe HA CAeJIKHTE MEKIY CBbP3aHM JIMLA N0 TPaHCepHH LeHH

Pa3bupanero 3a CBBp3aHM WA TIO CUETOBOJHHM HOPMH € HambBJIHO uAeHTHYHO 1o MCC24
,,OmoBecTsiBane Ha cBbp3anu yuna“ 1.9 (IAS/EU, 2018) u HCC24 ,,OnoBecTsiBaHe Ha CBBP3aHU JIAIA* T.2 Cle]
nocieqaure npomenn Ha HCC (NAS/CM, 2015). ToBa pa3bupane He chBIana C JaHbYHATA ACHUHUIMA 32
cepp3anu juna JIOIIK, § 1., 1.3 (TIPC, 2019). U3nuckBanmsTa 32 ouepTraBaHe Kpbra Ha CBBP3aHM JIHMIA IO
MCC24 ,,OnoBectsBane Ha cBbp3anu jumna™ (IAS/EU, 2018) u HCC24 , OnoBectsiBaHe Ha CBBbpP3aHU JHIA™
(NAS/CM, 2015) ceBmagar, HO U3UCKBaHMATA 3a onoBecTsBaHe M0 MCC24 ,,OnoBecTsBaHe HA CBBbP3aHM KA
1.14-24 (IAS/EU, 2018) 1 HCC24 ,,OnoBectsiBane Ha cBbp3anu guna“ T. 4 (NAS/CM, 2015) ce pasnuuasar
HOMEXY CH.

[To mmpokoTo omnpezeneHue, MOA3BaHO OT CYETOBOJCTBOTO, TPAaHC(HEPHH Ca BCHYKH IIEHH P CHEIKH
MEXIy CBBbp3aHW Jmmna. Haii- BakHata wHpOpMamms, OMOBECTEHa B OTYETHTE B TO3M AacmeKkT Oum Omia
nHpOpPMALUS 3a CBBP3aHMUTE JIMIA, CACIKUTE MEXIY TSIX M YCIOBHATAa Ha Te3u chaenku. MHpopmarmsara ot
myOnuyHnTe (PUHAHCOBM OTYETH, KOSITO TOMJIEKH HA pPerjaMeHTalus oT (PMHAHCOBO CUETOBOJHHUTE HOPMH €
mmpoko omoBecTeHa. Cmopen (DUHAHCOBO CUETOBOAHUTE pa3OWMpaHUs ,,CBBP3aHO JHIE” € JHIE WIH
MPEeanpusITHE, KOETO € CBHP3aHO C MPEANPHUIATHETO, KOETO M3TrOTBsl HeroBute purancoBu otdetu. (MCC 24,
1.9, IAS/EU, 2018). Pernmamenranmsara Ha CBBP3aHU JIMIAa € JIOCTa YCJIOKHEHa W mIpocTpaHHa. KoHKpeTHaTa
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periaMeHTanus Ha cBbp3aHu nuia, uaeatnuna 3a HCC 24, 1.2 ,,OnoBectsBane Ha cBbp3anu auia™ (NAS/CM,
2015) u MCC24 1.9 ,,OnoBectsBane Ha cBbp3anu nuia” (IAS/EU, 2018) moxe na ce mpeicTaBi CHHTE3UPAHO.

Taoauuna 4
HopmartusHa pernamentanus no HCC 24 ,,OnosectsBaHe Ha cBbp3anu muua“ u MCC 24

,OIOBeCTsIBaHE Ha CBBbP3aHH JIMIA" Ha pa30UpPaHETO 3a CBbpP3aHU minal8
PernameHTanust Ha CBbP3aHO JIMLE

A)

A)i

JInne ynpakHsABaIo KOHTPOI BEPXY OTYUTAIIOTO CE MPEANPUITHE

Jlena Ha MIe, yIpaXHABAIIO KOHTPOJ BbPXY OTYHUTALIOTO CE MPEANPHATHE

Conpyr/a mnm mapTHROP Ha CEMEHHHM Hadajga Ha JIMIE, YHNPaKHSABAIIO KOHTPOJ BBPXY OTYHUTANIOTO CE
IpeanpusiTHe

Jlena Ha chrpyr/a WM NapTHHOP Ha CEMEIHM Hayaja Ha JIMLE, YIPaXHSIBAIIO KOHTPOJ BPXY OTYHUTALIOTO
ce MpelnpusTie

JInia, kouTo ca Ha U3APHKKA Ha JIMIE, YIPAKHABAIIIO KOHTPOJ BBPXY OTYHUTAIOTO C€ MPEATIPUITHE

Jluna, KouTo ca Ha M3IPHKKA Ha CHIPYI/a WIM NMapTHHOP Ha CEMEWHM Hayaja Ha JIMLE, YIpakKHSABAILO
KOHTPOJI BEPXY OTYHUTAIIOTO Ce NMPEINIpUsTHE

A)ii

JInne ynpakHsBamo chbBMECTEH KOHTPOJI BBPXY OTUHTAIIOTO CE€ NPEeANpUsITHE

Jlena Ha JMIe, yIpakKHABAIIO CbBMECTEH KOHTPOJI BPXY OTUHUTAIIOTO CE NPEANpHUITHE

Coblpyr/a wim napTHROp Ha CEMEHHM Hayaja Ha JIMIe, YINPaKHSABAIO ChbBMECTEH KOHTPOJI BBPXY
OTYHUTANIOTO CE MPENpUsITHE

Jleua Ha chIpyr/a WM NapTHHOP Ha CEMEWHM Havaja Ha JIMIE, YIPaKHSBAIIO ChbBMECTEH KOHTPOJ BBPXY
OTYHUTANIOTO CE MPENpUsITHE

JInma, xouTo ca Ha W3APBKKA Ha JIMIE, YNPaXHSIBAIIO CHBMECTEH KOHTPOJ BBPXY OTYHTAIIOTO C€
MIpeaNpuUsTHE

Jluna, kouTo ca Ha M3JPHKKA Ha CHIPYI/a WIM MAapTHHOP HAa CEMEWHM Hayaja Ha JIMIE, YIpakKHABAILO
CHBMECTEH KOHTPOJI BBPXY OTUUTALIOTO CE MPEANPUSTHE

JIune ynpakHsABaIo 3HAYUTENHO BIUSHHE BbPXY OTUYUTALIOTO C€ MPEANPUSATHE

Jlena Ha M1, yIpaKHABAIIO 3HAYUTENHO BIMSIHUE BBPXY OTUHTAILOTO CE NPEANPHUITUE

Coplpyr/a winu NapTHeOp Ha CeMEHHM Havajga Ha JIMIE, YNPAXHABAINO 3HAYNUTEIHO BIHSHUE BBPXY
OTUYUTAIIOTO CE NPEANPUITHE

Jena Ha chIpyr/a WM NapTHROP Ha CEMEHHM Hadalla Ha JIMIE, YIPaKHSBAIIO 3HAUYUTEIHO BIUSHHAE BBPXY
OTUYUTANIOTO CE NPEANPUITHE

JInma, xouTO ca Ha M3APBKKA HA JIMIE, YNPAKHSABAIIO 3HAYMTEIHO BIMSHHE BBPXY OTYHTAILOTO CE
IpeaIpUsiTHE

Jluna, KouTo ca Ha M3APHKKA Ha CHIPYI/a WIM MApTHHOP Ha CEMEHHM Hadaja Ha JMIE, YIpaKHABAIIO
3HAYUTENHO BIUSHHUE BbPXY OTUHTAILOTO CE MPEANPHUATHE

A)iii

UsieH Ha KJIIOYOB PBKOBOJIEH EPCOHA HA OTYHUTAIIOTO CE MPEANPUITHE

Jlena Ha MIe, YWIeH Ha KI4Y0B PbKOBOAEH MEPCOHAN HA OTYUTAIIOTO CE NPEAIpUsITHE

Coplpyr/a wnM HapTHROP Ha CEMEWHM Hayala Ha JIMIE, WICH Ha KIIOYOB PBKOBOJEH IIEpCOHAN Ha
OTYHUTAMIOTO CE MPEANpHUsITHE

Jlena Ha chIpyT/a WM MapTHHOP HA CEMEHHM Hadaja Ha JIMIE, WIEH Ha KI0YOB PHKOBOJCH MEPCOHAT Ha
OTYHUTANIOTO CE MPEANPHUITHE

Jlnma, KOoMTO ca Ha M3APBHKKA HA JIMIE, YICH Ha KIIOYOB PBKOBOJCH IIEPCOHAN HA OTYUTAIIOTO CE
MIPEeIIpUSITHE

JInma, xouTo ca Ha W3APHKKA HA CHIPYI/a WM MAPTHHOP HA CEMEWHHW Hayajla Ha JIMIEe, YICH Ha KIFOYOB
PBKOBOJIEH IEPCOHAN HA OTYUTAIIOTO CE MPEINPUSITHE

UsnieH Ha KJIIOYOB PHKOBOJICH NEPCOHAT HA MPEANPHUATHETO MaiKa Ha OTYUTANIOTO CE MPEANPUITHE

Jema Ha nuIe, YieH Ha KIIOYOB PHKOBOJEH TEPCOHAT Ha MPEAUPUATHETO Maifka Ha OTYMTALIOTO Ce
MIPEeaIpUsTHE

Ceropyr/a wim TapTHROP Ha CEeMEHHM Hadama Ha JUIe, WIeH Ha KII0YOB PBKOBOAEH IEpCOHAN Ha
IpeNpUSTHETO Maiika Ha OTYHUTAILOTO CE IPEANPHUITUE

18 IMpenxoneH BapuaHT € npeacrasen B Atanassova, A., Hristov, I., 2017.
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Jena Ha chIpyr/a WK MapTHHOP HA CEMEHHM Hadaia Ha JIWIe, WICH Ha KIIY0B PHKOBOICH MEPCOHAN Ha
npeanpuATUCTO Maiika Ha OTYUTAIOTO CC MPCAIPUATUC
.HI/IHa, KOUTO Ca Ha U3JAPHIKKA Ha JIMIC, YICH Ha KIIFOYO0B PHKOBOJCH IMCPCOHAT HA NPEATIPUATUCTO Malka Ha
OTYHUTAIIOTO CC NPCANIPUATUC
.HI/IHa, KOUTO Ca Ha U3JAPBIKKA Ha CLprl‘/a WK MapTHBOP Ha CceMEWHH Hayajla Ha JIMIC, YJICH Ha KJIIOYOB
PBHKOBOJCH NEPCOHATI HAa NPECATTPUATUCTO MalKa Ha OTYUTAIIOTO CC MPCANIPUATHUEC
b)
HpeL[HpI/ISITI/IeTO U OTYUTALIOTO CC MPCANPUATUC Ca YICHOBC HAa €1HA U ChIlla I'pylia- BCUYKU YICHOBC Ha
rpynara (IpenpusITHEeTO MaiiKa U IBIIEPHUTE) ca CBbP3aHU eIUH C APYT
ACOHI/II/IpaHO NpeanpuATUC Ha OTYATAIIOTO C€ MNPCANpPUATHC WIM OTYUTAIIOTO CC€ MHOPCAINpUATHE €
aCOIMHUPAHO MPEAIPUITHE HA IPYro
ACOHI/II/IpaHO NMpSANPpUATUC HA TIPCANPUATHUC OT I'pyIia, HAa KOCTO OTYUTAIIOTO C€ NPEANPUATHEC € YJICH
CBBMECTHO NpeANpUATUC HA OTYUTAIIOTO C€ NPCAIIPUATHUC
CBBMECTHO NpCANPUATUC HA TIPCANPHUATHUC OT I'pyIida, Ha KOCTO OTYUTAIIOTO C€ NPEANPUATHUC € YJICH
4! JABETC NPCATTPUATUL (OTKII/ITaHLOTO cCc U ,Z[pyl"O) Cca CbBMCCTHHU IMPCANPUATUA HA €AHO U CHIIO TPETO JIUIEC
(mpenmpusTue)
OT‘II/ITaH.[OTO CC MpeaAnpuiaAThUe € CbBMCCTHO HA TPCTO MNPCAINPUATHC U APYTO NPEANPUATHE € aCOLHUHUPAHO
NPENIPHUATHE HA TPETOTO NPEAIPUITHE
Hpe,I[HpI/ISITI/IeTO NpeAcCTaBJidBa IUIAH 3a JOXOAW CJIEA HAITyCKAHC Ha pa60Ta B II0JI3a HAa HACTUTEC JIMIIa Ha
OTYHUTAIIOTO CC JIM HA NPCANPUATHC CBbP3dHO C OTYUTAIIOTO CC.
qDI/IHaHCI/IpaH.[I/ITe paﬁOTO,Z[aTeJ‘II/I Ha NpeANpUATUCTO, KOCTO NPCACTABIIsIBA IJIaH 3a JOXOAW CJICHA HAITyCKaHC
Ha pa60Ta B I[IOJI3a HAa HACTHUTC JIMLa HAa OTHHUTAIIOTO CC NPCANPUATUC WIHN HAa ONPCANPUATHC CBBP3aHO C
OTYHUTAIIOTO CE.
[IpennpusTHeTo € KOHTPOIUPAHO OT JHIle o OykBa A)
[IpennpusTreTo € CbBMECTHO KOHTPOJIUPAHO OT JIHIE T0 OykBa A)
Jlune mo A)i ynpakHsBa 3HAYUTEIHO BIMSHUE BbPXY NPEAIPUATHETO
Jlune mo A)i e 4iieH Ha KJIF0YOB PBKOBOJICH NEPCOHANT Ha MPEANPUITHETO
Jlune mo A)i e wieH Ha KJIF0YOB PBKOBOJICH MEPCOHAT HA MPEANPUATHETO- Maiika
Hpe,I[HpI/ISITI/IeTO WK YJICH HA rpynarta, Ha KOATO TO € YJICH, IPCAOCTABA Ha OTYHUTAIIOTO CC MPCANIPUATUC
WK Ha IpeANpUATHETO Maiika Ha OTYHUTAIIOTO CC NPCANPUATHE YCIYTHU, CBbP3aHU C KIIOUOBHSA PHKOBOJACH
TIepCOHAI.

H3rounuk: CobcTBeHa pa3zpaboTka

[IpencTaBeHOTO € ONMHUT Ja ce BBBEIE B IMO— JOCTHIICH BHJ U3KIIOYUTEIHO YCIOKHEHATA perilaMeHTAIHS
Ha pa30mpaHeTo 3a cBbp3aHH Juna. CBBP3aHOCT MEXIy JIMIAaTa ce MpOCleAsBa MO YETHPH OCHOBHHU
HaNpaBIeHUs: KOHTPOJ, KIOYOB PHKOBOJCH MEPCOHAN, JIMYHU WIM CEMEHHU OTHOILICHMS, HEKOHTPOJIMPALIH
yuactus. YacT oT mpoOieMuTe C TIpPHIAraHeTO Ha W3MCKBAHHUATA 110 OTHOLICHWE Ha TpaHC(epHHUTE IEHH
3aroyYBaT UMEHHO OT HESICHATa U MPEKOMEPHO CIIOXKHATA PerlaMeHTallus Ha Kpbra oT 3acerHaTtu juma. [Ipumep
3a TOBA € JINICcAaTa Ha JOCTaThUHO TOYHA PerflaMeHTaIMs Ha obcera Ha 9acT OT CBBP3aHUTE JIMIIA KaTo ,,KIF0UOB
PBKOBOJIEH IepPCOHAN** WJIH ,,TAPTHROP Ha CeMEHHM Havaja“. JJombIHNUTENeH BBIIPOC, HO CBBP3aH C TOPHUSA € KaK
ce JIOKa3Ba HAJMYMETO Ha TMApTHbOP HAa CEMEHHHM Haudana 3a LEIWTe Ha NMPIIOKEHHETO Ha CTaHjaapra 3a
OTIOBECTsABaHE Ha CBBpP3aHU Juna. Makap, 4e NeQUHUIMATA 3a CBBbpP3aHU JUIA ¢ o0Ila 3a HAIMOHAIHUTE U
MeIyHApOIHH CTAaHJAPTH, BU3UPAHUTE I10- TOPE JIBE HAMIPABIICHHS HA CBBP3aHOCT HE Ca M3PUIHO MTOCOYEHH KaTo
moJyTexanty Ha onoBectsiBade mo HCC24 ,,OnoBectsBane Ha cBbp3anu quma’ (NAS/CM, 2015).

WzsicHsBaHeTO Ha oOcera Ha CBBpP3aHHUTE JIMIA, & OTTaM KOCBCHO M Ha IOTCHIHMATHUTE CHEIKH IO
TpaHC(EpHU IIeHH (T.€. MEXKAY CBBbP3aHH JIUIA), € CaMO IbPBATa CTHITIKA MO OTHOIICHHE HA OMIOBECTSBAHETO BHB
¢uHancoBuTEe OT4eTH. ClenBa periaMeHTAlMATa [0 OTHOIICHHE Ha CaMOTO OIOBECTSBaHE. 3a pas3liuKa OT
ne(MHUPAHETO Ha CBBP3AHMUTE JIMIA, KoeTo chBmaga mo MCC24 ,,OnoBectsaBane Ha cBbp3anu Jmna™ (IAS/EU,
2018) m HCC24 ,,OmoBectsiBane Ha cBbp3anu jguma™ (NAS/CM, 2015), u3uckBaHuATa 3a OIOBECTSBAaHE CE
pa3nr9aBar 1o JABaTa cTaHaapTa. buxme Morim aa cpaBHUM Te3W M3UCKBAHUA B TAOJIWYCH BU.
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Taoauna 5.

M3uckBaHus 3a OMOBECTSABAHE Ha CICIKHUTE MECXKIY CBbp3aHu JIulia 110 HCC 24 ,,OHOBGCTHBaHe Ha

cBbp3anu Juna®“ 1 MCC24 “OnoBecTsBaHe Ha CBbp3aHU JUIA‘

Pernamenranus HCC24 | MCC24
1.0Onogecmsgane He3a8UCUMO OATU e UMATO COENKU MeNCOY CEbP3ANU IUYA U He
Hmemo na npeonpusmuemo- maiixa, - na
WIN UMEMO HA KPAHOMO KOHMPOIUPAWOo auye, ako € pasiimiHo OT NPEINPUITUETO
Maiika ¥ IpeAcTaBst KOHCOJIMIUPaH (PMHAHCOB OTYET 3a MyOJMYHO MOJI3BaHE;
U UMemo HA C1ed8aujomo no cmenen Ha KOHMpO. npeonpusmiue- Maikda, KOeTo
npeacTaBs GUHAHCOBH OTYETH.
Bzaumoomnowenuama mexcoy npeonpusmuemo mavxka u Obujepuu npeonpusmus, | na na
He3a8UCUMO Oau MexcOy MAX UMA COenKU Ul He
Jloxoou Ha k10408 pvKo8oOdeH nepconan 0ouo u no eudoge NOXOAH (KPATKOCPOUHHU | - a
JIOXOJY Ha HACTH JIUIA; JOXOIH CIICN IPEKpaTsBaHEe Ha TPYAOBO NMPABOOTHOILICHUE;
JPYTH ABJITOCPOYHH JIOXOMH; JOXOAH IPH HallyCKaHe; IUIallaHus Ha 0a3a akIin)
2.0noBecTsIBaHE CaMO aK0 € UMAJIO CAEIKH MEXy CBbP3aHH JINNA
EnemenTHTe Ha cpenkara: Ja Ja
-BHIBT HA CHEIKaTa Ja Ja
-00eMbT Ha cHenKaTa Ja Ja
-CyMHUTE€ WJIN TIPOIECHTHTE Ha HEypeICHWTEe pazdeTn (B3eMaHWd W/WIM | Ja na
3abIDKCHUS) TI0 CETKaTa
-[IEHOBaTa IIOJIMTHKA - OTKIOHEHUS OT XapaKTepHaTa CIIpaBeIMBa CTOHHOCT 3a | Aa -
JlaJIeHaTa ClIelIKa
-pasMep Ha 3aABIDKEHHATA, CPOKOBE W YCIOBHS, BKIIOYMTENHO Jald ca | - na
00e31e4YeHH, KaKTo U €CTECTBOTO Ha 00E3IIETEHHETO, KOETO e Objae NaJeHO NpHU
YPEKIAHETO
-n1oipoOHOCTY 3a JIaJICHN WM TI0JIyYSHHU rapaHiiiu - Jia
-IIPOBHM3HH 32 CbMHHUTEIIHU B3€MaHHUsl, CBbP3aHH ChC CyMaTa Ha HEype/IeHHUTe caia - Jia
-pasxoauTe, MPU3HATH PE3 MEpHOja MO OTHOIICHHE Ha JIOUIM WM ChbMHHUTEIHH | - na
B3E€MaHUsl, TbJDKMMU OT CBBP3aHH JIUIA
['opHHTE OMOBECTSIBAHUS CE MTPABAT MO OT/EIHO 32! - na
-IpENIPUATHE MaliKa
-TIPEINpPHUATHE CbC ChbBMECTEH KOHTPOJ BbPXY OTUHTALIOTO CE IPEIPHSTHE
-TIPEINPHUATHE ChC 3HAYUTEITHO BIMSIHAE BBPXY OTUMTAILOTO CE MPEATIPUSITHE
-IIBIIEPHU TIPEIIPHUSITUS
-aCOLMHMPAHU MPEINPHATHS
-CbBMECTHH TPEIPHUITHSL
-KJIFOYOB PBKOBOJIEH NEPCOHAII Ha TIPEIIPHITHETO
-KJIFOYOB PBKOBOJICH IIEPCOHAJI Ha MPEIIpHUATHE-MaiKa
-JI[PyTH CBBbP3aHH JIUIIA
B koHconuoupaHuTe (HUHAHCOBM OTYETH C€ OIOBECTSABAT CJIEIKUTE ChC | Ja -
CBBP3aHUTE JIMIA W3BbH HKOHOMHUYECKATA IpyTIa.
He ce mombJBar 1JaHHU 3a CJIEIHUTE CBBP3aHH JIMIA - Jia
-paboronaren u pabOTHHK; - na
-JIM1IATa, €JHOTO OT KOUTO € HAIPaBWJIO JIAPEHUE Ha JAPYTOTO. - Jia
Ha onoBecTsiBaHe MoJyIeXKaT U CACIKUTE MEXY IPEIIPHIATHETO U: na -
- YJICHOBETE Ha OpraHHUTE Ha YIPaBJICHUE;
- Q/IMUHHUCTPATUBHHUS TIEPCOHAL
OrpaHuyeHO OMNOBECTSABaHE Ha CHEIKUH U TPEeNNpUsITHS CBBP3aHU C JAbpXKaBaTa: | - na
HaUMEHOBaHME Ha Jbp)KaBaTa, o0lla CyMa Ha CJEJIKHUTE ChC CBBp3aHU JHMIA B
YHUCIIOTO Ha KOWUTO € W JAbpXKaBaTa WIM KOHTPOJIMPAHU OT Hesl, CHhBMECTHO
KOHTPOJIMPAaHW WIM CBhC 3HAYUTEIHO YYacTHE TPEANpPHATHS, W HHAWBUIYaTHO
OIIOBECTSIBAHE Ha 3HAYMMU ceJKH. [IpereHkara 3a 3HaUNMOCT € Ha IPEIIPHUITHETO
Ha 0a3a pasnuunu pakropu (MCC24, 1.27)

