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Predictive analytics implementation in the logistic industry

Yanka ALEKSANDROVA!

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

Abstract. Nowadays more than ever supply chain networks must meet increased demands. The digital
transformation of the business is a necessity for the companies in the field of logistics in order to be able to
increase their competitive advantages. During this transformation one of the most significant part plays the
predictive analytics. Data driven decision making is crucial to supply chain activities. This however requires a
more holistic view on implementation of predictive analytics in operational logistics processes. This paper
aims to present possibilities for applying predictive methods in different operational processes in the context
of a modern machine learning methodology framework and to demonstrate appropriate methods, techniques,
algorithms, and software technologies. The scope of the research covers business processes in logistics
organization. Several methodologies for design of predictive analytics frameworks have been evaluated and
on this basis an adaptation of Microsoft Team Data Science Process is proposed. The methodology is
demonstrated with an original practical implementation on a dataset provided by a logistics company. During
each stage from the methodology suitable technologies, machine learning algorithms and evaluation measures
have been applied. Conclusions are drawn regarding possibilities to implement the framework and to extract
useful knowledge. Since the presented models are fitted to the used data set, the model explanation and
interpretation is limited to the inherent data patterns and dependencies. Empirical results show that the best
performing models are those trained with stacked ensembles and XGBoost algorithms. The model
interpretation is implemented with SHAPIey values and Partial Dependency Plots. The study is part of Project
BG05M20P001-1.002-0002-C02 "Digitalization of Economy in a Big Data Environment"

Key words: logistics, predictive analytics, machine learning, big data

1. Introduction

Companies in logistics industry are facing many challenges on their road to digitalization. They need not
only to implement big data applications (Stoyanova, Vasilev, Cristescu, 2021) but apply appropriate
methodological and technological tools for extracting useful knowledge from the rapidly growing data sources.
Key technological trends that contribute and shape the logistics industry are also system integration, Internet of
Things (10T), cloud computing, blockchain, autonomous robots, virtual and augmented reality (Sulova, 2021).

The technological aspect of predictive analytics framework for the logistics industry has been a topic of
several research publications (Mileva, Petrov, Yankov, Vasilev, Petrova, 2021). The purpose of the presented
research, however, is to establish a methodical framework for the application of predictive analytics in logistics
organizations. The framework covers all stages of application of prognostic analyses, starting from identifying
business sense and selecting the data, choosing appropriate methods for predictive analysis, applying the
extracted analytical knowledge to solve problems in different business processes implemented in logistics
companies. The description of the framework has in addition to a theoretical-methodological basis and an
applied aspect that examines and demonstrates appropriate information technologies.

2. Possibilities for implementing predictive analytics in logistics processes

To identify business analysis needs and the possibilities for the application of predictive analysis methods
in the business area "Logistics”, we explore the reference model SCOR (The Supply Chain Operations
Reference). SCOR describes business activities related to all stages of meeting consumer demand and has a
hierarchical structure. At the first level, the model is organized in 6 main management processes (APICS, 2020):

» Plan — this process describes the activities of developing a supply chain organization plan. This
includes setting requirements, gathering information on available resources, balancing resources and
requirements, and defining actions to provide the necessary resources in view of the defined requirements.

6
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« Source — describes the activities related to orders, deliveries, receiving, transfer of materials, parts,
products, and services. The scope of this process includes the preparation of delivery requests, supply planning,
receiving and validation of supplies, accepting supply invoices, storage of goods.

« Make — the process describes the activities of conversion of materials into production. Activities
include assembly, chemical treatment, maintenance, repair, recycling, production, renovation and other.

« Deliver — the process covers activities related to the creation, maintenance, and fulfillment of customer
orders. Includes activities such as accepting customer orders, scheduling the orders execution, collecting,
packaging, transporting, and issuing invoices.

» Return — the return process describes activities associated with the reverse flow of inventories. This
process includes identification of stocks to be returned, determination of an appropriate return method,
scheduling and dispatch.

 Enable — includes processes for maintaining and monitoring resources, relationships, assets, business
rules, etc. to support the supply chain management. The scope of the process covers business rules management,
performance management, data management, resource management, building and production capacity
management, contract management, supply chain management, legal compliance management, risk management
and supply chain supply. Graphically, the processes in the reference model are presented in fig. 1.

Make Delivery Return

Figure 1. SCOR reference model
Source (APICS)

The structure of activities from “Plan” process makes it possible to identify several type activities. Type
activities within level 3 processes (sPx.x) can be classified as follows:
e Type 1. Activities to identify, prioritize and aggregate resources.
e Type 2. Activities for identifying, prioritizing and aggregating requirements.
e Type 3. Balancing activities of requirements and resources.
e Type 4. Planning activities.

Predictive models can be successfully applied to type 1 and type 2 activities. Modelling should consider
the level and scope of management decisions taken. Identification, prioritization and aggregation of resources
and requirements can be implemented at the following levels:

e Strategic.
e Tactical.
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e Operational.

The different levels of decision making determine the time horizon and the characteristics of the data used
by prognostic models. In strategic-level decisions, data from longer periods of time are examined.
Macroeconomic indicators, demographic trends, technological development forecasts, competitive intelligence,
and others (Souza, 2014) are considered. The aim is to make long-term forecasts for the overall development of
the supply chain. The prognostic models used at this level are mainly regression — auto-aggressive,
multinominal, and logistic regression, as well as methods for predicting time series such as sliding average,
regression sliding averages (ARMA) and auto-aggressive integrated moving averages (ARIMA), etc. (Liu et al.,
2008), (Dhahri and Chabchoub, 2007; Patel et al., 2018).

When supporting tactical decision making, the study period is significantly shorter, usually within a year.
Prognostic analyses are aimed at forecasting the products’ demand and the necessary resources. Trend analysis
methods are implemented as well as methods for detecting causal links between demand determining factors and
target variables. In addition to traditional statistical methods, machine learning methods such as cluster analysis,
market basket analysis (associative analysis), decision trees, neural networks, etc. are applied.

Operational solutions apply the same prognostic methods as those applied at tactical level, but with a
more limited forecasting time horizon. Both prognostic methods and methods for real-time optimization of
resources and requirements are used.

The "Source™ process of the reference SCOR model describes planning and receiving supplies of
inventories. The scope of this process includes the preparation of delivery orders, preparation of delivery
schedules, receipt, verification of stocks on delivery, storage of stocks and processing of delivery factors. The
Provisioning process consists of the following second-level processes:

e sS1-Source Stocked Product
e sS2 —Source Make-to-Order Product
e sS3-Source Engineer-to-Order Product

The subprocesses of sS1 and sS2 processes are similar, with only sS3 defined with two additional
processes due to the specific characteristics of individual production. Third-level processes within the described
three second-level processes can be presented in Fig. 2.

PR )
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" :
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Figure 2. Structure of second-level processes for the “Source” process
Source: Own elaboration

The structure of the “Source” process reveals five type of third-level activities. They can be classified as
follows:
Type 1. Delivery planning processes.
Type 2. Delivery processes.
Type 3. Delivery inventory verification processes.
Type 4. Processes for transferring products to storage warehouses.
e Type 5. Payment authorization processes.

With the greatest potential for applying prognostic models, in our view are type 1 ("Supply Planning™)
and type 4 ("Product Transfer"). In type 1 processes, appropriate prognostic models should be applied in the
three second-level processes to forecast the necessary inventory levels and to draw up a supply schedule.
However, this should also consider the specificities of the supply which are reflected in the selection of factor
variables in prognostic modelling. When providing inventories in stock, the goal is to plan the optimal
availability. The most important factor in building prognostic models here is the aggregated consumer demand in
the relevant market. In this regard, prognostic models can focus on forecasting product demand and analyzing

8
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the company's ability to influence and satisfy this demand. Significant factors to be considered in prognostic
models in the process of securing stocks in stock also include macroeconomic indicators, seasonal fluctuations,
mass production process parameters, production facilities, storage areas and equipment, etc. Since the process is
aimed at maintaining optimal availability for products with wide use and mass production, regression time
models can also be successfully applied.

When planning the schedule of inventory deliveries on customer orders, forecasting the optimal
availability is more difficult to achieve, since the provision of inventories takes place after an accepted order
from customers. In this regard, the main objective of prognostic models is to predict future orders, i.e.,
transactions within the framework of customer relationship management. This type of supply usually applies to
products where the maintenance of stocks involves high costs, those not intended for mass use or, in the case of
limited opportunities to predict the demand for the product type concerned.

The “Make” process of the reference SCOR model describes the activities related to the conversion of
materials and the creation of finished products or services. This process consists of the following second-level
processes:

e sM1 -Make-to-Stock.
e sM2 —Make-to-Order.
e sM3 —-Engineer-to-Order.

The subprocesses of sM1, sM2 and sM3 processes are similar, with only sM3 adding an additional
process in accordance with the characteristics of individual production. The third-level processes within the three
second-level processes can be presented in fig. 3.

Proc Structure of second-level processes

ess
l AY
| Issue Produce Stage Release Waste :
i Issue Produce ‘. Stage Release\, Waste |

sM2 ! Schedule material and Tes Packagt, product ,> product i

Productlo Issue Produce Stage Waste

Figure 3. Structure of second-level process for the ,,Make* process
Source: Own elaboration

Within the second-level processes, 6 type processes can be identified within the sM2 “Make” process. They

can be systematized as follows:
e Type 1. Production schedule processes.

Type 2. Processes for incorporating materials and resources into production.

Type 3. Processes for creating new products and services.

Type 4. Processes for packing the finished products.

Type 5. Processes for revenue and storage of production.

Type 6. Processes for picking finished products to ship from the warehouse.
e Type 7. Disposal processes, landfilling of waste.

Methods of prognostic analysis have their place in type 1 processes. When preparing a production schedule,
the necessary quantities of finished products are predicted according to the results of the type 1 ("Planning")
processes of the "Source" process. At the same time, in addition to prognostic methods, optimization methods
should be applied to take account of the capacity of production capacity, seasonal fluctuations in load,
accounting for planned and exceptional interruptions of the production process, forecasting and balancing all
resources necessary for the implementation of the stages of the technological process.

In type 3 processes, prognostic methods may be aimed at predicting the quality of finished products,
considering various factors influencing this. Appropriate data for the application of prognostic methods for
predicting quality and preventing undesirable deviations from the production process schedule should be
collected and analyzed in real time. For this purpose, intensive use of Internet of Things (I0T) technologies that
allow recording, transmission, storage, and analysis of data related to the progress of the production stages is
appropriate. Such data, except for the purposes of operational dimensions and production monitoring, may be
used to apply prognostic methods for predicting key indicators of the performance of activities within the
production cycle.
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Prognostic methods can be also applied to type 6 processes. Within the subprocesses of this type according to
the specifics of production — mass, on demand and individually — prognostic methods should be applied to
forecast and plan material outflows. In mass production, product pick-up is linked to planned sales, which
requires the use of sales forecasting results carried out in the planning process of the reference SCOR model to
apply prognostic methods.

The proposed systematic approach for implementing predictive analytics in different types of processes within
the SCOR reference model reveals certain opportunities for integrating extracted knowledge into the operational
processes. The results from the applied approach could be used as a guidance to choose the appropriate
predictive methods to support decision making and to facilitate the business process execution. However, in
order to implement predictive analytics a more holistic view should be used which covers all the stages and steps
in building and implementing an analytical application. This could be achieved by using a machine learning
methodology framework covering all the activities from data acquisition to model acceptance.

3. Data acquisition

When applying machine learning methods for predictive analysis, specialists accept the following two
assumptions:

1.There is a dependency between the result to be predicted and the factor variables that can be modelled
and used for prediction.

2.The data collected are in the required quantity, structure, diversity, and quality so that this dependency
can be revealed and modelled.

It is possible to establish during the application of prognostic analyses that either assumption is wrongly
formulated, which in turn will lead to weak prognostic models. To avoid this, it is necessary to take a particularly
careful approach to selecting appropriate data to detect alleged dependencies and interpret the business meaning
of the data collected with a view to solving the prognostic tasks.

When selecting data, account should be taken of all possible internal and external sources. For their
systematization, we propose to proceed from the logistics value chain offered by M.Porter (Porter, 1997).
According to the value chain, two groups of data-generating activities can be identified, which can be used as
sources for the purposes of the estimated dimension in the logistics subject area:

* Main activities

e Inbound logistics — includes activities for supply of inventories, stock management, transport,
production scheduling, quality control. Such types of activities are supported and automated by
supply chain management systems and e-logistics platforms (Vasilev, 2017).

Operations — production, packaging, production control, quality management, maintenance.
Outbound logistics — output management, order management, shipping, customer delivery,
invoicing.

e Sales and marketing — customer management, sales management, promotions, sales analysis,
marketing campaigns, research, and analysis.

e Service — warranty and post-warranty service, maintenance, training, etc.

¢ Additional activities

e Administration — accounting, finance management.

e Human resources management — staff management, recruitment, training, planning of staff
needs, health and safety environment, etc.

e Technical and product development — product design, design of business and technological
processes, product engineering, development.

e Procurement — supplier management, financing, contract management and subcontractors,
specifications, etc.

Experts should also consider external data sources such as data on competing companies, macroeconomic
indicators for the specific region, market, sector, etc.

Data from internal and external sources are selected to solve the specific prognostic tasks and depend on
the specifics of the subject area, the methods of analysis selected, the accessibility of the sources and the
available IT infrastructure in the organization.

4. Data preparation and cleansing

The preliminary preparation of the data is a stage of utmost importance while applying the overall
methodology for the development of a big data analysis application in logistics. The purpose of the data

10
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preparation is to ensure the necessary quality and structure of the data set to be applied to the different methods
of analysis.

Within the preliminary data preparation, the following more important stages can be defined:

1. Data cleansing and transformation

2. Feature engineering

Data quality management should be seen as an important strategy, inseparable from the overall process of
implementing prognostic analyses. Data quality assurance can be implemented mainly in three environments:

e In the original data source system.

e During retrieving and loading the data when appropriate scripts are applied for processing the
data at the time of their extraction from the various sources and loading them in the environment
of the intelligent and analytical application.

e After loading the data in the data preparation area for analysis. In this case, the data shall be
extracted and loaded without prior processing for quality assurance, and then the exploration and
measurement of deviations from the set quality standards is carried out and techniques are taken
to tackle the deficiencies in the data sets.

Companies may apply procedures to ensure the quality of the data in one, two or all the specified
environments, depending on the specifics of the data sources used. In terms of efficiency and reusability with the
greatest potential to ensure the necessary data quality is the implementation of the in the original data source
system. This will achieve consistency and a single interpretation of data in both the source system and the
analytical application. This is unfortunately not always possible, especially when data comes from external
sources that lack the capacity to integrate data quality enhancing techniques into the system generating that data
itself.

In any event, the causes of problems and poor data quality should be analyzed. These problems may be
caused by (Loshin, 2013):

o different number of records that are retrieved and loaded in the analytical system. When working
with large data, a huge number of records are worked on, and it is possible that during their
processing some of the records may not be able to load in the preparation area.

o different level of detail (granulation) of data in different sources. A typical example of this is
attributes such as name and address. In some sources, the name may be stored in three separate
fields (name, surname, and last name), and in others, only in one field (Full Name).

e invalid values, especially in the case of codes from reference tables and nomenclatures.

e errors related to data transcription, such as spelling errors, use of abbreviations, replacement of
Latin with Cyrillic, use of unrecognizable symbols, etc.

At the data cleansing and transformation stage, several techniques are applied, the most common being
related to:

e Data conversion to the correct format.

e Identification and treatment of missing values. The high percentage of missing values is a
serious obstacle to the application of prognostic methods, which must be overcome before the
data can be analyzed. When examining for missing values, the cause of this problem should be
identified first. Depending on the reasons, appropriate techniques for their elimination are then
selected. The missing values may be missing completely at random (MCAR), missing at random
(MAR), or missing not at random (MNAR) (Buuren, 2018). To solve problems with missing
values, different methods can be applied, such as:

o remove variables with a large percentage of missing values.

o replace with medium or median (for numerical variables).

o predicting missing values with methods such as linear regression, k-th Nearest
Neighbor, random forest, etc.

e  Outliers’ treatment. Outliers are such observations that differ significantly from others, which
raises doubts about an unknown mechanism for the formation of these values (Hawkins, 1980).
Most often, when determining outliers, the Tukey rule applies (Tukey 1977), according to which
outliers are such values that are located at a distance from the median greater than 1,5 *
Interquartile range (IQR). The presence of outliers in the data set may significantly affect the
results of statistical methods and those of machine learning.

For the outliers’ treatment, the following approaches (Elshahawy, 2019), (Prabhakaran, 2017), (Sharma,
2018) are most often applied, such as:

11



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

o Elimination of observations with extreme values from the dataset. It should be
considered that this loses information from other variables that do not have extreme
values.

o Replacement of outliers with the mean or median. This is a rather simplified method of
dealing with outliers and could lead to a deviation in models because the values of the
other variables in the set are not considered. It should be applied with particular care in
the presence of a significant number of outliers.

o Replacement of extreme values with variable values of 5th or 95th percentile values
("flooring™ or "capping").

o Replacement of outliers with NA values (missing values) and predicting them with an
appropriate method such as linear regression, kth Nearest Neighbor — kNN, etc.

o Grouping values into categories - variable discretization.

5. Modeling and implementation

When applying predictive methods, an appropriate methodology should be chosen. In this regard, we look
at the most common methodologies applicable to predictive analysis. We believe that the application of a
predictive analysis should be seen as a project for discovering and extracting knowledge and therefore in the
survey overview are methodologies supporting the implementation of data mining processes.

In theory and practice, several methodologies are known for the realization of projects related to the
discovery and extraction of knowledge. The most common are CRISP-DM (Cross-Industrial Standard Process
for Data Mining), KDD (Knowledge Discovery in Database), SEMMA (Sample Evaluate Modify Model Assess)
and Microsoft TDSP Lifecycle.

CRISP-DM

The CRISP-DM methodology was established in 1996-1997 by leading representatives of corporations
with expertise in data mining — SPSS, Teradata, Daimler AG, NCR Corporation and OHRA. Crisp-DM's task is
to standardize the process of knowledge discovery, structuring it in stages, defining the steps at each stage and
defining the connections between the different stages.

CRISP-DM is described as a hierarchical process model containing a set of tasks on four levels of
abstraction: stage, common task, specialized task, and process instance (Chapman, et al., 2000). The life-cycle
stages of knowledge learning include business understanding, data understanding, data preparation, modeling,
evaluation, deployment.

KDD

Knowledge Discovery in Database (KDD) as an iterative and interactive process that gained popularity in
1996 (Fayyad, Piatetsky-Shapiro, & Smith, 1996) and was based on earlier team research (Piatetsky-Shapiro &
Frawley, 1991). KDD includes the following steps (Fayyad, Piatetsky-Shapiro, & Smith, 1996):

1. Study of the subject area and relevant previous knowledge, as well as defining the purpose of the
process of knowledge extraction from the point of view of the business organization.
Selection of a data set suitable for achieving the objective.
Data cleansing and conversion.
Selection of important factors and eliminate unnecessary variables by dimensionality reduction.
Selection of appropriate group of data mining methods in accordance with the set objective.
Selection of appropriate algorithms to extract knowledge from the group of methods defined in
the previous step and choosing their parameters.

7. Extracting knowledge from the cleansed and converted data set.

8. Interpretation of the results obtained from the previous step.

9. Using discovered knowledge.

The steps are organized in separate stages and implemented iteratively, and in the course of carrying out
the entire knowledge-retrieval process it is possible to return to previous stages, similar to the interaction
between the CRISP-DM stages.

SEMMA

The name SEMMA is an abbreviation of Sample, Explore, Modify, Model and Assess (SAS, 2020).
SEMMA was established by the SAS Institute, supports all stages of the knowledge mining process, and is
integrated as a logical organization of the functionality of SAS Enterprise Miner — one of the leading software
platforms for knowledge mining. SEMMA organizes operators in SAS Enterprise Miner (so-called nodes peaks)
in the mentioned five groups (tabs — tabs) corresponding to stages in the knowledge process.

Team Data Science Process

oakwn
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Team Data Science Process (TDSP) was created by Microsoft as a flexible, iterative methodology for
building intelligent applications based on machine learning and artificial intelligence (Microsoft, 2020). TDSP is
aimed at improving teamwork, sharing good practices, and using technology solutions from Microsoft or other
leading IT companies. TDSP is organized as a life cycle and includes the following five iteratively performed
stages (see fig. 4):

1. Defining the problem (Business understanding). The target variables and relevant metrics to
measure the success of the project shall be determined. The relevant data sources shall be
identified.

2. Data acquisition and understanding. Purified, quality datasets are created containing the
necessary information on the target variables and related factors.

3. Modeling. The modeling phase is to determine the dependent and independent variables in the
data set and to build an appropriate machine learning model.

4. Deploy. At this stage, the selected model is deployed into a production environment so that it
can be presented for use by business users.

5. Customer Acceptance. On this stage the implemented model is validated by the customers,
assessing the fulfillment of the goals set and meeting the user requirements.

Business
Understandin

Data Source
Feature

engineering Data

Training Modeling Acquisition

&
. Environment
. Understandin
Evaluation

Wrangling,
Exploration &

laaninn

Model Store Deploymen Customer Acceptance @
t

Web services It e
Applicagt\ions Cropur,

Pipeline

IMpeaCTaBsHE,

MOTATONTIHAT

Figure 4. The Data Science Project
Source: Microsoft

For each of the stages, Microsoft offers full support for the activities performed through various
technological solutions, documentation, guides, good practices, etc. Although TDSM has been demonstrated
with Microsoft technologies and platforms such as Azure Machine Learning, Azure SQL Server, SQL Server,
etc., the company also offers ready-made free solutions for two of the most used machine learning programming
languages— R and Python.

Comparison of the methodologies presented

The study of the structure and content of the stages of the methodologies examined shows quite
similarities and overlaps in some stages. The stages that occur in all four methodologies under consideration are:
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understanding and researching data, transformation, modeling, and evaluation of models. All methodologies
suggest iterative implementation of the stages with the possibility of returning to a previous stage to reflect
changes.

CRISP-DM, KDD, and SEMMA do not include a data collection stage. They assume that the data is
already available and, after defining the business problem, proceed to their retrieval. TDSP looks at data
collection as part of a second stage, Data Acquisition and Understanding. Different ways of collecting data in the
context of the development of large data and ubiquitous connectivity have been considered. TDSP looks at
technologies to build applications for automatic data collection and entry in different environments such as
Azure Blob Storage, SQL Azure Databases, SQL Server on Virtual Azure Machines, HDInsight (Hadoop),
Synapse Analytics, and Azure Machine Learning. Data mining is seen as an integral part of the overall
knowledge retrieval and application project.

Finally, a serious advantage of TDSP over CRISP-DM, KDD and SEMMA is the inclusion of the
Customer Acceptance stage. As stated, at this stage the implemented model is presented to end users for
validation. The level of implementation of the objectives set shall be assessed before moving to regular
operation.

Since its establishment in 1996, CRISP-DM has rapidly gained popularity and over the years has been
considered the most used methodology (Piatetsky, 2014) and de-facto standard for the knowledge extraction
process (Mariscal , Marban, & Fernandez, 2010), (Putler & Krider, 2012), (Wiemer, Drowatzky, & Steffen,
2019). However, CRISP-DM 2.0 was never created, and the official website http://crisp-dm.org/ long ago seized
to function. Currently, CRISP-DM is supported by IBM as part of the SPSS—Modeler analytical and statistical
software, but without updating. There are also such problems with KDD, which has not been developed since its
creation and has not been adapted to new fast-growing information technologies such as big data, the Internet of
Things, real-time analytics, etc. SEMMA has a more limited scope and is strongly tied to the SAS Enterprise
Miner analytical platform.

The comparative analysis of CRISP-DM, KDD, SEMMA and TDSP provides grounds to conclude that
TDSP is the most complex methodology. It covers the whole knowledge process and can be applied to the
construction of data mining and machine learning applications. TDSP is constantly evolving and adapting to
dynamic changes in the field of big data, artificial intelligence, machine learning, the Internet of Things, etc. Due
to these advantages, we believe that TDSP is best suited for application when applying predictive analysis
methods in the field of logistics.

6. Model evaluation

The assessment of trained machine learning models is an important milestone in the overall methodology
for the construction and application of analytical models. The specific methods, indicators and evaluation scales
depend on the type of tasks solved. It is recommended to use multiple indicators and evaluation techniques when
assessing the performance of models to gain a fuller picture of the prognostic capabilities of models and their
presentation on new data unknown to them.

In supervised training, the model-building experts must strike a balance between adapting to the learning
set and generalization. Adapting to the learning set is the goal of learning, with the algorithm aiming to identify
as much as possible all dependencies and patterns in the set. The uncontrolled learning however may lead to
over-fitting of the model, reducing its ability to generalize. To achieve balance and avoid overfitting, different
techniques are applied for the regularization while training, which depend on the selected machine learning
algorithm.

Evaluation metrics are presented as a number from 0 to 1 or a percentage of 0% to 100%. They should be
considered together as they reflect differently the presentation of the model. The sensitivity shows how good the
model is for detecting positive cases, and specificity reflects the ability to identify negative cases. Comparing
models based on only one metric is incorrect, especially when the data set is strongly unbalanced. Accuracy
indicator can only be considered when the distribution of the two classes in the data set is approximately the
same (50:50). In other cases, when it comes to unbalanced datasets, it is more correct to report Balanced
Accuracy, which is calculated as an arithmetic mean of specificity and specificity.

ROC (Receiver Operating Characteristics) curve is also used for graphical representation of the model's
prognostic strength compared to a random classification model (Ghavami, 2019), (Thanaki, 2018), (Kuhn M. ,
2013, p. 265). Since the ROC curve does not depend on the threshold chosen, it can be used as a reliable measure
of model performance and when comparing two or more models. The metric, which is calculated based on the
built ROC curve, is an area under the curve (AUC). The ideal model has an area under the curve = 1. This is the
model that generates only correct predictions. The random model, which resembles guessing predictions, has an
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AUC = 0.5. Its curve coincides with the diagonal of the graph. A classification model is the better as its area
under the curve is closer to 1.

7. Model explanation and interpretation

The application of the extracted knowledge should be preceded by an analysis of the performance of the
trained models to assess their prognostic strength. Evaluation metrics depend on the machine learning methods
selected. At the same time, however, it is also essential to apply appropriate means, technologies and models for
interpreting and explaining models.

The ability of a model to be explained and understandable to consumers is associated with the concept of
explainability and interpretability. The two concepts have a large degree of overlap and are often used as
replaceable (Gall, 2018), (Molnar, 2020), (Miller, 2019). The interpretation of the model determines how much a
person can understand the reasons for a prediction (Miller, 2019). The ability of a model to be interpreted is
associated with the extent to which people can systematically predict and consider the outcome of its application
(Been, Khanna, & Koyejo, 2016). The higher the degree of interpretation of a model, the easier it is to
understand the reasons and mechanisms for making a decision or generating a particular prognosis. The
explainability of machine learning models, on the other hand, determines the possibility of presenting the results
of the models in an intelligible form to consumers (Gall, 2018), (Molnar, 2020).

The ability to interpret the model increases confidence in its application (Ribeiro, Singh, & Guestrin,
2016), (Lipton, 2017), (Was, Khanna, & Koyejo, 2016), (Babel, Buehler, Pivonka, Richardson, & Waldron,
2019), If consumers are not convinced of the legality of the model, they will not use it. Confidence in the model
can be expressed in confidence in the correctness of the predictions generated for a particular case and
confidence in the performance of the model.

Some of the machine learning models, such as logistical regression and single classifiers such as
classification and regression trees, have an inherent ability to be explained (Norton, Dowd, & Maciejewski,
2019). Decision trees are another example of a model with built-in interpretation. From the graphical
representation of the tree, rules based on each variable's contribution to the result can be easily generated and
explained. However, the problem with this type of model is that they often show poor performance on the test
set. There is a counter-proportional relationship between the built-in interpretation and prognostic capability of
the models, i.e., the easier it is to explain the model with its inherent characteristics, the greater the deviations of
the generated predictions (Bussmann et al., 2020).

Interpretation and explanation of black box models, lacking built-in possibilities for explanation, is
realized by creating an agnostic model to explain the generated predictions from the model. The models are
agnostic as they do not depend on the algorithm used to train the model to be interpreted. This allows to explain
each model, regardless of its degree of complexity and the algorithm used.

The interpretation and explanation of the model can be considered in two directions — globally and
locally. The first explains the overall mechanism of operation of the model, brings out global dependencies and
templates by aggregating all observations. The local level of explanation makes it possible to interpret and justify
individual forecasts by showing the influence of factor variables on the generation of the specific prediction for
the observed case.

Different methods are used to explain the global model, but the most applied are variable importance and
partial dependence plots. In cases where the model does not have a built-in interpretation, it is necessary to build
a new model that can explain the mechanism of operation and the logic of generating individual predictions. This
new surrogate model, in turn, must be sufficiently simple and easily interpretable. To solve such problems,
different methods are applied, and one of the most efficient and currently used is SHAP (Shapley Additive
exPlanations) proposed by (Lundberg et al., 2019).

SHAP values are based on Lloyd Shapley's work (Shapley, 1953) in the field of game theory and explain
the prognosis through the marginal contribution of each factor variable. The values of independent variables are
seen as coalition participants, and Shapley values show what their contribution is to the "prize" — the specific
prediction that is generated by the model.

Based on SHAPIey, the Lundberg and Lee values (Lundberg et al., 2019) look at each explanation of the
predictions generated by a model as a model and refer to it as an "explanation model." They define a class of
additive factor contributing models that include various methods such as: linear additive model, LIME (Local
Interpretable Model-agnostic Explanations) (Ribeiro, Singh, & Guestrin, 2016), DeepLift (Deep Learning
Important FeaTures) (Shrikumar, Greenside and Kundaje, 2017), SHAPIey values, etc.
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8. Predictive analytics framework implementation

The possibilities for applying prognostic analyses will be demonstrated with an experiment in the
environment of the h2o platform. H20 is a scalable distributed, fast, primarily memory-based open-source
platform for machine learning and predictive analytics. It enables the construction of machine learning models
on big data and provides easy implementation of models in a working environment. The platform is built and
provided by the H20.ai company, whose corporate mission is democratization of artificial intelligence. In the
latest research for 2020 by the consulting company Gartner, H20.ai is listed as a visionary in the field of data
science and machine learning platforms (Krensky, etc., 2020) and cloud services for the development of artificial
intelligence (Baker, Elliot, Sicular, Mullen, & Brethenoux, 2020).

The basic code of H20 is written in Java. The platform uses distributed key/value repository to access
and retrieve data, models, objects, etc. between all nodes and machines. The algorithms are implemented on a
distributed Map/Reduce platform and use the Java Fork/Join multi-reduction platform. The data is read in
parallel, distributed between clusters and stored in ram in column compressed format.

Through REST application interface is provided access by external programs or JSON scripts through
http protocol. A Web interface (Flow Ul) is available for easy construction of machine learning models, as well
as an interface for access to the platform from the R (H20-R) (LeDell, et al., 2020) and Python (H20-Python)
environment.

The h2o.automl() function can be used to automate the machine learning process, including automatic
learning and optimization within user-defined time limits. In addition, ensembles models are also built — Stacked
Ensemble of the best algorithms and Stacked Ensemble from the best algorithms of a family. AutoML also
displays a leaderboard table that compares the performance of the best models against the training and validation
data set.

The algorithms that are applied to train models using h2o.automl() function are:

« Distributed Random Forest (DRF) — includes Random Forest and Extremely
Randomized Trees (XRT).

»  Generalized Linear Model (GLM).

+  XGBoost Gradient Boosting Machine (XGB).

»  Gradient Boosting Machine (GBM).

» Deep Learning (DL).

»  StackedEnsemble.

Stacked Ensemble is a heterogeneous ensemble algorithm that finds the optimal combination of a set of
prognostic algorithms using a process called stacking (H20.ai, 2020). These ensemble models support
regression, binary and multinominal classification. The groundbreaking scientific study demonstrating
theoretically the effectiveness of combining models and stacking them into an ensemble model was published in
2007 (van der Laan, Polley, & Hubbard, 2007), and further developed in 2010 (Polley & van der Laan, 2010).
These two publications use the term "Super Learner" to mean heterogeneous ensemble models with the
arrangement of models based on different algorithms and the use of cross-validation to build the combining
algorithm, the so-called "super learner".

To train the models in h20 we use the sample data set "DataCo Supply Chain Dataset" (Constante, F. &
Silva, F. (2019)) The data are provided by the company DataCo — a leader in the field of data management and
information management solutions. The set contains 180519 observations representing orders from customers in
different regions of the world. The data structure allows different machine learning algorithms to be applied. In
this case, we will use binominal classification algorithms to predict the risk of delay in order delivery.

To solve the task, the relevant factor and result variables are selected. A description of the variables in the
selected subset is given in Table 1. The target variable Late_delivery_risk has two possible values - 1 (there is a
risk) and 0 (no risk).

With the help of function h2o.automl() 20 basic classification and 2 heterogeneous ensemble models are
trained. The maximum training time is set to 2 hours, with the logloss metric controlling its end. The assessment
of the performance of models on validating multitudes is presented in Table 2. During the training, 2
heterogeneous ensemble models, 7 models with GBM algorithm, 7 XGBoost, 3 Deep Learning and one from
DRF, XRT and GLM are built.
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Models’ performance (sorted by AUC)
model_id auc logloss | aucpr mean_per_
class_error

StackedEnsemble_AllModels_AutoML 0.8978 | 0.4018 | 0.9216 0.2008
StackedEnsemble_BestOfFamily_AutoML | 0.8944 | 0.4071 | 0.9190 0.2060
GBM_4_AutoML 0.8937 | 0.4041 | 0.9188 0.2020
GBM_5_AutoML 0.8936 | 0.4052 | 0.9187 0.2012
GBM_grid__1_AutoML_model_2 0.8830 | 0.4238 | 0.9107 0.2174
GBM_3_AutoML 0.8802 | 0.4261 | 0.9093 0.2212
DRF_1 AutoML 0.8738 | 0.4487 | 0.9039 0.2292
GBM_2_AutoML 0.8660 | 0.4470 | 0.8992 0.2409
GBM_1_AutoML 0.8456 | 0.4750 | 0.8849 0.2659
XRT_1_AutoML 0.7820 | 0.5442 | 0.8400 0.3629
GBM_grid__1 AutoML_model_1 0.7787 | 0.5376 | 0.8406 0.3751
XGBoost_grid__1_AutoML_model_3 0.7584 | 0.5497 | 0.8264 0.4171
GLM_1_AutoML 0.7583 | 0.5601 | 0.8231 0.4075
XGBoost_1_AutoML 0.7543 | 0.5532 | 0.8233 0.4114
XGBoost_grid__1 AutoML_model_4 0.7534 | 0.5581 | 0.8218 0.4000
XGBoost_grid__1_AutoML_model_1 0.7525 | 0.5540 | 0.8220 0.4251
XGBoost_3_AutoML 0.7503 | 0.5537 | 0.8210 0.4225
DeepLearning_1_AutoML 0.7503 | 0.5557 | 0.8236 0.4479
XGBoost_2_AutoML 0.7501 | 0.5606 | 0.8196 0.4366
XGBoost_grid__1_AutoML_model_2 0.7473 | 0.5560 | 0.8188 0.4198
DeeplLearning_grid__ 1 AutoML_model 1 | 0.7455 | 0.5719 | 0.8191 0.4432
DeepLearning_grid__ 2 _AutoML_model_1 | 0.7324 | 0.5671 | 0.8108 0.4780

Source: Own calculations

Table 1

As evident from table 2 the highest AUC values are for the two heterogeneous ensemble classification
models — StackedEnsemble_AllModels and StackedEnsemble_BestOfFamily. After them are arranged gradient

boosting models (GBM).

The

significance of the predictions

generated

in the best

(StackedEnsemble_AllModels) is shown by graphical representation of metalearner in Fig. 5.
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Variable Importance: GLM
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Figure 5. Model importance in the metalearner
Source: Plot generated in h20

The best model is applied to the test set. The model has an accuracy of 0.8962 and a balanced accuracy of
0.8940. The distribution of the target class is approximately equal, with 45.2 % of the cases being of Class 0
(accepted as positive) and 54.8 % being of Class 1 (negative). When dividing the data set into a learning and test
set, this ratio is maintained.

Model interpretation at the global level includes exploring the influence each variable has on the target. It
is well illustrated with the variable importance chart (see Fig. 6). According to the chart the most influential
independent variable is “Shipping Mode”, followed by “Customer City”, “Order State” and “Order Country”.
The relative importance however doesn’t show the direction of the influence and the influence of each
categorical value from mentioned variables.
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Variable importance
for "GBM_4 AutoML 20210911 071102"
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Figure 6. Variable importance plot
Source: Plot generated in h20

A summary of the contribution of each variable for each instance from the test dataset is shown on
fig. 7. The SHAP summary plot is generated using the best base model — GBM_4. This chart can be used to
interpret the influence of different features on the target variable. As shown on the diagram the most influential
variable is the shipping mode, followed by customer city, order type, order country and scheduled days for
shipment. Results from the SHAP summary plot could be used by experts to identify the most important factors
and to explore their impact on the target variable. SHAP contribution could be also used as a mean for determing

possibilities to improve business processes by mitigating the negative impact of the explored variables.

Summary Plot
for "GBM_4_AutoML_ 20210911 071102"
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Figure 7. SHAP summary plot
Source: Plot generated in h20

Another useful tool for interpreting heterogeneous ensemble models is the partial dependence plot
(PDP). Such plot is shown on figure X for the most important variable — the categorical variable shipping mode.
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Partial Dependence on "Shipping.Mode"
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Figure 8. Partial Dependency Plot for Shipping.Mode variable
Source: Plot generated in h20

As evident from Fig. 8, most base models show consent on the direction and degree of influence of
different values of shipping mode. For example, the greatest mean response, e.g., greater risk of delay, is
associated with first- and second-class shipping mode. A far lower delay risk is associated with standard and
same day shipping mode. The partial dependence plot of shipping mode variable could point out areas for
additional exploration to identify possibilities for reducing the delay risk and thus improving the overall
customer order processing.

9. Conclusion

The demonstrated implementation of predictive analytics for the logistic industry outlines the stages, methods
and technologies that could be used to integrate the extracted knowledge into operational logistic processes as
defined in the SCOR model. This paper reveals the importance of model evaluation, comparison, and
explanation with appropriate measures, models, and methods. Results from the presented study can be used as a
guidance for applying a predictive framework in organizations from the logistic industry.

Literature

APICS. (2020). SCOR framework. Available at: http://www.apics.org/apics-for-business/framewaorks/scor

Apley, D., & Zhu, J. (2016). Visualizing the Effects of Predictor Variables in Black Box Su-pervised Learning
Models. arXiv:1612.08468 [stat. ME]. Available at: http://arxiv.org/abs/1612.08468

Babel, B., Buehler, K., Pivonka, A., Richardson, B., & Waldron, D. (2019). Derisking machine learning and
artificial intelligence.  Available  at: https://www.mckinsey.com/business-functions/risk/our-
insights/derisking-machine-learning-and-artificial-intelligence [Accessed 17.06.2020]

Baker, V., Elliot, B., Sicular, S., Mullen, A., & Brethenoux, E. (2020). Magic Quadrant for Cloud Al Developer
Services. Available at: https://www.gartner.com/doc/reprints?id=1-1Y GJKJ5P&ct=200224&st=sh

Been, K., Khanna, R., & Koyejo, O. (2016). Examples are not enough, learn to criticize! Criticism for
interpretability. 29th Conference on Neural Information Processing Systems (NIPS 2016), 29, pp 2280-
2288. Barcelona, Spain.

Burk, S., & Miner, G. (2020). It's All Analytics! The Foundations of Al, Big Data, and Data Science Landscape
for Professionals in Healthcare, Business, and Government. CRC Press.

Buuren, S. (2018). Flexible imputation of missing data (2 ed). Chapman & Hall/CRC.

Buuren, S., & Groothuis-Oudshoorn, K. (2011). mice: Multivariate Imputation by Chained Equations in R.
Journal of Statistical Software, 45(3). doi:10.18637/jss.v045.i03

Chapman, P., Clinton, J., Kerber, R., Khabaza, T., Reinartz, T., Shearer, C., & Wirth, R. (2000). CRISP - DM
1.0. Available at: https://www.the-modeling-agency.com/crisp-dm.pdf

Elshahawy, S. (2019). The Ultimate R-Guide to process missing or outliers in dataset. Available at:
https://medium.com/: https://blog.usejournal.com/the-ultimate-r-guide-to-process-missing-or-outliers-in-
dataset-65e2e59625c1

20



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Gall, R. (10 2018 r.). Machine Learning Explainability vs Interpretability: Two concepts that could help restore
trust in Al Available at: https://www.kdnuggets.com/2018/12/machine-learning-explainability-
interpretability-ai.html

Ghavami, P. (2019). Big Data Analytics Methods: Analytics Techniques in Data Mining, Deep Learning and
Natural Language Processing. Walter de Gruyter GmbH & Co KG.

H20.ai. (2020). Stacked Ensembles. Available at: https://docs.h20.ai/h20/latest-stable/h20-docs/data-
science/stacked-ensembles.html

Hawkins, D. (1980). Identification of Outliers. Springer.

Krensky, P., den Hamer, P., Brethenoux, E., Hare, J., Idoine, C., Linden, A., Choudhary, F. (11 2 2020 r.). Magic
Quadrant  for  Data  Science and  Machine  Learning  Platforms.  Available  at:
https://www.gartner.com/doc/reprints?id=1-
1YGIKI5L&ct=200224&st=sh&mkt_tok=eyJpljoiWkRKaFpgZzFOV0kzWTJSbSIsInQiOiJiVjdtvVw52d
VB5aEJCNEJOUnVZWUpDVFg0Zk9yY1BHdm5ubkM1N1B1bkVaeGFPTIwvd1FiczFNWKRSOTVhV
mhaSWtHRHV4OEphTlowcXRJeGJgM2F4RnFpeFBNeXVYVOxVbESvVHIzalwv

Landis, R., & Koch, G. (1977). The Measurement of Observer Agreement for Categorical Data. Biometrics,
33(1), pp 159-174. doi:10.2307/2529310

Larose, D., & Chantal, L. (2015). Data Mining and Predictive Analytics (2 ed). Wiley.

LeDell, E., Gill, N., Aiello, S., Fu, A., Carno, A., Click, C., Malohlava, M. (2020). h2o: R Interface for the 'H20O'
Scalable  Machine Learning Platform. R package wversion 3.32.0.1.  Available at:
https://github.com/h20ai/h20-3

Lipton, Z. (2017). The Mythos of Model Interpretability. arXiv e-prints. Available at: arXiv:1606.03490 [cs.LG]

Loshin, D. (2013). Business Intelligence: The Savvy Managers Guide (2 ed). Morgan Kaufmann.
doi:https://doi.org/10.1016/C2010-0-67240-3

Mariscal , G., Marban, O., & Fernandez, C. (2010). A survey of data mining and knowledge discovery process
models and methodologies. The Knowledge Engineering Review, 137-166.
d0i:10.1017/S0269888910000032

Mayor, E. (2015). Learning Predictive Analytics with R. PACKT Publishing.

McHugh, M. (2012). Interrater reliability: the kappa statistic. Biochemia Medica, 22(3), pp 276-282.

Microsoft. (2020). Team Data Science Process Documentation. Available at: https://docs.microsoft.com/en-
us/azure/machine-learning/team-data-science-process/

Mileva, L., Petrov, P., Yankov, P., Vasilev, J., Petrova, S. (2021). Prototype model for big data predictive
analysis in logistics area with Apache Kudu. Electronic journal “Economics and computer science”,
Issue 1, Varna

Miller, T. (2019). Explanation in Artificial Intelligence: Insights from the Social Sciences. Artificial Intelligence,
267, pp 1-38. doi:10.1016/j.artint.2018.07.007

Mohri, M., Rostamizadeh, A., & Talwalkar, A. (2018). Foundations of Machine Learning. The MIT Press.

Norton, E., Dowd, B., & Maciejewski, M. (2019). Marginal Effects—Quantifying the Effect of Changes in Risk
Factors in Logistic Regression Models. JAMA, 321(13), 1304-1305. doi:10.1001/jama.2019.1954

Peter, B., & Andrew, B. (2017). Practical Statistics for Data Scientist. O'Reilly Media.

Piatetsky, G. (2014). CRISP-DM, still the top methodology for analytics, data mining, or data science projects.
Available at: KDnuggets: https://www.kdnuggets.com/2014/10/crisp-dm-top-methodology-analytics-
data-mining-data-science-projects.html

Polley, E., & van der Laan, M. (2010). Super Learner in Prediction. U.C. Berkeley Division of Biostatistics
Working Paper Series. Available at: http://biostats.bepress.com/ucbbiostat/paper266

Porter, M. (1997). Perspectives on Strategy. Springer. doi:https://doi.org/10.1007/978-1-4615-6179-8

Putler, D., & Krider, R. (2012). Customer and Business Analytics: Applied Data Mining for Business Decision
Making Using R. Routledge.