M3rounnk: CobcTBeHa pa3paboTka

34



ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA 1 KOMMIOTBPHM HAYKW®, BPO 2, 2019,
ISSN 2367-7791, BAPHA, BbNrAPUS

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2019,
ISSN 2367-7791, VARNA, BULGARIA

6. 3akiaodeHue

Odopms ce mocrta KOMIUTUIMPaHa KapTHHA O OTHOIICHHE Ha (PMHAHCOBO- CUETOBOIHUTE AcIEKTH Ha
TpaHC(HEPHUTE [ICHH:

-ITo oTHOMIEHNE MeTOANTE 3a TpaHC(PEepHO IMeHOoOOpa3yBaHe- T.€. 3a ONPEACTIHETO Ha IEHH IPHU CIACIKH
Mexnay cebp3ann Jmna: MCC/MCOO Hima KOHKpeTHa perinaMeHTanus. Moxe ma ce momsBa MCDO13
,»OmeHsBaHe no crpasemmmBa ctoiHOCT (IAS/EU, 2018), HO TOBa mIe W3MCKBA JOIBIHUTEIHAa OOOCHOBKA.
AnTepHaTUBHO MOE Ja ce MPUJI0XKU JoKa3yeMa Ma3apHa IeHa, JOKOJIKOTO HsIMa HOPMAaTUBEH aKT, KOMTO 1a He
InpreMa HeHHOTO NPUIIOKEHUE NMpHU CAENKH Mexay cBbp3aHd auna. HCC uMa KOHKpeTHa perjiaMeHTallus
BkimoueHa B HCC24 ,,OnoBectsiBane Ha cBbp3anu jguna™ (NAS/CM, 2015) mo oTHOIICHUE OICHKUTE Ha CACIKU
MEXAy CBbp3aHM Juua. [locoueHuTe TpW MeToja He ca B HepapXWiHa 3aBUCHMOCT, OOYCJIOBEHHM ca OT
KOHKPETHH yCJIOBHSA MO CAEIKATa U ca a3apHO OPUEHTUPAHU. Te ca ChIIOCTaBUMHU C HIKOU JAHBYHUTE HOPMHU 3a
nerooOpaszyBane no Hapen6a9 (MF, 2006). HCC24 ,,OnoBectsiBane Ha cBbp3anu Jmma“ (NAS/CM, 2015)
OKa3Ba PECTPUKTHUBHO BIUSAHHE TIpH m300opa Ha Mmerox, nokonkoto Hapem6a9 (MF, 2006) cpappika moBeue
Metoau ot mocoueHure B HCC24 ,,OnoBectsiBane Ha cebp3ann juma“ (NAS/CM, 2015). ToBa e pagpk ciuydaii
Ha HOpPMaTHBHA pETJIaMEHTAlWs, IPU KOATO NAaHBPYHUTE HOPMH JaBaT IMO- TojsiMa cBoOonma Ha JeiicTBHE OT
(hMHAHCOBO CUCTOBOJHUTE.

-[To oTHOmIEHWE TEKYIIOTO CYCTOBOAHO OTYMTAHE HA CACIKH MEXKIy CBBP3aHU JIUIA HAMA pa3linka B
MOJXOAUTEe Ha OTYMTAHE, B HaUMHA Ha OTpa3sBaHe, CIPSAMO Te3H IMOJ3BAHU NPH CHEIKU MEXAY HECBBbP3aHU
muua. Ho TokoskoTo caesku mo TpaHc(epHH LEHH YecTo ce CKIII0YBAT C LieJl arpeCUBHO JIaHBYHO IUIaHHPAHE, €
HeoOxoauMa 1o- mojapo0OHa JOKYMEHTalus 3a CAeNKaTa, KakTo M 3aBHIICHO BHMMAaHHE NPH OOOCHOBKAa Ha
MKOHOMHYECKOTO W ChABPXKAHUE, 3a Ja HE ce JoMycHe AedopMmanus Ha pa3Mepa M BUJA HA CUETOBOJHUTE
00eKTH.

-[lo oTHoOIIEHNE TPENCTaBIHETO B OTYETHUTE Ha CAEIKHTE MEXIy CBbp3aHH JHua (T.e. Mo TpaHcdepHu
[ICHW) UMa JIBe OCHOBHU omacHocTH. EfHaTa € 1a ce MOMIEeHAT WM HAIIeHAT ChOTBETHUTE CICTOBOIHU OOCKTH
KaTo pe3yiTaT OT TakaBa cienka. [IpmumHaTa 3a TOBa ca HACTOWYHMBHTE ONMUTH Ja CE IMOCTUTHE MHHHMAICH
IBIDKAM JTaHBK U TI0 OTHOIICHHE Ha IOJOXOIHUTE NaHBIH U [0 OTHOIICHWE Ha 00OpOTHUTE AaHBIH. BTopwsar
PUCKOB MOMEHT € J1a Ce TIPOMEHH XapaKTepbT W oOcera Ha OOCKTHTE B pe3yiTaT Ha CIENKa MEXIY CBBP3aHU
JIIIa, IOpPaId B3MOXKHOCTTA J]a Ce MPEeANpUeMaT TaKHBa CIACIKA MEXIy CBBP3aHH JIHNIA, KOUTO HIMAT HUKaKBa
Ipyra WKOHOMHYECKAa JIOTUKAa OCBEH (HMCKamHA. 3a HAKOM OOEKTH BBHB ()MHAHCOBHS OTYET € MPEABHICHO
JUPEKTHO J1a c€ IPEACTaBAT CYMHUTE, KOMUTO NMPOM3THYAT OT CAEIKH MEXIy CBBpP3aHH JIMIA, Makap 4de He ce
M3I0I3BaT HAWMEHOBAHHATA ,,TpaHc(epHa IeHa WM ,,CHENKH MEeXIy CBBbp3aHu Jumna“. M3uckBaHmsTa ca
pasznuaau o MCC u HCC. To3u acniekt Ha npobiema He € U3clieBaH eMIUPUYHO B HAIIMOHAICH KOHTEKCT U
61 OWIIO JIOTUYHO aKo TOJIyYH Pa3BUTHE Ype3 ObJISIIH TPOYYBAHHS.

-ITo oTHOIIEHHNE AeDUHUIMATA HA CBBP3aHM JIMI[A UMa IIBJTHO CHBIAJICHHE B pa30HpaHUiTa 3a CBBP3aHU
mma mo MCC24 ,,OnoBectsiBane Ha cebp3anu auna“ (IAS/EU, 2018) u HCC24 ,,OmoBecTsiBaHe Ha CBBP3aHH
mma“ (NAS/CM, 2015). Hemo moBeue: HCC24 ,OmoBectsiBane Ha cBbp3aHu numa™ (NAS/CM, 2015)
JTUPEKTHO 3aMMCTBA NeQUHUIMATA 3a cBBhp3aHu jmna or MCC24 | OnoBectsiBane Ha cBbp3anu juna“ (IAS/EU,
2018). Tosa pa3dupaHe He ChBIAJa C JAHBYHOTO pa3dHpaHe 3a CBBbP3aHM JHUIA. [10 OTHOIICHE H3UCKBAHMATA
3a ONOBECTSBaHE HA CBBP3aHU JIMIA W CHCTKUTE MEKAY TIX HAIMOHAIHUTE W MEXIYHAPOTHH CUCTOBOIHH
M3HUCKBaHUs He chBHajar. M3uckBaHusATa 3a omoBecTsiBaHe Ha MCC24 ,OnoBecTsiBaHE Ha CBbpP3aHU JHULA
(IAS/EU, 2018) ca muoro no moapobuu ot tesu Ha HCC24 ,,OnosectsiBane Ha cBbp3anu quia“ (NAS/CM,
2015). M3uckBaHusTa 32 OMOBECTSABAHMS, KaKTO U Ae()UHUIMATA 32 CBBP3aHM JIMIIA ca CIOXKHU. [IpumaraneTo um
Ha MpaKTHKa € 3aTPYIHEHO M OT CTpeMeXa Ha MPEANpUATHATA Ja 3ara3sT MakcuMaliHa KOH(QHUISHIUATHOCT I10
OTHOILICHHE Ha caenkuTe cH. OTOBECTSIBAHUATA Ca HECTPYKTYPHPAHM OIIe KaTO HOPMATHBHO M3UCKBAaHE U €
HOpPMAaJTHO Ha MpaKTWKa Ja OBJaT OIle 0 Pa3sHONOCOYHW. ToBa OKa3Ba HETaTHBEH €(EeKT 110 OTHOIIEHHE
MOCTUTaHE Ha I10- BUCOKAa HH(OPMHUPAHOCT HA BHHITHUTE MOTPEONTENN Ha HHPOPMAITHS.

PasrnenannTte puHAHCOBO CUETOBOJIHM acleKTH Ha TPaHC(HEPHHUTE LEHH ca CaMO YacT OT BB3MOXHUTE
HACOKM B pa3paboTkata Ha TteMaTa. llpm mpeoOiagaBamio MaHBPYHHMS YKIOH B HWHTEpIpETAlUsATa Ha
pasrieXJIaHuTe BBIPOCH, (PMHAHCOBO CYETOBOJHHTE ACIEKTH OCTaBaT Ha BTOPH IUIaH. BeIpeku ToBa, TAXHOTO
M3SICHSABAHE € HeoOXOIUMO C OIJIe]] IOCTHIaHe Ha IO- TOJsIMA HaJleKAHOCT, MPO3PAYHOCT M JOCTOBEPHOCT Ha
ordyerure. EpHOCTpaHHOTO pasriexiaHe Ha BBIIpoca 3a TpaHC()EpHUTE IIEHW HEe € B CHCTOSHHE Ja Jaaje
ITBJTHOIIEHHO pellaBaHe Ha KOMIUIEKCHHUTE BBIIPOCH IO OTHOIICHHE Ha TpaHC(HEpHOTO IeHooOpa3yBaHe. Bcsxka
OTJeNIHA CTpaHa Ha mpobieMa ce HyXaae oT mojao0aBamlo M3CIEABAHE W PAa3BUTHE, IPU TOBAa KAaTO OTYHTA
BpB3KaTa C JPYIHTE acleKTH Ha BbIpoca. llo Hamie MHEHHE, BBIPOCHUTE 3acATalld TPaHCHEPHOTO
IeHOo0Opa3yBaHe ca TakaBa 00JacT, MPU KOATO TPSAOBa Ja ce€ ThPCH MOCTOSHHO Bpb3KaTa MEXAY NaHbYHHTE,
(hMHAHCOBO CYETOBOJIHH M YNPABIECHCKO CUETOBOIHH acIEeKTH- HA TEOPHs, HA HUBO HOPMATUBHH aKTOBE U KaTo
MPaKTHKA.
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HpO6J‘IeMI/ITe, CBBp3aHu C TpaHC(l)epHI/ITe LCHU HapacTBAT KaTO CBETOBCH (beHOMeH. Hea[leKBaTHO € TC aa
CC peuiaBaT caMO B paMKUTC Ha HAITMOHAJIHO 3aKOHOAATCIJICTBO. ToBa e ocb3HATO C orjcea J1aHbYHHUTEC aCIICKTU HaA
np06neMa, HO Ca NOAUCHCHU (l)I/IHaHCOBO CYCTOBOJHUTC MPOSABJICHUA HA TO3U BBIIPOC. C‘H/ITaMe, qe (bHHaHCOBO
CUCTOBOJHATA pCrilaMCHTAallM MO OTHOIICHUEC OLICHKATa U OIMOBECTABAHETO Ha CACJIKH 11O TpaHC(l)epHI/I IICHHU -
T.€. MCXKIY CBbP3aHU Jinlia, TpHGBa aa ce HpepaGOTI/I C 1eJI OIPOCTABAHEC, SICHO I[e(l)I/IHI/IpaHe " CTPYKTYpUPAHC,
IO- BHCOKa CTCICH Ha XapMOHU3UPAHC MCKIAY HallMOHATIHA WU MCKAYHApOIHA periiaMCHTalus. HpPI TOBa, OT
npepaboTKa ce HYXJasiT U HAMOHATHUTE M MEXIyHapoIHH HOpMH. J[pyra cTpaHa Ha BBIIpOca € JalM M Kak
HOPMHTE C€ CIIa3BaT OT CHhCTaBUTEIHUTE HAa OTYCTH- (POPMATHO U CHIBPIKATENHO. A TpeTa TIIeHa TOYKa € Kak
oroBecTeHaTa MH(pOpPMAIS 3a TpaHCEpPHHUTE IIEHN ce BB3IPHEMa OT TOI3BATEINTE HA HH(OPMAIIHS, JOKOIKO
T € pa361/1paeMa M [OJIE3HA 3a TSIX. 10Ba ca BB3MOKHU HACOKH 3a TIocJieABaIy U3CJICABAHUS.
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Financial Accounting Aspects of Transfer Pricing

Anita ATANASSOVA

University of Economics-Varna
aatanasova@ue-varna.bg

Abstract: The purpose of the paper is to perform a logical analysis of financial accounting aspects of transfer
pricing. Interest in transfer pricing has increased in recent years, but not in terms of their financial accounting
impact. The main points of the financial accounting concern are the evaluation of related party transactions,
current accounting and documentation, reporting in financial statements and disclosure of transfer pricing
transactions. An attempt has been made to compare possible approaches and transfer pricing methods
according to International Accounting Standards, National Accounting Standards, Tax requirements and
applicable methods in Management Accounting. The possible effects of transfer pricing application in
financial statements are summarized. The financial accounting requirements for related parties disclosure
under National Accounting Standards and International Accounting Standards have been considered. The
main conclusions of the article can be summarized as follows: 1. The valuation of transactions at transfer
prices must gravitate around the market price regardless of the applicable accounting framework; 2. Transfer
Pricing Methods must be applied in a comprehensive way, combining financial accounting, tax and
management accounting approach in order to balance different interests and regulatory requirements; 3. The
most used instruments for eroding the tax base (BEPS), associated with transfer prices have a substantial tax
effect, but they also result in serious distortions of many enterprises financial statements, both in size and in
nature of the objects. This aspect of the problem needs serious empirical studies; 4. It is necessary to change
further the international and national legal framework, related to financial accounting aspects of transfer
pricing, in order to increase clarity, transparency, informativeness and comparability; 5. The existence of a
legal framework- financial accounting and tax, is not sufficient to solve the problems related to transfer
prices. Improving the competence level of all professionals and active control- internal and mainly external,
should complement the process in order to be efficient. Voluntary and fully transparent disclosure of related
party transactions is unlikely. Therefore, it is desirable to have a system of incentives and sanctions in place
to comply with regulatory requirements on transfer pricing.

Key words: evaluation of related parties transactions, transfer pricing methods, tax base erosion (BEPS),
international accounting standards (IAS), management accounting.
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TexHuvecka M3MbJIHUMOCT HA COPTYyepeH MPOEKT 32 BUPTYAJTU3ALMS HA
3aa4M U3MBJIHSABAHM OT CTYJEHTUTE B Kypca HA BUCIIETO 00pa3oBaHue -
npoodJieMHU U pelieHus] PU eBOJIOLMOHHOTO Pa3BUTHE

UBan KYIOM’)KUEB!

! Mxonommaecku yHHBepcuTeT - BapHa
ivan_ognyanov@ue-varna.bg

Pe3iome. J[MHaMuUKaTa B N3MCKBaHUATA Ha OM3Heca Hajlara MOJCPHU3HMpPAHE Ha METOINUTE HA MPEoJaBaHe B
ydmnumiaTa M yHuBepcuterure. lLlenta Ha mnyOnmkanusTa € ga ObJaT HM3CIEIBAHM TEXHOJOTHYHHTE
0CcOOEHOCTH TIPH Ch3AaBaHE U MOAABPKaHE Ha CIIOXKHA CO(TyepHa cUCTeMa 3a BUPTYyaHoO o0y4eHue. 3a j1a ce
OLICHH TEXHUYEeCKaTa M3MBIHMUMOCT € MPEIOKEH KIacH()UKAaTOp Ha MOTCHLMAIHH IPOMEHH B codrTyepa,
KaTo € B3€TO NPEBU BIMSIHHETO, KOETO T OKAa3BaT BHPXY ACHCTBHATA M3BBPIIBAHU OT aAMHHHUCTPATOPHUTE
Ha 6a3u oT JaHHM W nporpamucTutTe. CTaTHATa Mpeaara pa3IMdyHy ITOJXO0IH 33 yIpaBJIeHHE Ha IIPOMEHHTE,
KaKTO Ha HUBO NPOrpaMeH KO, Taka ¥ Ha HUBO 0a3M OT JaHHU. AHAJIM3HMPAHU ca OTPaHHYCHHSATA HAJIOKEHH
OT M3MOJI3BAHUTE TEXHOJOTHUM M Ha Ta3u 0a3a ca ouepTaHH ca Hal-JOOpUTE METOAM 3a YIPABICHUE Ha
HPOMEHHU B copTyepHaTa cHCTeMa 3a BUPTyaJIHO oOydeHHe. Pesynrature OT M3CieIBaHETO MOraT jaa Objar
THOJIC3HH 32 MPOCKTAHTH Ha CUCTEMH M aIMUHHCTPATOPH HAa 6a3 OT JaHHH.

KirouoBn aymu: pedakTOpyHI Ha MporpaMeH KOJ, CHCTEMH 3a YyIpaBieHHe Ha 0a3u OT JaHHH,
HEepeNalMoOHHHU 0a3u OT JaHHH, COPTyepHa MOIPHKKA.

1. BoBeaenue

Hyxnure Ha OM3Heca CBbp3aHM C MO3HAHHMATA HAa THPCEHHUTE KaJIpH, CJIe/iBa B €/IHA WJIM JIpyra CTeIleH Jia
ObaaT 3aUeTEHH M YAOBICTBOPEHHM OT BHCIIUTE ydeOHM 3aBeJeHUs. B Tasum Bpb3ka ce mpuiarar pasiiddHH
MPaKTHKH 32 OChBPEMEHIBAHE Ha MOJXOIMTE 3a 00yUeHHE, KOMTO MMaT 3a LeJ CTYACHTUTE Jja ObJIaT MOCTaBEHH
B YCIIOBHSI MaKCUMaHO Onm3ku g0 pabortHa cpena (Dimitrov, 2018). Karo npumep 3a TakbB [OIX0] MOXKE Ja
Obe MOCOYEHO M3IIOJI3BAHETO HA MHTEPAKTHUBHA yeO cpeaa 3a M3rpakJaHe Ha NPWJIOKHU 3HAHWUS M YMEHUS.
IMono6uo Ha mpodecun M3MCKBamM paboTa ChC CKbIIAa amaparypa IpH KOATO IIeHaTa Ha IpelIkaTa € BHCOKa
(TMIIOTH Ha caMOJIeTH, KallUTaHW Ha KOpabW M T.H.) CTYJEHTUTE IIe MOraT Jia M3IO0JI3BaT CUMYJIATOp, KOMTO Aa
' J00JIMXKH JI0 IPEIM3BUKATENICTBATa Ha peanHus cBAT. KaTto notpeduTesnn Ha TakaBa cHCTeMa Morart jia ObaaT
WIeHTUHULIMPAHU CTYJEHTH, paboTo/aTeln, eKCIePTH, IPernoiaBaTelid U JIp., a MOPbYUTE] 3a pa3paboTBaHe
pasauYHu 00pPa30BATEITHH HHCTUTYIINH. 1

[Ty6nukanusiTa MMa 3a LeJ Ja U3clie/iBa TEXHUUecKaTa U3IbJIHUMOCT Ha COPTYEpEeH NPOEKT HACOYEH KbM
mrpaxkaanero Ha OusHec cumynarop (BC) 3a menute Ha BuUCHIETO 00pa3oBaHWE, KAaTO AakIEHTHpa Ha
NpeN3BUKATENICTBATA ITPE]] pa3BUTHE Ha U3I0JI3BaHaTa 0a3a OT JaHHH.

[IpakTryeckn pa3paboTKH Ha MpoekTu ¢ pazmMepute Ha bC 6u TpsOBao 1a ObIAT CHIIPOBOACHU C peaAnIia
MPOYYBATEIHU JICHHOCTH, TapaHTHPAIIX IIOCTUTaHE Ha eTall B KOWTO COPTYephT Ille OTroBaps Ha HYXIHUTE Ha
notpedutenure. Hykxnara oT HM3BBpIIBAHETO Ha TAaKHWBA JISHHOCTH € W3CJe/BaHa B pelula IyOJUKaluH
HacoveHM KakTo KbM myOmmunust (Todoranova, 2014), (Raychev, 2018) taka u B wactHu cektop (Nacheva,
2017)(Stoyanova, 2015)(Timofeeva, 2018). OueHkaTa Ha TeXHUYECKA U3IBIHUMOCT Ha MPOEKTA € €HA OT Te3H
neiiHoctH. Ts ce dokycupa BBpXy H3CIE[BaHE Ha HAJIMYHATE TEXHMYECKH PECYpCH Ha OpraHU3alusaTa
pa3paboTYHK U TAXHATA MPUIOKUMOCT KbM (YHKIIHOHATHHTEe M3UCKBaHus Ha cuctemara (O’Brien, J., Marakas,
2011). Tasu geduumuus nie Obae nepuppasupaHa 3a HYXIWTE Ha MPOEKTa Karo ,,u300p Ha MOAXOISIIH
TEXHOJIOTUHM, KOMTO Morar Ja ObJaT H3IMO0J3BaHM, Taka Y€ Ja C€ YJOBJIETBOPIT HW3UCKBAHUITA KbM
paszpaboTBaHaTa cucTemMa.