Ribeiro, M., Singh, S., & Guestrin, C. (2016). “Why Should I Trust You?” Explaining the Predictions of Any
Classifier. Proceedings of the 2016 Conference of the North American Chapter of the Association for
Computational Linguistics: Demonstrations (pp 97-101). San Diego, CA: Association for Computational
Linguistics. doi:10.18653/v1/N16-3020

Samuel, A. (2000). Some studies in machine learning using the game of checkers. IBM Journal of Research and
Development, 44(1.2), pp 206-226. doi:10.1147/rd.441.0206

SAS Institute. (2020). Predictive Analytics. Available at:
https://www.sas.com/en_us/insights/analytics/predictive-analytics.html

Shah, A. (2016). Machine Learning vs Statistics. Available at: https://www.kdnuggets.com/2016/11/machine-
learning-vs-statistics.html

21



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Shalev-Shwartz, & Ben-David, S. (2014). Understanding Machine Learning. From Theory to Algorithms.
Cambridge University Press.
Shapley, L. (1953). A value for N-person games. (H. W. Tucker) Contributions to The Theory of Games, 2(28),
pp 307-317.
Sharma, N. (2018). Ways to Detect and Remove the Outliers.  Available at:
https://towardsdatascience.com/ways-to-detect-and-remove-the-outliers-404d16608dba
Shmueli, B. (18 12 2019 r.). Multi-Class Metrics Made Simple, Part I11: the Kappa Score (aka Cohen’s Kappa
Coefficient). Available at: https://towardsdatascience.com/multi-class-metrics-made-simple-the-kappa-
score-aka-cohens-kappa-coefficient-bdeal37af09c
Souza, G. (2014). Supply Chain Analytics. Business Horizons, 57, 595-605.
Stehman, S. (1997). Selecting and interpreting measures of thematic classification accuracy. Remote Sensing of
Environment, 62(1), pp 77-89. doi:https://doi.org/10.1016/S0034-4257(97)00083-7
Stoyanova, M., Vasilev, J., Cristescu, M. 2021. Big Data in Property Management. Applications of Mathematics
in Engineering and Economics: Proceedings of the 46th Conference on Applications of Mathematics in
Engineering and Economics (AMEE '20), AIP Conference Proceedings 2333.
Sulova, S. (2021). Big data processing in the logistics industry, Electronic journal “Economics and computer
science”, I1ssue 1, Varna
Thanaki, J. (2018). Machine Learning Solutions: Expert techniques to tackle complex machine learning
problems using Python. Packt Publishing Ltd.
Tukey, J. (1977). Exploratory Data Analysis. Addison Wesley.
van der Laan , M., Polley, E., & Hubbard, A. (2007). Super Learner. Statistical Applications in Genetics and
Molecular Biology, 6(1). doi:10.2202/1544-6115.1309
Wiemer, H., Drowatzky, L., & Steffen, 1. (2019). Applications (DMME)—A Holistic Extension to the CRISP-
DM Model. Applied Science, 9(12). doi: //doi.org/10.3390/app9122407
Zhang, A. (2017). Data Analytics. Practical Guide to Leveraging the Power of Algorithms, Data Science,
Data Mining, Statistics, Big Data, and Predictive Analysis to Improve Business, Work, and Life.
CreateSpace Independent Publishing Platform.
Vasilev, J., 2017. E-logistics in the context of globalization. (in Bulgarian) Varna: Publishing house "Science
and Economy".

22



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Implementation of an Arduino controller for temporary traffic regulation
in one lane with semaphores

Julian VASILEV!?, Stefka PETROVA?, Liliya MILEVA-IVANOVAS3, Pavel PETROV*, Plamen
YANKOV®

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

2 University of Economics, Varna, Bulgaria
s.petrova@ue-varna.bg

3 University of Economics, Varna, Bulgaria
l.mileva@ue-varna.bg

4 University of Economics, Varna, Bulgaria
petrov@ue-varna.bg

5 University of Economics, Varna, Bulgaria
yankov.plamen@ue-varna.bg

Abstract. The purpose of this article is to present the use of an Arduino controller for a road semaphore to
regulate traffic in directions in one lane. An Arduino starter kit is used. The electronic scheme, the bread
board connection with Arduino UNO R3 and the programming code are given. This Arduino example may be
adapted easily. All road repair companies may use this scheme to control the direction of one-way traffic in
one lane. They may change the given source code with extended functionality

Key words: transportation, road repairs, Arduino IDE, Arduino UNO R3, programming, source code

1. Introduction

Road repairs sometimes need the use of temporary semaphores to regulate one way traffic in two
directions in one lane. Traffic jams may occur. The use of one lane for two directional traffic sometimes requires
two people to synchronize themselves and regulate the traffic. Improvements in this sphere may be given. The
use of Arduino in many spheres of life is crucial. Road traffic and its importance for security reasons is clear. An
Arduino controller may control the traffic with minimal personal management or with automatic management.

2. Literature review

Problems concerning “big data” are actual nowadays (Dogaru, Brandas and Cristescu, 2019;
Kuyumdzhiev, 2020). Previous years the scope of the term was in the focus of many articles. Nowadays the
methods for storing and organizing big data are actual. The difference between big data and conventional
datasets sometimes is vague. A comparatively big dataset may become a comparatively small “big data”
(Todoranova and Penchev, 2020). The border between big datasets, data warehouse and big data are clear
(Todoranova et al., 2020).

Business processes generate data. These data are usually stored in databases (Raychev, 2020). But in
some cases databases grow larger and larger within several minutes (Nacheva et al., 2019). In these cases,
companies are migrating from databases to “big data”. The increased amount of data opens new perspectives for
hardware storage (Nacheva and Sulova, 2021) and measuring the disk storage performance (Cristescu, 2019;
Mishra, Polkowski and Mishra, 2020). Digitizing more and more business processes means that data are
increasing (Marinova, 2016; Marinova et al., 2016; Stoyanova, 2020). More energy is needed for their storage
and cooling. Sometimes data centers are used. The question concerning the choice “own data center” or “using a
3PL” is open.

23


mailto:vasilev@ue-varna.bg
mailto:s.petrova@ue-varna.bg
mailto:petrov@ue-varna.bg
mailto:yankov.plamen@ue-varna.bg

ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Storing large amount of data needs the application of mathematical methods for creating forecasts with
big data (Miryanov and Yordanova, 2017; Nikolaev, Milkova and Miryanov, 2018a, 2018b; Sergeev et al.,
2020). Retrieving data has many approaches (Polkowski, Prasad and Mishra, 2021). Creating forecasts with high
reliability (Medvedev et al., 2020) means accepting, testing and validating all assumptions for the chosen
mathematical models (Miryanov and Petkov, 2017; Ana-Maria Ramona, Marian Pompiliu and Stoyanova, 2020;
Stoyanov and lvanova, 2021). Sometimes heuristic approaches are used for analyzing big data (lleanu et al.,
2019; Polkowski et al., 2020).

Providing web access to big data is another challenge with multiple technological solutions (Salem and
Parusheva, 2018; Aleksandrova and Parusheva, 2019; Bankov, 2020). Creating software systems in many cases
requires the use of patterns (Armyanova, 2019, 2020). But creating software with specific purposes with
microcontrollers (such as Arduino) requires sophisticated knowledge in programming (Sulov, 2016; Stoyanov
and Ivanova, 2019). Moreover, knowledge on software modelling is obligatory (Parusheva and Pencheva, 2022).
Creating open software systems for many users have not only IT aspects, but also legal aspects (Czaplewski,
2018b, 2018a, 2018c; Czaplewski, Modzelewska-Stalmach and Popiotek, 2018).

3. The essence of the Arduino controller for semaphores

The idea of the semaphore is to control the traffic in one lane. At both ends of the lane a semaphore with
3 lights is installed (red, yellow and green). The change of the semaphores may be done with timer. But in this
case study we have two push buttons at the end of the lane, so traffic workers may mane the semaphores easily —
just with one press of the button. The electric scheme is the following (fig. 1)
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Figure 1. Electric scheme of the Arduino controller
Source: Own elaboration

The electric scheme is created in Power Point (within Office 365). The real implementation is with
Arduino UNO R3 controller. An Arduino starter kit is used. The kit consists of a bread board, Arduino UNO R3
controller, resistors, LEDs (with different colours). The used elements are visible in the electric scheme. LEDs
are used. In field work of the controller, the LEDs have to be changed by powerful resistors or relays which
operate the lights of the semaphores. The left GREEN light is in parallel with the RED right light. The left RED
light is in parallel with the GREEN right light. So there is no situation when both green lights are ON. When one
GREEN light is ON, on the opposite site RED light is ON. This connection of wires guaranties normal one-way
traffic. YELLOW lights are in parallel. The two push buttons are connected in parallel, too.
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The bread board looks in the way (fig. 2).

Figure 2. Electronic elements on the bread board
Source: Own elaboration

The initial state is when the semaphore on the left side of the lane is red, and the semaphore on the right
side of the lane is green. Cars and vehicles may move only from right to left.

Figure 3. Electronic elements on the bread board — vehicles may move from right to left
Source: Own elaboration

The next state of the semaphore is when the traffic flow has to be changed. The two YELLOW LEDs are
ON.
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Figure 4. Electronic elements on the bread board — changing the traffic. YELLOW lights are on
Source: Own elaboration

The next step is to change the flow — left to right is allowed.

Figure 5. Electronic elements on the bread board — left to right movement of vehicles is allowed
Source: Own elaboration

The programming code is as follows.

int switchState = 0; // flag if on of the buttons is pressed

int jDelay = 2000; // delay for the YELLOW light. Now it is 2 seconds. It may be changed.
int SemaphoreState = 2; // The state of the semaphore

// 0 — without change

/I 1 - from RED (left semaphore) to GREEN (left semaphore)
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/I 2 - from GREEN (left semaphore) to RED (left semaphore)
/I 3 - GREEN light (left)... Connected in parallel with RED light (right)
/I 4 - RED light (left)... Connected in parallel with GREEN light (right)

void setup() {
pinMode( 2, INPUT ); // The second pin is input (for the push button)

// The third pin is output
pinMode( 3, OUTPUT ); // GREEN left light

[/l The forth pin is outpt
pinMode( 4, OUTPUT ); // YELLOW light

/I The fifth pin is output
pinMode( 5, OUTPUT ); // RED light (left)

} // setup

void loop() {

// From RED (left semaphore) to GREEN (left semaphore)

if (SemaphoreState ==1) {
digitalWrite( 4, HIGH ); // The YELLOW light is ON
delay( jDelay ); // delay
digitalWrite( 4, LOW ); // The YELLOW light is OFF
I
digitalWrite( 5, LOW ); // The RED light (left semaphore) is OFF.
digitalWrite( 3, HIGH ); // The GREEN light (left semaphore) is ON
delay( jDelay ); // delay
SemaphoreState = 3;
iif

/l From GREEN (left semaphore) to RED (left semaphore)
if (SemaphoreState ==2) {
digitalWrite( 4, HIGH ); // The YELLOW light is ON
delay( jDelay ); // delay
digitalWrite( 4, LOW); // The YELLOW light is OFF
I
digitalWrite( 5, HIGH ); // The RED light (left semaphore) is ON.
digitalWrite( 3, LOW); /I The GREEN light (left semaphore) is OFF
delay( jDelay ); // delay
SemaphoreState = 4;
iif

/I The button state is read (from second pin of Arduino)
switchState = digitalRead( 2 );

/I If the button is pressed
if (switchState == HIGH ) {
if ( SemaphoreState == 4 ) { // If it is RED light on the left, we make a change from RED (left
semaphore) to GREEN (left semaphore)
SemaphoreState = 1;
}
if ( SemaphoreState == 3) { // If it is GREEN light on the left, we make a change from GREEN (left
semaphore) va RED (left semaphore)
SemaphoreState = 2;

}
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} /I if switchState

} /! loop
Figure 6. Code listing in the Arduino IDE
Source: Own elaboration

4. Conclusion

As a result of this research several conclusions may be made.

The article presents the use of an Arduino controller for a road semaphore to regulate traffic in directions
in one lane. An Arduino starter Kit is used. The electronic scheme and the programming code are given. All road
repair companies may use this scheme to control the direction of one-way traffic in one lane. Further
development of the paper includes adding sensors counting the tale of waiting vehicles and automatically
regulating the change of lights — the change of vehicles flows.

Literature

Aleksandrova, Y. and Parusheva, S. (2019) ‘Social media usage patterns in higher education institutions - An
empirical study’, International Journal of Emerging Technologies in Learning, 14(5), pp. 108-121. doi:
10.3991/ijet.v14i05.9720.

Ana-Maria Ramona, S., Marian Pompiliu, C. and Stoyanova, M. (2020) ‘Data Mining Algorithms for
Knowledge Extraction’, in Challenges and Opportunities to Develop Organizations Through Creativity,
Technology and Ethics, pp. 349-357. doi: 10.1007/978-3-030-43449-6_20.

Armyanova, M. (2019) ‘Design patterns for smart home systems development’, 43gecmus na Cvioza Ha
yuenume-Bapna. Cepus Hxonomuuecku nayku. Cbio3 Ha yuenute-Bapna, 8(2), pp. 56-67.

Armyanova, M. (2020) ‘Applying patterns to e-government’, Hzsecmus na Cvioza na yuenume-Bapna. Cepus
Hronomuuecku nayku. Cpio3 Ha yaenure-Bapaa, 9(1), pp. 156-167.

Bankov, B. (2020) ‘Game design principles in enterprise web applications’, in 20th International
Multidisciplinary Scientific GeoConference Proceedings SGEM 2020, Informatics, Geoinformatics and Remote
Sensing, pp. 161-168. doi: 10.5593/sgem2020/2.1/s07.021.

Cristescu, M. P. (2019) ‘Specific aspects of the optimization of the reengineering processes of the distributed
information applications’, in International Multidisciplinary Scientific GeoConference Surveying Geology and
Mining Ecology Management, SGEM, pp. 627-636. doi: 10.5593/sgem2019/2.1/s07.082.

Czaplewski, M. (2018a) ‘Managing frequencies as an important area for regulation of the EU
telecommunications market’, Ekonomiczne Problemy Ustug, 131. doi: 10.18276/epu.2018.131/1-09.

Czaplewski, M. (2018b) ‘Organization of goods delivery in e-commerce’, European Journal of Service
Management, 27. doi: 10.18276/ejsm.2018.27/1-05.

Czaplewski, M. (2018c) ‘Selected issues of trust between transaction partners in e-commerce’, European
Journal of Service Management, 25. doi: 10.18276/ejsm.2018.25-06.

Czaplewski, M., Modzelewska-Stalmach, A. and Popiotek, M. (2018) ‘General Data Protection Regulation —
results of a pilot study’, European Journal of Service Management, 28. doi: 10.18276/ejsm.2018.28/2-12.

Dogaru, V., Brandas, C. and Cristescu, M. (2019) ‘An urban system optimization model based on CO2
sequestration index: A big data analytics approach’, Sustainability (Switzerland), 11(18), p. 4821. doi:
10.3390/su11184821.

lleanu, B. V. et al. (2019) ‘Intriguing behavior when testing the impact of quotation marks usage in Google
search results’, Quality and Quantity, 53(5), pp. 2507-2519. doi: 10.1007/s11135-018-0771-0.

Kuyumdzhiev, 1. (2020) ‘A model for timely delivery of it solutions for Bulgarian universities’, in 20th
International Multidisciplinary Scientific GeoConference Proceedings SGEM 2020, Informatics, Geoinformatics
and Remote Sensing, pp. 3-10. doi: 10.5593/sgem2020/2.1/s07.001.

Marinova, O. (2016) ‘Business intelligence and data warehouse programs in higher education institutions:
current status and recommendations for improvement’, Economics and computer science, 2(5), pp. 17-25.

Marinova, O. et al. (2016) ‘The effect of the geometry of the micro pores on the effective permeability of
soil’, in AIP Conference Proceedings. AIP Publishing LLC, p. 110010.

Medvedev, A. et al. (2020) ‘The forecast of the methane concentration changes for the different time periods
on the arctic island bely’, in AIP Conference Proceedings, p. 120019. doi: 10.1063/5.0027180.

Miryanov, R. and Petkov, J. (2017) ‘An application of the relation between arithmetic mean and geometric
mean for rational proving some inequalities’, Mathematics and informatics, 60(4), pp. 363-369.

Miryanov, R. and Yordanova, V. (2017) ‘Optimizing the positioning of serving units in the tourism business’,
Mathematics and informatics, 60(5), pp. 515-520.

28



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Mishra, J. P., Polkowski, Z. and Mishra, S. K. (2020) ‘Performance of cloudlets in task implementation using
ant colony optimization technique’, in Proceedings of the 12th International Conference on Electronics,
Computers and Artificial Intelligence, ECAI 2020, pp. 1-6. doi: 10.1109/ECAI150035.2020.9223125.

Nacheva, R. et al. (2019) ‘Concept map mining approach based on the mental models retrieval’, TEM
Journal, 8(4), p. 1484. doi: 10.18421/TEM84-54.

Nacheva, R. and Sulova, S. (2021) ‘Research on the Overall Attitude Towards Mobile Learning in Social
Media: Emotions Mining Approach’, in Digital Transformation, Cyber Security and Resilience of Modern
Societies. Studies in Big Data. Springer, Cham, pp. 429-440. doi: 10.1007/978-3-030-65722-2_27.

Nikolaev, R., Milkova, T. and Miryanov, R. (2018a) ‘A new meaning of the notion “expansion of a number™’,
Mathematics and informatics, 61(6), pp. 596-602.

Nikolaev, R., Milkova, T. and Miryanov, R. (2018b) ‘Some types of problems with symmetric numbers’,
Mathematics and informatics, 61(2), pp. 200-205.

Parusheva, S. and Pencheva, D. (2022) ‘Modeling a Business Intelligent System for Managing Orders to
Supplier in the Retail Chain with Unified Model Language’, in Digital Transformation Technology. Springer,
pp. 375-393.

Polkowski, Z. et al. (2020) ‘Evaluation of aggregated query plans using heuristic approach’, in Proceedings of
the 12th International Conference on Electronics, Computers and Artificial Intelligence, ECAl 2020, pp. 1-4.
doi: 10.1109/ECAI50035.2020.9223222.

Polkowski, Z., Prasad, S. S. and Mishra, S. K. (2021) ‘Retrieval Mechanisms of Data Linked to Virtual
Servers Using Metaheuristic Technique’, in Data Analytics and Management. Springer, Singapore, pp. 901-909.
doi: 10.1007/978-981-15-8335-3_68.

Raychev, T. (2020) ‘Assessment of structural changes of concessions in the water and sewerage sector’,
Economics and Computer Science, 6(1), pp. 92-123.

Salem, A. B. M. and Parusheva, S. (2018) ‘Developing a web-based ontology for e-business’, International
Journal of Electronic Commerce Studies, 9(2), pp. 119-132. doi: 10.7903/ijecs.1654.

Sergeev, A. et al. (2020) ‘Prediction the dynamic of changes in the concentrations of main greenhouse gases
by an artificial neural network type NARX’, in AIP Conference Proceedings. doi: 10.1063/5.0027183.

Stoyanov, B. and Ivanova, T. (2019) ‘CHAOSA: Chaotic map based random number generator on Arduino
platform’, in AIP Conference Proceedings. doi: 10.1063/1.5133578.

Stoyanov, B. and Ivanova, T. (2021) ‘Pseudorandom byte generator based on shrinking 128-bit chaotic
function’, in AIP Conference Proceedings. American Institute of Physics Inc., p. 070003. doi:
10.1063/5.0041784.

Stoyanova, M. (2020) ‘Good practices and recommendations for success in construction digitalization’, TEM
Journal, 9(1), pp. 42—-47. doi: 10.18421/TEM91-07.

Sulov, V. (2016) ‘Iteration vs recursion in introduction to programming classes: An empirical study’,
Cybernetics and Information Technologies, 16(4), pp. 63—72. doi: 10.1515/cait-2016-0068.

Todoranova, L. et al. (2020) ‘A model for mobile learning integration in higher education based on students’
expectations’, International Journal of Interactive Mobile Technologies, 14(11), pp. 171-182. doi:
10.3991/ijim.v14i11.13711.

Todoranova, L. and Penchev, B. (2020) ‘A Conceptual Framework for Mobile Learning Development in
Higher Education’, in ACM International Conference Proceeding Series, pp. 251-257. doi:
10.1145/3407982.3407996.

29



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

O]_leHKa Ha (])aKTopa ,,‘leTI/IBHOCT“: HOB MIorJieJl BbpXy rofMiiHUuTE 10KJIaau
3a I[EﬁHOCTTa Ha l'lyﬁ.]]l/l‘IHl/ITe npeanpusaTus

Wauan XPUCTOB!

! Mkonommudeckn yHuBEpCHTET - BapHa, Boirapus
ilian_hristov@ue-varna.bg

Pe3tome. T'oMIIHUAT HOKIIA] 3a ISHHOCTTa € OCHOBEH JIOKYMEHT B KOMYHHKALMATA MEKLY IPEIPUSATHATA 1
3aMHTEPECOBAaHUTE BBHIIHM MOTpedurenu Ha uHGopMauus. Llenta e mociepHuTe 1a MONyYaT JaHHH 3a
(bMHAHCOBOTO CBHCTOSIHHE, PE3YJTATUTE OT JEHHOCTTa Ha NMPEANPHATHETO M IEPCIEKTHBUTE 3a pa3BUTHE Ha
JPY>XECTBOTO. Y CIIOBHE 3a IIOCTUTaHe Ha e()eKTHBHOCT B KOMyHUKAIMOHHUS aKT € JIKOTaTa Ha pa3Oupane Ha
OIIOBECTEHaTa TeKcToBa MH(popManusd. OT ChIIECTBEHO 3HAUYEHUE € T Ja Obje M3uepIaTesHa, KOPEKTHA U
CBILECTBAHA, NPEJCTaBEHA HEJJBYCMHCIICHO, ICHO U TOYHO, 32 1a ObJe JIECHO Bh3NpHEMaHa U pa3dupaeMa oT
3aHHTEPECOBAaHUTE OT Hed mnoTpeOurenu. llen Ha HACTOAIIOTO H3CNENBaHE € Ja ce MeTpHUdHIHpaT
NPUYUHUTE, BIUSCIIM BbPXY YETHBHOCTTA HA FOAMIIHUTE NOKJIAIH 32 JEHHOCTTa HAa 4acT OT OBJIrapCKHUTEe
nyOnuyHu pyxecTBa. [IpHIOKEHH ca IET KOJIMYECTBEHH METPUKH, Ype3 KOHTO 1a Ce OLECHH (PaKTophT
,,4ETHBHOCT. B pe3ynTaT Ha MpOBEJCHOTO EMITUPHYHO M3CNICBAHE, CE YCTAHOBSBA, Y€ TOAULIHUTE JOKIaIN
3a neiHocTTa: 1) mpencTaBsAT pa3dupaeMo M SICHO, BaKHA M CHINECTBEHa WH(OpManus 3a OEHHOCTTa Ha
HpeIIpHUATHATA; 2) CTUMYJIHPAT YUTATENsl C KPAaTKH U SICHU W3peueHus]; 3) NPenoCTaBsIT JaHHU M IUppU B
TabnuueH BUI M Upe3 TpadyKH, 3a OHArJIeNsIBaHEe Ha TeKcTa. B pe3ynrtar Ha TOBa, BHHIIHUTE MOTPEOUTEIN
TpsI0Ba Ja MOJIOXKAT MO-MAJIKO YCHIIH, 33 Aa 00paboTAT KauyeCTBEHO IO-TOJIAMO KOJIMYECTBO MH(pOpMaIus,
CHIBpIKAIlA Ce B TOJUIIHUTE JOKJIAIH 3a IEHHOCTTa Ha OBIrapCKUTE MyOIMYHY MPEIIPHSTHS.