1
9 IIpnHOTO OmMCaHWe Ha OpOCKTa Ha CUCTEMATa € pE3yJTaT OT H3CJICABaHHWATA Ha APYrd aBTOPHU, KOUTO IIC 6'b,I[aT
ny6nm<yBaH14 JOIBJIHUTEIIHO.
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B kimacuueckara mpencTaBa 3a JKM3HEH IMKBI Ha eqHa uHpopmarmonHa cucrema (Benington, 1983) e
NpUETO, Y€ ciel Karo ObJaT chOpaHu M MOJPOOHO ONMMCAHW HYXXIUTE KbM CHUCTEMara Ce Ch3JaBa IPOEKT Ha
6azara ot manHu. Ciiesr TOBa NMPOrpaMHUCTHTE Ch3JaBaT KoJa Ha IMPUIIOKEHUETO, KaTo ce ChoOpassBaT C Beye
neduHupaHaTa cTpyKTypa Ha Oa3ara or nanHu. Criopes ChIIOTO TOBA KJIACHYECKO pazOupaHe, HOTpeOuTennTe
He Tps0Ba Jja MPOMEHST N3UCKBAHUITA CH, 3aI[0TO TOBA O JIOBENO JI0 MPOMsIHA B CTPYKTypaTa Ha 06a3zaTa JaHHH
U CHOTBETHO JI0 HYX/a OT IIPOMSHA B MPOTpaMHHMs KOA. 3a pa3peliaBaHe Ha Te3 NpoOieMu, Ipe3 MOCIeAHUTE
JIECETUIICTHSI, Ca BhBEJCHW I'bBKaBH METOIOJOTHH 3a pa3paborka Ha copryep (Larman, 2003), mpu xouro ce
npHeMa olle B HaYaJlHUs eTall, 4e CHCTeMaTa Clie[(Ba Jla ce pa3BHBa U NPOMEHHTE B 6a3aTa OT JaHHU M KOJA Ha
NPHIOKEHUETO ca HEM30EKHHU U JOPH KETaTCITHH.

Bbrpekn pa3BHTHETO Ha TEOpHATAa IO OTHOIICHHWE Ha T'bBKABHTE METOMOJOTHH 3a pa3paboTka Ha
codryep, cuuTaMe 3a HAJOXKHUTEIHO Aa OBJAT pasriefaHd creruuaHuTe mpodieMu mpen pa3paboTkaTa U
paszBurrero Ha bC, KaKTO U BE3MOYKHUTE CPE/ICTBA 32 MTPEOJIOSIBAHETO UM.

2. AHA/IU3 HA Bb3MOKHUTE TeXHUYeCKH NpoodJieMu npu pa3padorkara Ha bC,
CBBP3aHM ¢ MPOMSIHA HA MOTPEOUTEJCKUTE U3UCKBAHUS

KakTo Gemie mocoueHo, MpoeKTUpaHeTo Ha 0a3ara OT JAHHU € €IUH OT (haKTOPHUTE, OT KOUTO 3aBUCH
NporpamMHUsl Koja Ha npoaykTa. CreloBaTeIHO BCsAKa NMPOMSHA B W3UCKBAHUATA HA MOTPEOMUTENUTE, KOSITO
M3UCKBA ITPOMsIHA Ha CTPYKTypara Ha 6a3ara OT JAaHHH 1€ JOBeJe A0 HeOOXOIUMOCT OT KOPEKIMU Ha MOHE JBe
MecTta — camara 0a3a OT JaHHM M KOJa Ha NpHJIOKEHHeTo. AKO mpueMmeM, 4e mpoekTsT Ha BC orpasspa
HAYaITHUTE HYXIU HA MMOCOYCHUTE MOTPEOUTENH, TO € JOTMYHO Ja MPEINONI0KUM, Y€ M3UCKBAHUATA UM IIIE Ce
MPOMEHST C Pa3BUTUETO HA PEAJHHUS CBAT, KOETO I HAJOXKH U €BOJIOIMS Ha cumynaropa. [lo Ta3u npuunHa
CYMTaMe 33 HAIIOKHUTEIHO 1a ObJaT U3CICeIBAHN KOU ca Hail-BeposiTHuTe nipoMenu B BC, 10 kakBu mpobiemu 3a
MPOTPAMHCTHTE U MPOEKTAHTUTE HA 0a3M OT JAHHU MOTAT Jia AOBEIAaT W Kak Te3u mpobieMu, Morar jga Obaar
CMEKUYCHH HJIH M3IISJI0 PEIICHH, Ype3 Pa3InuHi TEXHOIOTHH.

3a 1a ObJaT KATErOpU3UpPaHU MPOMEHUTE B 0a3ara OT JAHHU U MPOU3XOKAAIIUTE OT TAX JACUHOCTH, e
pasriename apxutexrypata ANSI/SPARC (¢ur. 1). B Hes ca oTaeneHu TpU HUBA — BBHHIIHO, KOHIENTYATHO
(;moruvecko) u ¢usmyecko. [IpencraBaTa Ha BCHYKU MOTPEOUTENH 3a CHUCTeMara € o0eIMHeHa B KOHIICNTYalleH
(v wnm OoruYecku) MojeN Ha 6asara OT JaHHH, KOWTO CJel TOBa ce IMpepaboTBa BbB (DU3MUYECKH B 3aBHCHMOCT
OT M3M0JI3BaHATa CUCTeMa 3a ynpaeieHue Ha 6a3u ot nanau (ANSI/X3/SPARC, 1975).

Vaucksarmn/ Waucksanmn/ Wsucksanmn/
npeAcTasa 3a npeacrasa 3a npeacrasa 3a
cucremara cucremara cncremara

KoHuenTtyaneH mogen Ha 6asarta oT AaHH

®dusmnyeckn moaen Ha 6asaTta ot AaHHU

®urypa 1. ANSI/SPARC apxurektypa

JeifHocTHTe TO TPOMSHA HA JIOTHYECKHS M (HU3WYECKUTE MOJENH C€ W3BBPIIBAT HAH-9eCTO OT
aJMUHUCTPATOpUTE Ha 0a3u OT JaHHW, & MPOTPAMHUCTUTE B3aMMOJEHCTBAT €AUHCTBEHO C Jormueckus. I1o Ta3m
NpUYMHA, TpPOMSIHATA HA W3WCKBAHETO JOPM HA €OWH TNOTpeOWTen Ha cHcTeMara, MOXXe JOBeAe IO
HEOOXOIMMOCT OT KOPEKIIMHU OT ITOHE JBa BHJA CHEIIHAINCTH.

[IspBOHAYANTHO III€ pa3/IeNnyuM BH3MOXHHUTE MPOMEHH Ha JIBa BUJA!

1) TakwmBa, KOWTO HaNarat MPOMsHA BB (DU3WIECKHS MOJIENT Ha 6a3aTa OT JaHHHU.

2) TakuBa, KOUTO Hajarat MpoMsHa B JIOTHUYECKH MOZENT Ha 0a3ara OT JaHHU

[Ipobnemu npu peopranuzaiyiTa Ha GU3MUECKHS MOJEN Ha IAaHHUTE - GU3MUECKUAT MOJIeJI Ha Oa3ara OT
JaHHM BKJIIOYBa (U3MUYECKHTE CTPYKTYpPH 3a CbXpaHsBaHe Ha jaHHuTe ((aiiyoBe, cTpaHmiM, 3amuch),
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JONBIHUTEIHN CTPYKTYPH, OCHTYpsBalid NOA0OpsBaHE CKOpOCTTa Ha JOCTBI JO JaHHUTE (WMHIEKCH),
MECTOPAa3NoJOKEHHETO W pa3Mepa Ha HeoOXoJauMaTa naMmeT 3a ChXpaHsBaHe Ha 0a3ara OT JaHHH U JPYTH
(u3MyecKH XapaKTepUCTHKH, M3UCKBaHU OT n3bpanata CYBJ]. M3nbiHsABaHeTO Ha Ta3u 3ajaya € OTTOBOPHOCT
Ha aJMHMHHCTpaTOpuTe Ha 0a3u oT JaHHU. binaromapenue Ha T.Hap. ,,pU3MYecKa HE3aBHCHMOCT', 3ajJerHaja B
ocHoBara Ha ANSI/SPARC, npomenuTte BbB HU3HMUESCKHS CIION HE C€ OTPa3sBaT Ha JOTHYCCKUS U CICAOBATEIHO
NPOTPaMHUCTHTE HMa Ja OBbJAT aHraXMPAaHU C HaHACSIHE Ha KOpeKIWH B Koja. [lo-Tasu mpuyuHa MOXeM Ja
OTIPEZIETIMM KaTo MO-HUCKO HUBOTO Ha BIMAHHE HAa TE3W IPOMEHU BBPXY BPEMETO 3a pa3paboTka Ha cHCTeMarta.

Kato ce B3eme mpenBui ommcaHHETO Ha M3MCKBaHMATA KbM BC M XapakTepHCTHKHTE Ha (PU3MUECKHS
MOJIET, MOKEM Ja HACHTH(UIMpaMe CICTHUTE O0JACTH KaTO M3TOYHHIM HAa HEOOXOIMMOCT OT IIPOMEHH B
MoJena:

1) GaBeH IOCTBII 0 JaHHHTE,

2) yBennuaBaHe Ha o0eMa Ha ChbXpaHsIBaHUTE JaHHU.

JlBere 00acT MHOTO YECTO Ca CBbP3aHH, 3alI0TO IPH yBEINYaBaHe Ha 00eMa Ha JAHHUTE B pellalliOHHA
0a3a oT maHHH, ce 3a0aBs JOCThHIIA 10 TSAX. B TakuBa ciaydau ce Hajara aMUHHCTPATOpUTE Ha 0a3u OT AaHHHM Ja
IpeAnprueMaT MEpKHy 3a Mo-e()eKTUBHO M3IIOJ3BaHE HAa HAJMYHUTE PECYpCH, Ype3 HACTPOMKH Ha M3IOJI3BaHATA
CVYB/l, a ako ToBa He MOXe Ja A€ HYXHHSA pe3yiaTaT ce Hajara 3akylyBaHe Ha HOBH pecypcu. Karto
MOTEHIMAJIeH U3TOYHHK Ha TaKaBa HEOOXOJMMOCT MOXKEM Ja TIOCOUNM:

1) YBennuaBane Ha Opos Ha MOTpeOMTENHWTE HA CHCTEMara, Taka Y€ JaHHHUTE, KOUTO T€ TCHepupaT jaa
HaJIXBBPIAT H3UHCIUTETHUTE Bh3MOKHOCTHTE HA M3IIOJI3BaHUS Xapayep.

2) YBenuuaBaHe oOeMa Ha ChXpaHSABaHWTE JaHHU — INPH 3allUC HA MYITHMEIUs W/WIA JOKyMEHTH, Ce
3aeMa MOo-TOJISIMO MPOCTPAHCTBO Ha TBBPIUTE TUCKOBE, B CPABHEHHE C 3aIIMC HA OOMKHOBEH TEKCT.

3a crpaBsHE ¢ TBPBHA NPOOJIEM ca BB3MOXKHH JIBA IIO/IX0/1a — 3aKyIlyBaHE Ha MO-MOIIHH PECYpCH HIIH
mnomsBade Ha CYBJl, kodTO a MO3BONABA pasNpeAciICHHE Ha JAHHWTE M HATOBAPBAHETO HA Pa3IMYHH
cbpBbpu. Cuntame, 4e n300pbT Ha pelieHre Ou TpsiOBano a ObJie HACOYEH KbM MOAX0Ja Ha pasmpe/ielicHue Ha
HATOBAapBaHETO, 3alIOTO TOHW NPENOCTaBs BH3MOXKHOCT 32 MOYTH HEOTPaHWYEHO HapacTBaHe Ha Opos Ha
MOTPEOUTENNTE M BXOIAHO HM3XOJHUTE Olepauuu. Bbmpeku, ue roysimMa yact or Hai-nomynspaute CYBJ]
npenoctaiT TakuBa Mexanumsmu (MS SQL Server, Oracle u T.H.) TpsOBa 1a ce WMa NpPEaBHI, Y€ TE Ca
JIOCTBITHU CaMO B KOMEpPCHAJIHUTE Bepcuu Ha mponaykrtute. [Ipumep 3a mmpoxo msnonzsanu CYB]] ¢ nuuens
MO3BOJISIBAI OE3IIaTHO H3IOJ3BaHe, KOWUTO IMO3BOJISABAT paslpefelieHHe Ha HaToBapBaHeTo ca MongoDB u
CouchDB.

3a na ce n3derne npoOiIeM ChC ChXPaHSBAHETO Ha TOJIeMH 00E€MH OT JaHHH € Bh3MOXHO J1a C€ TPHIIOKH
MPE/IOKEHHsT TI0-TOpe MOAXOJ. BbIpekn ToBa, ¢ HAaBIM3aHETO HAa TEXHWKAa C BB3MOXHOCTH 3a 3alHC Ha
MYJITUMEIHS C BUCOKO KAaueCTBO, € BE3MOXHO JIOPU €JUHCTBEH MOTPeOHTEN Jla reHepupa rurabaiiTu TaHHU 32
KpaTbK repuoj oT Bpeme. Ilo Ta3u nmpuumHa OM cieaBaio cuCTeMaTa Jia ChXpaHsABa MyITHMEIUHHHU (aiiiose
caMo B Clly4ai, 4Ye OYaKBaHUIT UM 00eM He HaJXBbPJIsi Bb3MOKHOCTUTE Ha U3IOJI3BaHUs cOPTyep U Xapayep.

[TpoGriemu npu peopraHu3alysaTa Ha JOTHYECKHSI MOZIET Ha JIaHHUTE - aKO IIPUEMEM, Y€ B JIaJIeH MOMEHT
ot BpeMe bC n3nbiHsABa MocOYeHNTE B MPOeKTa (QYHKIUH, TO MOCIEABAIIN IIPOMEHU B JIOTHYECKHUS MOJIEN Ha
JIaHHHUTE, OMXa MPOU3TEKIIH OT NMPOMSIHA Ha MOTPEOUTEICKUTE U3UCKBAHUS KbM CUCTEMAaTa M M0-KOHKPETHO KbM
JIAaHHWUTE, KOUTO TpsiOBa Ja ce chXpaHsBarT M m3Biandar ot Hes. Cnopex Macek u Richta (Macek and Richta,
2014) TpyAHOCTTa Ha HPOLECUTE HA EBOJIOUMS HAa MH(MOPMAIMOHHATA CHCTEMa Ca CBbP3aHH, KaKTo ¢ Opos Ha
MPOMEHHTE, TaKa U ¢ Oposl Ha 3acerHaTUTe COPTyepHH KOMIIOHEHTH. Bede Oemre mocoueHo, 4e Te3W NPOMEHH
3acsiraT KakTO aJMHHUCTpAaTOpuTe Ha 0a3u OT JaHHW, Taka W INPOTPaMHUCTUTE (KbM 3acerHaTUTe OT TE3H
MPOMEHH Morar Ja ObJaT BKIIOYEHW M BCHUYKM OCTaHAJM YJacTHHIM B IIpolieca Ha pa3paboTKa — TeCTepH,
OM3HEeC aHAIN3aTOPH, CHEIHAIICTH 110 BHEAPSIBAHE M JTOKYMEHTalus U T.H.). ToBa BOJM yBeanyaBaHe obema Ha
JIEWHOCTHTE, KOUTO 1a C€ M3BBPIIAT U CHOTBETHO BPEMETO 3a pa3padToKa M CTOMHOCTTA HA mpoxykTa. [1o Tasu
MPUYMHA Ca TIPAaBEHHU ONUTH Aa O'b/Ie pEeIIeH TO3H MPoOIeM OT pa3INuHH aBTOPH.

PedaktopunrsT (mpepaboTka Ha KOA) € MHOTO TIOMyJspHA MPakTHKa 3a OOEKTHOOPHUEHTHpaHaTa
KOHIIETIIIHSI, HACOUEeHA KbM €BOJIIOIIMOHHO Pa3BUTHE Ha KOJa U codTyepHaTa apxuTekTypa. Tol ce qedurmupa ot
(Beck et al., 1999) kato mpoMsiHa Ha CTPYKTypaTa Ha IPOTPaMHHS KOJ, KOSTO HE CE€ OTpassiBa Ha HETOBOTO
MOBE/ICHHE OT TJielHa TO4Ka Ha morpeburesns. [IpeduynBaHeTo Ha pedakTOPUHIBT Mpe3 Npu3Mara Ha 0a3uTe OT
JaHHK 00adye M3MCKBA MO-pa3jiMueH [MOJAXOJ, Thii KAaTO Te OTpa3sBaT IMPEICTaBUTE Ha MOTpeduTenuTe,
MPOMEHHTE B KOUTO, KAaKTO OEllIe II0COUEHO HajlaraT HeoOX0AMMOCTTa OT PECTPYKTYpUpPaHE.

Moxe 1a ce TBBPIH, Y€ CIOKHOCTTa Ha MPOMSHA Ha JIOTHYECKHSI MOJIEN Ha JJAHHUTE 3aBUCH JI0 TOJISIMa
CTereH OT Habopa OT MpaBmIiia Ha KOUTO Toit ce moaunHsiea. Criopexn Hskou aBropu (Eckstein and Schultz, 2017)
penanoHHUTE 0a3u OT JaHHM ca €1Ha OT Hal-yCTOMYMBHMTE M M3MOJ3BAHM KOHLENINH B MH(OOPMALMOHHUTE
CHCTEMH 32 TOCIIeHUTE JeCeTWIeTHs. Te ocurypsiBaT yChbBBPUICHCTBaHM (PYHKIMH 3a 3alUMC M M3BIMYAaHE Ha
JTAaHHHUTE, KOUTO C€ ChXpaHsABAaT B pelallioHHA cxema. [Ipu penanuoHHNTE 0a3M OT AaHHM Ce Mpuiara mporec
HapeueH HOpMalu3alus, KOHTO ce JedHHUpa KaTo pasnpeiessHe Ha JaHHUTEe B PENalIOHHUTE CXEMH, MPH
cria3zBaHe Ha Habop ot mpaswia (Purba, 1999). MMenHo Te3u mpaBuiia rapaHTHpar, Y€ JaHHHUTE mie OBbIaT
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HEMPOTHBOPEYHBH U 1€ CE ChXPAHSBAT, TaKa Ye [a yJOBICTBOPAT HYKIUTe Ha moTpebuTenute. ETo 3amo Moxe
Jia ce TBBPIH, Y€ MOAABPIKAHETO Ha 0a3aTa OT JAHHH B ChCTOSHUE, KOCTO MPABIIIHO Ja OTPa3siBa MPOLECUTE OT
peasHus CBAT Ce pelliaBa, upe3 MpaBuiiata 3a U3rpaXxJaHe Ha CXeMa Ha PeNallMOHHHU 0a3d OT JaHHH.

Cropen nsikou aropu (Ambler and Sadalage, 2006), pedakropuHr ¢ Manka MpOMsHA Ha cXeMara
(ctpykTypara) Ha 0a3aTa OT JaHHH, KOATO s MOJ0OpsBA, KATO CHUICBPEMEHHO 3ama3Ba MH(OpMAIMOHHATA
CBIIHOCT U TOBEACHHUETO i. B ToBa ompezeneHne octaBa HESCHO KaKBO ce pa3dupa moJ ,,MajaKa MpoOMsHA™ U M0
Ta3u NPUYUHA TIPEANOYNTAME 3 W3I0I3BaMe ACPUHHULKS, KOSTO OIMCBA IIO-TOYHO LEJHS MPOLEC — TEXHUKATA
3a pedakTopuHr Ha 6a3W OT JAHHH CE CBEXIa [0 MPUIOKCHHE HAa KOHTPOJHMPAHH OIEPALMU 3a MPOMSIHA HA
cpmectByBamarta cxema (D’Sousa and Bhatia, 2009).

IIpomenuTte B paboTemu copTyepHH MPOSKTH ce M3BbpImBar Ha Tpu erama (Martin Lippert, 2006), karo
IBPBHTE [BA OT TSAX MOXKEM Jia IPUYKCIAM KbM IIporeca Ha pe)akTOPUHT Ha 6a3u OT AaHHH:

1. TlpomsHa Ha MOfeNa HA TAaHHHUTE (CXeMaTa).
2. Murpauus Ha JaHHUTE MEKIY CTApHUs 1 HOBHS MOJEIL.
3. PedaxropuHr Ha KoJa, KONTO AOCTHIIBA 3aCETHATHTE YaCTH Ha 0a3ara OT JaHHH.

B 3aBHCHMOCT OT IPOMEHHUTE CE Openessi Buaa Ha pehakTOPUHT Ha 6a3uTe OT JaHHH U MPOU3THYAIINTE
OT HEro I[eﬁCTBPI}I. 33 Ja OUC€HUM IMO-TOYHO BB3MOKXHUTEC NPOMEHHU B U3WCKBAHUATA Ha HOTpeﬁI/ITeJ'H/ITe Ha BC )44
MPOU3THYAIIUTE OT TSAX YCIOXKHEHUs, IIe pasriename U Kiacu(ukanus Ha BUIOBETE pe(akTOPUHT Ha 0a3u OT
naunu. Cropen usixou asropu (Ambler and Sadalage, 2006) Te ca:

1) CtpykTypen — npoMsiHa Ha JeUHAUIMATA Ha CIUH MK TOBeYe OOSKTH OT CXEMaTa.

2) HacoueH kbpM momoOpsiBaHe Ha KaYeCTBOTO Ha JaHHUTE — HAlaraHe Ha OTPAHUYCHHS HA MPUEMaHUTE
CTOMHOCTH.

3) HacoueHn kbM HajlaraHe Ha OrPaHUYCHHETO ,,[UIOCT Ha BPB3KUTE MEXKTY Tabnuuure”.

4) ApxXHUTEeKTYpeH — HonoOpsiBaHEe HA HAYMHA [0 KOWTO BHHIIHHMTE IIPOrpaMu B3aUMOAEHCTBAT ¢ Ga3ara
JAHHU.

5) HacoueH kbM METOIUTE — IPOMSIHA HAa ChbXPaHEHH IPOLENYPH, TPUTepPH U (DyHKLIUH.

6) Tpancdopmaruu — MpoMsiHA HA cXeMara, KOsTO BOJHU JI0 MPOMsIHA Ha HEHHATa JIOTHKA.

Karo monoxurenHa yepra Ha Ta3d KiIacH(PUKAIUS MOXKEM [a IOCOYMM, Pa3e/SIHETO Ha SICHH U
yIpaBisieMd IpOOJIeMH OT IJIe[HA TOYKAa Ha aJMUHHCTPATOpUTE Ha 0a3u OT JaHHHW. BbIpeku ToBa, TS He
OTpassdBa Bpb3KaTa UM C IPpOMAHA U3NCKBAHUATA Ha HOTpe6I/ITeHI/ITe, KaKTO " oGeMa Ha HYXHUTEC 3a U3BBPUIBAHC
IPOMEHH OT IJI€[HA TOUYKa Ha IPOTPAMUICTHUTE.

Ilo Ta3u npuYMHA MNOpeqIarame IeT CIEHApHs, KOMTO Oa OBJaT HM3MON3BaHHM 3a KiIacH(pUKamus Ha
OPOMEHUTE B M3UCKBAHHATA HA MOTPEOUTENHMTE, KATO C€ B3€Ma [PEABHA BIHSHHETO KM BBPXY
aIMUHUCTPATOPHUTE HA PENALHOHHK 6a3d OT JaHHHU U IPOTPAMHUCTUTE:

1) IpomsiHa Ha crparerusita Ha Ou3Heca (ISUIOCTHA HPOMsHA HAa KOHIECIIWSITA Ha pa3paboTBaHaTa
cucTeMa) — B T.4. (DYHKIIMH, BXOJHH M WU3XOJHHU JMaHHH, moTpebuTenn. [10100Ha KapAnHATHA TPOMSIHA Hajara
BPBI[AHEe B HAYaJeH eTal Ha pa3paboTKa Ha MPHJIOKEHHETO H 10 Ta3W MPHUYMHA ¢ KPailHO HeXelaTelHa OT
aHTAKUPAHUTE C pa3paboTKaTa Ha CHCTEMATa.

2) IlpoMsiHa B HAYMHA HAa ChXpPAHCHHE HA CHIICCTBYBAIM JaHHU. T03U Ka3yc MOXe Jia Objie pasjieneH Ha
JIBa OTJCIIHY B 3aBUCHMOCT JIAJTH C€ Hajara mpoMsiHA B KOJIa Ha MPUIOKEHHEeTo wik He. ChOTBETHO TOBA IIIE Ca
CJIy4auTe Ha NPOMsAHA HaYWHA Ha CbXPAaHCHUEC 633 HeO6XOI[I/IMOCT OT KOpEKUHA Ha METOJUTEC HA U3BJIMNYAHC Ha
IOaHHU W BapHaHT B KOWTO Ce Hajarar IPOMEHHU W B KOJa Ha MpUIoKeHHeTo. CIIOKHOCTTA Ha W3BBPIIBAHHUTE
KOPEKIIMH III¢ 3aBUCH IIPSKO OT CTEIEHTa HAa ChOTBETCTBHE MEXKIY CTapara CXeMa Ha JaHHUTE M HOBara, KOSTO
yIOBIETBOPSIBA IPOMSIHATA B H3UCKBAHHUSATA.

3) MoGaBsiHe Ha HOBH IaHHH ChC CIEUU(DHUYHM MIPABUIIa 3a TSX. Ta3u omeparys H3UCKBa KAKTO IPOMSIHA B
cxemara Ha 0asara OT JaHHH, TaKka M OPOMsHa B KOJa Ha Ipuioxkennero. U Ha aBere mMecTta OU CieiBalo 1a ce
OTpa3sT W3NCKBAaHMATA KbM CTOMHOCTHTE, KOMTO MOTraT [a IpUeMar IaHHUTe. Pa3imkarta MeXIy TO3H U
MMPpEAXOaHUA Ka3yC, € Y€ TYK TaHHUTE 3a IbPBU BT MOCTHIIBAT B CUCTEMATA, a IMPHU TOPHUA BEUC Ca HAJTMYHU IO
HsKaKBa (bopMa. ITo Ta3n IpUuYrHa ONCpauruTE TYK Ca IMO-MaJIKO, 3al10TO U3KIIIOYBAT HYXKJaTa OT MUT'pAIIUI Ha
JIaHHU OT €JIHU CTPYKTYpHU B APYTH.

4) TlpomsiHa Ha W3WCKBAHWSITA 3@ M3XOJa OT CHCTEMaTa, NP M3IO0JI3BaHE HA CHIIECTBYBAIINTE JAHHH.
Jopu 1a Hamara mporpaMHpaHe Ha IMO-CIOKHH M3YHCIICHHUS, TO3H MPOOJIeM € TO-JEeCeH 3a pa3peliaBaHe OT
NpPEeIXOJHUTE, 3al0TO HE M3UCKBA NMPOMsHA Ha 0a3aTa OT JaHHM M KOPEKIMHUTE LIe Ce CBEAaT CaMo M0
NpEeHANMCBaHe Ha MPOrpaMeH KO/ 3a Ch3IaBaHe Ha OTYETH/CIIPAaBKU.

5) HoGassiHe Ha HOBH jaHHH Oe3 cenubuvHu paBuia 3a Tsx. Cliel(Ba Ja ce ThIKyBa KaTo 100aBsHe Ha
XapaKTepPUCTUKA KbM OOCKT, KOMTO Bede € OMucaH B 0a3ara OT JaHHH, HO Ta3d XapaKTePUCTHKA HE ChAbpKA U
OrpaHUYEHUS KbM CTOMHOCTUTE, KOMTO MOXKe Ja mpueMa. To3u BUI MPOMEHH U3MCKBAT caMo J00aBsHE HAa €IHO
WK HSAKOJIKO TOJIETa B ChLIECTBYBAIU OOCKTH OT 0a3ara JaHHH M MPOrpaMeH KOJ 3a 3alMCBaHETO UM TaM, HO
6e3 He00XOAMMOCT OT IOITBITHUTEIHN 00pabOTKH.
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3. AHAJIM3 Ha Bb3MOKHHTE U3TOYHHUIM HA MPOMsIHA HA u3uckBanusta B bC u
OIIEHKA HA CJI0KHOCTTA HA Pa3peliaBaHeT0 UM

3a pasmpenernieHHEe Ha MOTCHIMATHHUTE O0JACTH ¢ HEOOXOMUMOCT OT MPOMsIHA Ie ObJIe HM3MOJI3BaHA
nmocoucHara mo-rope kinacupukanus. Cunrame, 4e He ¢ BH3MOXKHO pa3paboTkaTa Ja MOMajJHEe B CICHapuid 1,
3aI0TO M3UCKBAHUATA HA CUCTEMATa Ca SICHO Je(DUHUPAHU M YACTUYHU HEWHHU (DYHKIIMOHATHOCTHU Ca MPUIIaraHu
OT aBTOPHTE HA MPOCKTA, KOETO € JIOBEIIO Ja IBJIHO U3SCHIBAHE HA M3MIBJIHABAHUTE OT Hesl (PYHKITUH.

Karo MHOro BHCOKa I OMpEAeINM BEPOSATHOCTTA Ja Ce CTUTHE N0 cueHapuu 4 u 5. [Ipuumnara ce
KOpeHHU BBB (pakTa, ue cucremara mie paboTH C BCE MO-TOJSIM KpBI MOTpeOUTenu. BhIpeku, ue OCHOBHHTE
BUIOBE TOTpeOuTenn He OW CllefBalio J]a ce€ MPOMEHAT, TO C YBEIWYaBaHETO Ha Opos Ha moTpeOuTenuTe U
MPOMsIHA Ha YCJIOBHSTA B PEANTHHS CBST, € BCE MMO-BEPOSITHO J[a HACTHIIM MOMEHT B KOWTO IIe UMa ITOTPEOUTEN C
HEOOXOIUMOCT OT J00aBsIHE HA HOB BXOJ MIIH M3XOJI OT CHCTEMATa.

Kato 1Be 0071acTH € BEPOSITHOCT 33 HABIM3aHE B CIICHAPHH 2 U 3, MOXKEM Ji1a TOCOYUM (HYHKIMU CBbP3aHU
ChC ChXpaHsBaHE Ha aBTOOMOrpadus B CHUCTEMaTa, KaKTO W H3MbBIHABAHE HA MHCHH OT OOyd4aBalluTe ce.
ChxpaHsIBaHETO Ha aBTOOMOrpadusITa HA CTYICHTHTE € TUIMYCH MPUMEpP 32 Bh3HUKBAaHE HA HEOOXOTUMOCT OT
MpOMsIHA Ha HAYWHA HAa ChXPaHCHHE Ha JaHHUTE. AKO aBTOOMOrpadusTa ce chxpaHspa 1o hopmaTa Ha ¢aitn,
TOBa OU YJIIECHWJIO JO TOJIIMa CTCNEH pa3pabOTYMIUTE MPH 3aliC Ha NaHHUTE, HO MPH HEOOXOJHUMOCT OT
ThPCCHE Ha KaHMIATH C TOYHO OTPEACICHU XapaKTePUCTUKU O BH3HUKHAJ TPYJCH 3a pemaBaHe npooiem. [To
MPaBUJIO CHXPAHSABAHETO HA JaHHUTE B 00OOIICH M HECTPYKTypHpaH (opmar, 3aTpyAHSBa HM3BIHYAHETO HA
udopmanus ot TsaxX. [lo Tasu mpuuMHa € BB3MOXKHO B OINpPEJCICH MOMEHT Ja CE HAJIOXKH IMpOMsHA Ha
CTpYKTypaTa Ha 06a3ara OT JaHHH, Taka 4ye jJa ObJe Bb3MOXKHO ChXpaHsIBaHE HA JaHHHUTE OT aBTOOMOrpadusiTa B
OTICIHH 00EKTH OT CXeMaTa Ha JaHHUTE.

C rosisiMa BEpOSITHOCT 32 pealn3upaHe Ha CUeHapuil 3 € MOIYJIbT, KOWTO 1€ Ce TPUKH 3a YIPaBICHUE HA
MHUCHUTE, U3NBIHABAHH OT CTYJCHTHTE. [IbPBOHAYAIHO M3MBIHABAHUTE MUCHU Ie OBJAT HAIUIC)KHO OIKCAHHU,
KOETO MO3BOJISIBA Ch3/IaBaHE HA MOJIET Ha JaHHUTE U Koj 3a oOpaboTkara uM. [Ipu no6aBsHE HA MUCHH, KOUTO
ce TMOMYMHIBAT HA TEKYLIO OMMCAHUTE IpaBWia pa3paboTBaHATa CHUCTeMa OM MoOMIa 1a ObJa HACTPOEHA
CPaBHHUTEIHO JICCHO. 3a CMETKa Ha TOBA MPH J00aBsHE HA HOBH MUCHH C HEpealU3UpaHa O MOMECHTA JIOTHKA,
e 0bae HeoOXoAuMO aa Oblle MPOMEHEeHa cxeMmara Ha 0a3aTa OT JaHHH, Ja ce A00aBAT HOBMU JaHHU, HOBH
IpaBuJja 3a pa60Ta C T4X, KAKTO 1 HOBH HAYWHH 34 U3BJINYAHCTO UM.

4. Bb3MOKHHU pelIeHHs] HA OCOYeHHUTe MpodieMu

Kakro Oeme mnocodeHo, eBoMONMATa Ha HHGOPMAIMOHHUTE CHCTEMH € OYaKBaH IIpoliec U 3a
YIPaBJICHUETO 1 clie/iBa Aa ObAAT NPUIOKEHH MEPKHU Ole B CAMOTO Havajo Ha rmpoekta. Criopel HSIKOU aBTOPH
(Aboulsamh and Davies, 2010) npoGiemute Ha €BOJIOIMATA HA CHCTEMara MOraT aa ObIaT pemieHH, 4pe3
n3nompade Ha UML auarpamu. E3ukbT € yTBBPAEHO CPEACTBO 32 MOJENMpaHe Ha CUCTEMH, U ChLIECTBYBAT
codTyepHH IPOAYKTH?’, KOMTO TPE/UIAraT Bh3MOXKHOCT 33 FeHEPHpPAHE Ha KO Ha 6a3a Ch3aJeHATa JHArpaMa.
Bwbrpeku ToBa, He cuuTame 3a Bb3MOXKHO, Ype3 HAIMYHHUS KbM MOMeHTa codTyep U xapayep, npomsiHa B UML
JarpaMaTta oIMcBallia eJHa CUCTeMa Jia JJOBe/ie aBTOMATHYHO JI0 NPeCch3/laBaHe Ha LeNusi cCOPTyepeH MPoayKT.

B Tta3um Bpp3Ka mojkpensiMe Tesara, dye paboTrara IO IMPOMSHA HA CTPYKTypaTa Ha pesalioHHa 0a3a oT
JIAHHU U ChOTBETHHUTE MPOMEHH B KOJIa HE MOXKe Jia Objie HamrbiaHO aBToMaru3upana (Schink, 2013), Ho cunTtame,
4ye Moxe 1a ObJie 3HAUNTEIHO yJIECHeHa NPH yroTpeda Ha OINpeAeIeH: TEXHOIOTHH.

ORM paboTHHM paMKn — CBIIECTBYBaT MHOXXECTBO MHCTPYMEHTH 32 OCBIIECTBSIBAHE Ha BPB3Ka MEXKIY
penanvoHHN 0a3uW OT JAHHW M OOEKTH B IPOTPAMHMS KOJ, KaTO HSAKOM OT TAX INpe/JlaraT M MHCTPYMEHTH 3a
MpOMsIHA Ha CTPYKTypaTa Ha qaHHuTe. [Ipy M3mosnsBaHe Ha €3UK 3a pa3paboTKa Java MOKe J1a ce B3eMe ITPEABU
nponykra Hibernate, koliTo MMa Bb3MOXKHOCTH 3a Ch3JaBaHe Ha TaOJHMIM U J00aBsHE Ha KOJOHM B 0azarta OT
JIAaHHH [IPU TIPOMSIHA B ITPUJIOKEHUETO.

Active Record e ORM pamka u3mos3Bana B Cpeji ¢ e3uk 3a mporpamupane Ruby on Rails, kosito naBa
BB3MOKHOCT HE CaMO 3a IPOMSIHA HA CTPYKTypaTa Ha 0a3aTa OT JaHHM (HAPHYAHH MUIPAaLHH’)), a U 100aBsHe
Ha notpedutesncku SQL komanam.

IMogo6HM WHCTPYMEHTH ca HAIWYHMA TIpH W3non3Bane Ha mwiatpopmara .NET B mummero ma Entity
Framework, kakto 1 Ha pa3npocTpaHeHus 3a pasdpaborBaHe Ha yeO npuioxenus esuk PHP (Propel, Doctrine).
Brnpexy, ye usnomssadero Ha ORM paboTHM pamku mojmomara mporeca no pehakTopuHr, TOH He MOXKe J1a
Ob/ie U3LSII0 ABTOMATU3UPAH OT THX.

WHcTtpymeHnTH 3a eBomonysi Ha 0a3W OT JaHHM — OCBEH Ha HHUBO IIpOrpaMeH Ko, ca HAJINYHU
MHCTPYMEHTH 32 pe(akTOPUHI HACOYEHHM camMo KbM 0a3zaTta or naHHH. [IpoektsbT MeDEA (Metamodel-based

20 https://www-03.ibm.com/software/products/bg/enterprise
21 Hansson, D.H., Kemper, J.: ActiveRecord::Migration (2009),
http://api.rubyonrails.org/classes/ActiveRecord/Migration.html
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Database Evolution Architecture) e cTpika KbM pa3peliaBaHe Ha NMpoOJeMUTE Ha EBOJIOLMATAa Ha 0a3zaTa OT
JIaHHH, KaTo JeGHuHUpa METaMoJiell, Ype3 KOWTO IMO-JEeCHO Jia Ce U3BBPIUBAT M IMPOCIEIsIBAT HEOOXOIUMHUTE
npoMmenu mo 6azata ot gaHau (Dominguez et al., 2008). Benpekn ToBa He € JOOWI IIUPOKO MPUIOKEHHE H
MOMYJISIPHOCT, @ € U3BECTEH M0-CKOPO B HAYYHHTE, OTKOJIKOTO B CPEJMUTE HA pa3pabOTUUIIHTE.

Jpyr npoexT noOwi mo-mupoka HOmyJsipHOCT noj ¢opMaTta Ha codryepeH uHctpyment e DB-MAIN
(Hick and Hainaut, 2006). Toii mpeaocTaBs Bb3MOXKHOCTH 3a YIpaBJICHHE MOJea Ha JaHHWUTE M MPOMSHA Ha
CTpYKTypaTa My, KaKTO W EKCIOpPTHpaHe Ha JaHHUTE KBbM pa3NIu4Hd Qopmard u m3noin3BaHe Ha UML
qmarpamu®>. BhOpeKH MOCOYEHHTE MpPeIMMCTBA, TPAOBA a ce B3eMe mpeaBua (Bakrta, de MPOAYKTHT HE €
6e3mareH.

IIpoxyKT, KOHTO MPEAOCTaBs CHIIUTE BB3MOKHOCTH 3a pehakTOpuHT Ha 6azaTa OT AaHHM, NMa Oe3IIaTHA
BepCHs M J00aBs M aBTOMATH3MPAHO Ch3/ABaHE HAa JOKyMEHTAIms 3a mpomennte ¢ Liquibase®. Ilogo6Ho Ha
MOCOYEHHTE MO-TOPe MHCTPYMEHTH TOW € HAaCOYEeH caMO KbM peJIallMOHHM 0a3M OT JaHHHU, KOETO T'o IpaBH Haii-
MOAXOASIT 300D 32 LIEJIUTE Ha pa3padoTKaTa IpY M3I0JI3BaHe Ha TO3W BHJ] OpraHU3aLs Ha JaHHUTE.

[IpunaraHero Ha TOCOYEHHTE IIO-TOPE MHCTPYMEHTH HMMa IOTEHIMANA Ja CMEKYHM IOCIEAUIUTE OT
HEoOX0MMOCT OT IPOMEHH B CHCTEMaTa M Jla HallpaBu Ipoleca Ha pedakTOPHHT Mo-jeceH. Brrpeku ToBa, He
CYMTaMe, Y€ Te3U MHCTPYMEHTH MOTaT Jia eIMMHHUPAT U3LUIO HSAKOM OT TIOCOYEHHTE MPOOIEeMH.

3a 1a ce u30erHe Hy)K/laTa OT IPOMsIHA Ha CTPYKTyparta Ha 0a3ara OT JaHHHU € Bh3MOXHO Jla C€ U3I0JI3Ba
TaKaBa TEXHOJIOTHSA, B KOATO HSAMA NPEABAPUTEIIHO JIeUHUpPAHA CXEMA.

Wznomssane Ha CYB]] B KOMTO HAMa NpeIBApUTENIHO AeHUHUpaH MOJEN Ha JAHHHUTE -Pa3BUTHETO Ha
M3UCKBAHUATA 33 MAam@OMpyeMOCT KbM HH()OPMAIMOHHUTE TEXHOJOTHH IIPe3 IIOCIEAHOTO JECETHIIETHE,
HaJIOXKM T0sIBaTa Ha 0a3u OT JaHHU ¢ KOHLETLHS pa3lindHa OT penanuonHaTa. Te Haii-uecto ce Hapnaar NoSQL
0a3M OT JTaHHU M NPEIOCTABSIT B3MOXKHOCTH 3a M3II0JI3BaHE HA NO-ThBKAaBa CTPYKTYpa Ha JAHHWUTE, B CPAaBHEHHE
¢ pemamuoHHUS Mozes. Karo Haif-mmpoko pa3npoCTpaHeHHM NPENCTABUTENM MOraT Ja ObIaT IOCOYEHH
MongoDB, CouchDB, Bigtable u Dynamo.

B MongoDB nampumep naHHHTE ce ChXpaHSABaT B CTPYKTYpU HapedeHH KOJEKIMH, ChCTOALIM Ce OT
JIOKyMEHTH, KbM KOMTO HSMa W3UCKBaHE 3a IpeJBapUTeNHO JehuHUpaHe Ha cxema. ToBa O3HayaBa, ye aKo JI0
JlaJIlecH MOMEHT OT BpeMe oIpejiesieH 00eKT ce OIICBa C TOYHO OIpEe/ACIeHH aTpUOyTH, TO HAMa HUKAKBH MPEYKH
B CJIeJ[BaIKs 1a O'b/Ie ONMCaH ChC CHBCEM PA3IMYHU XapaKTEPUCTHUKHU, KOUTO Ja Ce 3alMIIaT B 6a3aTa OT JaHHU.

KaTo mpousTuuamy noisu OT M3MOJ3BAHETO HA TaKbB BHJ 0a3u OT JAHHU MOrar Aa ObJaT MoCcOoYeHU
CMEK4YaBaHE Ha NpoOIeMHTe ¢ MamabupyeMocTTa M NpOMsSHA Ha JIOTHYECKaTa CTPYKTypa HAa JaHHUTE.
[IpomsiHaTa B cTpyKTyparta ce oTpassiBa MUHUMaiHO Ha camara CYB/I, 3amoTo T HsIMa cXeMa M CIIeI0BATEeTHO
He ce Hajlara aJMHHUCTPATOPHTE /1a 51 MPOMEHST M Jia peajn3upaT HOBUTE M3WUCKBAHUS 33 OTPAaHMUYCHUS KBM
JTAaHHUTE.