Ki1l040BH IyMH: YETHBHOCT, pa30OMpaeMoCT, TOCTOBEPHOCT, T'OJHIICH IOKIah 3a AEHHOCTTa, MyOInYHK
npyxectBa, naaekc FOG.

1. BbBeaenue

[Ipobaemute ¢ eheKTUBHATA W MPO3payHa KOMYHHKAIWS MEXIY JIOCTABUYMIIUTE W MOTPEOUTENUTE HA
nyOnuaHa nHGOPMAIKUS, BBIIPEKH HATPYMAHUS OIUT U CTPOraTa HOPMATHBHA PErJIAMEHTAIlHS, IPOIBIKABa J1a €
aKTyajHa TeMa KbM JHemrHa jgarta. OCHOBHA IeJ1 Ha OMOBECTSABAHMSITA € Jia MPEAOCTABST HA 3aHHTEPECOBAHUTE
Jauna HeoOxomumara uM HMHQOpMAaius, Kacaela pes3yJiTaTHTe OT IeHHOCTTa, (PMHAHCOBOTO CBCTOSHHE WU
HEPCIEKTUBUTE 3a Pa3BUTHE Ha mpeanpusaruero. CleqoBaTenHo, HEOOXOAUMO € Te3HW BaXKHH IaHHH Ja Obaatr
HPEACTaBeHH TOYHO, SICHO M KOHKPETHO, ChC CMHCIIOBA M €3MKOBa OOBBP3aHOCT, HHPOPMATUBHOCT, LISUIOCTHOCT
U 3aBBPIICHOCT. BCHUKK Te3U XapaKTEePHCTUKH JOIPHHACST 3a JICCHOTO pa3bHpaHe Ha IMUCMeHaTa HHPOpMaIusI
OT JIMIATa, 38 KOUTO TSI € MpeIHa3HAYCHA.

TTOHSTHETO ,,4ETUBHOCT € €JWH OT BAXHHTE (DAKTOPH, KOWUTO IMPABIT TEKCTOBE TO-JECHU 33 YETCHE
CIIPSIMO JIPYTH U OTPENessT e(pUKACHOCTTa Ha MHCMEHHs Marepuan. ToBa e JeKoTaTa, ¢ KOSTO HHE YeTeM |
pasbupame KOHKPETEH TEeKCT. MHOTO 4YecTO MOHATHETO YCTHBHOCT C€ OTBKAECTBABA C deTiauBocT. Ho
HOCJIETHOTO MMa Pa3INdHO CMICIIOBO 3HAYCHHE U CE OTHACS CaMO 0 BBHIIHMS BHJ U 0DOPMIICHHETO Ha TEKCTA.

IenTa Ha HACTOSIIATA CTATHSI € JIa MPOIBIDKH EMITUPUYHO M3CIICABAHE Ha TEKCTOBETE W JIMHTBUCTHYHUTE
(akropu, Kacaely YeTHBHOCTTA Ha TOIMIIHHUTE AOKIAIM 3a JSHHOCTTa Ha YacT OT OBJTApCKUTE MyOInYHH
JpyXecTBa. B eMmupuvHaTa 4acT ce W3MO3JIBAT SAMHCTBEHO KOJMYECTBEHH METOIH 33 OLCHKA HA YCTHBHOCTA B
pasriuexaaHuTe TEKCTOBE, KATO Ce LICNH Aa Ce MPeAajie KOMMYSCTBEHa OLICHKA Ha Ka4eCTBEH MOKa3aTell.

MoTHBHTE 32 HANKCBAHETO Ha HACTOSIATA CTAaTWs € Ja Ce NPOCICAM M OLCHH YCTHBHOCTTA Ha
uH(bOpMaKATa, NPEICTaBeHa B TOMUIIHUTE JOKJIAIH 32 ACHHOCTTa HA MPEANPHUITHITA, CIeA MyOIUKYBaHOTO OT
Komucusita 3a ¢uHAHCOB HaI30p ,,PBHKOBOICTBO 3a HM3rOTBIHETO Ha oT4eT 3a ympasieHuero™ (Financial
Supervision Commission, 2015). OrpannueHocTTa Ha 0O6emMa Ha pa3paboTkaTa Hanara ja ObJaT 0OXBaHATH Hali-
BOKHUTE TPOYUBAHMS 110 TEMAara, KOUTO CHIIECTBYBAT B Uy KIeCTpaHHaTa nuTepaTypa. CTatusTa HiMa aMOHITHs
Jia pasriexaa U MeTpuHIHpa H34epIaTeTHO BhIIPOCa 38 YETHBHOCTTA, a J1a 0YepTae HeiHH OCHOBHM MOMEHTH,
KOUTO 18 OBJaT NOUIOKEHN Ha EMITMPUYCH CTATHCTUYCCKH aHAIIN3.
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2. TekcTOBa YETHBHOCT M HEHHOTO NMPUWJIOKECHUE B EMITUPUIHHUTE U3CJICABAHUSA HA

¢punancoBara undopmauus

WskomounTtentHo TouHo onpenernenue nasat apropute Dale u Chall (Dale and Chall, 1982), criopen xoeto
YEeTHBHOCTTa € ,,00IaTa cyMa (BKJIIOYHTETHO W BCHYKHM B3aHMMOJICHCTBHS, KOWUTO BB3HHKBAT) HAa BCHYKH
CIEMEHTH B paMKaTa Ha JaJeHATa 4acT OT MEYATHHS MarepHal, BIWSCIIM BBbPXY CTENCHTAa Ha yclexa Ha
YUTATEIUTE C HEr0. YCIEXbT € CTEMEHTa, 0 KOATO Te pa3dupaT TEKCTa, MPOYUTAT IO C HHTEPEC U JeKoTa .

Lenta Ha MHPBUTE M3CICIBAHHS 32 YSTUBHOCTTA € J]a pa3paboOTAT MPaKTHUECKa METOJONIOTHS, KOATO Ja
chUeTae MaTepHAIUTE 3a YETCHE C Bh3MOXKHOCTHTE Ha OTACIHHUTE CYOCKTUBHU Pa3iuyus Ha uHauBumute. Te3u
YCHITHS C€ HACOYBAT KbM Ch3JaBAHETO Ha MaTeMaTHYCCKH (opmynu. Hadamoto Ha U3cieqBaHHATA, TOCBETCHH
Ha TeMaTa, MOCTaBs aHIUHCKUAT mpodecop mo nureparypa Sherman (Sherman, 1893) mpes 1880 r. Toit
OTKpHBA, Y€ C IMOMOIITA Ha KPATKH M3PEUYCHHS M TOYHU H3Pa3H, MOXKE Na Ce YBEJIMYM O0LIaTa YETHBHOCT Ha
JaJieH TeKCT. ABTOPBT 0TOENA3Ba, Ye MICMEeHaTa HHPOpMaUs MOXe Ja Obae 00CKT Ha CTATHCTUYSCKH aHAIIU3,
KaTo pa3KpuBa KIIOYOBOTO 3HAYCHHE, KOCTO UMa CPEAHATA JBIDKHHA Ha H3PEUCHHETO.

Ipe3 1921 r. Thorndike (Thorndike, 1921) ny6nukyBa KHUra, B KOSTO ONMMUCBA HAH-4€CTO YHOTPEOsSBAHU
10 000 gymu OoT pedyHHMKa Ha YOBEK. ABTOPBT 3aKJII04YaBa, Y€ HAH-4eCTO U3IOJI3BAHUTE IyMH, ca Hal-JIECHUTE
OyMH M TSXHaTa ymnotpeba e Hech3HaTeTHA OT MHAMBHAA. Thorndike ycraHoBsiBa, 4e KOJNKOTO MO-4ECTO CE
M3II0JI3BA eIHA U ChIA yMa B TEKCTa, TOJIKOBA MUCMEHHUS MaTepHall € TI0-MO3HAT M I10-JIECEH 3a YeTeHE.

Crnen Thorndike, Zipf (Zipf, 1949) wu3non3sa CTaTHCTHYECKM aHAAM3 Ha €3WKa, 3a Ja IOKaKe, 4e
OPUHIMOBT HA HAW-MAalKOTO YCHIHME YIPaBisiBa 4YOBEHIKaTa ped. ABTOPBT OTKpPHBA, Y€ € HAIHIEC
MaTeMaTHYecka BPh3Ka MEXKIY CIOKHHTEC M JIECHH JIyMH, KOATO € H3BECTHA IOJ MMETO ,,KpuBata Ha Zipf“.
CxBalaHero 3a Hal-MaJIKOTO YCHJIME C€ MPEBPBINA B OCHOBHA (DYHKIIMS Ha €3MKa U € eIHA OT OCHOBHHUTE 0asu,
CBBP3aHH C H3CJICABAaHE HA YECTOTATa HA M3IOI3BAHUTE TyMH.

Bbrpekn ToBa, OCHOBHATAa TpH)XKa Ha HM3CIIEAOBATENH, IPENOJABATENH, NMUCATEIH M JKYPHAIHCTH, CE
Haco4Ba KbM Mpo0ieMa 3a JIncara Ha 0000LIeH METOI 32 M3MEepBaHe Ha TEKCTOBATa YSTUBHOCT. B pesynrar Ha
TOBa, ca OWJIM MpPOBEACHH CEpUsi OT NPOYy4YBaHHA B O00JAacTTa Ha 4YETHUBHOCTTA. Pa3paboTeHUTE OT
U3CJICA0BATEINTe TEXHUKH JIOKA3BaT, Ye T€ Ca H3KIIOYUTENTHO MOJE3HH Ha Te3W IPYIH OT XO0pa, KOHTO ca
HAaWCTHHA 3arPIKEHH 32 Pa30UpacMOCTTa Ha Ch3/IaICHUTE OT TSIX TEKCTOBE.

B 3amamHaTa nuTepaTypa ChIIECTBYBAT MAIKO Ha OPOi W3CIIeIBAHS, IESIIH 2 OICHIT YeTHBHOCTTA Ha
ormoBecTeHara nHMopMaIus oT npeanpuaTusita. To3u (hakT e H3HeHa IBaIll, PEIBU/I 3HAUCHUETO Ha MyOInYHATA
uH(bOPMAIHUSI 32 HHBECTHUTOPH, PETYJIaTOPHH OPTaHW W BCHUYKHM OCTAHAIH 3aHHTEPECOBAHH JIHNA. EMIupuyHnTe
JIOKa3aTesICTBa Ha MPEACTABEHUTE MPOYUYBAHHUS B Ta3u OOJACT Ca OCKBIHH, HO BCHYKH T€ CBHICTEICTBAT 3a
TpyaHO pasbupaemu onosectsBanus (Pashalian and Crissy, 1950; Still, 1972) u tenaeHuust 3a momobpsBaHe Ha
TAXHATA YETHMBHOCT W JIEKOTa MPHU Bb3MpuemManeTo uM oT uutarens (Soper and Dolphin Jr, 1964; Barnett and
Leoffler, 1979).

Npyru uzcnensanus (Adelberg, 1979; Jones, 1988; Smith and Taffler, 1992; Subramanian, Insley and
Blackwell, 1993; Li, 2008) ce ocHoBaBaT Ha MpPEAMOJIONKEHHETO, Y€ YMNPABISIBANIUTE Ca4 MOTHBHPAHHU Ja
NPEICTABAT TBbPJE KOPUCTHO PE3YJTATHTE OT ACHHOCTTA Ha MpeANpUATHATa (XUroTe3a 3a o0dyckaums). Llenra
Ha OpraHuTe Ha yNpaBJICHUE B CIydas € Aa "CKpHUsT" JIOIIUTE HOBHHH, CBBP3aHHU C ICHHOCTTA Ha JIPYKECTBOTO,
KaTo MPEACTABAT HESICHO, OOBPKAHO M MECTENUBO CBOUTE HEYCIIEXH, KATO ChHIIEBPEMEHHO aKIEHTHUPAT BBPXY
YCIEXHUTE W TIOCTIKEHUATA Tpe3 meproaute. TpyIHUTE 3a YeTeHe OTYETH Ca CBBP3aHU C MOCTUTHATH HEI00pH
(UHAHCOBHM pe3ynTaTd, W 00paTtHOTO. VIMEHHO BpbB3KaTa MEXIy HESICHHTC W TPYAHH 3a YCTEHE TEKCTOBA W
JIOIIWTE PE3YJITATH HA MPEIIPHATHATA BATHIN3MPA XUIIOTE3aTa 3a 00¢yckamwus. Herro mosede, mpeanpustus ¢
J0Opy pe3yiTard WMaT TOCTOSIHEH CTHJI HAa [HCAHE Ha OMOBECTABAHHTE OT TAX TOAWIIHHU OTYETH,
XapakTepu3upaiy ce ¢ JUICcaTa Ha KaprOHHU JTyMH W CIIOXHU ompezencHus. M3cmemosaremst Li (Li, 2008)
3aKIII0YaBa, 4e “JIOMIMTE HOBUHHU IO CBOSITA CBHUIHOCT CE€ MPEACTABST IMO-TPYJHO W M3WUCKBAT M3IOJI3BAHETO Ha
HO-CJIOKEH €3UK .

Hossain u Siddiquee (Hossain and Siddiquee, 2007) mocTurat 10 cMeceHH M3BOIH, KaTO OTKPUBAT Cla0H
JIOKa3aTeJICTBa, Ye MOCTUIHATUTE PE3YNTATH OT NPEINPHUATHATA, U3MEPEHH Ype3 Bh3BPALAEMOCTTa Ha AKTUBHUTE
Y YETHBHOCTTA, ONMCBAT ChbBMECTHH JBW)KCHUsI. ABTOPUTE 3aKIIFOYaBaT, 4e APY’KECTBATa, MOCTUTHAIH, H JO0OPH,
U JIOLLH PEe3YNTATH, IPEACTABAT OMOBECTSABAHUATA CU C BUCOKA TPYIHOCT Ha pa30MpaeMocT.

Jlpyru u3cnenoBaresi JOCTUIaT J0 MPOTHBOMOIOKHH M3BOIH, KATO HE OTYUTAT BPB3Ka MEKIY HUBOTO
Ha YETHBHOCTTA Ha OIOBECTABAHUATA W OTYETEHUTE pe3yiratd oT mpeanpustusta (Courtis, 1986, 1995;
Rutherford, 2003; Smith et al., 2006). Criopex Tsx, Hanuie ca ciabu (OpH JIMICBALIM) J0KA3aTelICTBa 3a
CBINECTBYBAHETO HA ,,XHMIIOTE3aTa Ha OOQyCKamus“, Karo Mpearojiarat, 4ye TOBa MOXE Ja Ce IbIDKA Ha
TPYOHOCTTa IpH HelHaTa HIeHTH(GUKAMs Hu oneHka. CIOXHOCTTa Ha OIOBECTABAHUATA, CIIOPEI HIAKOH
U3CJICA0BATENH, MOXE JIa € B PE3yJITaT OT KOMIUTHLIHPAHOCTTA HA U3BBPIIBAHUTE JCHHOCTH OT MPEANPHSITHATA.
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Criopest Ipyru, CEKTOpa Ha NEeMHOCT Ha ChOTBETHHMTE APYKECTBA HE OKAa3Ba CHLIECTBEHO Bb3JIEHCTBHE BHPXY
YETUBHOCTTA HA OTYETHUTE, HUTO IbK PEHTAOMIHOCTTA € CBbP3aHa C HUBATa Ha Pa3OUpaHe Ha TEKCTOBETE B THAX.

Astopure Smith, Jamil, Johari u Ahmad (Smith et al., 2006) 3akmouaBat, 4e ca HaIHIE CBHINCCTBEHH
BPB3KM MEXIY HM3IMOJI3BAHUS KOPIIOPATHBEH €3MK M (DUHAHCOBHUTE IOCTHIKEHHWs, HO HE Ca B CHOTBETCTBHE C
,XUIOTE3aTa Ha obOQyckaimsa“. Hemo moBede, pe3yiaTaTuTe OT TAXHOTO H3CIIEABAHE TMOTBBPKAABAT, Ue
NOoJO0OpPABAHETO HA YETHBHOCTTA HA OIOBECTABAHMATA € TPSIKO CBBP3aHO ChC 3aCHIEHA pEryialus |
3a/IBIKUTENIEH MOHUTOPHHT.

OCKBIHHTE TPOYYBAHWsS, aHAIM3UPANIM €3WKa, W3M0JI3BaH BBB (DUHAHCOBHUTE OIMOBECTABAHMS,
CBMIETEJICTBAT 3a IPOTHBOPEUMBH PE3YIITATH MO TeMaTa. [[puurHa 3a ToBa ca, MOXKe OU, paziuunume nodxoou,
NpHIaradd OT W3CJIEAOBATEINTE, NP KOUTO CE€ AKLEHTHPa BbPXY H3MOJN3BAHE Ha MaTEMAaTHYECKH (POPMYIIH,
[OBEYETO OT KOUTO OTYUTAT Ab/DKMHATA HA N3PEYEHHATA WK OPOST Ha CPUUKHUTE B TeKcTa. TpsaOBa na ce oTuere
1 GaxkThT, ye GOPMYJIUTE 32 YETHBHOCT OLEHABAT M NPENOCTABAT PE3YJITAT 38 NPeOnoiazaemMama TpyJHOCT Ha
pa3OupaHe Ha TEKCTa OT YUTATEIIHTE.

IIpoGnemure ¢ epeKTHBHATA M IPO3paYHa KOMYHHUKALMA MEXIY NOCTABUMLIUTE U MOTPEOUTENHUTE HA
KOpIOpaTHBHA WH(POPMALIUS, BEIPEKU HATPYIIAHHS OIUT M CTPOraTa HOPMaTUBHA perjaMeHTalus, IPOAbIKaBa
Jla € aKTyaJIHa TeMa KbM JHEIIHA JaTa. BhIpeKn H3MUHAIUTE HAKOJIKO AECETUIIETHS M MAJIKOTO U3CJIEABAHUS 110
BBIIPOCA, BCE OIIE JMICBA KATErOPHYHO 3aKIIOUEHHE IO BBIPOCA 32 CHINECTBYBAIIATA BPB3KA MEKIY
IIOCTUTHATUTEC OT Hpe[[HpI/IﬂTI/IHTa pe3yﬂTaTI/I W HAaYMHA HaA HAIIKUCBAHC HaA OIIOBCCTCHATa I/IH(i)OpMaHHH.
BB3MOXKHO €, NMPU HAKOM TPENPUATHS TaKaBa BPb3Ka MEKIY PE3yITaTHTE OT JAEHHOCTTa W CTENEHTa Ha
pa3bHpacMOCT Ha IpeAcTaBeHaTa HHPOPMALKs 1 € SIBHO MPOSABEHA, a TIPH APYTH CKPUTA.

3. 3HaveHHe HA TOAMIIHHUA JOKJA] 34 JIeHHOCTTAa KATO OCHOBEH HH(OpPMALMOHEH
M3TOYHHUK

HNudopmanmoHHATE TOTPEOHOCTH HA 3aWHTEPECOBAHHUTE MOTPEOMTENH HENMPEKHCHATO HAPacTBaT, HO
HSKOW OT TAX (HAmp. akKIHOHEPH, JOCTABUUIH, KIMCHTH, KPSIUTOPH U Jp.) PA3IoNiaraT ¢ OTpaHWYCH TOCTBII 10
nHpOpMaNus, CBbp3aHa ¢ JeHHOCTTa Ha mpeanpusaTreTo. OCHOBEH WH(POPMAIMOHEH M3TOYHHUK 3a TE3H JIMIA ca
UMEHHO (DMHAHCOBHUTE OTYETH, KOHTO WM IIPEJOCTaBAT HeoOXomumara HH(OPMAIWS 3a TOCTHTHATHUTE OT
MPEINPUATHETO PE3YIITATH, HETOBOTO UMYIIIECTBECHO M (DHHAHCOBO CHCTOSIHHE, KAKTO M OIICHKA Ha CITIOCOOHOCTTA
Ha PHKOBOAMTEIUTE Jla M3IMOJ3BAT €PEKTUBHO PECYpCUTEe MY 3a MOCTHTaHE Ha MPEABAPUTEIHO MOCTABEHHUTE
uenu (Filipova, 2012). BwB Bpb3ka ¢ TOBa HU3KIIOYMTENHO 3HAYEHHE HMMa OOLIONPHEMIIMBATA PaMKa OT
MPUHIIMINA W TPaBUJIa, CBBP3aHH C WU3TOTBSHE HA OTYETUTE W MPEJCTABIHETO B TAX HA aJIeKBaTHA, MbJIHA H
CBOEBpeMEHHA HUH(OPMAIUs, KOITO Ja MOAMOMOTHE 3aHHTEPECOBAHKTE JIMIA NPU B3E€MaHE HA MUKOHOMHYCCKH
pelieHusl.

loguiHuAT 1OKIaa 3a JCHHOCTTa, OOCIUHSIBAWKKH B cebe cu crenubuuHa 3a MPESANPHITHETO
HHPOpPMALHUs, pasKpUBalla TPUTE BPEMEBH IEpHOAAa OT JEHHOCTTa Ha JPYKECTBOTO, IO3BOJSIBA Ha
3aWHTEPECOBAHHUTE BBHHIITHH MOTPEOUTENN Ha MHPOPMAIU 1a TOTICIHAT ,Hpe3 ouume Ha PbKO8OOCHEONMOo ™.
ToBa ro npeBpblla BbB BaXKEH JOKYMEHT, ChJIbPKalll JaHHU 33 MUHAJIOTO, HACTOSILETO, KAKTO M OYaKBaHU 3a
OBIemeTo, KOeTo € MPearnocTaBKa, 3aciiiBalia MPOTHO3HUTE My CBOICTBA M WH(POPMAINMOHHATA MY ITOJIE3HOCT
32 HHBECTUTOPUTE HA KAaIlUTAJIOBHSA Ma3ap.