[Nocouennte mpenuMmcTBa OMxa yJIECHHJIM HaHacsHE Ha INPOMEHUTE B Cllydad NPH KOUTO CE Hajara
Jno0aBsHE Ha HOBM MHCHHM, HOBH XapakTepHCTHKM Ha aBtoOuorpaduss u T.H. OCBEH TOBa IOBEYETO
Hepenanmonun CYBJ] mpenoctaBs MexXxaHW3MH, UYpe3 KOWTO Jia C€ pa3pellld eBeHTyalIeH NpoldiieM ¢
EKCIIOHEHIIMAIHO YBEeJIMUaBaHe Ha IOTPEOMTENITe M TeHepupaHaTa OT TAX MH(opmanus, KaTo ce M3MOoJ3BaT
MHO>KECTBO KOMITIOTPH.

Bepeku, ye usnon3Banero Ha HepenannonHd CYBJ] uMa HeoCcnopuMHu MpeaUMCTBa, TPsOBa 1a Obaar
pasriieiaHi U HeIOCTAaThIIMTE Ha Ta3H KOHLISIILHSL.

1) JIuncata Ha npeaBapUTeNHO JAeHHUPaHA CTPYKTYpA YCIOXKHABA M3BINYaHE U 0000IIaBaHe HA TaHHH
B pa3IMuHM MO BHJ oTYeTH. ToBa 03Ha4aBa, ye CleHapui 4 1o 3aJaBaHe HAa HOBM M3MCKBaHMS KbM HM3XOJa Ha
crcTeMaTa, MOXKe Jla ce IIPEBbPHE B 3a/1aua ¢ IIOBHIIEHA CII0KHOCT.

2) Hanoxenure oT nmoTpeOUTEINTE JIOTMIECKH U3HCKBAHUSI KbM JJaHHUTE TPAOBaA J1a ObAaT peaslu3upaHu
B KOJIa HA IPHJIOKEHUETO — JIOKATO MPHU PEJIAIIMOHHUTE CXEMH TE3HM M3WCKBAaHWS Ce HajaraT OT cHcTeMaTa 3a
ynpasJeHue Ha 0a3 OT JaHHH, TO TYK OTTOBOPHOCTTA 3a TOBA € M3ISAJIO B phlieTe HA mporpamucrure. 1o tasu
npuurHa criopen Hikou asropu (Rocha et al., 2015), NoSQL 6a3ute OT maHHHM HSMAT HM3IBUIO HEOIpenelcHa
CTPYKTYpa — CTPYKTypaTa BCHIHOCT Ce Mpujara OT caMoTo npuiioxkeHue. ETo 3aio, nopu Korato ce W3Io3sa
CYB/l, xoATO HE 3aabiDKaBa IMpeaBapUTENIHO AePuHHpaHE HA CTPYKTypaTa Ha 0a3aTa OT JaHHHU, C€ Hajara
M3BBPIIBaHE HA TPOMEHH B MPUIIOKEHUETO TpU peakTOPUHT Ha Oazara.

Io Te3u MpUYKMHU CYMTAME, Y€ M3MOJI3BAHETO HAa HEPEeNalMOHHHU 0a3u OT JIaHHU MOXKE Ja PELIX HIKOU OT
npoOJieMHTe Ha EBOJIONMATA Ha CHCTeMara, HO He O cielBajio Ja ObJe NpHeMaH KaTo EAMHCTBEHA
BB3MOXKHOCT.

22 http://www.rever.eu/en/technical-features
28 http://www.liquibase.org/
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5. 3akiaouenue

HampaBeHOTO mM3ClienBaHe IIOKa3Ba, Y€ CH3AABAaHETO W PAa3BUTHETO HA COMTYepeH MpPOEKT 3a
BUPTYyaIM3alys HA 3a/ayudl 32 M3IBJIHCHHE OT CTYJCHTH B Kypca Ha BHCILETO 00pa3oBaHHE € B3MOXHO. 3a Ta3H
men obade e HyXKHO Ja ce B3eMaT MPEIBHA OCOOCHOCTHUTE Ha COPTYepHOTO MPOM3BOACTBO B KOMOHMHAIS CHC
crielinUIHATE HYXKIU Ha ITOTPEOUTEIUTE Ha CHCTeMaTra.

Cp3nageHuaT KIacu(pUKaTop Ha IIPOMEHHUTE B CHCTEMaTa € MPHIOKEH KbM BB3MOKHUTE UM H3TOYHHMIIH.
[o To3n Ha4YMH ca oYepTaHU Hail-KpUTHYHUTE OOJACTH U Ca M3BEIICHHU IPENOPBHKH 32 CMEKYaBaHE HETaTUBHUTE
HocJIeIMIM OT npomenure. Hskon ot Tsx BrimoyBar wusnoisBane Ha CYB/l, konTo mo3BoJsiBaT pasnpeneinsHe
Ha HaTOBAapBaHETO M MMaT I10-CBOOOJHHM M3MCKBAaHMS KbM CTPYKTypara Ha 0a3ara JaHHM; IPH HM3IOJI3BaHE Ha
penarmontna B/l ma ce B3eme mpensua uHCTpyMeHTa Liquibase; 3a ymecHsBaHe Ha MpoOMEHHTE B YacTHTE OT
MPOTpaMHUS KOJI, KOUTO MPaBsT Bpb3Ka ¢ Oa3ara nanHu aa ce nnonmsa ORM paboTHa pamka.
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Technical feasibility of a software project for virtualization of tasks
performed by students in the higher education course - problems and
solutions in evolutionary development
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Abstract. The dynamics of business requirements necessitates the modernization of teaching methods in
schools and universities. The purpose of the publication is to explore the technological aspects of creating and
maintaining a complex software system for virtual learning. In order to assess technical feasibility, a classifier
of potential software changes is proposed, taking into account the impact they have on the database
administrators and developers. The article offers different approaches to managing changes, both at the
programming code level and at the database level. The limitations imposed by the technologies used are
analyzed and, on this basis, the best methods for managing changes in the virtual learning software system are
outlined. The results of the study can be useful for software system designers and database administrators.

Key words: code refactoring, database, database management systems, NoSQL, software changes.
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Crnenuguynu aIMUHUCTPATUBHY 3a1a4u npu MongoDB u MySQL

Hpan KYIOMI’KUEB!

! Mixorommueckn yHUBEpCHTET - BapHa
ivan_ognyanov@ue-varna.bg

Pesrome. Cucremure 3a yrpaBieHHe Ha 0a3d OT JIaHHHU OIIPEAEIIAT JI0 TOJIIMa YacT OT OTPAHMYEHHUATA, KOUTO
IIle ¥MaT W3ION3BALIUTEe T'M COPTyepHH NpwioxeHWs. [lo Tasu mpuyYMHA agMUHUCTPATOpUTE Ha 0asu OT
JAaHHU Ce TPWXKAT 3a YNpaBlICHHE Ha peIulia IPOLECH OT KOMTO 3aBHCH KauyecTBOTO Ha codryepa.
ITyOnukanusaTa uMa 3a Led Aa ObJaT M3CICIBAaHW U CPAaBHEHH METOIWTE 3a HM3BBPIIBAHE Ha OCHOBHM
aIMUHUCTPATHBHHM 33/1a4M NIPU M3BBPIIBAHE HAa apXMBUPAHE M Bb3CTAHOBSIBaHE Ha 0a3u OT JaHHHU. 3a 0OEKT
Ha CpaBHEHHETO ca H30paHM cucTemMHuTe 3a ympaBienne Ha 0asu oT manmaum MySQL u MongoDB.
AHaJIM3UpaHy ca NPHIMKUTE U Pa3IUKUTE B KATETOPHUTE JIOTHYECKa U (PU3MYECKa OpraHU3alMs Ha JaHHUTE,
METOJM 3a M3MEpBaHe pa3Mepa Ha 0a3ara OT JJaHHM, HaPaCTBAHETO I, KAKTO M BPEMETO 3a U3IIbIHCHHE Ha
olepanyy MO apXMBHUpPaHE M BH3CTAHOBSBaHE. l3ciienBaHU ca caMo OE3IUIATHUTE BEPCHU HA NPOXYKTHTE B
KauecTBOTO MM Ha Hal-pa3npocTpaHEeHH B cBeTOBeH Mamad. OTKPHUTH ca HSIKOHM CXOJICTBA B YIIPABJICHUETO Ha
JIBETE CHCTEMH, KaKTO ¥ CHJIHU M CJabu CTpaHM Ha BCsKa OT TAX CIpsMO napyrara. M3cieaBaHeTo Moxe naa
ObJIe OJE3HO 32 AIMIHUCTPATOPH Ha 0a3d OT JaHHH

KnrouoBu aymu: anMuHUCTpUpaHe Ha 0a3u OT JaHHH, apXWBHPaHE, CPAaBHEHHE Ha 0a3d OT JaHHHU, CUCTEMHU
3a ynpasJeHHe Ha 0a3H OT JaHHU.

1. BnBeaenne

[lo3HaBaHeTO Ha XapaKTEePHCTHKUTE M METOJUTE 3a H3MEpBaHE 3a KOJIMYECTBEHO M3MEpBaHE Ha
kauectBata Ha CYB/] e BaxkHa 9acT OT OTTOBOPHOCTUTE HA aJMUHHUCTpATOpUTE MM. ToBa MOXeE Jla IOMOTHE 32
nogoOpsiBaHe Ha ObpP30/€HCTBHETO, MOBUIIABAHE HAa CHUTYPHOCTTa W Ch3JaBaHe Ha yCTOWYMBA CTpaTeTHs 3a
apXMBUPAHE U Bb3CTAHOBSIBAHE.

[TybnukanusaTa pasriexaa Oe3uraTHUTE BepCHH Ha ABe oT Hali-monyispaute CYB/l B cBeTOBEH Mamad —
MySQL u MongoDB. IlpuumHnute 3a IHUPOKOTO MM pa3MpOCTpaHEHHE MOraT jAa OBJaT CBBP3aHU C
BB3MOKHOCTTA 3a OE3IUIaTHO M3IOJI3BAaHE M CKOPOCT Ha paboTa M MpH JBETe; OTBOPEH KOJ, M3IMOJI3BaHE Ha
pasmpeneneHa o0paboTka Ha nHpOpMaIUATa U HepedannoHHa cxema B MongoDB. Ilenra Ha myOiukaiusTa e 1a
OTKPOM METOJM 3a M3BBPIIBAHE HA CIEIHUTE aJAMUHHCTPATUBHU 3a/a4d - M3MEpBaHE pa3Mepa Ha 0a3aTa OT
JAaHHM ¥ OTKpHBaHE Ha TEHICHLUU B HEHHHS pacTeX, METOAWTE 3a M3MEpBaHE Ha BPEMETO HEOOXOAMMO 3a
M3IIBJIHEHNE Ha KOMaHIH 3a apXUBHpAHE U BH3CTAHOBSBAHE, KAKTO M J]a MMOJ4YepTae CHIHM U ciabu CTpaHd Ha
neere CYB/] B Te3u o0nacTu.

2. Oco0eHocTH Npu Jornyecka u ¢puznyecka opranusanus Ha fanaute B MySQL
u MongoDB

Pa3mepsT Ha 6azaTa OT JaHHU € (hakTop, OKa3Ball BIUSIHUE, KAKTO HA MpoLieca HAa apxXHBUPaHe, TaKa U Ha
npoleca Ha Bb3CTAHOBSIBaHe. 3a Ja MOXe Jia O'blie U3ClieJBaHa CTEIICHTa My Ha 3HAYMMOCT, € HEOOXOIUMO J1a ce
u3cieaBaT xapaktepucTukure Ha MySQL, oka3Baluu BIMsSHHE Ha pa3Mepa Ha 06a3aTa OT JaHHH, METOIUTE 3a
U3MepBaHe Ha pa3Mepa, KakTo U J00uBaHe Ha WHGOPMAIKs, T03BOJIABAILA YBEINYABAHETO MY ChC 3aMa3BaHe Ha
TCH/ICHIUHTE 33 PACTEX.

Apxutexrypata Ha MySQL mo3BossiBa n300p Ha pa3mTUYHU XpaHWIIHIIA 32 BCAKA OT TabiuuuTe B Oa3ara
ot maunu. (Bell, 2013) onpenens usnon3Baneto Ha pasaudHu xpanunuma B MySQL karo eana ot Haii-mo0pute
BB3MOXKHOCTH MPEIJIaraHd OT MPOAYKTa, 3al[0TO TOBA MO3BONSBA [a Obae HacTpoeHa Ga3aTa DaHHH KaTo ce
n30Mpa Hal-TIOIXOSIIIOTO XPAHMIUIIE B 3aBUCHMOCT OT W3UCKBAHMATA HA TMPUIIOKEHHUATA KbM BCSIKA TabnuIa.
Hampumep u3non3BaHe Ha XpaHHWJIMILE, KOSTO OCHIYPsiBa KOHTPOJ Ha TPaH3aKLUHKUTE 32 MHOIO aKTUBHHU 0asu OT
JaHHU WM U3MOJ3BaHEe HA XPAHUIIHUIIE, KOSTO ChXpaHsIBa JaHHUTE B ONEPAaTHBHATA MAMET B CIIy4aH, B KOUTO Te
ce JIOCTBIIBAT YECTO, HO HE CE IIPOMEHSIT.
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MySQL 5.7 nonabpixka ciequute xpanwiniia 3a nanaun: MyISAM, MERGE, MEMORY, InnoDB, CSV,
Blackhole, Archive, Example (ma6mnon 3a cb3naBane Ha HoBU xpanmwnuina) ¥ FEDERATED (MySQL, 2019g),
KaTo IMpezcTaBs BCsiKa TaOJnIa Ha TBBPAMS IUCK KaTo rmoHe eauH daiin. Tol nma pasmmpenue .frm, cpabppxa
ONuCcaHWe Ha CTPYKTypaTa Ha TaOlMIiaTa M ce Ch3JaBa OT CHPBHPA, a PA3IMYHUTE XPaHWIMIIA MOTaT Ja
Ch3Ja/laT JONBJIHUTEIHU (ailyioBe, ChABPIKAIIN JAHHUTE OT TaOMULIUTE W MHGOpMAIMs 32 MHAEKCUTE, KaTo
HUMEHAaTa M CTPYKTypaTa UM 3aBucH oT XpaHmwinieto (DuBois, 2008).

MyISAM e TUIBT XpaHWIHMINE Ha JaHHHU 10 mompazbupane B MySQL mo Bepcus 5.5. Tabmummure ca
CH3JIaJICHN Ype3 METOAH 3a KOMIIPECHS ¥ ONTHMH3ANMs Ha MHICKCUPAHETO 3a MOJ00psBaHE Ha CKOPOCTTA H TI0
Ta3W NMPHYMHA CE M3I0J3Ba MPH peaan3allis Ha CKIAJ0BE OT JaHHU M NPHUIOXKEHHS 33 €ICKTPOHHA ThPTOBUS
(Bell, 2013), kakto u mpu craructudeckn ananm3 Ha mamuure (Kaneva, 2019)(Vasilev and KEHAYOVA-
STOYCHEVA, 2017). 3akit0ouBaHeTo € Ha HHBO TabiWIla W W300phT HA TOBA XPAHWIIHIINE CE MPEIOpHYBA,
KOraTo CKOpPOCTTa Ha YeTeHe € OT Haii-roisMo 3HaueHue. MyISAM mpezcrasst Besika Tabnuna Kato Tpu Qaiiia
Ha TBBPAUS JUCK — OCBEH (aiina, onucBalll CTpYKTypaTa Ha TabJIHMIaTa, Ce U3I0JI3BaT U (aiiioBe ¢ paslupeHne
.myd (3a 3amuc Ha ChABPIKAHUETO Ha peoBeTe) u .myi (3amuc Ha nHpopmanus 3a uaaekcure) (MySQL, 2019g).

InnoDB mnoanbpka MeXaHW3BM 3a NPEBbPTaHE Ha3aJ Ha HEW3IBIHEHH A0 Kpail TpaH3akIWHW, KaTo
TabNMIKTE OT TO3W BUJA Morat ja Hapactsar a0 64 TB (nmo-manko or MyISAM — 256TB). Benpeku no-mankus
MaKCHMaJIeH pa3Mep XPaHWIHUILETO Ce W3MOJI3BA 10 NojApa3OupaHe 3a BCHYKH HOBOCH3JAJCHHM TAaOJIMLMU U OT
¢upmara paspaborunk (Oracle) mpemoppuBaT npmnaraneTo My. InnoDB e mbpBoTO Xpanmmume B MySQL,
KOETO MOoAIbprKa paboTa ¢ TpaH3akimu (cbriacyBane ¢ npuHnuna ACID) u noaaepskane Ha pedepeHTHA ISIOCT
Ha JaHHHUTE. TaOnuiy, chXpaHSABaHM B TakbB (popMar, MpeiaraT 3aKIIOYBaHE HA HHUBO 3aIic (SOMHCTBEHO
wiateHoTo xpanwnmnime NDB mpeanara mono0Ha BB3MOXHOCT) — JIOKATO C€ W3MBJIHABA TPAaH3AKLIUS BBPXY
JaJICHN 3aIMCH OT TabiMIaTa, Te OCTaBaT 3aKJIIOYEHH, HO APYI'W TPaH3aKIUH MOTaT Jja C€ M3IBJIHSABAT BBPXY
OCTaHAJINTE 3aIHCH.

Tabmuuute or Tun InnoDB wu3mon3Bar ABa HauWHA 3a ChXpaHSIBAHE HA JAHHUTE: WHAUBUAYAIHO W
CroieNieHo Tabnu4HO mpocTpancTBo. CHOIEICHOTO Ce ChCTOM OT €IUH WJIM MoBede rojieMu (aitioBe, KOUTO
(hopmupaT JIOrHUECKH CBbp3aHa 00JacT 3a ChbXpaHsIBaHEe Ha JIAHHU C pa3Mep paBeH Ha cymara OT pa3MepHTe Ha
uHauBuayanaute ¢aitnose (DuBois, 2008). B TakbB ciy4ait eTMHCTBEHUAT (ailn crienuduyeH 3a Besika Tabaua
e ¢aitneT ¢ pasmupenue .frm. [Ipu u3non3Bane Ha ONIMUTE, 33AaeHH 110 noapa3oupane B MySQL (no Bepcus
5.6), ce ch3naBa equMHCTBEH (aiin ¢ manau ¢ ume ibdatal (Hapuua ce croeneHo TabJMYHO MPOCTPAHCTBO) U JBA
nor Qaitna ib_logfile0 u ib_logfilel. B Te3u ¢aiinoBe ce 3amucBaT JaHHUTE OT TaONWIUTE OT BCHYKH 0a3Hl OT
JaHHU Ha ChPBBPA, KAKTO U ONEpallMKTe, U3BBPIIBAHU BEPXY TAX. Ciien Bepcust 5.6 no noxpasdupane (MySQL,
2019b) e Bxitouena omusta innodb_file per table, mpu kosTO 32 Besika Tabnuna ce ch3aaBa (aiil ¢ JaHHU C
pasmmpenue .ibd.

XpaHWIMIIETO TIO3BOJISIBA Ch3JlaBaHe W M3TPUBAHE HAa MHIAEKCH C TMO-MaJKO BIMSHHE Ha
MPOU3BOJIUTENHOCTTA U JIOCTBITHOCTTA, @ CTPYKTypata My € edekTHBHa 3a mosiera ¢ AbiIbr TekcT 1 BLOB.
Crnopesr Hac ToBa € W €lHA OT IPUYMHHUTE Jia Ce MPENopbhYBa 3a CPeld, B KOUTO CE U3BBPIIBAT MHOXECTBO
orepalyu 1o 3amnuc, 1okato MyISAM e npenopbuuTenHo 3a TaOIUIU MPEANMHO 33 YETCHE.

Xpanunuiiara Merge u Federated umat cxoHo npeanazHaveHue. JlokaTo mMbpBOTO € BUPTyasHa Tabiauna
Ch3/1aJicHa, Ype3 KOMOMHMpaHe Ha HIAKOJKO TAabJIUIM ¢ eAHaKBa CTPyKTypa oT Tull MyISAM oT equH ChpBBp
(Vaswani, 2009), to Federated moxe ma ce 6a3upa Ha Tabiuim ot pasnuuau cepebpu (Bell, 2013).

Tabmuuute oT TH Memory M3MOJI3BaT €IUHCTBEHO (aiil ¢ pasimupeHne .frm u He ce MpeAcTaBsT 1o
JIpyr HauuH BBB (hailioBaTa cucreMa, 3alIOTO JAHHUTE M MHICKCHTE M Ce 3alucBaT B ONEpaTHBHATA IaMeT
(MySQL, 2019f). Ilpu crnupaHe Ha ChpPBHPa ChABPKAHUETO CE U3TPUBA U IMPU pecTapTHpaHE TAOIHIUTE Ca
npasau. Tabmunure ot Tvn Blackhole cpiio ce npencraBaT Ha TBBPAMS AUCK C €IUHCTBEH (Al ¢ pa3mIMpeHue
frm, 1O 3a paznuka or Memory TabinunuTe He ChAbpxkat Hukaksu ganau (MySQL, 2019d).

Xpanmmmmero Archive e cb3ageHo 3a ChXpaHsBaHE Ha TOJIEMH KOJIMYECTBA PSAAKOAOCTHIIBAHH
MCTOPUYECKHU JIaHHU B KOMIIpeCcUpaH Buj. Hsima vHAekcanusi U eIMHCTBEHUSAT HAYUH 32 JIOCTBII JI0 JaHHHUTE €
4pe3 ckanupane Ha Tabmuiata (MySQL, 2019c).

OnucaHuTe XapaKTepUCTUKU Ha XpaHunumara B MySQL HO BHASAT 10 M3BOJA, Y€ OT IJie[HA TOYKA Ha
apXMBHPAHETO M BH3CTAHOBSBAHETO, 3HAUEHUE MMaT mpeauMHO xpaHmnmara MyISAM u InnoDB — n3nomssar
ce Haii-uecTo u 3a pasnuka oT Memory u Blackhole cepxpansiBaT onepaTHBHH JaHHU HAa TBBPAMS AHUCK.