[To cBosATa CHITHOCT TOJUIITHUAT JOKJIA] 32 IEHHOCTTA MPECTaBs OalaHCUPaH U U3depIiaTeIeH KOMEHTap
Y aHAJIN3 Ha Pa3BUTHETO M PE3YJITATUTE OT U3BBPIIEHATA OT MPEANPHUATHETO NEHHOCT, OCHIIECTBEHH C TIOMOIITA
Ha (pUHAHCOBM M HE(PUHAHCOBH TOKA3aTeNM, KOJMYECTBEHW M KAa4eCTBEHH WHIMKATOPH HAa IOCTHTHATHTE
HACTOSIIH PE3yTaTH, KAKTO ¥ BEPOSTHUTE NIEPCIIEKTHBY 32 HETOBOTO Pa3BHUTHE.

OcHOBHa I1eJ1 HAa OPTaHWUTE HA yMpaBJICHHUE HAa MPEANPUATHATA TPU M3TOTBIHE HA TOAUIIHUAT JOKIAT 3a
JIEHHOCTTa, € TPEJOCTAaBIHETO Ha TMO-MOApoOHA W OOSICHUTENHAa WHGPOpMAIUs HAa JAaHHUTE OT TOIMIITHUS
(hmHAHCOB OTYeT upe3 OalaHCHpaHW KOMEHTapu M aHamu3u. ClieOBaTEHO, HAUIE € CTPEMEX OT CTpaHa Ha
PBKOBOJICTBOTO Jia MOJIIOMOTHE 3aMHTEPECOBAHUTE BHHINHU IMOTPEOUTENN B MPOIECca HA aJICKBATHA OIICHKA Ha
(hMHAHCOBOTO CHCTOSTHHE U PE3YJITATUTE HA JPYKECTBOTO Ype3 MPEAOCTABSIHE HA JOMBIHUTEIICH 00EM OT Ba)KHA
U CBHIIECTBEHA HH(POPMAIIHS, XapaKTepPH3UpaIla HACTOSIIETO, BCICICTBIE HA TPSIXOJHH OTYCTCHU PE3yNITaTH, U
BB3MOKHOCTHTE H IEPCIIEKTUBUTE 32 OBJCIIO Pa3BUTUTE M OBICIIN pe3yiraTH OT neiHoctTta. OCHOBaHHE 3a
ToBa ¢ (DaKThT, Y€ WHBECTUTOPHUTE HE Cca B CHCTOSHHC aJICKBATHO W CIHO3HAYHO Ja Ompenenar (aKTOpHTE,
OKa3alu ChHINECTBEHO BIWSHUE BHPXY IUIOCTHATA NEHHOCT Ha JAPYXKECTBOTO, a OTTaAM W BBPXY KOHKPETHHU
TOKa3aTeNH, J1a HAMIPaBSIT 3abJI00YCHA OlIEHKA M aHAIIU3 Ha MIOCTUTHATUTE B MPEIXOTHUTE TIEPUOIN PE3YNTATH,
KaKTO W Ja TIPEleHAT MEepPCIEeKTHUBUTE 3a OBJCIIO pa3BUTHE B PE3yJTaT HAa BB3ACUCTBUETO HA KOHKPETHH
(haxTopm.

CeritacHo 3akoHa 3a cueroBozacTBoTo (Accounting Act (in Bulgarian), 2016) roauiunuTe mOKIamd 3a
JIEHHOCTTA, U3TOTBSIHA OT PHKOBOJCTBOTO, € HEOOXOAUMO J1a Ce TMpeAcTaBu HH(GOpMAIHS 32 KOHKPETHU ObICIN
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TCHICHIUH, aHTAKUMEHTH, HECUTYPHOCTH U CBOHTHS, KOUTO C€ 0YaKBa @ OKaXaT CBHIIECTBCHO BIHSHUC BBPXY
(bUHAHCOBOTO ChCTOSIHME M (DHMHAHCOBUTE PE3yJTaTH Ha Mpeaupustiero. MHpopMmauusra e BaKHa, 3aIIOTO
HPHUTEXKaBa MPOTHO3HA CTOMHOCT 3a CBOUTE MMOTPSOMTENH, KOUTO Bh3 OCHOBA HA HEsl MOTaT Ja MpeArpueMar
a[CKBaTHH MKOHOMHYECKH peleHus. HellHoTo omoBecTsiBaHe TpsiOBa ga Obie B IPaHHUIMTE Ha Pa3yMHOTO,
3aI[0TO HOCH B cebe CH ToJsMa J103a Ha HecurypHocT. HeoOXoquMo € opraHuTe Ha yrpaBieHHe 1a pasoiarar ¢
JOCTaThYHO OCHOBAHHSA M JIOBOJM, Bb3 OCHOBA HA KOMTO Ja IPAaBsT MpEleHKa 3a OBJIEHOTO ChCTOSHHE H
pasBuTHE Ha MyOJMYHHTE TNPEANPHATHS. BaKHO € [ga Cce yTOYHH 3a WHBECTHTOPHTE W OCTaHAJIUTE
3aMHTEPECOBAHM IOTPEOMTENH, Ye Ta3d HHPOPMAIUS MMa IPEANoNiaracM XapakTep, B PE3yjITaT Ha KOETO
CBILECTBYBA PHCK TIPU B3eMaHe HA PELICHHs, OCHOBAHH €JMHCTBEHO Ha Hesl, 3aIl0TO Ca Bh3MOXKHHU OTKIOHEHHS
MEXK/Ty IIPOTHO3HHTE JAHHU U PEAIM3UPAHKUTE OT JPYXKECTBOTO PE3YITATH B CIICABAIIMTE OTYETHHU TIEPUOIH.

[TyOmmaanTe qpyskecTBa € HEOOXOANMO J1a ONIOBECTSBAT M 3HAUMTENHA IO 00eM HMH(OpMAIIHs, CBhp3aHa
C JIMKBHIHOCTTA, KAIMUTAIIOBUTE PECYPCH M pe3yNTaTHTe OT AeiiHocTTa Ha mpyxkectBata (U.S. Securities and
Exchange Commission, 2003). BaxxHo ¢ pBKOBOJCTBOTO Ja MPEIOCTaBH HA 3aMHTEPECOBAHHUTE TOTPEOUTENN
uH(pOpMANKsL 32 BB3MOKHOCTTA Ha MPEINpPHUATHETO [a TeHepHupa MapHYHH CPEACTBA, C KOWTO Ja MOKPHBA
ObIOCIIUTE CH 3aJbIDKCHUsSI, pasriciaHa KakTo B KPaTKOCPOUCH, TaKa U B ABITOCPOUCH miaH. HamoxwuTento e na
Ce HalpaBH OLICHKA HAa pa3Mepa M CHI'YPHOCTTA Ha MAPUYHUTE MOTOIH, [a CE OCOYaT TCHACHIMUTE, PUCKOBETE
U 0OCTOATENICTBATA, KOUTO MOTaT Jia JOBEIAT JIO CHIIECTBEHO M3MEHEHHE Ha JIMKBHIHOCTTA B KOHTEKCTa Ha
COOCTBEHATA JICHMHOCT HA MPEANPHATHETO, a ChIIO TaKa Ja C€ KOHKPETH3UPAT HM3TOYHUIIUTE HA IApUYHU
CpCaCTBa U B’])3I[CI‘/IICTBI/ICTO UM BBPXY IOKA3aTCJIUTEC 3a JIMKBUAHOCT. B CJIy4yauTe Ha YCTAaHOBCH HCEIOCTUI Ha
JIMKBUJIHU CPEJICTBA € HE0OX0AUMO Ja ObaT aHaMu3upaHu (HaKTOPUTE, KOUTO Ca IO ISTCPMHUHUPAIIH, KAaKTO U 1
Ce pa3sCHAT MPEANPUETHUTE MEPKH WM Ja ObJaT NPEJIOKCHH TaKWBa 3a NpPEONoJisiBaHe Ha aeduiura B
MAaKCHMaJIHO KPATKH CPOKOBE.

OrmoBectsiBaHeTo HAa HHPOPMALKS 32 CHLUICCTBEHUTE TCHICHLINN M OYaKBAHUTE 3HAYMMH W3MCHCHUS Ha
KalUTaJOBUTE PECYpPCH, CIOMAarar 3a pa3KpUBaHE Ha Hal-Ba)KHHTE aHI)KUMCHTH HA IMPEAIPHATHETO 32
M3BBPIIBAHE HA KANMTAIOBU PAa3XO.H, LEITa HA TE3W aHTAXUMEHTH U M3TOYHHUILIUTE 33 TAXHOTO U3IIBIHCHHE.
Heo6xomuMo € ChIio MpeAnpusITHsITa Ia MPEICTABAT Ha HHBECTUTOPHUTE HH()OPMALHS BbB BPB3Ka C PE3yNITaTHTE
OT OEeHHOCTTa, KaTo Ce MoCcodYaT OOMYalHU WM W3BBHPEIHH CHOWTHS W CHEIKH, BIMSCIIM CHIICCTBEHO HA
OTYCTCHUTEC IIPE3 MEpruoaa CTOMHOCTH Ha MIpUXOauTeE. Ot 3HaudeHue € Pa3KpUBAHETO Ha TCHACHINU U PUCKOBE,
KOHUTO 1IC B’L3Z[eﬁCTBaT, CIIOpE] OYaKBaHWATA Ha YHNPABUTCIHUTE OPraHu, CHUICCTBECHO BBHPXY HpO}:[a)K6I/ITe,
MPUXOANTE U PE3yNTaTHTE OT JeiHOCTTa. 3a MyOIMYHUTE MPEANPHUATHS € HAIUIE 3a0bJDKEHIE 3a Pa3KpUBaHE U
Ha I/IHq)OpMaL[I/ISI, CBbp3aHa C BJIMAHHUCTO HAa TCHACHIUU, CHOUTHS UIH JaJICH pUCK, U3BCCTHU HA YIIPABUTCIIHUTC
OpraHv, KOHTO onxa MOIJH Jla OKaXXaT 3HAYUTCIIHU MNOCICANIN BBPXY PE3YITATUTE OT }IeﬁHOCTTa Ha
MpEeANPUATUCTO. Tosa ca Bcuuku HECUTYPHHU C'I)6I/ITI/IH, CBbp3aHU CBC CIllaJl Ha HEHUTE Ha MOPOAYKOHUATA,
HaMaJsIBaHe Ha [Ta3apHUsI JIsUT, OTIIMB HA BAYKHU KIIMEHTH, 3HAYMTEHH ObICIIH Pa3XOIH H JIp.

KazaHoTo mOTYK YTBBpXKAaBa Ba)XKHOTO 3HAYCHME HA TONMIIHUS [OKJIan 3a JIeHHOCTTa, Karo
cmpamezuyecKu UHCMpymMenm 3a pa3KpHBaHe Ha HH(POPMANWS OT MyOJIUYHUTE TPEANIPUATHS IIPEI BHHIIHATE
norpeburenu. Toil TpsOBa 1a NpemOCTaBH HA WHBECTHTOPHTE BB3MOJKHOCT Jia BHHKHAT BBB BBTPEIIHUTE
IpOLIECH TIpe3 IOriefa Ha DPHKOBOJHHTE OPraHH, KATO MM I03BOJISIBA Ja aHAJIW3UPAT HCTOPUYECKH U B
MEPCHEKTHUBA PE3YJITATUTE OT I[eﬁHOCTTa Ha APYKECTBOTO U Jia OLICHAT ITPABUIIHO (bI/IHaHCOBOTO MYy CBCTOSTHUC U
nocrurHarute pesyirard. OpraHuTe Ha yIpaBieHHE CIIEBA Jia OCh3HAAT (aKTa, ue MHBECTUTOPUTE Ca JIUIATA,
KOHMTO HOCST Hai-roJisiM PHCK U MMEHHO TeXHUTe MH()OPMALMOHHM MOTPeOHOCTH Clie/iBa Jia ca Haii-Ba)KHHU 3a
NPEANPUITHATA-eMUTCHTH. 3a J1a B3eMaT CBOHMTE PEUICHUS, T€ Ce HYXIAAT OT MOApoOHa WHpopManus 3a
Ppas3IMdYHU aClI€KTU OT HeﬁHOCTTa Ha l'[y6J'lI/I‘IHOTO npeaAnpuATreC, a HE CaMO 3a IMMOCTUTHATUTE TCKYIIU U 6'[)]16[[11/]
pesyirati. YIauHO € OpPraHuTe Ha yNpaBJeHHE JIa CE CTPEMAT Jia NOAIIOMOIHAT MHBECTUTOPUTE B MAKCUMAITHA
CTeIIeH, Upe3 OMOBECTSABAHE HA pa3zfupaema u usuepnamesina uH@Gopmayus OTHOCHO TOBA KaKBO W 3alll0 CE €
CIYYIJIO B JPYXECTBOTO IIPe3 OTYETHUS MEPHOJI, BKIIOUMTEIHO U Ype3 KOMEHTAp HA ChOWTHUS MU TCHICHIHH,
KOHUTO Ce 0YaKBa Jla OKaKaT BIMSAHUE B ObJele (II0J0KHUTEIHO I HeTaTHBHO) BbPXY OCHOBHH IIOKA3aTeld Ha
JefHOCTTA.

4. HN3caeaBaHe HA YeTHBHOCTTA HA TOAMIIHHUTE MOKJIAAM 3a JEeHHOCTTA HA
ObJarapckuTe NyO0JMYHH APYKecTBa

B macrosimoro wm3cienBaHe ce Ipwiara KOJMYECTBEHMST METOJN 3a ChOMpaHe W H3ClelBaHE Ha
EeMIIMPUYHU JJAHHU OT MPEINpPHATHATA, YMUTO aKIHMU ca JOIyCHATH MO THProBusi Ha bbiarapckara ¢oHpoBa
Oopca. AHanm3upar ce OBITapcKuTe MyOJWYHH JpPYKECTBA, ydacTBallM B OopcoBara THPTOBHS 3a IIECT
rogumieH nepuo, ot 2015 1. go 2020 r., KaTo BakeH KPUTEPUI TIPH TEXHHUS N300p € TOIUIIHUTE UM JOKJIaIH 3a
JEeWHOCTTa Jla ca IMyOJIMKyBaHM Ha aHIVIMMCKK e€3WK. ToBa ce Hamara 3apaau crenuuKaTta Ha H3MOJI3BAHHS
ITOPUTHM 32 JIMHIBUCTUYCH aHAJIN3 HA TEKCTOBUTE JOKyMEHTH. JlaHHUTE ca chOMpaHu U 00paboTBaHK PBUHO,

33



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

KaTo ca MOJI3BAaHU OTYCTHHU [aHHU, MyONMKYBaHM HA WHTEPHET calitoBetre Ha Bwiarapckara ¢onmoBa OGopca,
Komucwusita 3a (GMHAHCOB HA/I30p M MHTEPHET CAHTOBETE HA CAMHTE JIPYIKECTBA.

O6exkt Ha aHaiM3 ca MyONWKyBaHWTE TONWINHK nokmamu 3a aeiHoctra (I'IJ]) Ha myOnmaHuMTe
NpEeANpPUATHS, IPEJCTABCHU Ha aHTIMHCKH e3uK. [IpuunHuTe 3a HeroBust u300p ca ABe:

1. TomumHMAT AOKNAA 3a AEHHOCTTa € 4acT OT TOAWIIHUTE (PUHAHCOBM OTYETH HA NMPEINPHUATHITA U
MPE/ICTABAT ACHHOCTTA 32 U3MHUHAINS OTYETEH NepHoJl. B Hero pbpKOBOJACTBOTO JaBa OOSICHEHMsS M OLCHKA Ha
oT4eTeHNUTe (DUHAHCOBHM pE3YJITaTH Ha MPEANPUSTHETO. 3acsiraT ce W JPYTd CHIIECTBEHH TEMH, CBBP3aHHU C
TPYIOBUTE OTHOLICHHs, PECypcHaTa OCHI'YPEHOCT, Ma3apHUTE MO3UIMH, NMPEICTaBsl TEHJICHLUUH 3a OBbJACIIO
pa3BUTHE U €BEHTYaJHW M3TOYHMIM Ha HecurypHocT. OCBeH TOBa, PHKOBOACTBOTO ce ()OKycHpa M BbPXY OIIe
JIBE BPEMEBH HaIPaBJICHHs, CBbP3aHH C HACTOAIIECTO W OBJCIIO pa3BUTHE Ha JpyxecTBOTO. [IpencraBsiHeTo Ha
Ta3u WHPOpPMANHSA ce TPEICTaBs OCHOBHO B TEKCTOBa (hopMa, BU3yam3MpaHa dpe3 Tabnunu, Gurypu, rpadpuku
U JIp., KOUTO MPEICTaBsIT 0000IIEHO U HAIJIEHO PE3yNITaTUTe OT JACHHOCTTa HA MPEANPUSTHETO, MOTJICAHATH
npe3 OYKTe Ha PHKOBOJACTBOTO. HeCcTo Ta3u mpeaocTaBeHa HHGOPMAIHs € U3KITIOYUTETHO MOJIe3Ha 33 BHHIIHUTE
MOTPeOUTENH, U Hali-BeYe 32 MHBECTUTOPUTE, [IPU B3eMaHE Ha MTPABUIIHA WHBECTHIIHOHHU PEIICHUS.

2. ToauuHUsT QOKIa]] 3a IEHHOCTTa € Hal-TeXHUYecKaTa 4acT OT (PUHAHCOBUTE OTUYETH, KOSTO € CHIIHO
WHIUBHyaIU3UpaHa 3a Pa3UYHUTE MPEANPHATHS. 32 ChCTABIHETO My € HEOOXOAUMO PBHKOBOJCTBOTO Ja
NPOSIBU aHAIUTUYHO MUCJICHE M KPEaTHBU3bM, a CBUIO W Jia M3pa3H NPO(EeCHOHAIIHO MHEHHE, KaTo aaje
onucaTtenHo o0sicHeHHe Ha (PMHAHCOBUTE OTYETH W Jpyra ChlIecTBeHa MH(opmanus, Kacaemla IeWHOCTTa Ha
npeanpusTHeTo. Tyk B 3HAYMTENHA CTENEH C€ W3MCKBAa HAJIM4YME OTJIMYHM MO3HAHUS IO CYETOBOJCTBO,
(hMHAHCOB aHAJIU3 U MPOTHO3KPAHE.

LlenTa Ha HACTOSIIIOTO M3CIENBAHE € Ja Ce MPOCIENIT M OLEHIT NPOMEHHUTE BHB (DaKTOpUTE, Kacaelln
YETUBHOCTTA Ha TOMUIIHHUTE JOKIAAU 33 JAECHHOCTTa Ha 4acT OT OBJIrapCcKUTE MyOIMYHU IPY’KECTBA, CIIPSIMO
npeaxojaHa pazpaborka mo temara (Hristov and Dimitrova, 2017). CeliecTBeHO OrpaHUYCHHE € HAMUPAHETO Ha
TOAMIIHU JOKIaAX 3a JEHHOCTTa HAa AHMIMACKM €3MK, T.K. YacT OT pasriekJaHWTe [pYy)KecTBaTa OT
MPEXOAHOTO HW3CJIEABaHE HE ca MyONUKyBain (DMHAHCOBHTE CHM OTYETH HA AHTIIMICKK €3MK Ipe3 HOBHS
aHaMM3WpaH Tepuoj. B pesynrar Ha ToBa HM3BagKaTa OT PA3rIICKAAHH MPEIANPHUATHS € CBEIeHa 10 OCeM
Obirapcku MyONHYHH JPYXKECTBA, YUUTO aKIWU ca AOMycHaTH A0 ThproBuss Ha BDB. B pesynrar Ha
oTOemsI3aHnTe KPUTEpUH, KpaiiHata copmupana u3Bajaka ooxpama 42 Oposi TOAUIIHU JOKJIaaa 3a JIEeHHOCTTa,
npejcraBeHu o roaunu B [punoxenne 1. Chopmupanarta 6a3a ot noxnaau ooxsama 1547 crpanunu. CrpsMo
npeaxoHo mposeaeHo uacnensane (Hristov and Dimitrova, 2017) ce 3abens3Ba SICHO OTKpOMMA TEHICHITHS 38
yBeJIM4YaBaHe Ha 00eMa OT CTPaHMIM Ha JIOKJIHUTe 33 IeHHOCTTa Ha APYKeCTBaTa.

B mHactosimara pa3paboTka ce HW3MON3BaT KOMOWHAWs OT KOJMYECTBEHM METOIM 3a OIeHKa Ha
YETHBHOCTTA B TOJMIIHHUTE JIOKJIAJU 32 JISHHOCTTa, KaTro ce IeiH Jia ce Npeiaje KOJIMYEeCTBeHa OlleHKa Ha
KauecTBeH mnokaszaren. ITepea npunoscena mempuxa ¢ wHiaekcsT Ha FOG, mo3HaT OT KOMIIOThpPHATA
JMHTBUCTUYHA JIUTEPATYPa, KOMTO Ce M3UMCIISABA Upe3 e[HA OT Hali-JIECHUTE 3a MPUIIoKeHHe POopMyIIH 3a OIICeHKa
Ha TEKCTOBaTa YeTHBHOCT. DopMmyJiaTa W3M0I3Ba IPOMEHIMBH KaTO CPEAHUAT OPOil HA TyMUTE B U3PEUCHUSITA U
HAa MOpOLIEHTA JyMH, ChIAbpKAIM Tpu u moBeue cpuuku (Gunning, 1952). IMomyueHusT pe3ynTar Moka3Ba
TPYAHOCTTA MPU YETEHE HA TEKCTa.

FOG = (Cpenen Opoii Ha nymuTe B u3peueHue + [IpoueHT Ha gymu ¢ TpH U noBede cpuukn) x 0.4

CroiiHOCTUTE Ha HHJEKCA, CIOpe] CTaHAapTUTEe Ha ThIKyBaHe, € Kakrto cieaBa: 0-10 — rtekcr c
M3KITIOYHTEIIHA JIeCHOTa Ha yeteHe; 10-12 —necen 3a yetene Tekct; 12-14 —npuemius TekcT; 14-18 — TpyneH 3a
YETEHE TEKCT U CTOMHOCTH, IMO-BUCOKH OT 18 — HEYETHUM TEKCT.

Bmopa npunoscena mempuka, M31oii3BaHa B HACTOSIIIOTO M3CJIEIBAHE 32 OICHSIBAHE HA YETHBHOCTTA B
I'J1J1, € 06eMBbT HA ONIOBECTABAHMS, M3MEPEH upe3 Opost Ha crpanuimre (Li, 2008). [IpuunnaTa 3a U3M0I3BAHETO
Ha Ta3M OIEHKa ce apryMeHTHpa ¢ (akTa, 4e MPEeAroaraéMo BIOXKEHUTE YCHINA 32 00paboTKaTa Ha MO-IbITH
JIOKyMEHTH ca II0Bede, NPH pPaBHMU JApyrd ycioBus. Ilo-mbirnTe moknaanm ca mo-TpyIHH 3a o0OpaboTka oOT
YHUTaTeNs, U CIEA0BATEIHO ca Mo-TpyaHo yeTuMu. OT jpyra cTpaHa, B CTpeMeXXa CH JpyXKecTBara Ja pasKpusT
noBede MHGOPMaIMs U MPEACTaBIAT OBJICIIOTO Pa3BUTHE HA NPEINPHUSITHETO Ha BHHIIHUTE MOTPEOUTENH, ce
W3UCKBA OT TAX JIa H3TOTBST MO-ToisiM 1o ooem ['JIJ1.