MongoDB e 3HaunTenHo no-HoB codryepeH. Brrnpeku ToBa 100MBa roysiMa Moy IsIpHOCT U Ce W3M0JI3Ba
OT IHMPOK KPBI' CBETOBHOM3BECTHH KOMITAHMM 3a OOCIY’)KBaHE Ha 4acTH OT MH()OPMAalMOHHHUTE UM CHCTEMH,
MOJUTbPoKaIlM TosleMu o0eMu oT paHHK. HapactBamara nomyssipHoct Ha MongoDB Hanara HyxziaTta ia Obnar
OLICHEHH BB3MOXKHOCTHTE 1 32 M3ITBJIHEHHE HA KIIACHYECKH aIMUHUCTPATHBHU 3a1auH.

MongoDB e CYB/], cp3aaneHa 3a O6bp3a pazpaborka Ha yed mpuioxkenus (Vohra, 2015), u no tasu
NPUYMHA € IPOSKTHPaHa Jia JiaBa Mo-ToJisiMa CB00O1a Ha IIPOTrPaMHCTHTE NPH NPOEKTUpaHe Ha 0a3ara OT JaHHH.
3a pa3nuka OT CHCTEMHUTE 3a YIpaBJIeHWE Ha pelaloHHU 0a3u oT AaHHHM kaTo MySQL, TepMuHONOTHSTA HE
cienBa Hepapxusita ,,0a3a OT JaHHU — peanus — 3anuc’, a ,,0a3a OT TaHHU — KOJIEKIUS — TOKYMEHT .
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Jokymenture B MongoDB ca 6azupann Ha JSON, momyssipeH MeToJl 3a ChXpaHsBaHE Ha MPOMEHINBH
cTpyktypu ot nanHu. JSON e akponum 3a JavaScript Object Notation u cTpyKTypaTa My ce ChbCTOHM OT KJIIOUOBE
Y CTOWHOCTH, KOUTO MOTaT Ja ObAaT M BIOXKEHHU, KOETO 'Y NPaBHU aHAJIOTMYHU HAa PEYHUIUTE M XeII-TaOJIUINTE
B APYTH €3ULM 3a IPOrpaMHUpaHe.

JlokyMeHTUTE ce cepuanu3upar Ha Jucka BbB (opMaT nosHar kato Binary JSON (BSON) — aBomuno
(obunapno) npencrassine Ha JSON nokyment. OT Bepeus 2.6 MongoDB u3non3sa crpaTerus 3a npeaocTaBsiHe Ha
JIMCKOBO TIPOCTPAaHCTBO, IMEHYBAHa ,,IPEIOCTAaBsIHE Ha pa3Mep Ha Bropa crenern’ (Franca, 2015). Odunmanaara
nokymentarus (MongoDB, 2019d) couwm, we 3a pasmpesensHe Ha TPOCTPAHCTBOTO CE W3IION3BAT CTEIICHH Ha
nBoiikara (32 KB, 64, 128, 256, 512, ... 2MB), kaTo Haii-MaIKuAT BB3MOXCEH JOKYMEHT € ¢ pa3mep 32 Oaiita, a
pa3mepute Hax 2 MB ce monydaBar kaTo ce 3aKpbIUIM Harope 10 Haii-Oam3KoTo KpaTHO Ha gucioto 2. [Ipu tazu
OpraHM3anys cJel] BCEKM NOKyMEHT HMa Ipa3HO MsCTO, KOETO € MPEANOCTaBKa 3a HaMalsiBaHE Ha
MPEMECTBaHUTA U (parMeHTALUATA.

KonexnunTe ¥ WHIEKCHTE Ce ChXpaHIBAT BHB (paiiloBe, KOUTO MbPBOHAYAIHO Ca JIBA — CHOTBETHO C
pa3mepu 64 u 128 MB. llenta Ha npenBapUTEIHOTO 3a€MaHE Ha AUCKOBO NMPOCTPAHCTBO € JAAHHHUTE B TAX Ja
3aeMarT ChCEJAHHM CEKTOPH Ha TBBPAMSA IHUCK, KOETO na aoBeae g0 mo-0b6p3 mocren (Sulov, 2014). C
yBeIM4YaBaHeTo Ha naHHUTe MongoDB nponbinkaBa na ch3naBa HOBH (aiiyioBe ¢ JaHHH. Becekn HOB daiin 3aema
JIBOMHO TOBEYE MSCTO OT MPEAXOXAAlMA To, AOKaTo pa3MepsbT gocturHe 2 GB. B To3u MOMEHT BCHYKH
ciensamy (aiinose ca ¢ pasmep 2GB. Taka ¢aitnst ¢ pasmupenue .2 me O0bpae ¢ pasmep 256 MB, 3 ¢ 512 u
T.H.

Cren xaro mpoyduxme oduIMaTHaTa TOKYMEHTAlMs M Jpyra JUTepaTypa, CTUTHAXMe 0 W3BOJa, 4e
MongoDB Moske na ce CTHTHE 0 CHTYalus, B KOSTO MMa CHIIECTBEHA Pa3InKa MEXIY PEaHOTO H3IOI3BAHO
MPOCTPAHCTBO M 3a€TOTO Ha TBBPAMS JIUCK, JOKATO TOBA HE € BB3MOXKHO mpr MySQL.

Kakro u mpn MySQL, xpaHmminaTta ca KOMIIOHCHT, OTTOBOPEH 3 YIPABICHUETO Ha ChXPAHIBAHETO H
JIOCTBIIA 10 JaHHUTE. M300phT Ha XpaHWIHUILE BIUSEC BbPXY NPOU3BOAUTEIHOCTTA HA NMPHIOKEHUETO U 3aBUCH
OT HETOBUTE M3UCKBaHUs. PaznnyHu XpaHuIuiia Morar Aa ObaaT u30UpaHyu B paMKUTE Ha Pa3IMuyHHUTE BB3JIH OT
permKupaHa 6a3a OT JaHHM WM JOPH Pas3iIMYHU BB3JIM HA paslpeneseHa 0a3a OT JaHHU. XPaHWIMIIETO
MMAPv] ce usnonssa no mojapasdupane 10 Bepcus 3.2, a 3a MO-HOBUTE Bepcuu O(HUIHATHATA JOKYMCHTAIIUS
(MongoDB, 2019f) mnpenopsusa WiredTiger. XpaHHIMIIETO, CbXpaHsABAIIO IslaTa 0asza OT JaHHA B
orepaTuBHaTa namer In-Memory, € HaTM4HO caMo B TIaT€HaTa BEPCHS.

XpaHWIMIIETO HA JaHHU 3a€Ma Ba)KHO MSACTO B M3CIEABAHETO, 3alIOTO OKa3Ba BIMSHME Ha pEAUIa
XapaKTepUCTUKW Ha IOBEAEGHHETO Ha 0a3ara JaHHW, BKIIOYHMTEHO W HAa JONBIHUTENHUTE (QailioBere,
3anKCBally W3BBPIICHUTE ONEepanuy B 0a3ara OT JAaHHM, KOUTO ca W3TOYHMK HA MCTOpHUYEcKa MH(opmanus.
Ta3u nrdopmanust Moxke na ObJe M3MON3BaHA 33 MPOCIEsSBaHE HA TEHICHINHUTE B Pa3BUTHUETO W pacTexa Ha
6azarta OT aHHU W IO TO3M HAuYMWH Jia Ob/ie CUMYIMpaHa HelHaTa paboTa 3a MPOABIDKUTEIICH IIEPHOJ OT BpeMe,
3a Ja ce M3cie/lBaT XapaKTepUCTHKHTE Ha M30paHa CTpaTerus 3a apXMBHpPaHE M BH3CTAHOBSIBAHE, KAKTO U
Obp3oeiicTBrEeTO Ha 0a3aTa TaHHU.

3. MeTtoau 3a u3MepBaHe pa3Mepa Ha 6a3aTa JaHHHM U TEeHAEHIUH B HAPACTBAaHETO

"

3a u3uKcIsIBaHe Ha peaaHus pa3mep Ha 6asara ot gaaHuun B MySQL (Bradford, 2012) npenopwusa 1a ce
CyMHUpAT pa3MEpHUTe Ha TaOJIMIIUTE W HAa MHICKCHTE B Oa3ara OoT maHHW. J[0 Ta3u mHpOpManus Moxke na Obie
nosydeH noctbin upe3 tabmumara Tables or INFORMATION SCHEMA (MySQL, 2019e). Cropen chiust
aBTOp M3YMCIIABAaHETO Ha pa3Mepa Ha 0a3aTa OT JaHHH € OT CHIICCTBEHO 3HAYCHHE 3a apXUBHPAHETO M
BB3CTAaHOBSBAHETO, 3aII0TO Pa3MEePhT HA TOTYICHHUS JOTHUSCKH apXHB € MPUOIN3UTEIHO paBeH Ha pa3Mepa Ha
nmaHaATE ¢ pasnuka 10 — 15%.

Enua ot Meronure 3a peanu3dpaHe Ha BB3CTAaHOBSBaHE KbM MOMEHT OT BpeMe HU3UCKBa Ja Oble
NoAIbpXKaH CNUCHhK Ha u3nbiHsBaHute onepanuu B CYB/I. Cnen Bepcuss MySQL 3.23.14 Bcuuku KOMaHaH,
KOWTO C€ M3IBJIHABAT KbM 0a3ara JaHHH, CE 3aIUCBAT B JOIBIHUTEIHU ¢IMH WK ToBeyue (aina. To3u daiin e B
JIBOWYEH BHUJI M 110 Ta3W NpHYMHA ce Hapuua Ouuapen yor (Vaswani, 2009). 3a pasriexmaaHeTo My MOXeE J1a ce
M3MO0JI3Ba HHCTpyMeHTa mysqlbinlog, koiiTo ro KoHBepTHpa B TEKCTOB daityr. Ch3aaBaHEeTO M MOIIBPKAHETO HA
Jiora TpeAarnoiara IOMBIHATEIHO HATOBAPBAHE HAa CHCTEMAara, KaKTO M HYXJa OT JAONBIHHTEIIHO MSICTO Ha
TBBpAMs Ouck. KaTo JOmbjiIHEHHE, ThH KaTO JIOTOBETE ChABPKAT BakHAa HH(OpMAIMs, Morar aa Obaar
M3I0JI3BaHH 32 KOMIIPOMETHPAHE HA CUTYPHOCTTA M 110 TE3W NPHUUYMHU Hsikou aaMuHucTpaTopu (Murach, 2012)
OPEIIIOYNTAT Ja TH H3KIIYaT, KOCTO AaBTOMATHYHO OTrpaHWYaBa BB3MOXKHOCTHUTE 3a H3CJIEIBaHE Ha
TEHJICHIIMHTE 32 pa3BUTHE pa3Mepa Ha 0a3zaTa JaHHU.

ITo T0o3u HaYMH cTHTaMe 10 U3BOJIA, Y€ 32 J1a ObJaT NPOCICICHN TCHACHIIMUTE B pa3BUTHETO HA 0a3ara oT
JnaHHu B MySQL ca Bb3MOXHU ClIEAHUTE MOIXO0U:
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1) cw3maBaHe Ha crnenUGUYHE MOTPEOUTENICKH MPOLEAYPH, KOUTO JAa 3alKCBAT ONEpPALUHTE I10
TabnuuuTe, B Ciy4ai, 4e HaOJIIoAeHHEe Ha KPaTbK MEPHOJ MOXKE JIa OCUTYPH JJOCTOBEpHA MH(OPMAILIHSL;

2) mocthll 10 OMHApHUS JIOI M aHAIM3 Ha HAIWYHATa MHGOpPManMs 3a YECTOTa Ha M3IIbIIHEHUE Ha
KOMaH/IUTe.

ApxuBute B MySQL morar na Obaar penakTHpaHH M C TEKCTOB PEIaKTOp, KOETO MO3BOJIsBa Ja Obae
M34UCIIeH OpoW ornepaly W3IBJIHSABAHM 32 BCSKa OT TaOJIMIMTE 3a ompeneneH nepuon oT Bpeme. OT Ta3u
TJIeHa TOUKa, KbM TOPHHTE ABAa METOa MpeaiaraMe a 0b1e 100aBeH u:

3) mperyien ¥ cpaBHEHHE HA CHIIECTBYBAIIN apXUBHU (haiimose.

CunrtamMe, 4e CH34ABAHETO Ha CNEHM(UYHHU MOTPEOUTENCKH NMPOIEAYPH MOXKE Ja HAaMEpH H3pakeHHE B
Ch3/1aBaHe Ha TPHUTEPU WM WHCTaimpane Ha no6aBku (plugins) kepM MySQL. Te morat ma mo6aBaT coOCTBEHH
npomernuBu ¥ KoMmaHmau, Tabmuim B INFORMATION SCHEMA, nma paGotsar Ha (OHOB peXUM U T.H.
(Schwartz, Zaitsev and Tkachenko, 2012). IIpumep 3a TakaBa no6aeka e audit log — Toit mony4aBa chOuTHS OpH
M3ITBJIHEHUETO Ha 3asBKH, 33 J]a MOXKE Jia 3alluile KakBO ce ciIyuBa Ha cepBbpa. Audit log e pazpaboTeH or
McAfee u akueHTHpa Ha U3UCKBAaHMs, CBBP3aHU ChC CUT'YPHOCTTA M OJiUTa Ha 0a3u oT JaHHU. be3ruaTeH e u ce
pasmpoctpansiBa ¢ GNU General Public License (GitHub, 2012). Ilopamu Tasu npuyMHAa ce H3MON3Ba B
pasnuuHu mpunokeHuss — karo Percona (Percona, 2019) u komepcumannata Bepcus Ha MySQL (MySQL
Enterprise Audit (MySQL, 2019a)), xoutro mpemmarat (GpyHKIHMOHATHOCT 3a MPOCJICASBaHE HA BH3HUKHAIN
CHOHUTHS Ha ChbPBBpA Ha 0a3a B3MOXKHOCTHTE Ha Ta3H JOOaBKa.

JocTen 10 omepanuuTe 3anMcaHW B OWHApPHUA JIOT MOXeE Ja ObAe W3BBPIICH UYpe3 HHCTPYMEHTa
mysqlbinlog. Toif naBa BH3MOXKHOCT 32 KOHBEpTHpaHe Ha TBOMIHHS (Dailr B TEKCTOB, chabpkam SQL komanmn
U BPEMETO 3a TAXHOTO Bb3HHKBaHe (Murach, 2012). ITo T0o31 Ha4YWH BTOPHUAT U TPETHAT METOJ 3a aHAJIM3 Ha
HAaTOBAapEHOCTTA Ha 0a3aTa OT JaHHM AOOMBAT NMOYTH €IHAKBO M3PAKCHHWE OT AJITOPUTMHYHA TJIEIHA TOYKA —
MpOYHMTaHE HAa TEKCTOB (a1 M 3BEXkKJaHe HA OPOI U3ITBIHEHH ONlepalliy KbM JaJIeH 00EKT 3a eMHHUIA BpEME.

B MongoDB BrnusHuero Ha pazmepa Ha QailioBeTe M peallHus pa3Mep Ha ChXpaHSBaHUTE B TAX JaHHHU,
BBbpPXY CKOPOCTHTE Ha apXWBUpaHE U BH3CTAHOBSIBAHE, MOXE J]a C€ YCTAaHOBH CJIe]| KaTo ce u30epe MOAXOsII
METO]l 32 M3YUCIICHUE Ha Te3U pa3Mepu. [IMpeKTHUAT JOCTHII 0 CTOMHOCTHTE HA TE€3U JBa pa3Mepa € Bb3MOXKEH
4ype3 W3NOJI3BaHE HA CHCTEMHA KOMaHja. Pe3yiraThT OT M3IBJIHEHHMETO Ha KoMaHjara stats() € JOKyMEeHT
ChIbpKAI PA3TUYHU XapaKTCPUCTUKM Ha 0Oa3aTa OT JAaHHHU B T.4. U moierara fileSize, dataSize, IndexSize u
dataSize.

IMomneto fileSize moka3Ba oOmus pa3mep Ha (aimoBete 3a TeKymara 6a3a OT JaHHUA. AKO TS € TOKY-IIO
Ch3J1aJICHa, TO TOBA € CymMara OT pa3MepHTe Ha bpBuTe /1Ba ¢aina .0 u .1. [Toakpensme TBbpAEHUETO Ha HAKOH
aBropu (MLab, 2014), 4ye pasnukara mexnay dataSize u storageSize e, ue mbpBaTa XapaKTEPUCTHKA MOKa3Ba
peanHust pasmep Ha obektute oT TMm BSON B 0azata oT maHHH, a BTOpaTa BKJIIOYBA JOIBIHUTEIHO
MPOCTPAHCTBO 3aIa3¢HO 3a HAPACTBAaHE Ha KOJIEKIHATA, KAKTO M HENPEepaslpeiesieH0 U3TPUTO MPOCTPAHCTBO.
IndexSize moka3Ba o0mms pa3smep Ha HHIeKcuTe 3a 0azata oT ngaHHu. [lomero FileSize e mo-romsim ot
storageSize 3al[OTO BKIIOYBA U EKCTCHTHTE M3IION3BAHM 332 MHJIEKCH. 3a LeNUTE Ha M3CIEABAHETO e ObJar
u3Mo3BaHu U Tpute mokaszareist (dataSize, StorageSize, IndexSize), kato Mo TO3WM Ha4MH e OBJAT PEIICHH
CIIeTHUTE 3aJa4H:

- OnpenensiHe Ha BIMSHUETO Ha pa3Mepa Ha HEW3IOJ3BAHOTO JHMCKOBO IPOCTPAHCTBO BBPXY
XapaKTEePUCTUKUTE Ha apXUBUPAHETO M BH3CTAHOBSIBAHETO.

- Hdedunnupane Ha TOYHOCTTAa, C KOATO MOXE Ja CE M3MEPH 3aBHCHUMOCTTa MEXAY TPHUTE €JIeMeHTa -
CKOPOCT Ha apXWBUpaHE ¥ Bb3CTAHOBSIBaHE, pa3Mep Ha JaHHHUTE U pa3Mep Ha WHICKCHTE UM.

Benukn onepaiiy BbpXy JaHHUTE CE 3allMCBAT B CIICIHAIHH XypHAIHH (aiioBe. AKO cHcTeMaTa CIpe
HEOYaKBaHO, 3aIIMCUTE OT )KypHAINUTE Ce NMpHiIaraT BbpXy (aijoBeTe C JaHHHU, KOTaTo ChbpBBPHT pecTapTpa. Te
ce ChXpaHsABaT B AMPEKTOPHS C MMe journal ¥ Ipu 3arrbJIBaHe Ha TOCTIeIHUS (aii ce Mpe3anrcBa ChAbPKaHHETO
Ha mepBus (Islam, 2011).

N nBere xpammimma Ha MongoDB mmar cxonmeH HaunH Ha pabora Ha xypHamHHUTE (daiinose. [Ipu
n3non3BaHe H&a MMAPvVI B TX ce ChIBpXKAT caMO ONepalny, KOUTO BCE OIIe HE ca M3BBPIICHH/TIPUIOKEHI
BBPXY (aiinoBere ¢ TaHHH, KOUTO ce MpexBbpT Ha Bcekn 100 munmncexynau. [Tpn WiredTiger mpexBbpistHETO
ce m3BBpIIBa Ha 50, HO TOBA HE rapaHTHpa M3TPHUBAHETO MM OT XypHaimHHS (aiin. Bmecro ToBa Ha Beekn 60
cekyamu (i 2GB maHHM OT kypHana) ce oTOeNs3Ba KOHTPOJIHA TOYKA M CE€ M3TPUBAT BCHUYKH JKypPHATHH
3alMCH, KOMTO BEYe ca OTpas3eHu BbB (ainosere ¢ nanuu (MongoDB, 2019e).

OT onucaHWETO Ha BH3MOXKHOCTHTE Ha JKypHAIHUTE (haiiyioBe cTaBa SCHO, Y€ OCHOBHATA MM LIEJ € Ja ce
MOJUTbpKa KONKE Ha OIEpaluTe OT IOcieJHaTa KOHTPOJHA TOYKa J0 MOMEHTAa B CIyyail Ha HEOYaKBaHO
CIMpaHe Ha ChPBBpPA, KOETO TM NMPaBH HETOJIXOJIIM 32 LEJIMTE HA M3CIIEABAHETO — T.e. HE Morar jga ObaaT
M3TOYHUK HAa MH(OPMAIMs 32 TeHISHIMHUTE [TPY HapacTBaHe Ha Oa3ara JaHHHU.

Kato antepHaTHBeH moaxoa Moxke Ja ObJe M3IMOJI3BaH AOCTHII JI0 jiora Ha onepanuute (oplog). Toii e
crieudrUIHa KOJIEKIHs, KOSITO ChbXpaHsBa XPOHOJIOIUS Ha JIOTMUECKHUTE ONEepaliy 1o 3anuc B 0a3a OT JIaHHU B
MongoDB u criopen oduimansata gokymeHranus Ha npoaykra (MongoDB, 2019d) e ocHOBEeH MexaHH3BM 3a
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W3BBPIIBAHE HA peruiMKaius. To3u BUJ KOJEKIUS uMa (PUKCHpaH pa3Mep, TOKYMEHTUTE ce JOCTHIIBAT MO peia
Ha no0aBsiHE, a MPH 3aIlblIBAaHE HA pa3Mepa HOBHUTE AHHU MPE3alUCcBaT IbPBUTE NOKyMEHTH. ChXpaHsBa ce B
cucteMHarta 0a3a qanHu Local u Moxke 1a ObJie JOCTBIICHA KaTo BCsKa JApyra Koleknus. Hskou ot moyerara ca:

- h — yHukaneH kos;

- {— ToueH faTa ¥ yac Ha BH3HMKBAHE Ha ONEPAIIHATA,

- NS — koMOWHAIMSA OT MME Ha Oa3aTa JaHHU U KOJICKITHUS;

- 0 — Ko/ Ha 00eKTa, BbpXy KOITO Ce N3MbJIHSABA OIEPAIUITA;

- 0p — omepanus (insert, delete, create...) KaTo eTMHIYEH CUMBOJL.