Tpema mempuka e O6post Ha usnon3Banure npenunatennu 3uamy B [JIJ] (Rutherford, 2003). OcuoBHa
(YHKIMS HA TyHKTyalMsTA € J1a OTpa3siBa CHHTAKTHYHOTO M MHTOHAIIMOHHO pa3yeHsIBaHEe Ha TEKCTa C OrJie]| Ha
HEroBOTO TMO-JIECHO W aJIeKBaTHO BB3NpHUEMaHe W pa3dupaHe npu yereHe. VM3mon3BaHETO Ha MO-KPaTKH
n3peuenus B ['J1/] 1ie qonpuHece 3a U3rOTBSHETO HAa TEKCT, MO-JIECEH 3a Bb3IPUEMaHe OT YUTaTEJsl.

Yemevpma mempuxa, KOSITO W3IOJN3BaMe 3a u3MepBaHe Ha dveruBHoctTa Ha ['JIJ, e Opost Ha
msnonsBanure gymu (Li, 2008). Tlocmequute ca B mpsika Bpb3Ka ¢ ob6ema Ha omoBecTsiBanusTa. [10-rossm obem
Ha OMOBECTHTENIHATA YaCT MPEe/IIoJiara moBeve U3IMoJI3BaHu AyMH.

Ilema mempuka, X04TO CHIIO € HEOOX0AMMO Na ObJie B3eTa I0J BHUMaHHE, € OTHOLICHUETO Ha Opos
CIIOXKHH AyMH KbM oOmmmst Opoit Ha msnomsBanute maymu B ['JIJ] (Loughran and McDonald, 2014). Tosa
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CHOTHOIIICHUE pa3KpHBa BaXkHa HH(OPMAINHS 3a IPOLIEHTA Ha M3IIO3BAHU CIO0XHU OyMu. M3mona3BaHeTo Ha 1o-
BHCOK TIPOIICHT Ha CIIOKHU JyMH IIe JOBelIe A0 M3TOTBSIHETO HA TPYAHU 3a YEeTCHE W BB3IpPHEMaHe JOKIaH,
ype3 KOUTO PHKOBOICTBOTO MOJKE J1a H30ATBa MPEICTABSIHETO HA PEATHOTO ChCTOSIHUE Ha TIPEIIPUSTHETO.

3a m3uncisBaneTro Ha mHAekca FOG, Bcuukm daitnmoBu ¢opmarn ca mpeobpasyBaHH mon gopmara Ha
Word moxkyment. OTCTpaHeHH ca OT TEKCTOBATA YaCT BCHYKH OCJICIKKH, TOMECTEHHU B TOPHUTE U JOJHH KOHTYPH
Ha CTpaHWIUTE, MPEMaxHATH ca BCHYKHM rpaduku, CHUMKA u KapTuHKU. Jlokymenture B Word dopmar ca
npeoOpa3yBaHi B OOMKHOBCHH TEKCTOBHU (aitoBe. CiieJl M3BBPIIBAHETO HA TOPEIOCOYCHUTE MPOICIYPH, CC
ch3mane 0aza oT 42 TEKCTOBM JOKYMEHTa. 3a ompejeisHe Ha croiHoctuTe Ha mHAckca FOG ce m3mon3Ba
nporpameH Kkoj, Hammcan Ha e3uka C# (Sykora, 2013), a 3a crarucruueckara o0OpaboTKa Ha JaHHHUTE €
MPWIOKEH COPTYyepHUAT MpoayKT SPSS.

B Tabmuma 1 ca mpencraBenn o6o0menn nanau 3a uHnekca FOG Ha m3cnenBannTe npeanpustusi. Karo
o, TekersT B [/I/] Ha aHanmm3upaHuTe OBJITAPCKU MyONMHYHHM APYXKECTBA C€ ONpEeAesT KaTo TPYICH 3a
geTeHe, ChC cpemHa croiHocT 15.00, cipsmo mpeaxoxHo macmemsane 16.58 (Hristov and Dimitrova, 2017).
OTunTa ce HaMaJeHHWE HAa CTOMHOCTHTE Ha HWHIEKCA, CHIIOCTABEH C IMPEIXOACH IEpHOJ] Ha aHah3, KOETO
O3HauaBa, Y€ CTPEMEXKbT € TeKcToBaTa Jact B ['/I/] ma ce mpeacTaBu ¢ KpaTKu H3pEUEHUs, pa30upaeMo U C SICeH
HauuH Ha u3passBane. Cpequure croitHocTn Ha mHAeKca FOG Ha moxmaamre 3a mepuoma 2015 — 2020 r. ca B
muamazoHa 14.60 — 15.75. HabGmrogaBa ce cnmabo yBenudyeHue B crToiHOocTUTe Ha uHaekca FOG, mpes
oOceIBaHMs TIEPUO/], KOSTO CE OYaKBa Jla Ce 3ala3u KaTo TCHACHIUS B Ob/eIIIe.

Taoauna 1. Uuaexe FOG Ha onoBectuteanara yact ot I'JI/]

Tomma | o rwana | omcaonenne | MU | Masewe | S
2015 14.863 1.995 11.590 17.360 8
2016 14.889 2.281 12.230 18.150 7
2017 14.596 1.856 11.990 16.670 7
2018 14.924 2.316 11.490 17.610 8
2019 15.748 1.714 13.670 17.490 6
2020 15.200 1.876 12.790 17.550 6

15.000 1.941 11.490 18.180 42

N3roynuk: CoOCTBEHO U3YUCICHUE

Janaute B Tabnmumarta OMpeNeNaT, 4Ye W3BaJKaTa OT U3CJICIBAHM NPEINPHUIATHS € €JIHa OTYETHA
CBHBKYITHOCT, T.K. CTOMHOCTUTE Ha MOKa3aTeIuTe CpPEeIHa apUTMETUYHA W CTaHAApTHO OTKOHEHHE ca OJIM3KH.
CrnenoBatenHo, IMO-ToJsiMa 4acT oT cToiHocTHTe Ha mHAeKca FOG ca okoio cpeHOTO 3HaUCHHE Ha ITOKA3aTelsl.
[lomyueHnTe pe3ynTaTd CBUACTEICTBAT 3a Clab0 CPEeJHO YBEIMYCHHWE Ha CTOWHOCTHTE Ha WHJACKCA 3a
TekcToBaTa 4eTuBHOCT mepuoaa 2015 — 2020 r. Ho Bbmopeku ToBa, T€3M CTOMHOCTH BCE OLIE OCTaBaT B
TpaHUIMTE, JePUHAPALIH pa3TiIekKaaHuTe TekcToBe Ha ['/1]] KaTo TpyIHO YeTUMH.

[Ipe3 anamm3mpaHus IMEpPHON CE OTYWTA OCE3aeMO YBEIMYEeHHE Ha obOema orT crtpanunm Ha ['J1J]
(ITpunosxeHue 2), KOSTO CBUACTEIICTBA 3a pa3KpPHBAaHE W MPEACTaBsIHE Ha MO-TOJSIM 00eM OT WH(pOPMAaIHUs MPe]T
BBHITHUTE TMOTPEOUTENM, CBBpP3aHa C MHHAJIOTO, HACTOAMIETO W OBJCIIOTO pa3BUTHE HA JAEWHOCTTa Ha
MpeanpusaTHeTo. B mokianuTe ce HaOM01aBaT MHOXKECTBO TaONHIM U TpadUKH, Ype3 KOUTO JOMBIHUTEITHO Ce
OHarJIeAsBaT MpPEACTaBEHHTE MAaHHU M C€ JaBa BB3MOXKHOCT Ja ObpIaT mo-7o0pe pa3dpaHd M pasKpUTH
TEeHJCHIIMUTE B TOKa3aTeNuTe. BeposTHO e, ToBa Ja € B pe3yinTaT Ha MyOJmMKyBaHOTO oT Komwucusra 3a
(UHAHCOB HAI30p ,,PHKOBOJCTBO 3a M3rOTBAHETO Ha oTdeT 3a ympasienuero” (Financial Supervision
Commission, 2015), koeTo Hachbp4aBa MPEACTABIHETO HA [TOBEYE JAHHU W HU(PPU B TAOJMYEH BHI, KAKTO U
W3I0JI3BaHETO HA TPAPUKH.

YBenmnuaBaHeTo Ha obema oT crpanuiy Ha ['JI/l, ce ApKM ¥ Ha HapacTBaHe Ha oOeMa Ha TEKCTOBAaTa
HHpOpMANKs, JOBEXKIAIla 0 IOBHWINABaHE HAa OpOST HAa W3MOJ3BAHUTE JYMH B OMOBECTHUTEIHATA YacT Ha
nokmaante. [1o To3W HayWH ce JaBa Bh3MOXKHOCT HAa BBHITHHTE MOTPEOUTENH Ha MH(POpMAIUS Ja MOTICIHAT
mpe3 OdYMTe Ha YIpaBlsABAIUTEe, 3a Ja MoraT Jna pas0bepaT mo-moOpe (QUHAHCOBOTO CBHCTOSHHE HA
MPEINPHUSITHETO, IPOMEHHUTE B HETO U MEPCIIEKTUBUTE 33 OBCIIO PA3BHUTHUE.
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OTunTa ce yBenWdcHHWE Ha Opos Ha M3IIOJ3BaHWTE MNpenuHaTedHHW 3HAm B ['JIJI, koero e 3HaK 3a
CHHTaKTUYHOTO W MHTOHAIIMOHHO pa3wiICHsABaHE Ha TeKcTa. KyMyIaTHBHOTO JEHCTBHE Ha JBETE MPUYMHH CTOST
B OCHOBaTa Ha Te3W pe3yiraTd. [IppBara mpudymHAa € HapacHamuAT obOeMm oT crpammiu Ha [JIJ] mpes
aHaTM3UpaHuA MepuoA. BropaTa, He MO-MaJoBa)kHa IIPUYKHA, € M3II0JI3BAHETO HA MOBEYE MO-TIPOCTH U3PEUCHHS
B JIOKJIaJUTE 3a JIEHHOCTTa, CHPSIMO IMPEAXOJHO M3CieqBaHe Mo Temara. V30srBaHe ymorpebara Ha ABITH
U3pEUCHHUs, NMPEACTABAT MO-ICHO acleKTUTe OT ACHHOCTTa Ha JAPYXKECTBaTa, KaTO CBOEBPEMEHHO BBb3JeicTBAT
BBPXY UUTATENS.

Ha cnenpamnio msicro ce HabmonaBa ciaba TEHISHINS 32 YBEJINYaBaHe Ha MPOLEHTA U3IOI3BAHU CIIOXKHU
OyMH B 00la CTOHHOCT Ha M3MOJ3BAaHMTE JyMH B omnoBecTuTenHara yact Ha ['JIJ. Hammuwmero nHa moBeue
CIOKHU AyMH B TEKCTa JOBEXJa 10 IMPEICTaBIHETO Ha TPYIHO YETUMH JOKJIaad, B KOUTO PBKOBOACTBOTO
MPE/ICTaBs pealHaTa KapTHHA OT AEHHOCTTA Ha JipykecTBOTO. Heo0X0IMMO € ChIIo Taka Ja ce moadeprae, e He
BCHUKH CIOXXHH IyMH ca TpygHM 3a deTeHe. OT TOBa IPOM3IHM3a EOHO CBHIIECTBCHO OTrPAHHUYCHHE Ha
KOJIMYECTBCHNSI MeToZ 3a Merpudukamus. Ho He OuBa nga ce 3abpaBs, 4e BBIPEKH TOBa, TOW € 9acT OT
MHCTPYMEHTHUTE, TPEICTaBSAIM €IHA ,,CpPelHa’ KOJIMYEeCTBEHa OIICHKa 3a pa3dMpaeMocTTa Ha TEKCTOBATa
uHpOpMALHS.

Ta6auna 2. KopeaumoHHU BPb3KH MEKIY H3CIeIBAHUTE METPHKH!

C10:kHH
Bpoii Bpoii JYyMH
Hnpexc O0eM Ha
IMoka3arean H3MO0JI3BAaHU | MYHKTYaNlHOHHH KbM
FOG ONOBECTABAHUATA
aymMu 3HAIU 001110
AyMHA
Kendall's
tau_b Corr. 1.000 -.079 -.207" -.410™ .749™
Coeff.
Uiexe FOG Sig. . 234 .027 .000 .000
Spearman's
rho Corr. 1.000 -.163 -.304" -517" 911*
Coeff.
Sig. 151 .025 .000 .000

N3rouynuk: CoOCTBEHO U3YUCICHUE

Ot Tabnuia 2 ce KOHCTATUPa HAJIMYUE HA KOPETAMOHHU 3aBUCHMOCTH MEX]Y M3CJICABAHUTE METPHUKH.
Otunra ce Bpb3ka Mexay uHaekca FOQ u Opos Ha msnomssanure aymu (-0,207/-0.304), nyHKTyannoHHHUTE
snanu (-0.410/-0,517) u OTHOILIEHHWETO HA W3MOJ3BAHUTE CIIOKHH JYMH CHOpSIMO o0Omms Opoll aymu
(0.749/0.911). He moxem jga MOTBBpAMM Haau4dueTo Ha obOpatHa Bpb3ka (-0.079/-0.163) mexay uHIEKca U
obema Ha onoBecTsiBaHusATa. Clieg0BaTeNIHO, HA 0a3aTa HA HACTOSIIMTE EMIIMPUYHU PE3YJITATH MOXKEM Ja
OTXBBPJIMM TBBPJCHHETO, Y€ Ho-rojeMusit odem Ha I'JIJ] moBexnaa 10 MO-BUCOKH CTOMHOCTH HAa TEKCTOBATA
YeTUBHOCT. [I0-TOJIAMUSAT 00EM Ha OMOBECTHUTENHATA YacT MPEANoJara MOBEYe H3MOJI3BAHU IyMH, KaKTO U
M3I0JI3BaHE Ha MIOBEYE MYHKTYaIlMOHHH 3HAIIH.

Croitnoctute Ha uHaekca FOG ca cBbp3aHu ¢ yBelMYaBaHE HA M3MOJI3BAHUTE MMyHKTYAIl[MOHHH 3HAIM B
TEKCTa, KOETO € 3HAK 3a ONPOCTSABAHE HA M3IOJI3BAHUTE M3PEYCHUS B IMyOIMKYyBaHWTE TOMWIIHH TOKIATU 32
JEHHOCTTa HAa W3CJICABAHUTE NPEANPHUITHsA. TOBa, KOSTO € BUAHO €, Y€ OPOSIT Ha M3MOJI3BAHUTE CJIOKHH JTyMH B
oroBecTUTeNHATa HHPOPMAIIHS BIUsAC BbpXY cToHHOCTHTE Ha nHAekca FOG. B pe3ynrtar Ha BCHYKO H3II0KECHO,
MOJKE Ja 00OIIMM, Ye 3aWHTEPECOBAHHUTE BHHINHHU MOTPEOUTENHN Ha WHpOpMANMs Iie TPSOBa Jja MOJO0XKAT I10-
MAaJIKO YCHIIFS, 32 J1a 00paboTAT Ka4eCTBEHO MO-TOISIMO KOJUYECTBO HH(POPMAIUS, ChABPKAILA CE B TOUITHUTE
JTOKITIA/IX 32 ICHHOCTTa Ha OBITapCKUTE MyOIUYHU MPEIIPUSITHS.

5. Jakaodyenue

B nocneaHuTe TOAMHN OBIrapCKUTE NPEANPUITHS MMOcheBar go0paTa NpakTHKa OT pa3BUTUTE CTPaHU,
kaTo upe3 I'JI/] mpencraBsT chliecTBeHa BbTpEIIHA HHPOPMaIMsIHA 3aMHTEPECOBAHH JIMIIA OT TSAXHATa JEHHOCT.
ToBa ompeznenst HeroBaTa pOJIT Ha BaKEH CTPAaTErMYECKH HHCTPYMEHT 3a pasKpuBaHe Ha WHQopMmanus ot
MyOJIMYHNTE MPEANPHUATHS NPE/ BHIIHUTE NOTpeOuTen. B pesynrar Ha MpoBeIeHOTO EMIIMPUYHO U3CIIE/ABAHE,
MokeM Ja 0000wuM, ye ['I/1: 1) npenctaBaT pa3bupacMo U SICHO, BaKHa M ChIIECTBEHA HHpOpMauus; 2)

1 W3uucnenn ca KOGq)I/IHeHTI/I Ha Kopéjialus Ha Kendall u Spearman 3a HeIapaMeTpHU1Ha MsPpKa, 3all0TO HE 3HAaEM BH/Jia Ha
CBIIECTBYBALIUTE BPB3KU MEXAY OTACIITHUTE METPUKU.
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CTHUMYJIUPAT YUTATEISI C KPATKU U SICHU U3PCUCHMS; 3) MPEIOCTABAT Ha BHHIIHUTE [IOI3BATEIN JaHHU U Hu(bPH B
TabJIMYeH BUI U Upe3 TpaduKi, 32 OHATIIeIIBaHEe Ha TEKCTOBaTa HHPOPMALHS.

OpraHuTe Ha ynpaBlieHUE Ha ITyOIIMYHUTE NPEIIPHUATHES C€ CTPEMST Ja IOIIOMOTHAT HHBECTUTOPHTE B
MaKCHMaJlHa CTEIIeH, Ype3 OIIOBECTABAHE Ha ISUIOCTHA M TOYHA, JOCTOBEPHA U HEABYCMHCIICHA HHPOpMALHS, 3a
Ja Obje JIecHO Bh3NpUEeMaHa U pa3OupaemMa, Kacaella MHHAJIOTO, HAacTosmeTo u Obaemero. Ilopaau ToBa, Bee
MO-TOJSIMO 3HA4YEHUE 3a 3aMHTEPECOBAHUTE BBHIIHU NOTpeOUTENHn MMa (PakTOpbT ,,Y€THBHOCT™, OIpPEAEIALI
JIeKoTaTa Ha BB3NpUEMaHe Ha HMHQOpMAIMATA, CHhIbpXKAIla Ce B TEKCTOBETE Ha TOAMIIHUTE NOKJIAIH 3a
JIEWHOCTTA Ha ITyOJIMYHUTE TPEIPHUSTHS.

Ipuioxenne 1

Taoauna 3. bparapcku nyoJMYHH APYyKecTBA BKJIIOYEHH B U3CJIeIBAHETO

IIy61m4HO Apy:KecTBO Torumm
2015 2016 2017 2018 2019 2020

Arpus I'pyn Xongusr Al \ \ \ \ V V
Anganc Tepadynn Al \ \ \ \ \/ \/
Anxomet AJ] \ \/

bwirapcka gonmosa 6opca A/l \ \ \ \ \ \
Mowubar A/l \ \ \ \ \ v
Codapma ALl \ \ \ \ V V
e I B IR

Xumummnopt A/l \ \ \ \ V V

IIpnioxenne 2

Tadauua 4. O0001eHH JAHHN OT U3IMOJI3BAHNTE METPUKHU B U3CJIeIBAHETO

o |, Pt STt | oy | Moy
O0em Ha onoBectuTeanaTa yact ot I'JI/{ (Opoii crpannum)

2015 29.88 15.76 16 64
2016 33.00 11.21 18 47
2017 34.86 14.88 14 56
2018 34.00 14.33 14 54
2019 39.00 15.48 15 60
2020 40.17 16.41 16 65
H3znos3BaHu AymMu oT onoBecTuTesHara yact Ha ['JIJ] (Opoii)

2015 10777.38 5456.48 5013 21958
2016 11336.29 4055.52 5730 18645
2017 11841.14 3957.22 6216 18326
2018 11389.88 3823.02 6033 17584
2019 14634.67 7891.70 6587 29863
2020 15467.33 6435.34 7711 27277

IIpenuHaTesnu 3Hanu, uznoassanu B I'1J1 (Opoii)
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2015 677.88 406.82 250 1541
2016 760.14 378.94 258 1446
2017 805.43 366.40 326 1488
2018 748.38 367.16 279 1442
2019 933.33 611.14 321 2092
2020 1057.67 681.50 408 2350
H3no013BaHN CI0KHM AYMH CIIPAMO 001 Opo¥i 1ymu
2015 0.20 0.03 0.15 0.23
2016 0.21 0.03 0.15 0.26
2017 0.21 0.03 0.15 0.25
2018 0.21 0.03 0.15 0.25
2019 0.23 0.02 0.2 0.25
2020 0.22 0.02 0.2 0.25
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Assessing the “readability” factor: a new look at the annual activity reports
of public enterprises

lliyan HRISTOV!

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

Abstract. The annual activity report is a key document in the communication between enterprises and
interested external users of information. The purpose is to obtain data about the financial situation, the results
of the company's activities and the prospects for the company's development. A prerequisite for achieving
effectiveness in the communication act is the ease of comprehension of the disclosed textual information. It is
essential that it is comprehensive, fair and substantive, presented unambiguously, clearly and accurately so
that it is easily perceived and understood by interested users. The aim of this study is to metrify the reasons
influencing the readability of the annual activity reports of some Bulgarian public companies. Five
quantitative metrics were applied to assess the "readability” factor. As a result of the empirical study, it is
found that the annual activity reports: 1) present understandable and clear, important and essential
information about the companies' activities; 2) stimulate the reader with short and clear sentences; 3) provide
data and figures in tabular form and through graphs to illustrate the text. As a result, external users have to
make less effort to process a qualitatively larger amount of information contained in the annual activity
reports of Bulgarian public enterprises.

Key words: readability, understandability, credibility, annual report, public companies, FOG index.
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Termination of employment of lecturers with academic ranks

Andriyana Andreeva*

L University of Economics, Varna, Bulgaria
a.andreeva@ue-varna.bg

Abstract. The present study elaborates on the issue of termination of employment of lecturers with academic ranks.
The aim is to perform an up-to-date normative analysis of the grounds for termination in the two dedicated laws: the Act on
Development of the Academic Staff in the Republic of Bulgaria and the Higher Education Act, as well as the general source,
i.e. the Labour Code. The exploration is complemented by a review of the relevant case law. The methodology includes
traditional methods of the legal doctrine — induction, deduction, comparative and normative analysis, etc. Conclusions and
summaries on the application of the norms are made on the basis of the performed analysis. The termination pursuant to the
special laws is in accordance with the goals and the spirit of the normative regulation of the higher education and the
academic staff. In view of this, the grounds are consistent with the specifics of this activity and reflect both the traditions of
Bulgarian education and the contemporary processes. In addition, the general grounds for termination under the Labour Code
are applicable, insofar as the special laws do not provide otherwise.