Wmaiikn npeiBui MOCOYCHUTE XapPaKTEPUCTUKU Ha H3MOJI3BAHWUTE METOMU 3a 3allUC HAa HCTOPUYECKH
nanHu oT MongoDB cruraMe 710 u3Boja, Y€ 3a MpocieasBaHe Ha TEHICHIMUTE 332 Pa3BUTUETO Ha 0a3aTa TaHHU
clie/iBa Jia TIPOMEHUM OIpeelieHH HacTpoiku. JIOrsT Ha omepaunuuTe € MO-MOJXOISI] M3TOYHHK HAa TakKaBa
uHpOpMaIUs B CpaBHEHHE C KypHaNHUTE (aitnose. [loHexke e konekiwms ¢ pukcupan pasmep (TpH 3ambIBaHE
ce Mpe3anucBaT MbPBUTE JOKYMCHTHU), € HEMPEACKa3yeMO TaHHU 3a KaKbB BPEMECBH MHTEPBAJ IIe Chabpika. Ha
Tasu 0a3a cTUrame J0 M3BOJA, Y€ JIOTHT HA ONMEPALUUTE MOXKE Ja CE U3IMO0JI3Ba KAaTO M3TOYHHK HA MCTOPHYECKA
HHpOPMALHUS 32 TCHACHIMUTE B pacTeka Ha 0a3aTa OT JaHHU CaMO aKO AHHUTE OT pasriicaHus MepUuoJ He ca
MO-TOJIEMH OT HErOBUS pa3Mep. B MpOTHBEH ciiydail pa3MepbT My CiieiBa Ja ObJe YBEJIHUYCH M Jla CE€ M34aKa
chOUpaHe Ha TaHHU B U30paHUsI IEPHOI.

4. MeToau 3a H3MEPBAHE BPEMETO 3a U3BLPIIBAHEC HA apXUBU

Crient karo 0sixa yTOYHCHH METOJMTE 3a M3MEpBaHE pa3Mepa Ha Oasara OT JaHHH U HHCTPYMEHTHTE 3a
W3CJe/IBaHEe HA TEMIIOBETE Ha HApacTBaHE Ha TAONHUIUTE, € HY)XHO jJa ObJaT W3CICABaHH W TOIXOIHUTE 3a
H3MEpBaHEe CKOPOCTTA HA apXMBUPAHE U BH3CTAHOBSBAHE.

Bbrpeku, ue enuH OT Haif-BaXKHUTE BBHIIPOCH MPH CTPATETHATA 32 ApXHBUPAHE U BH3CTAHOBSIBAaHE € J1a Ce
OpeIBUIM KOJKO BpeMe IIe OTHeME Ch3IaBaHETO Ha apXHBa, HE CHIIECTBYBa METOJ, KOWTO Ja maae TOHYCH
orroBop. [lpuumHata 3a CIOXKHOCTTAa ce KOpPEeHH BBB (akra, ye pa3MepbT Ha Oasata OT JOaHHH, OOEMBT
olepaTHBHA ITAMET, M3I0JI3BAaHOTO XPaHWIHIIE Ha TaHHH, KoHHrypauusara Ha MySQL, ckopocTTa Ha TBBpIUS
JWICK M HATOBAapBaHETO Ha CHCTEMaTa UMaT BIMSIHUE KbM BPEMETO 32 U3ITbIHCHHE.

KaxkTo Oerre mocodeHo, 3a npocieasBaHe Ha N3BBPLICHUTE ONEPAllMU Ha ChPBbpa MOXKE Ja M3IOJI3BaHa
nobaBka 3a oguT. OnepalusaTa 1o apXUBHpPaHEe MOXKE Jia JOBEAC O OTPaHUYCHUs BHPXY (QYHKUHOHHPAHETO Ha
NPHIOKCHUSTA, HATOBApBaHE Ha CHUCTEMAaTa, a CaMHUST MPOLEC MOXKE Aa OTPAaHWYM APYTH ONepalyH, B TOBA
YHCIIO OTIEPAIIHH T10 TIOMAPHKKA HA COPTyepa MM aBTOMATH3MPAHO M3ITBIHCHHE HA MHOKECTBO KOMaH/IH. 3a 1a
Cce HaMaJid 10 MHHHMYM BIMSHHETO TMPOBEXIaHE HA TECTOBE € MPEMOPBUHTEIHO [a HE Ce H3I0NI3BaT
JIOTBITHUTEIIHA MHCTPYMEHTH M IO Ta3W MPUYMHA M3KIFOYBAME KaTO BH3MOKHOCT M3MOJI3BAHETO HA MOOABKH 3a
H3MEPBaHE BPEMETO 3a M3MBIHEHNE HA MPOCIESIBAHUTE ONeparii. BMecTo ToBa mpenopbyBamMe U3IMOI3BAHETO
Ha koMaHjara time B Unix 6asupaHu OmepandoOHHU CHCTEMH, KaTo MpeHKC Ha KOMaHJaTa 3a apXHBHPaHE B
MySQL. ToBa mie ocurypu uHdopmanus 3a TOYHOTO BpeMe HYKHO 3a ch3/aBane Ha apxuBa (Bradford, 2012).
Axo ce mnomBa apyra OC mie TpsaOBa ja ce pa3padOTH NPUWIOKEHHE, W3IBJIHIBAIIO KOMAHIHTE IO
apXUBHpPaHEe M Bb3CTAHOBSIBAaHE, B KOCTO Ja ObJaT M3MOJI3BaHH CIICLUATHU MapKepH.

BB3MoXHOCTHTE 32 HM3MEpBaHE Ha BpPEMETO, HEOOXOAMMO 3a W3BBpIIBAHE HA apXHBUpPaHE H
BB3CTaHOBsIBaHE Ha 0a3arta oT naHHH MongoDB e ObaT pasrieanu B B 1Be HaNPaBICHUS:

- poctbn 10 nHdopManus, cexpaHsBaHa B MongoDB, 3a mapameTpuTe Ha H3BBPLICHH KOMaH/IN;

- METOJIY 33 M3MEepPBaHe Ha BPEMETO 3a MPOTHYAHE Ha MPOIIECUTE 10 APXHUBUPAHE W BH3CTAHOBSIBAHE.

Mosxe fa ce mpuemMe, 4e JOCTHIBT J0 UCToOpruYecka HHPOpMaIns ChKpallaBa mpoieca no 06001aBaHeTo
Ha JAHHU ¥ W3BEKIAHETO HA pPE3yJATaTd 3a MPOM3BOJHWTEIHOCTTA HA AaJTOPUTMHUTE 3a apXUBHpaHEe U
Bb3CTaHOBsIBaHE Ha pasriexnaaHatra CYBJl, B cpaBHeHHWE ¢ W3BBpIIBAHE Ha HM3MEpPBAHHS MO BpEMe Ha
NPOTHYAHETO WM. 3a MOCTHUTAHETO Ha TO3u e(eKT obaue e HyXKHO Ja CHIIECTBYBa JOCTATHYHO HAMCKICH H
ynobeH MexaHu3bM. [10/] Te3u XapaKTepUCTHKH MpeiaraMe a ce pasoupa:

1) na 6bIe BB3MOXKEH YHUDHUIMPAH AOCTHI 0 JAHHUTE MPH PA3IHYHU IATHOPMHU;

2) naHHMTE Aa OBJAT HAISHKAHO ChXPAHSBAHU U J1a HIMa BE3MOXKHOCT Jia ObJaT U3TPUTH I IPOMECHEHH
— ciuyyailHAa WIM TpeJAHAMEpeHa pEAakiMs Ha JaHHUTE 32 MPOBEICHUTE TECTOBE O oOe3cMucimia
NPOBEKIAHETO UM;

3) MexaHU3MbBT Ja NPENOCTaBsi TOYHA MHGPOpMALUs — pe3ynTaTuTe TPsAOBa 1a OTpa3sBaT peajHUTE
XapaKTePUCTHKH Ha M3MTBJIHABAHUTE KOMAH/IH, 32 J1a ObJaT JOCTOBEPHH M HAIIPABEHHUTE H3BO/IH;

4) MexaHW3MbBT J1a HE OKa3Ba 0CE3aeMO BIMSIHHE HUTO Ha MPOU3BOAUTEIHOCTTA HA ChPBBPA, HUTO HA
TECTOBHS aJTOPUTHM.

Cropen otdunmannara mokymenramusi (MongoDB, 2019b) uuctpymentsT database profiler cwbupa
JaHHWA 332 KOMaHIWTEe W W3MBJIHSIBAHUTE OTEPAIlMM M TH 3aMicBa B KoOJEKiuATa system.profile, kosito mma
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CBIIUTE XApaKTCPUCTHUKU KAaTO JIOTa Ha OleparuuTe. BH3MOXKHOCTHUTE 3a HACTPOWKA HA CHCTOSIHUETO Ha
WHCTPYMEHTA Ca TPH:

- 0 — U3KIIFOYEHO — CTOMHOCT IO Mo Ipa3oupane;

- 1 — 3ammcBa camo omneparuu otHeH Hax 100 Mc 3a U3IMBbITHCHHUE;

- 2 — 3amucBa BCUYKH OTICPALIUH.

ITo moxpa3zbupane pasmepbT Ha Kojekmwusata system.profile e 1 meraGaiiT u mpu 3ambjIBaHEe HOBUTE
JOKYMEHTH TIpe3anucBaT Hail-ctapute. Konekuus ¢ TakeB pa3Mep MOXKE Ja ChXpaHH OKOJIO HSKOJKO XHJISAA
JOKyMeHTa. B ciydaii, ye mpoBeIEHNUTE TECTOBE MOTAT Jja TeHEepPHpaT MoBeYe JaHHU € B3MOXKHO pa3MepbT Ha
KOJIEKIIMATA 1a OB/ IPOMEHEH CIope] Hy)KIUTe, Taka Y€ Ja He ce CTHTHE 10 3aryoa Ha WHpOpMAaIys.

Cropen umtupanHata o¢umnmanHa nokymeHTanus database profiler mma MuHEUManeH eQeKT BBPXY
MIPOM3BOJUTETHOCTTAa HA CHPBBPA, a JOCTHIIBT IO KOJEKIUATAa CE€ M3BHPIIBA ChC CTaHAAapTHHUTE 32 MongoDB
KOMaH/TH.

Karto ocHOBeH HeOCTaThK HA TO3HW MOJXO/I I TOCOYUM HEOOXOIUMOCTTA OT IMPOMSHA Ha HACTPOIKH Ha
cucTeMaTa 3a yIpaBJIicHHEe Ha 0a3ara OT JaHHH — MPCBKJIIOYBAHE Ha ChCTosHMETO Ha database profiler Ha
BKITIOYCHO W MPOMSIHA Ha pa3Mepa Ha HM3MOJ3BaHaTa Konekius. [locienHara omepaius M3MCKBA M3TPUBAHE U
Ch3/1aBaHEe OTHOBO Ha system.profile, koeTo MOxke J1a 0Beae 10 KOHMIMKT ¢ IPYTH MPHUIOKCHUS W/WIIH 3a1a4H.
ITo Ta3m mpuumHa cuutame, ye database profiler He TpssOBa na ObJae M30MpaH KATO SAUHCTBCHO PCIICHHE 3a
TECTBaHE BH3MOXHOCTHTE 32 apPXUBUPAHE U BB3CTAHOBSIBAHE.

AJNTepHaTHBCH METO] 3a ChOMpaHe Ha MH(OPMAINS € XapaKTePUCTUKHATE MM Ja ObJAT OTYUTAHH MO
BpeMe Ha mimbiIHeHneTo nM. Komarmara cursor.explain() ¢ mapamersp ,,executionStats* ocCUTypsiBa CTATUCTHKHI
3a m3nbJHeHHeTo Ha 3asiBka (MongoDB, 2019a). Ts moxe nma mpepoctaBu HHGOPMAIUS KAKTO 32 H30paHUs
IUTaH, TaKa W 332 OTXBBPJICHUTE aNTepHATHUBU. Ta3W WHPOpPMAaNus BKIIOYBAa OOIIOTO BpeME B MIUTUCEKYHH,
HE0OX0MMO 3a M300p Ha IUIAaH 3a M3MBJIHCHUE Ha 3asBKata W HelHoTo m3mbiHenue (MongoDB, 2019c). Ipu
M3IBJIHCHUE HA KOMAHIUTE M0 apXMBHPAaHE U BH3CTAHOBSABAHE C IMOCOYCHATa ()YHKIIHS, BCAKO MPUIOKECHHUE C
BB3MOXXHOCT 3a Bpb3ka KbM MongoDB mie mMoxke M na UMa JAOCTBI O JAHHUTE 3a BPEMETO, HYXKHO 3a
M3IBJIHCHUE HA TMPOIECUTE Ha apXHMBUpPAHE M BH3CTAHOBSBAHE, M Ja TH ChXPAHU MO NPEANOYNUTAH HAYMH B
3aBHCHUMOCT OT HY)KJIUTE CH.

5. Pe3yarartu u 3aKij0oueHue

HanpaseHoTo m3cnenBane BOAM 10 CIEAHUTE U3BOAM.

1. MySQL pa3nonara ¢ moBeue Bb3MOXKHOCTH 32 U300p Ha XpaHUJIMINA HA JJAHHUTE, KOETO yBEIMYaBa
I'bBKABOCTTa IIpU pa3pa60TKa Ha TMOPHUIIOKEHUA, HO OT JApyra CTpaHa 3aTpyJHsABa HW3NBIHCHHUCTO Ha
aJIMUHUCTPATUBHH 3a/1auu. ToBa Hanara criennuyeH NOAX0 B 3aBUCUMOCT OT M3MIOJI3BAHOTO XPaHMIIUILE.

2. M3mepBaHeTo Ha pa3MepHuTe Ha 6a3uTe OT JaHHU e mo-necHo B MongoDB B cpaBHenne ¢ MySQL.

3. OmpejensiHe Ha TEHACHIMUTE 33 pa3BUTHE Ha 0a3aTa NaHHM Bb3 OCHOBA HA aHAIM3 HAa UCTOPHYECKU
JTAaHHY 32 KOMaH/ANTE U3IBJIHEHN KbM Hes ca TpyaHa 3a1ada u B 1sere CYB/I, kaTo MeTouTe 3a MPOBEKAAHETO
i ce pa3yIMuaBaT ChIIECTBEHO.

4. H3mepBaHeTO Ha BPEMETO 32 Ch3/1aBaHE HA apXMB M HETOBOTO BH3CTAHOBABAHE € 3aTPYJHEHO B
MySQL, koero Hajara J1a ce HM3MOJ3BAaT PEIICHHS CBBP3aHU C ONEpalMOHHATA CHCTEMa WM JONBIHUTEIHO
paspadoren copryep. To3u nporiec € 3HaYUTEITHO ONPOCTEH U yiiecHeH B MongoDB

Brmpekn obmute deptu Mexxary MySQL u MongoDB, aqMHHHUCTPHPAHETO UM H3IIPABs CICIIHATHCTUTE
pea pasjinyHu MpCAU3BUKATECIICTBA. Moxe Jla C€ TBbpAU, 4€ yI[O6CTBOTO 1 HE3aBUCHUMOCTTaA Ha pEHICHUATA OT
OC e B mon3a Ha MongoDB, BbIpeky 4e € CpaBHUTEIIHO HOBA CUCTEMA 3a YIpaBlieHUe Ha 0a3u OT JaHHH.
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Specific administrative tasks with MongoDB and MySQL

Ivan KUYUMDZHIEV!

! University of Economics, Varna, Bulgaria
ivan_ognyanov@ue-varna.bg

Abstract. Part of software limitations depends of the database management systems in use. Database
administrators are managing a number of processes on which the quality of the software depends. The
publication aims to investigate and compare methods for performing important administrative tasks in the
process of archiving and restoring databases. The MySQL and MongoDB database management systems
have been selected for comparison. We have analyzed the similarities and differences in the categories of
logical and physical data organization, methods for measuring the size of the database, its growth, as well as
the time for performing backup and restore operations. Only free versions of the products are being studied as
the most widely distributed products on the world market. We found some similarities in the management of
both systems, as well as the strengths and weaknesses of each of them over the other. The research can be
useful for database administrators.

Key words: database administration, backup, database comparison, database management systems.
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Improving the work of traffic lights by using real-time control system
software

Boyan KARAKOLEV*

L University of Economics, Varna, Bulgaria
boyankarakolev(@ue-varna.bg

Abstract. Traffic problems are inherent to urban movement worldwide. Effective management of traffic
control devices is the main instrument for dealing with these problems. The aim of this article is to suggest a
model of a software product for real-life traffic light control and thus optimize traffic. Designing the model
and its practical implementation would inevitably result in reducing traffic jams and cutting the time
motorists spend behind the wheel. This in turn would lead to considerable economic and environmental
benefits for the population of the city.

Key words: traffic, congestions, traffic lights, control system software.

1. Introduction

Traffic lights are the main instrument for the regulation and control of urban traffic. The effective work of
these systems leads to reducing traffic jams, raising the average vehicle speed, cutting the time spent travelling
and lowering the number of road accidents. The morally obsolete methods of programming and control of
intersection traffic lights that are widely used in Bulgaria are unable to respond to the needs of the growing
numbers of automobiles. It is only in the last few years that in some large cities (Sofia and Varna) measures have
been taken to modernize traffic light equipment, but these are still not effective enough. The aim of this article is
to suggest a model of a software product for real-time traffic light control, which will help optimize traffic under
the existing limitations of the urban environment.

2. Problems of urban traffic

Over the last few decades there have been serious traffic problems in large cities worldwide (Katwijk et
al.,, 2005), as a result of the continuous growth of urban population and the ever-increasing number of
automobiles moving across the urban road network, respectively. This is due to the migration of the population
from smaller towns and villages to large cities. Over the last two centuries the earth’s population has increased 6
times, while over the same period the numbers of city dwellers have grown 60 times. The tendency of a growth
in urban population is expected to last for the following years as well, and a report (McKinsey Global Institute,
2012) estimates that by the end of 2025 the world urban population will increase by another 1.2 billion people.
The growing numbers of city dwellers require additional living space. This entails a change in the settlement
structure directed at the territorial expansion of large cities.

Parallel to the trend of increasing urban population, another process takes place — that of the growing
number of automobiles in cities across Bulgaria, as well as worldwide. According to a research of the
International Energy Agency (IEA, 2012), over the period 2000 — 2010 the number of automobiles across the
world has increased tenfold: from 4 automobiles per 1000 people to 40 automobiles per 1000 people. This
dynamics is expected to be active in the following years, too, and in 2035 there will be 310 automobiles per 1000
people (see Fig.1). The local statistics show that in 2016 in Bulgaria (Eurostat, 2016) , there are more than 440
vehicles per 1000 people, and this value is similar to the average in the Europe Union. According to a third
source (the meeting of the biggest car producers in Qatar (Hamprecht, 2012), the number of automobiles on the
world roads is expected to rise over 4 times: from 700 million at present to the impressive 3 billion!
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Figure 1. Number of cars per 1000 persons worldwide

The increase in the number of automobiles and the excessive road network overload result in huge
economic and social losses. The significance of the problem is determined by the large numbers of casualties and
injured in road accidents and the resulting economic losses sustained. It is necessary to ensure safe road
environment by reducing the number of traffic accidents. According to data published in the World Health
Organization’s annual Global status report on road safety for 2018, approximately 1.35 million people die in
traffic accidents worldwide every year (World Health Organization, 2018). Road accidents also feature as the
main cause of disability with approximately 50 million injured each year, and are the leading cause of mortality
for people aged between 15 and 29. The said report makes it clear that the financial losses from road crashes cost
medium- and low-income countries, such as Bulgaria, between 1 and 2% of their gross domestic product.
According to another research, also included in the same WHO report and carried out in 178 countries
accounting for 98% of the world population, it turns out that in one single day 3287 people worldwide die in
road traffic accidents and the number of injured amounts to 140 000 people a day, of which 15 000 sustain
lasting damages as a result of the accident. Many of the countries featuring in the research lack the relevant
legislation to fight road deaths: only 15% of these countries have adopted the regulations to reduce the main risk
factors on the road such as speeding, drinking-and-driving, failure to use child car seats, telephone conversations
while driving, failure to fasten car seat belts, etc. WHO data show that nearly half of the road traffic deaths are
those of cyclists and pedestrians and statistic indicates that car crashes are among the leading causes of young
people mortality.

According to data for 2018 of WHO in the Global status report on road safety, more people are dying as a
result of road traffic injuries than from HIVV/AIDS, tuberculosis and diarrhoeal diseases.

Traffic jams are another major problem resulting from the ineffective management of urban traffic. The
urban road network overload is one of the main transport problems that affect large cities worldwide. A
reference concerning the world’s 30 biggest cities prepared by the consulting firm “Roland Berger” (Roland
Berger, 2013) shows that the annual economic and social losses these cities sustain, due to road congestion,
amount to 266 billion USD. Cities all over the world are trying to cope with the problems of the urban traffic
overload resulting from the growing demand and the inability to build adequate road infrastructure to meet the
growing needs.

The ever-growing flow of automobiles in central urban areas causes frequent traffic jams and the trend is
on the increase each year. In Sofia, for example, there were 71 000 newly registered cars in 1998. Over a period
of 10 years, their number has grown nearly 5 times to reach 350 000 in 2008. The last few years have seen an
increase in the number of passenger automobiles per 1000 persons from the population of Bulgaria (Eurostat,
2015) (see Fig.2). In view of the objective character of this analysis, it should be noted that the growth in the
numbers of newly registered cars is not directly proportional to the number of car owners, due to the social
inequality among Bulgarian population.
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Figure 2. Number of passenger automobiles per 1000 persons in Bulgaria

The growing number of automobiles results in the increase of traffic jams in large cities with the problem
aggravating because of the fact that these cities’ street network was not designed to accommodate the traffic
levels of today. A large part of urban road pavement is in poor condition, which slows traffic down and entails
frequent traffic jams and delays. The number of car owners is growing at rates that are faster than those of street
infrastructure and traffic management systems being modernized and restored.