Key words: lecturers with academic ranks, employment relations, termination, dismissal, retirement.

1. Introduction

The issue of labour relations of the members of the academic staff is important in view of the ongoing
reform of the system of higher education and the need on the one hand to ensure a high level of educational
service and quality of research, and in view of the competitiveness of Bulgarian scientists on the world market
on the other hand. This determines the relevance of the question, as well as the need for a normative analysis of
the grounds for termination in order to bring clarity to the matter, which is specific in relation to the general law.

The author has examined here the issues of termination of employment in relation to only one category of
academic staff — the lecturers with academic ranks.

The purpose of this study is to analyse the relevant norms governing the employment of lecturers with
academic ranks in the two specialized laws: the Act on Development of the Academic Staff in the Republic of
Bulgaria (ADASRB) and the Higher Education Act, (HEA) as well as the general source — the Labour Code
(LC). The case law relevant to the topic is also analysed, which gives both a theoretical and a practical view on
the issue. Conclusions and summaries on the application of the norms are made on the basis of the performed
analysis.

In order to achieve the set goal and the related exploration tasks, the author uses the traditional methods
of legal research: induction, deduction, comparative law and normative analysis.

The exploration is in accordance with the current labour legislation as of 30 November 2021.

2. Substance of the termination of employment.

Termination of employment is a reverse act of its establishment. It terminates the employment for a future
period and the employment relations between the parties. The termination of the employment of lecturers with
academic ranks may take place only in the presence of the grounds explicitly provided for in Article 58 and
Article 58a of HEA and ADASRB, possibly for cases that have not been settled under LC. In terms of their legal
nature, these are legal facts that the legal norms relate to specific legal consequences in the objective reality.
These facts can be legal actions or legal events, but regardless of their type, they are to occur at a later time after
the establishment of the employment relationship. Where the ground for termination is a legal action, it
presupposes the existence of one or several statements of intent made by the parties in that case.

In some legal cases, the grounds create only the right of the parties to terminate the employment. In other
cases, the law establishes not only a right but also an obligation for the employer to terminate the legal
relationship (e.g. when the employee is deprived by a sentence or following an administrative procedure of the
right to practice a profession or to hold the position to which they are appointed). In cases where the ground is a
legal event, the employment relationship is automatically terminated upon its occurrence of the event without
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need for either party to state its intent (e.g. in the event of death of the worker or employee) (Andreeva&Yolova
2020).

Termination of employment is an issue of interest to the legal doctrine, as this institution not only affects
the existence of individual employment relationships, but it directly affects both the employee, as a carrier of
labour force, and the employer. The variety of issues encompassed by this topic has both theoretical and practical
aspects, and this necessitates clear interpretation and appropriate application of the rules. This is the reason for
the detailed clarification of the topic in the textbooks on labour law (Yanulov 1946) (Yanulov 1948) (Radoilski
1957) (Vassilev 1997) (Mrachkov 2010).

Along with this basic presentation of the matter, the legal theory is rich in many in-depth studies aimed at
a detailed analysis of the individual aspects in the multifaceted issues of the grounds for termination. Prominent
labor law specialists have worked in this field, such as Prof. Vasil Mrachkov (Mrachkov 1962) (Mrachkov 1966)
(Mrachkov 1971) (Mrachkov 1994) (Mrachkov 2000) (Mrachkov 2004) (Mrachkov&Sredkova,&Vassilev 2009)
(Mrachkov 2010), Prof. Kruger Milovanov (Milovanov 1967) (Milovanov 1968) (Milovanov 1976) (Milovanov
1989) (Milovanov 2008), Prof. Atanas Vassilev (Vassilev 1985), Prof. Emil Mingov (Mingov 1993) (Mingov
2003) (Mingov 2004), Nina Gevrenova (Gevrenova 2009), Ivaylo Staykov (Staykov 2003), Andrey Alexandrov
(Alexandrov 2008) (Alexandrov 2011) (Alexandrov 2008) (Alexandrov 2014) (Alexandrov 2018) (Alexandrov
2019) and others.

The termination of the employment of lecturers with academic ranks is a matter of great importance. On
the one hand, as in the classic employment relationship, the termination of which is regulated by the norms of
the Labour Code, the termination discontinues prospectively the legal relationship between the employer — a
university/research organization and the lecturers with academic ranks with all related consequences from an
employment point of view. On the other hand, this termination is important for the higher school, which is
associated with the activities it develops, namely the education provided in various educational degrees
“Professional Bachelor”, “Bachelor”; "Master" and educational and research degree “Doctor of Science”, as well
as the conducted research activity. These are consequences that require the termination to be approached very
responsibly because the process is not planned and natural in all cases. It is the multi-layered consequences of
termination that make the matter not only complex from a theoretical point of view but also posing multiple
questions in practice.

The importance of these issues has been assessed by the legislator and it is therefore regulated in the
provisions of the special regulations HEA and ADASRB. It is these sources that actually reflect the specifics of
the employment relationship with the members of the academic staff, including the faculty with academic ranks,
and taking those specifics into account the grounds for termination of the legal relationship are laid down,
grounds that correspond to cases missing in other employment spheres.

1 Grounds under the special regulations (HEA and ADASRB)

The grounds for termination of employment of lecturers with academic ranks are contained in the
provisions of two sources - HEA and ADASRB. Firstly, both chronologically, in view of its adoption and in
view of its place in the system of sources related to the regulation of higher education, the grounds set out in the

HEA should be analysed. The regulation is contained in Chapter Six. Academic composition of higher schools?,
Article 58 and Article 58a.

Secondly, the legislator has detailed the regulations related to the grounds for termination also in the
special ADASRB - Article 35 and Article 36.

The two normative acts serve as a source regarding the grounds for termination, and what is specific in
this case is that the grounds are supplemented and detailed without being mutually exclusive, and the cases that
are not covered are resolved on the grounds for termination laid down in the LC.

Summarizing the system of provisions in the order and the procedure for introduction of the grounds for
termination, we can draw three acts that may be classified into two groups of sources:

> Special, relevant only to employment relations with members of the academic staff - HEA,
ADASRB and
> General, relevant to all employment relations — Labour Code.

What the two groups have in common is that the legislator has regulated the matter only in acts at the
level of laws. This is appropriate given the importance of the matter, the ending of the employment relationship
and the related consequences, and even more so the relevance of higher education to a specific type of socially
significant activity that takes place under the control of the state.

The grounds in the mentioned sources from the first group are regulated with regard to the entire
academic staff of the higher schools. For the needs of this study and considering the subject of the analysis, the

42



ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 2, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 2, 2021,
ISSN 2367-7791, VARNA, BULGARIA

grounds noted in a complex normative analysis will be considered only in relation to the lecturers with academic
ranks - associate professors and professors.

According to the provision of Article 54 of HEA these positions are held under an employment contract
for an indefinite period of time. The contract is concluded on the grounds of Article 67, paragraph 1, item 1 of
the Labour Code and in view of the interpretative provision of §4e, item 1 of the Additional Provisions of HEA it
is a basic employment contract. It can be summarized that the employment relationships of lecturers with
academic ranks are concluded on the basis of a basic and open-ended employment contract with the respective
higher school. This is important in clarifying the grounds for termination.

The HEA uses the term “dismissal”. In its essence, this fact leads to termination of employment. At the
same time, however, the legislator has not used arbitrarily a term that differs from the term in the LC. In the
provisions of Article 327, Article 328 et seq. of the LC the term is “terminated”. This terminological difference
comes to show the order of termination. In the general context of the grounds for termination applicable to all
employees and regulated in the Labour Code, the term is “termination” to ensure the largest possible scope. It
combines different types of grounds. As far as the employment relationship with lecturers with academic ranks
arises as a result of a complex set of conditions including labour law elements and takes place in compliance
with an administrative procedure under the ADASRB. This requires the dismissal to be performed under the
cases of HEA and ADASRB by the rector who issues an order as an employer. It is the term “dismissal” that
embodies the administrative aspect when the employment relationship between a lecturer with an academic rank
and a higher institution is terminated. The members of the academic staff are dismissed by order of the rector
(Article 58, paragraph 1 of the HEA).

Eight different cases are set out by the provision of Article 58, paragraph 1 of HEA, and they are
heterogeneous in nature.

> The first ground (Article 58, paragraph 1, item 1 of HEA) — “at their request” gives the persons
right to submit a request to the rector.

This is a right of the individuals and reflects the freedom in the right to work and the equality of the
parties under the employment relationship. A comparison can be made on this basis with the general termination
procedure under the Labour Code, that is the unilateral termination by the employee with prior notice - Article
326. In that specific case, given the lack of special arrangements to implement the request, the procedure is to be
supplemented by applying the general provisions of the LC. It should be borne in mind that the lack of detail in
HEA is also due to the academic autonomy granted to higher education institutions. They may lay down
provisions in their regulations to guarantee the smooth running of the educational process and to bind them in
this regard with the terms for termination of the employment relationship at the request of the lecturer with an
academic rank in compliance with the requirements of the Labour Code regarding the mandatory maximum
notice.

> The second ground for termination, laid down in Article 58, paragraph 1, item 2 of HEA is ,,in
case of conviction for a premeditated crime*.

This ground is in a completely different category than the previous one. Unlike the previous one, here the
rector issues the order for dismissal of the lecturer with an academic rank referring to a conviction handed down
by a court whereby the person was found guilty of committing a crime under the Penal Code and sentenced to
imprisonment. In comparative terms, an analogy can be made with the termination of the employment
relationship under the Labour Code on the grounds of Article 330, paragraph 1. The employer may terminate the
employment contract without notice when the employee is detained for the execution of a sentence.

The similarity in both cases consists in the existence of grounds for termination related to an effective
sentence for a committed crime. In the general case under the Labour Code, this ground refers to the group of
grounds on which the employer may terminate the employment relationship without giving notice to the
employee. This text allows for discretion given the use of the term “may”. At the same time, on the basis of
Article 330, paragraph 2 the employer terminates an employment contract without notice where:

1. (repealed, previous item 2 — State Gazette 100/1992) an employee has been divested by sentence of the
court or by an administrative order of the right to practice a profession or to occupy the position to which he has
been appointed. On this basis, the employer has no discretion, given the fact that the penalty imposed on the
employee is directly related to the employee’s work which is the subject of the employment relationship.

Similar to this provision is the obligation of the rector of the higher school arising from HEA to terminate
the employment. In both cases, the employer is not given right to discretion as the legislator has decided to
protect more significant values for the benefit of society. In particular, taking into account the fact of an effective
sentence.

The difference is in the type of the imposed punishment, according to the Labour Code this is divestment
of the right to exercise a profession or to hold the position to which the employee is appointed. While under the
HEA the penalty is imprisonment for an intentional crime.
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By analogy with the opposite it can be concluded that where a lecturer with an academic rank is convicted
of a crime of negligence or imposed a punishment other than those related to imprisonment (life imprisonment
with and without the right to exchange), the employment relationship is not terminated.

> The third ground for termination under Article 58, paragraph 1, item 3 of HEA envisages
“where no conditions can be
provided for them to carry out teaching and no opportunities exist for
transfer or retraining in a similar subject at a decision of the Board of the primary unit and/or affiliate”. This
provision requires the cumulative presence of the following conditions 1. impossibility to carry out the teaching
activity; 2. there are no opportunities for transfer or retraining in a related scientific discipline and 3. there is a
decision of the Board of the specific scientific unit. The absence of any of these preconditions leads to the
impossibility to terminate the employment relationship on this ground.

> The fourth ground for termination — Article 58, paragraph 1, item 4 of HEA exists where there
is proven plagiarism in academic works.

When this ground has been laid down, the legislator has not specified the order in which plagiarism
should be established, nor the act with which the authority has ruled on the existence of plagiarism. In this case it
should be interpreted broadly, and the rector may refer to this ground also in the cases of a crime under the Penal
Code and where a sentence has entered into force, as well as in case of plagiarism established following the
administrative procedure.

> The fourth ground for termination - Article 58, paragraph 1, item 5 of HEA in conjunction
with Article 35, paragraph 1 of ADASRB — in case of withdrawal of the academic degree. Withdrawal of a
scientific degree can take place in the presence of one of the following two hypotheses - when it is established
that the works or a significant part of them, on the basis of which a scientific degree or an academic position
have been obtained, have been written or created by another person or when in his/her capacity of a member of
the
panel or of a faculty/scientific panel he/she has given an opinion resulting from a committed crime, established
with an enforced verdict. The withdrawal of the scientific degree and the dismissal from office are carried out by
the rector of the higher school, respectively by the head of the scientific organization, as proposed by the
faculty/scientific council.

> The next ground for termination of employment of a lecturer with an academic rank is
specified in Article 58, paragraph 1, item 6 of HEA — that is in case of two consecutive negative attestations.

> The next ground for termination of employment is under Article 58, paragraph 1, item 7 of
HEA — in case of violations punishable by disciplinary dismissal.

> Article 58, paragraph 1, item 8 of HEA provides for the termination of an employment

relationship in the event of legal disability.

The lecturers dismissed under paragraph 1, item 3 receive compensation equivalent to their remuneration
until their employment contract expires, but not for a period longer than 12 months after their dismissal.

The case law concerning the grounds for termination against members of the academic staff is not rich. At
the same time, however, it is an important basis for the application of the texts by the universities as employers.
In this regard, the more important court decisions will be presented.

The case law provides analyses of the ratio between the special grounds under the HEA and general
grounds under the LC3. The question is of theoretical and practical interest. Lex specialis derogat generali (from
Latin: the special law cancels (replaces) the general law, and this principle is reduced to the cases of
competition between legal norms of the general (generalis) and the special (specialis) law, in which case the
latter take precedence over the former including in case of interpretation of law. In this case, however, the
special-general law relationship goes beyond this general statement of principle, and should be seen not so much
as “exclusion” but rather as a priority of application.

According to the cited court decision, “The special grounds for dismissal of lecturers in higher education
under the Higher Education Act do not exclude the general grounds for termination of employment under the
Labour Code, when they have come into existence. The employment of researchers under the Labour Code is
terminated by order of the head of the scientific organization after the Scientific Council has taken a decision for
their dismissal. The decision on the dismissal may also be taken by the Academic Council which reviews the
decision of the Faculty Council on the same issue.”

Unfortunately, the case law is not unambiguous with regard to the ratio of grounds for termination. As
can be seen from Decision Ne 1725/7.01.2004 of the Supreme Court of Cassation on civil case Ne 1032/2002, 3™
civil chamber, Rapporteur Judge Tsenka Georgieva, the court upheld that “with regard to the lecturers in higher

3 Decision Mz 190/13.02.2001 of the Supreme Court of Cassation under civil case Ne 1205/2000, 111 civil chamber, rapporteur Tsenka
Georgieva
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education institutions the Labour Code is applicable only to issues not regulated in the Higher Education Act.
The decrease of lecturing work is provided as a ground for dismissal in the special law, therefore the
employment relationship cannot be terminated due to “reduction of the volume of work™ under the Labour
Code".

In summary, we believe that a conclusion can be made about the content and system of grounds for
termination, which is subordinated to the idea of supplementation — the grounds under HEA are applied with
priority and given the regulation of a specific type of public relations, but this does not preclude the application
of grounds for termination under the general normative act — the Labour Code. In this respect and in addition we
consider that there is no direct contradiction with the cited case law. What is stated in Decision Ne
1725/7.01.2004 of the Supreme Court of Cassation concerns only hypotheses in which there is “overlapping of
the essence of the grounds for termination”. As a result, the system of grounds for termination includes the
grounds under the special and the general normative acts, excluding from the range of grounds the general cases,
which are regulated in HEA in a way that reflects the specifics of the members of the academic staff.

In ADASRB, the grounds for dismissal from an academic position are set out in Chapter Four Control, in
the provision of Article 35. This regulation is related exclusively to the goals and spirit of the special law, which
focuses on the development of academic positions in the aspect of their scientific activity and is applicable when
it comes to dismissal from academic positions in the case under Article 35, paragraph 3 of the Act on
Development of the Academic Staff in the Republic of Bulgaria. This dismissal from an academic position and
termination of the employment contract concluded with a person as a lecturer holding an academic rank, in
which case the person can no longer hold an academic position, is within the limits of violations strictly defined
by law - due to breach of the person’s duties as a scientist. In order to comply with the law, it is provided that a
proposal and consent of the competent body for scientific issues — a scientific council - is required only in case
of violations related to the scientific activity*.

Given the systematic place of the regulations, it can be concluded that the aim of the legislator was not a
detailed and comprehensive regulation of the grounds for termination. In this sense, the norm does not claim to
be exhaustive. The grounds for termination are a natural continuation of the different types of the control over
the activity of the lecturing staff and in particular the lecturers holding academic ranks and thus it is the most
severe consequence of improper conduct and/or poor performance of employment obligations. In view of this,
the provision does not contain grounds that are substantially different from those in HEA. Similarly, these
grounds have already been mentioned by the legislator in Article 58.

This legislative approach is not common and presupposes heterogeneous practice in autonomous
universities. At the same time, we cannot say that it is wrong because of the different goals that these norms
pursue.

The grounds for dismissal under Article 35 of the ADASRB are the following:

> when plagiarism or lack of credibility in the scientific data submitted in the scientific papers is
proven in accordance with the law, on the basis of which that person has acquired or participated in a procedure
for obtaining a scientific degree, or has taken up or participated in a competition for an academic position. Case
law contains several acts — court decisions and rulings that concern various aspects of this ground for termination
and were issued on the occasion of appealed termination of employment of persons at different levels of the
academic hierarchy. They can also be applied to lecturers holding academic ranks so they are used in this study.
It is assumed that an effective sentence does not have to be in place in order to assume presence of “plagiarism”.

> An effective sentence does not have to be in place in order to assume presence of “plagiarism”.
Not every incorrect citation /plagiarism/ is a crime®. Thus Article 173 of the Penal Code states that a crime
occurs when another person’s work of science, literature or art or a significant part of such a work is published or
used under one’s own name or under a pseudonym. That is, the person may have not used a significant part of
another person’s work, but only individual sentences or paragraphs, and this is important in determining their
scientific contribution when participating in a procedure for award of an academic degree or when checking the
conditions for withdrawing their academic rank.

> A person who, as a member of a jury or a faculty/scientific council, has given an opinion as a
result of a crime committed by them, established by an effective sentence®.

4 Decision Ne 774/11.05.2018 of Ruse Regional Court under civil case Ne 6718/2016.
> Decision Ne 6616/2.10.2013 of Sofia City under appeal civil case Ne 6653/2013.

nits original wording, the rule was declared unconstitutional by the Constitutional Court of the Republic of Bulgaria — SG, issue 81/2010;
new, issue 101/2010. 2. who has defended a dissertation or has been elected to an academic position in a procedure where a member of a jury
or a faculty/scientific council has given an opinion as a result of a crime established by an effective sentence. Paragrafph 4, second sentence
was declared unconstitutional with the same decision of the Constitutional Court. The Minister of Education, Youth and Science or the
affected party has the right to appeal the revocation before the Arbitration Council within 30 days. It shall issue a final decision within one
month.
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> A person who has received a negative assessment in two successive attestations’.

In the cases under paragraph 1, item 1 of ADASRB, the scientific degree obtained under this law, to
which the violation is related, shall also be withdrawn. The revocation of a scientific degree and the dismissal is
carried out by the Rector of the higher school following the procedure of HEA and the regulations of the higher
school, respectively by the head of the scientific organization pursuant to the procedure set out in the regulations
of the respective organization®. “According to Article 35, paragraph 3 of the ADASRB, the revocation of a
scientific degree and the dismissal is carried out by the rector of the higher school, respectively by the head of
the scientific organization, at the proposal of the faculty/scientific council”, and the grounds for termination of
employment of a lecturer holding an academic rank are provided in Article 35, paragraph 3 of ADASRB and
there is no possibility to introduce new and additional grounds, for example with the regulations of the higher
school®.

Upon dismissal from academic office under Article 35, paragraph 1, items 1 and 2 of ADASRB and
revocation of a scientific degree under Article 35, paragraph 2 of ADASRB, all personal rights arising from the
academic degree and academic position are considered revoked.”

We find that the provisions of the special laws - the Higher Education Act and the Act on Development of
the Academic Staff in the Republic of Bulgaria are to be observed in the cases where the employment
relationship with a lecturer with an academic rank is terminated. Even if the lecturer with an academic rank
works under an employment contract (including for additional work if they hold an academic position under this
contract — “Associate Professor, Higher School”) the termination of employment is to take place only on the
grounds provided in the Higher Education Act /HEA/ and in the Act on Development of the Academic Staff in
the Republic of Bulgaria /ADASRB/. These laws are special in relation to the Labour Code and lay down
specific grounds for dismissal of employees holding academic positions.

According to Article 15, paragraph 2 of ADASRB, an academic position is occupied under an
employment contract, but the grounds for termination of that employment contract are regulated in Article 35 of
the same law, not in the Labour Code®. When the two special laws — ADASRB and HEA — are applied their
relationship should also be taken into account. The author argues that the former has primacy over the latter.
This conclusion arranges the grounds for termination at several levels of regulation — first come the grounds in
ADASRB, then in HEA and lastly the grounds in the Labour Code, as far as Article 59 of HEA states that the
Labour Code applies to outstanding cases.

3. Termination grounds under the Labour Code.

The grounds for termination of an employment contract with a lecturer with an academic rank provided
by the general law are to be considered next. The provision of Article 330 of the Labour Code (amended, SG
No. 100/1992) - Termination of Employment Contract by Employer Without Notice — introduces two separate
hypotheses where the employer terminates the employment contract with an employee. The grammatical
interpretation of the two separate paragraphs of Article 330, paragraphs 1 and 2 of the Labour Code concludes
that the verb “may” is used in the first paragraph, while in the second paragraph uses the verb “shall”. That is,
the discretionary right of the employer to terminate the employment contract with an employee under paragraph
1 of Article 330 is an option but an obligation under paragraph 2. The second paragraph provides exactly 9
hypotheses where an employment contract is terminated without notice — listed exhaustively from item 1 - item
9. Relevant to this study is the provision of Article 330, paragraph 2, item 2 of the LC. This ground, as indicated
in the Commentary to the Labour Code, applies only to employees who hold scientific positions in higher
education institutions (universities, academies, etc.) and research institutes. At the time of issue of the

7 Decision of 11.04.2014 of Sofia Regional Court under civil case Ne 7634/2013; Decision Ne 7172/24.10.2019 of Sofia City Court under
appeal civil case Ne 15313/2018; Decision Ne 8749/14.11.2016 of Blagoevgrad Regional Court under civil case Ne 1320/2016; Order

Ne 446/4.12.2018 of the Supreme Court of Cassation under Ne 1371/2018.