Along with the tendency of increasing the number of automobiles, another trend is observed - that of the
growth of urban population, which further raises the concentration of automobiles in large cities and deteriorates
the problem of traffic jams in city central zones. According to data from a research by (IBM, 2012), it is believed
that, under conditions of growing globalization, by the year 2050 70 per cent of world population will live in the
cities.

In order to optimize traffic in large cities and define an arterial road as a heavily loaded, and also in order
to make a decision on the need to implement additional software solutions to regulate traffic, it is necessary not
only to study traffic along the particular road, but also analyze the underlying causes for this traffic: where and
why this traffic is generated, what determines motorists’ choice of driving along this particular road, what are the
future prospects of drawing further traffic to this arterial road. In Bulgaria, by law, these activities are performed
exclusively by the Central Institute of Road Technologies, National and European Regulations and Standards
(the Central Roads and Bridges Laboratory), which every 5 years performs measurements of mostly intercity
traffic. The research of the institute gathers data on the number of passing vehicles but without analyzing
frequency of travel or choice of travel route. Practically, the lack of sufficient data makes it difficult to research
the problem of city traffic network overload in this country and take relevant measures to regulate this load.

There does not seem to be a single and straightforward solution to the problems described above. The
traffic control tools are created to bring security measures — to prevent having 2 vehicles at the same time on the
same place (Gazis, 2017). Despite that around 10 years ago there were not enough researches of these issues, due
to the complexity of the matter (Guo, 2009), nowadays a lot of algorithms, paradigms and traffic control
simulators already exist (Chedjou and Kyamakya, 2018). Information technologies can function as a possible
instrument for dealing with these problems, but they are, as it was mentioned before, unable to solve the problem
entirely. Yet they can lead to a lasting improvement in urban traffic, particularly when they are combined with
an adequate improvement in road infrastructure. According to some researches (Al-Qadi, I., Sayed, T., Alnuaimi,
N., Masad, 2008) the improperly setup traffic control instruments are causing between 5 and 10 per cent of the
congestions in the cities. They also claim that the investment in improvement of these instruments is giving 40
times revenue.

In this connection, we suggest a model of a software product for the automated management of traffic
control devices, whose development and implementation would lead to a most noticeable improvement in urban
traffic. The model provides an effective solution to the problem of the high volume of vehicles and the traffic
jams they create, these congestions being an inseparable part of the daily life of a big city.
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3. Model of a software product for traffic light management

There are 3 different ways to control the time schedule of the traffic lights — predefined, semi-automated
and fully-automated (Sfetcu, 2014) . Despite that it is well known that the fixed time schedule is ineffective
because it is impossible to predict the traffic’s dynamics (Chen, Y., Yao, J., He, C., Chen, H., Jin, 2017), the
traffic light controllers that are widely used both in Bulgaria and worldwide are working exactly this way. This
schedule contains a preliminary set fixed period of time for the green signal for the various phases every hour.
The choice of the time period of the phases of a traffic light controller is made on the basis of statistical data on
traffic density. This approach, though relying on real data concerning vehicle traffic, cannot cope with the
increasingly overloaded urban road network.

This is why in the last several years the semi-automated solutions in this field are gaining popularity,
relying on self-organization (Prothmann et al., 2011). In these intelligent transport systems that cope with traffic
jams and increase the average speed of automobiles, are used different means for receiving information about the
state of the car traffic in real time. The said information is collected by a centralized software system which
analyzes it and, if necessary, makes adjustments in the traffic light controllers work mode. As a main
disadvantage of such systems, some authors (Boel and Marinica, 2015) say that their internal algorithms are so
complicated that from the user’s point of view, it is too hard to intuitively understand what will happen after a
certain change in infrastructure or the traffic.

On this basis, we will offer a system that will have minimum complexity, but despite that will be able to
deal with the challenges of the urban traffic control. The most important functionality that this programming
product contains is real-time regulation of the traffic lights work mode, which is achieved by means of a
sequence of operations. These basic steps are presented as a scheme in Fig.3.

' 4
X T

-
-
|
L

If the current work mode is
not optimal, a signal is sent
in order to be changed

ﬁ

Data from the transport . The current work mode
detectors is sent to the server 5°ft‘”at:f perfo_rm; g"ta'vs's of the traffic lights is
\ / on the received data evaluated
]

Figure 3. A scheme of how the traffic light control module functions
Source: Own elaboration

« Initially the system receives data about the volume of traffic in real time, which come from the transport
detectors mounted at intersections;
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« Software performs analysis on the received data and defines the density volumes for the different
directions of the intersection;

 The data are compared to data coming from neighbouring intersections, so that the expected transport
flow to each intersection can be determined;

+ The optimal work mode for the traffic light at a given intersection is defined not only based on the state
of the intersection itself, but also taking in consideration the overall state of traffic at its neighbouring
intersections;

« If the optimal work mode for the particular traffic lights differs from its current mode, a command is
sent to change the parameters of traffic lights functioning.

Owing to the facilities that the software product provides, the performance of traffic lights across the city
can be boosted. By means of this software correlation between two neighbouring intersection takes place in real
time. This allows for an adequate and timely reaction to a change in traffic intensity. For example, in case of a
considerable crowd of automobiles at a certain intersection, most often close to city entrances, depending on the
destination they follow, we can establish where is the next intersection cars will end up at and in what time. The
traffic light control at the said intersection will be prepared for a change in traffic by modifying its work mode,
and in particular, a change in the signal program it follows, which has been performed automatically by the
central control module.

In order for the software system for traffic light control to function, it is necessary to make sure that
information on traffic conditions is received in real time. To this end, there need to be used technical devices for
reporting on the traffic in question, which should be mounted at the intersections themselves. These can be
induction frames, camcorders and other, depending on the software solution chosen. The received information
should be stored and for that purpose we suggest the building and usage of a relational database. Fig 4 presents a
scheme of the tables where information necessary for the functioning of the traffic light control software will be
recorded.

We suggest the following content of the tables in the DB and the way they are going to be used by the
management system.

One of the basic tables in the database is the “Traffic lights” table. This is a nomenclature table
describing all the controlled intersections that exist in a particular settlement and the traffic light controls that are
mounted there.

In another nomenclature table — “Green_waves” are recorded the sequence of intersections with their
starting point and ending point, for which a green wave is provided, in case traffic conditions allow that. When
the records for a particular green wave are retrieved and arranged by their serial number, the result is a sequence
of intersections along which the traffic lights should ensure a green signal for passing cars.

Each one intersection contains several destinations and road lanes. Information about them is stored in the
tables “Traffic lights destinations” and “Road lanes” respectively. Destinations come as vehicle destinations
and pedestrian destinations, each belonging to a type described in the nomenclature table
“Types_of destinations”. They are go straight, right turn, left turn, U-turn, pedestrians crossing and should be
described for each street of the intersection. A destination can contain one or more road lanes. This is one of the
reasons why data are divided into two tables to which another one is added to stipulate the relations between the
two — “Road lanes by destination”. Each destination of movement is determined by a direction, which is
recorded in a “Directions” table.
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Figure 4. Relational diagram of the module DB
Source: Own elaboration

Another reason for separating road lanes from destinations of traffic is the devices that count the number
of cars at the intersection at any given moment. They gather information on automobile traffic for each separate
lane, and this information is directly recorded in the “State of Traffic Lights” table. Information about all
surveyed lanes of all regulated intersections should enter the DB every 10 seconds. If during the process of
analysis, it is found out that a shorter or longer time period is necessary, this can be adjusted.

After this information arrives, it is compared to what is available in the “State _of Traffic Lights” table
for this particular intersection in order to define whether there has been a change in traffic intensity. If a change
is reported, based on the data received, the module performs the necessary calculations in order to establish
whether at this particular moment vehicle traffic is optimal or it needs to be optimized. This analysis is
performed by means of comparing the results of the calculations with the current settings of the traffic lights
controllers. For this purpose, it is necessary that the DB should contain information on the current work modes
of all traffic lights.

Traffic light controllers are managed by means of traffic signal programs. Each signal program defines
which destinations of traffic at any given moment have the right-of-way at the intersections and which ones do
not. The signal programs (SP) themselves are recorded in the table of the same name in the DB, where each SP
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consists of the so-called Signal Groups (SG). They determine which destinations receive the same signals of
regulation. A single SG may refer to one or more destinations. This is shown in the “Destination _groups” where
up to 4 destinations of a given traffic lights can be grouped together. Thus all of them receive the same signal for
crossing an intersection. For example, destinations of this type can be opposing destinations of going straight or
right, which most often simultaneously receive a green signal. For each SG, a sequence of signals is available
and these signals are recorded in the “Signals” table. The next number field shows the sequence of turning on the
signals. Start is from the first signal in the row and after its pre-set time is up, the signal is off and is replaced by
the next one. Signal execution takes place in loops, i.e. after the last signal the process starts all over again.

The table “SP_Schedule” contains the pre-set schedule according to which traffic lights are managed. It is
possible to select a particular day and hour when a given signal program is used. The signal programs schedule is
created based on experience accumulated over the years and is used when traffic does not need to be optimized.
This is exactly how almost all of the traffic light controllers in Bulgaria work at present.

The last four DB tables have been borrowed from the Single Classifier of administrative-territorial and
territorial units in Bulgaria (Edinen Kklasifikator na administrativno-teritorialnite edinitsi v Balgaria —
EKATTE?). EKATTE is supported by the National Statistical Institute (NSI?°) under agreement with the
Ministry of Regional Development and Public Works (Ministerstvo na regionalnoto razvitie i blagoustroistvoto —
MRRB?) by virtue of art. 37, par. 1 of the Law on Administrative-Territorial Structure of the Republic of
Bulgaria (LATSRB). As of 9.12.2018 EKATTE includes 5256 settlements — 257 cities, 2 monasteries and 4997
villages. Settlements are grouped into 265 municipalities, 28 districts and 3187 local boroughs. This information
was last updated on 19.01.2018.

In order to function, the suggested software product requires a stable server machine which is able to
handle the huge volume of information and computations necessary for making decisions on the optimal traffic
light management. We believe it is best to use a computer with a minimum 6core Intel Xeon E5 second
generation processor, based on “Ivy Bridge EP” microarchitecture (Intel, 2012), with a minimum clock rate of
2GHz per each core. The machine needs a RAM of at least 16GB DDR3 and two hard disks installed, each with
a minimum of 250GB memory, working in RAID1 mode. Under this mode information is simultaneously
recorded on both disks with one disk being the mirror image of the other. Thus, better system security is
achieved, as should one of the discs fail, work can continue uninterrupted. The suggested server would ensure
the reliable and seamless work of the centralized traffic light management in the next 10 years. Its parameters are
quite sufficient even if changes are made or new functionalities are added to the program.

The choice of a database management system (DBMS) of the traffic light management software system is
based on the following evaluation criteria: security, speed and productivity, ability of the software to reflect the
specifics of the developed system, easy maintenance, product price and maintenance price. Criteria are arranged
in a descending order according to their weight in the formation of the overall evaluation.

As a possible choice providing speed, scalability, and free version could be a NoSQL DBMS such as
MongoDB. Delivering load-sharing capabilities on different machines increases performance and productivity,
but the ability to back up and restore is limited (Kuyumdzhiev, 2015a). We believe that the data stored in the
system should be secure not only by malicious users but also by various forms of disasters and accidents that
affect their integrity.

According to data published by db-engines.com (DB-Engines, 2018), “Oracle Database” and “SQL
Server” are, respectively, the world’s first and third most popular DBMS. A key factor in choosing a DBMS is
the highest possible level of security, as the application that is being developed directly impacts the way a town’s
road network functions and the inviolability of the data contained in the application, as well as any chance of
unauthorized access and alteration of data is of crucial importance for the local population. According to
statistical data of the National Institute of Standards and Technologies in the USA (2012), since 2002 “SQL
Server” has been the best-protected and secure database among all major producers. Regarding efficiency, a
research by Softex (2013) points out that “SQL Server” causes less strain on the processor and consumes less
memory?. As an added advantage, there are many tools developed by third parties to support the administrative
tasks of backing up data (Kuyumdzhiev, 2015b).

For all these reasons, Microsoft’s “SQL Server DBMS has been chosen for the implementation of the
software product for traffic controller management. Hence, the operating system of the server machine must be
Microsoft’s “Windows Server 2016”. ,,SQL Server” only runs on “Windows* operating system, so we have
chosen to use servers with the latest version of this operating system, as we expect a better level of security,
speed of performance and better technical characteristics compared to the older versions of the operating system.

24 http://www.ekatte.com/

25 http:/Awvww.nsi.bg/nrnm/

26 http:/Awvww.mrrb.government.bg/

27 Tests have been carried out under Windows Server operating system.
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The programming language we have chosen to write the application for traffic light management is
“C++”. It is an object-oriented high-level language, which allows for a high degree of abstraction in creating
applications. “C++” is designed for system and application programming. It has all the advantages of “C” (low
level of abstraction and a great control over hardware), and at the same time includes classes and objects,
multiple inheritance, virtual functions, polymorphism, templates, exception processing and embedded dynamic
memory operators. The development environment chosen is one of the latest versions of Microsoft — MSVS
2017.

4. Conclusion

By far the major part of automobile traffic takes place in the urban environment. Millions of vehicles
move across the world’s urban network every day. The examined problems of urban movement demonstrate the
pressing need of measures being taken for improving the state of car traffic. The implementation of the
suggested software product would reduce traffic jams and would shorten the time spent travelling in the cities,
for both personal automobiles and public transport. The economic and environmental benefits deriving from this
would be considerable. The resulting positive effect would be noticeable to motorists as well as pedestrians,
citizens and tourists.
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Some aspects of the decision to buy, not to produce parts and components
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Abstract. The strategic decision taken by every manufacturing enterprise comprises the choice whether to
produce or buy the materials incorporated in their product. The purpose of this paper is to find possible
factors influencing the decision to buy, not to produce. A brief overview of the specialized literature is done.
A questionnaire-based survey is conducted among a group of manufacturing companies in Bulgaria. Some
conclusions are formulated based on the aggregated data of the survey. The importance of a group of factors
in the decision making process whether to buy parts and components and not to produce them is proved. The
obtained results refer to the analyzed group of manufacturing companies. The results of this study are useful
for manufacturing companies who make the strategic choice on the make-or-buy decision.

Key words: purchase, manufacturing enterprise, manufacture or buy, parts, components.

1. Introduction

In the conditions of increased competition, the determination of which goods and services may come
from suppliers and which from internal sources is an important strategic decision for every enterprise. The
subject of the analysis are the factors leading to the decision to buy parts and components, which will be used by
the manufacturing enterprises. The purpose of this article is to determine the importance of the factors suggested
in specialized sources that influence the aforementioned decision made by the manufacturing companies.

2. Literary overview

The decision whether to produce or buy goods, which will be used in the manufacturing process of a
particular product is made based on a number of factors. In this respect, in the specialized literature, many
authors have worked on this topic. According to (Leenders and Fearon, 2006), the reasons for the purchase of
materials from suppliers are as follows:

¢ the company does not have any administrative or technical experience required for the manufacture of a
product;

o the manufacture may oblige the company to break into the market and to compete with former suppliers.
This may influence the relations with them. The suppliers have an excellent reputation for winning
customers to buy their components;

o if a long-term maintenance of the technological and economic viability of the non-core activity is
required;

o if there are difficulties related the repeal of a decision made;

o there are difficulties in the determination of the real long-term expenses related to the decision to produce
materials;

o there is considerable flexibility in the choice of possible substitutes;

o availability of qualified supply specialists;

o if the purchase is related to lower costs;

o the companies shall determine where their value added tax activities are part of the main business.
According to (Korbankoleva, 2010), there are quantity and quality factors. The first group includes the

following:

e limitations in the company’s capacity; cost avoidance for specialized equipment or work force, reduction
of stocks; lower total expenses for purchase compared to those for own manufacture; the necessary
quantity is too small for economical manufacture; difficulties in the determination of the long-term
expenses for the own manufacture, alternative cost avoidance /possible losses of advantages and profits/;
gaining free production capacity.
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The quality factors include the following:

¢ sharing the financial risk with the supplier; higher flexibility in the choice of a substitute; there is
environmental insecurity; availability of a competent supplier, specialized equipment or patents; increase
of expenditure transparency; possible control over the supplier’s quality; there is competition among
suppliers; lack of technical experience and know-how for the product’s design and manufacture; need to
keep track of new technologies, market opportunities and customer needs; the supplier offers a production
technology, specialized research and know-how.

Another specialist (Blagoev, 2010) considers that the decisions are usually made on the grounds of two
criteria — expense level and achieved quality level. For (Anikina and Rodnikoy, 2011) the arguments supporting
the decision for purchase are as follows:

o lack of production capacity and personnel;

¢ possible choice of alternative sources on the market which may cover the quality requirements, reliability,
etc.

o the purchase expenses are lower than the production expenses;

o optimization of the inventory costs;

o supplier’s know-how or patent

According to Koraliev, 2013/ the factors supporting the decision to use suppliers are as follows:

o lack of administrative or technical experience for the manufacture of the necessary goods or services;

e opposed interests with former suppliers which may influence the relations with other suppliers or
customers;

o excellent reputation of suppliers and possible achievement of complex purchase and supply;

¢ required maintenance of long-term technological and economic viability of the non-core activities;

there are difficulties in the determination of the long-term expenses related to the decision for own

manufacture;

¢ high flexibility in the choice of the available sources and product substitutes.

According to (Dibskaya, 2013), the reasons for choosing the purchase instead of manufacture are as

follows:

e discharging management personnel and focusing on the main activity;

o decreasing the expenses

¢ compliance with the commitments with the supplier;

e gaining technical and management advantages;

o lack of production capacity;

o decreased inventory costs

e access to alternative sources, insufficient management and technical resources;

e cooperation with a supplier, products with protected patent.

It may be argued that the topic on decision making related to the choice whether to purchase or produce is
permanently discussed in the specialized literature. A number of authors /not limited to the aforementioned ones/
focus on the various aspects taken into consideration in the decision making process. All the authors try to make
a more complete and accurate interpretation of them. The most accurate interpretation of the factors seem to be
one given by Korbankoleva and they are used in the formulation of answers to the questions asked.

3. Results of the survey conducted among a group of Bulgarian manufacturing
companies.

Concerning the overview of the specialized literature, what is interesting is the importance of many of the
aforementioned factors for a group of manufacturing companies in the decision making process related to the
choice whether to buy and not produce the materials used in their products. In order to gather a source data
related to the topic, a standard personal questionnaire has been used. The companies have been asked the
following questions: 1/ What is the approximate percentage of the parts and components used in a particular
product that are produced in the plant and what is the percentage of the parts and components bought from other
companies? 2/ How often does the company take into consideration the following factors in the decision not to
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produce on their own the parts and components and to buy them from other companies? The companies
providing answers have been given the option to reply to the second question according to a scale from 1/does
not influence/ to 5 /influences considerably/ and to assess the degree of influence of the factors.

44 manufacturing companies chosen at random participated in the survey. There are representatives of
micro-, small-, medium- and large-sized companies among them. The period of survey is from April 2018 to
February 2019. The conclusions made refer to the interviewed companies. Among the interviewed
manufacturing companies, the small-sized companies have the largest share (34 %). They are followed by the
medium-sized ones (31 %), large-sized (25 %) and micro-sized (10%). The sample includes mostly
manufacturers in the field of the food sector — 23 %, followed by the representatives of light industries — 18 %,
construction — 18 %, mechanical engineering — 16 %, clothing and textile — 14 %, chemical industry, etc. — 11 %.
The following results have been obtained.

v 80% of the manufacturing companies choose to manufacture and buy the parts and components used in
the final product;

v'the percentage of purchased and manufactured parts and components is different with a predominant
number of companies choosing to buy the materials;

v 18% of the interviewed companies buy entirely the materials used in their product;

v/ 2% of the companies manufacture entirely the materials used.

It has been established that the decision not to produce and buy the materials, parts and components, in
the companies subject to the survey, is made on the basis of the following factors having the strongest influence
fassessed with 4 and 5/ :

v'Lower expenses — 84% of the companies;

v Difficulties in the determination of the long-term expenses — 70% of the companies
v'Influential supplier /manufacturer/ — 65%

v’ Availability of a large number of suppliers on the market and competition among them — 51%
v Difficulties related to the manufacturing — 47% of the companies;

v'Lack of technical experience and know-how for the manufacturing — 42%

v/ A shorter period of customer order performance— 37% of the companies;

v/ A higher product quality assurance — 23% of the companies;

v'Production load alleviation - 23% of the companies;

v'Reduction od stocks — 21%

v'Possible control over the supplier — 14%

v'Free production capacity — 14%

Among the analyzed companies, one only manufactures entirely all the materials used in their products.
The rest of them buy entirely or partially parts and components. Among the second group, the purchased
materials prevail. All the aforementioned factors are more or less taken into consideration by the companies.
Those with the highest degree of influence are as follows: lower expenses, difficulties in the determination of the
long-term expenses, influence of the supplier and the availability of choice on the market. For a small number of
companies, the opportunity to control the suppliers is extremely important for making the decision for purchase.
When the companies compete with each other through their supply chains, the small percentage of this group is
interesting and the result shall be taken into consideration in future surveys concerning the opinion of the
respondents. There is a small percentage of companies having their own free production capacity, so the lack of
it does not have a high degree of influence.

4. Conclusion

The results obtained from the survey lead to the following conclusions:

First. A great part of the aforementioned factors leading to the decision of purchase have been described
by various authors and have been taken into consideration by the surveyed companies. There are some factors
that do not get enough attention and consideration.

Second. The obtained results refer to the analyzed group of manufacturing companies. The analyzed
factors and their degree of influence are different in each particular case.

Considering the conclusions made and as a result of the changes occurred in the external and internal
environment as well as in the strategy and goals of the companies, it is necessary to consider, at regular intervals,
the decision to buy and not to produce parts and components at a strategical and tactical level.
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