8 In this regard see case law Order Ne 765 /6.11.2017 of the Supreme Court of Cassation under civil case Ne 1925/2017, 11 civil chamber,
Civil College, rapporteur Judge Dragomir Dragnev; Decision of 11.04.2014 of Sofia Regional Court under civil case Ne 7634/2013 Decision
Ne 446 /19.01.2017 of Veliko Tarnovo Administrative Court under administrative case Ne 390/2016; Decision Ne 543 /2.05.2019 of Varna
District Court under appeal civil case Ne 545/2019; Decision Ne 774 /11.05.2018 of Ruse Regional Court under civil case Ne 6718/2016;
Decision Ne 1027 /3.02.2017 of Sofia City Court under appeal civil case Ne 401/2016; Decision Ne 1867 /18.03.2016 of Sofia Administrative
Court under administrative case Ne 322/2016; Decision Ne 6616 /2.10.2013 of Sofia City Court under appeal civil case Ne 6653/2013,;
Decision Ne 7172 /24.10.2019 of Sofia City Court under appeal civil case Ne 15313/2018; Decision of 23.11.2015 ua CPC under civil case Ne
60780/2014; Decision Ne 3733/10.05.2016 of Sofia City Court under appeal civil case Ne 3707/2016 .

9 Decision of 11.04.2014 of Sofia Regional Court under civil case Ne 7634/2013.

10 pecision of 23.11.2015 of Sofia Regional Court under civil case Ne 60780/2014.
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Commentary of the Labour Code, it was emphasized on page 968 that the following scientific titles exist
according to the Higher Education Act: for higher education institutions — “assistant”, “associate professor”” and
“professor”.

According to the Commentary of the Labour Code, these scientific titles coincide with the positions that
these employees hold during their employment, and in order to hold a scientific position, the person must have
acquired the relevant scientific title after a scientific competition conducted under the Act on Scientific Titles
and Scientific Degrees (ASTSD). The scientific degrees in ASTSD and § 19 HEA are two: “Doctor” and
“Doctor of Science”, and they are acquired in accordance with Article 4, ASTSD, with a successfully defended
dissertation. While the acquisition of a scientific title is a prerequisite for the relevant scientific position,
according to the Commentary of the Labour Code, this is not the case with the scientific degree, which is rather a
condition for acquiring scientific knowledge for an academic rank: research and scientific degree “Doctor” for
scientific knowledge, “associate professor” and “Senior Research Fellow II degree” (Article 10, ASTSD) and
scientific degree “Doctor of Science” for the scientific titles of “Professor” and “Senior Research Fellow I
degree” (Articles 13-14, ASTSD). It turns out that this condition is not absolute, because it can be overcome by
presenting the so-called habilitation thesis, which has the characteristics of a Doctor’s or Doctor of Science
dissertation work (Article 12 and Article 15 of the ASTSD). Therefore, employments contract with researchers
such as associate professors and professors, senior research fellows Il and | degree can be concluded under the
current legislation without the relevant scientific degree. According to the Comment of the Labour Code, the
grounds for dismissal in these cases is the withdrawal of the relevant scientific title or degree, that is the
divestment of the respective researcher of the acquired scientific title or degree. The procedure and the grounds
are therefore referred to in Article 30 and Article 31 of ASTSD. With the revocation of the scientific title, the
grounds for holding the respective position also disappear'?.

The provision of Article 330, paragraph 2, item 2 of the Labour Code thus transfers the consequences
ensuing from ASTSD and ADASRB to the sphere of the employment relationship and creates unity between the
two laws, and the termination of the employment contract in these cases is mandatory and the employer is to
dismiss the researcher from the occupied scientific position.

Thus, the main features of the possibility or obligation of the employer under Article 330 of the Labour
Code to terminate an employment relationship with an employee holding a scientific position in a university
without prior notice in any of the 10 cases listed under Article 330 of the Labour Code should be consistent with
the fact that the Act on Scientific Degrees and Scientific Titles was repealed on 25.05.2010. Despite the
repealing of that legal act the principles laid down in the Commentary to the Labour Code serve as basis for this
decision, i.e. there is no other theoretical basis for the court to take into account in order to reach objective legal
conclusions.

The current substantive legal basis, which is to be taken into account when terminating an employment
contract with a lecturer holding an academic degree, is contained in the following main normative acts outside
the Labour Code, namely: Administration Act (promulgated in SG 130/5.11.1998, last amended SG
7/19.01.2018); Higher Education Act (promulgated in SG No. 112/27.12.1995 - last amended and supplemented,
SG No. 98/27.11.2018, effective from 27.11.2018) and the Act on Development of the Academic Staff in the
Republic of Bulgaria (promulgated in SG No. 38/21.05.2010, last amended and supplemented, SG No.
30/3.04.2018, effective from 4.05.2018)

One of the classic reasons for termination of employment is the retirement of individuals. The ground is
regulated in the provision of Article 328, paragraph 1, item 10 of Labour Code®2. It applies to the group of
grounds for termination at the initiative of one of the parties with notice, in this case at the initiative of the
employer.

This provision raises a number of issues in comparative terms. When comparing the regime introduced by
this norm, only and solely in relation to the lecturers with academic ranks — professors, associate professors and
doctors of science — with the general regime for workers and employees, a question arises as to the purpose of
this ground and whether it introduces discrimination. Before its amendment with § 16 of the Act Amending and
Supplementing the Labour Code (promulgated in SG 7/2012) the same provision granted the employer the right
to terminate the employment contract with the employee with a notice when the employee acquired right to a
pension for length of service and age. Following this amendment of the legislation, the circle of persons falling

11 Decision Ne 749 /22.02.2019 of Varna Regional Court under civil case Ne 18698/2018.

12 Article 328. (1) Any employer may terminate a contract of employment by giving a notice in writing to the employee in observance of
the terms of Article 326, paragraph 2 in the following cases: item 10. (amended — SG 2/1996, supplemented, issue 28/1996, amended,
issue 25/2001, issue 101/2010, issue 7/2012, issue 54/2015, in force as of 17.07.2015) when professors, associate professors and doctors
of science when acquiring the right to pension for security length of service and age, when reaching 65 years of age, apart from the cases
of § 11 of the transitional and final provisions of the Higher Education Act.
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within the scope of this provision is narrowed, excluding the general category of workers and employees and the
norm applies only to members of the academic staff, but not even to all of them, but to an exhaustive list —
professors, associate professors and doctors of science. The legislator provides a possibility under § 11 of the
transitional and final provisions of the Higher Education Act to extend employment contracts for up to three
years by proposal of the chair board and the board of the primary unit and/or the affiliate, after a decision of the
academic board*®.

In this regard, a question arises why the legislator introduces a different policy towards those employed
under an employment contract. The European legislation has laid down provisions in Article 6, § 1, paragraph 1
of Directive 2000/78/EC of 27 November 2000 establishing a general framework for equal treatment in
employment and occupation ,,Member States may provide that differences of treatment on grounds of age shall
not constitute discrimination, if, within the context of national law, they are objectively and reasonably justified
by a legitimate aim, including legitimate employment policy, labour market and vocational training objectives,
and if the means of achieving that aim are appropriate and necessary.”

With this norm, the European legislation grants the taking of decision, respectively the responsibility, but
also the freedom to the member states to set their national policy on this basis. The Bulgarian legislator, taking
into account the social policy and employment policy followed in the country, may introduce regulations in its
domestic labour law to promote youth employment. In this case, however, the Bulgarian legislator has taken a
decision that shows a ,lack of a clear legislative concept regarding the termination of employment upon
retirement. This has raised many questions when introducing the amendment (Alexandrov 2013) (Alexandrov
2021).”

Compared to the general category of workers and employees under the current regulations after the
amendments to the Labour Code from 2012, employers have no right to terminate employment with notice when
workers and employees acquire the right to a pension for length of service and age'*. It is noteworthy here that
the employer’s right to discretion, as the employer had under the previous legislative decision, is taken away.
This right is reserved only in respect to lecturers with academic ranks. The Labour Code does not completely
abandon the idea of the employer’s discretion to preserve the employment relationship after the employee has
reached reaching a certain age. As mentioned above, this regime applies to a relatively limited circle of people:
associate professors and professors in higher schools and research organizations, as well as persons who have
obtained the degree of ,, Doctor of Science” under the Act on Development of the Academic Staff in the
Republic of Bulgaria, and in the latter case the scientific position occupied at the higher school or research
institute does not matter (Sredkova 2011). In Article 328, paragraph 1, item 10 of the Labour Code the legislator
uses a blanket legal norm, which refers to §11 of the transitional and final provisions of the Higher Education
Act. Structured in this way the ground for termination under Article 328, paragraph 1, item 10 of the LC is one
of obsurest from practical point of view and is respectively debatable in legal theory. We share the opinion of
Prof. V. Mrachkov ,,this creates contradictions in domestic law — between persons with scientific titles and
doctors of science in higher education and the other employees under the Labour Code, and with persons with
the same academic positions and scientific titles in academic institutes of the Bulgarian Academy of Sciences
and the Agricultural Academy, etc., to which the exception under § 11 of the Transitional and Final Provisions
of HEA does not apply.” (Mrachkov 2012)

It is no coincidence that the issue is debatable in view of the discriminatory nature of the provision. Apart
from legal theory (Alexandrov 2013) (Alexandrov 2021), it is also subject to judicial review, given its referral to
the Court of Justice of the European Union on a reference for a preliminary ruling in Joined Cases C-250/09 and
C-268/09 Georgiev. The Court considers that ,,The University and the Bulgarian Government do not clearly
specify the aim of that national legislation and, in essence, merely state that it pursues the type of aim referred to
in Article 6(1) of Directive 2000/78”. It still accepts ,,the age of 68 years is five years higher than the statutory
age at which men may normally acquire the right to a pension and be made to take retirement in the Member
State concerned. It therefore allows university professors, who are offered the opportunity to work until 68, to
pursue their careers for a relatively long period. Such a measure cannot be regarded as unduly prejudicing the
legitimate claims of workers because the relevant legislation is not based only on a specific age, but also takes
account of the fact and circumstance that the persons concerned are entitled to financial compensation by way of

13 § 11 (1) By proposal of the chair board and the board of the primary unit and/or the affiliate, after a decision of the academic board the
employment contracts with lecturers with academic ranks when they reach 65 years of age under Article 328, paragraph 1, item 10 of the
Labour Code may be extended for a period of up to three years.

(2) The extension of the employment relations with the lecturers with academic ranks under para. 1 shall be settled by a fixed-term
employment contract.

14 See http://www.mlsp.government.bg/bg/fag/faq.asp?qid=43653
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a retirement pension at the end of their working life. In view of this, it can be concluded that the Court considers
the measure to be non-discriminatory.

In this case it can be concluded that the Bulgarian legislator has set the text only for the members of the
academic staff in the Republic of Bulgaria in order to take into account the interest and aspirations of young
people to develop in the sphere of science, respectively to grow in the academic hierarchy. Higher education
institutions have the right to terminate the employment relationship with a person holding the position of
»associate professor” or ,,professor” when the persona reaches the age of 65. At the same time, there is the right
of discretion to keep the employment relationship with the lecturer wtih an academic rank but already under the
conditions of a fixed-term employment contract. In this respect, it may be asked whether the special HEA
introduces restrictive rules regarding the general regime of the LC?

We believe that the special law sets the term precisely in order to achieve the general goal of stimulating
young people to strive for academic growth and at the same time to retain the valuable scientific staff with
academic ranks who have reached the age of 65. In our opinion, however, given the relevance of the norm only
to members of the academic staff, we believe that it should be regulated in a special normative act HEA.

In a retrospective analysis with previous legislative decisions it can be concluded that the age limit (with
a different range) was laid down as early as the first laws in the Kingdom of Bulgaria, which marked the
beginning of the development of legislation. According to Article 332 of the Public Education Act of 1909. “A
teacher who has reached the age of 65 can be dismissed directly by the Ministry of National Education.” The
same age is provided in the norm of Article 14 of the Act on the State Higher School of Financial and
Administrative Sciences — Sofia of 1940, stating “The age limit for full-time teachers is 65 years”.

The lowest age for dismissal of lecturers with academic ranks is provided in Article 32 of the Higher
School of Physical Education Act of 19421,

The age provided for in the Higher Technical School Act of 1941 is higher — Article 43.

During the socialist period of development of higher education Article 21 of HEA provided that
“members of the scientific and lecturing staff shall be dismissed in the following cases: (c) when they reach the
age of 60 and professors - at the age of 65°.

Academicians (full academy members) and corresponding members (not full academy members) of the
Bulgarian Academy of Sciences, who are Bulgarian citizens, regardless of their place of work and full-time
position, as long as it is on the territory of the country and is related to scientific and creative activities or to
training of scientific and creative staff, can work until the age of 70.

Decision Ne 1725/7.01.2004 of the Supreme Court of Cassation on civil case Ne 1032/2002, 3rd civil
chamber, rapporteur Judge Tsenka Georgieva

With regard to the lecturers in higher education institutions, the Labour Code applies only to issues that
are not regulated in the Higher Education Act. The reduction of teaching work is considered as a ground for
dismissal in the special law, so the employment relationship cannot be terminated due to “reduction of the
volume of work” under the Labour Code.

In conclusion, it can be concluded that age, as a ground for dismissal, has always been part of the ground
for terminating the employment of lecturers with an academic rank with a higher education institution. In some
periods it served as an absolute ground without the employer having a right to discretion, and in others it was a
right of the employer with a possibility to keep the employee for teaching and research work for a certain period
after the person has reached the age mentioned in the provision.

4. Conclusion

The following conclusions can be made on the basis of the conducted research concerning the termination
grounds of the employment of lecturers with academic ranks according to the current legislation:

> The termination pursuant to the special laws is in accordance with the goals and the spirit of
the normative regulation of the higher education and the academic staff. In view of this, the grounds are
consistent with the specifics of this activity and reflect both the traditions of Bulgarian education and the
contemporary processes.

> In addition, the general grounds for termination under the Labour Code are applicable, insofar
as the special laws do not provide otherwise.

5 ,,Ordinary professors are dismissed when they turn 60, and associate professors, ordinary and private associate professors - 55 years, both
retaining all rights to do research work at the school*

16 Decision Ne 1457/20.09.2002 of the Supreme Court of Cassation under civil case Ne 717/2002, II1 civil chamber, rapporteur Tanya
Mitova, Chairman of the chamber.
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Analyzing the advertising content through qualitative methods
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Abstract. The main goal of the study is to point out the need to use a multidisciplinary approach in the
analysis of advertising content. The scope of the study includes the use of qualitative methods for data
collection in advertising research, the role and importance of applied semiotic analysis of advertising text.
Recommendations for the use of primary qualitative data are formulated to overcome the subjective point of
view of the researcher. Special attention is paid to the use of reduced focus groups, arguing the relevance of
the European approach in designing and conducting them in relation to the objectives of advertising analysis.
The scope of the proposed study includes two different advertisements of two competing beer brands on the
Bulgarian market. Based on quality data collected through a reduced focus group, the meanings that
respondents attach to the signs used in the tested advertisements are derived, and a semiotic analysis
procedure concludes the differences in perceptions of female audiences of these two brands. The results of the
research can be used as guidelines for conducting preliminary advertising tests conducted with limited
research resources related to the study of the perception of the elements included in the advertising text and
their role in consumer evaluations of advertising. Also, the results obtained can be considered when designing
a research tool to collect quantitative data for preliminary advertising tests.

Keywords: advertising, applied semiotics, analysis of advertising, qualitative methods.

1. Introduction

The use of qualitative methods in advertising research, although often questioned because of their
representativeness, is an established practice that can be traced in two key areas. As can be seen from the
literature review, the main application of these methods is related to either going into the depth of consumer
perception of advertising, or the design of advertising content. (Fjynn, 1991). The use of qualitative methods in
generating ideas for advertising content, as well as in the preliminary advertising tests, is also widespread in
practice, even though since the introduction of the tests, the experimental approach has been used. (Dodd, 1953).
In recent years, however, it has been argued that only one method of collecting data for the study of advertising
content cannot give the information needed for analysis of advertising and therefore seeks to use a combination
of methods - qualitative research, applied semiotic analysis. of ad text and experiment (lvanov, 2021).

The arguments for the need to analyze advertising content can be sought in two directions. On the one
hand, this is their role in research related to the design of advertising content as part of the creative and
production process. In the practice of advertising research, they mainly use quality methods and projective
techniques, such as focus groups, in-depth interviews or techniques, arising from the ZMET procedure (Zaltman,
Wilson and Coulter, 1995), which generate ideas about the brand's personality and related advertising content.
Quality methods are used at a later stage in this process, to understand the meanings that costumers can read
when interacting with advertising (mainly focus groups with representatives of the target audience). This, of
course, can also be done using quantitative or experimental data collection methods, but the decision of which
approach to use depends primarily on the existing resources available to the advertising department.

On the other hand, quality methods are also used in the analysis of already completed and ready for
publication advertising content - in pre-tests or preliminary tests of advertising. Their role has been widely
discussed, with opinions being both in favor and against their implementation. (Fenwick and Rice, 1991)(King,
Pehrson and Reid, 1993). The main criticisms of them are related to the question of whether consumer reactions
can really be predicted due to the impact of advertising. The reproduction in a laboratory environment of the
conditions of perception of advertising, like those in the "real life" of the audience is also questioned. Although
methods have been developed and widely used to overcome the "test effect”, doubts remain. It should also be
noted that in the context of advertising tests, quality methods are seen as a means of obtaining information in the
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design and engineering of a research tool, rather than a stand-alone method of advertising analysis (lIvanov,
2021).

No matter what their goals are, quality methods play an important role in advertising research. Since the
mid-fifties of the last century in sociology began the application of the so-called "Focused interviews", which
aim to establish the reactions of consumers in previously researched situations by the researcher (Merton and
Kendall, 1946). At a later stage, the use of this method in the field of advertising research is argued as an
alternative to focus groups (Merton, 1987) because of the need to take into account the factors of the general
situation in which respondents' reactions occur. It should also be noted that qualitative methods in advertising
research are seen as an alternative to quantitative, and their main task is to understand how respondents think and
feel (Flynn, 1991), and in this direction is most often used mini focus groups, focus groups, and in-depth
interviews.

Of course, the methods discussed so far can provide valuable information about how the target audience
of advertising content reacts (or would react). This is possible because, even when it comes to testing different
alternatives to advertising or individual variants of advertising, it is seen as a general stimulus that provokes
certain reactions. However, the structure of the ad is complex, as it consists of different elements - such as title,
main text, logo, characters, colors, main theme, etc. and these elements affect the audience in different ways.
From this point of view, the statement we advocate is that quality methods can be used to gather the information
that we need to analyze together and separately both the effects of advertising on target audiences and the
importance that respondents attach to the individual elements of the ad text. In this regard, it is necessary to
clarify that the definition of advertising as ad text advocates the semiotic point of view, in which the ad is
considered a super sign, consisting of individual characters that combine their meanings into a common,
superficial meaning generated from the interactions between these individual characters or elements of the ad
(Ivanov, 2021).

To illustrate the role of qualitative methods in the analysis of advertising from the already formulated
point of view, two specific advertisements of two competing brands are used. The main goal of the study is to
analyze the different impacts of the elements of these ads on the target audience. However, to do this, the
selected ads must first be analyzed in terms of their structure and the elements used in the ad text. As already
discussed, each of these elements has its own meaning, through which it is perceived by the respondents.
However, this meaning, within the specific advertising text, is formed in the context of the relationships between
it and other elements of advertising. In this way, in practice, the meanings are generated, which determine the
specific effects of advertising on the audience. In other words, without taking into account user reactions, the
advertising text cannot be analyzed by itself, which excludes the use of the hermeneutic approach.

This task in the study is performed by qualitative methods. After analyzing the structure of the two tested
advertisements, a series of in-depth interviews collected data on how users perceive the individual elements of
the advertisement and what meanings they attribute to them. Based on the collected data and their analysis, not
only the formal differences between the two advertising texts are discussed, such as the type, number, and nature
of the elements, incl. and advertising, etc., but also differences in how consumers read the meanings generated
by these elements.

The results of the study can be used in the design of a research tool for quantitative data collection to
analyze the impact of advertising text on consumers. In addition, as a result of the analysis, the importance and
role of qualitative methods in the analysis of advertising content are justified. When defining the scope of the
concept of quality methods used in the text, the definition is accepted that these are the type of marketing
research of advertising, which uses quality methods for data collection and analysis (Imms and Ereaut, 2013).

2. Literature review

The use of qualitative methods in the analysis of advertising content has been debated by researchers in
recent decades. Initially, researchers focused on analyses of advertising effectiveness (Mitchell, 1967), rather
than studying the elements of advertising and their impact on the audience. However, despite several problems
with their use, the contribution of qualitative methods in advertising research is not in doubt - especially when it
comes to making strategic marketing decisions based on concepts for advertising content design. (Bengston,
1982). Moreover, it is argued that despite the huge variety of quantitative, experimental, and mathematical
methods for researching advertising in the 21st century - without the use of qualitative methods, the reactions of
individual users to the advertising impact are difficult to analyze and understand (Belk, 2017).

Such a statement, of course, is not new, as the perceived importance of qualitative methods for
understanding consumer behavior was launched in the 1950s, arguing the need to introduce a new approach
other than the use of quantitative data collected through questionnaires (Britt, 1950). Over the next two decades,
several guidelines related to the development and implementation of tools for quality advertising research are
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discussed (Mitchell, 1967). During this period, research interest is focused on the contribution of qualitative
methods for understanding the psychological interpretation of the meanings that consumers attach to advertising
messages and their relationship with the formation of opinions about the advertised products. (Myers and
Warner, 1968). In this regard, it is important to point out that the consideration of adjectives used in advertising
text is in fact part of the attempt at this early stage to divide the advertising text into parts and to determine the
contribution of its elements to the advertising impact.

The considered cases are an exception rather than a rule in advertising research and currently, they have
the character of something atypical. Although data on the application of qualitative methods in advertising
research over the next decade are difficult to find they have been used in practice. It is significant that in the mid-
eighties the idea of their importance was argued, especially when it comes to gathering information on strategic
marketing decisions or decisions related to product mix management. (Bengston, 1982). And although in this
period their legitimacy in marketing and advertising research is still questioned (Kover, 1983), scientific circles
are beginning to raise questions about the need to adapt established in sociology and psychology quality methods
to marketing and advertising research (Bartos, 1986). During this period, the interest of researchers is again
focused on legitimizing the quality methods in advertising research and in particular the tools used to collect and
analyze quality information to understand the impact of advertising on consumers (Durgee, 1986).

Particular attention should be paid to the growing popularity of semiotic science during the period under
review and in particular the application of semiotic analysis to other scientific fields (Barthes, 1964b, 1964a;
Bremond, 1964). This process is directly related to the application of qualitative methods in advertising research
because the semiotic approach allows the use of semiotic tools in different areas and essentially creates
prerequisites for analyzing the meanings of the text and its elements. Since in semiotics the term "text" has a
wide scope and includes a set of elements with different meanings that give rise to new meanings (Ogden and
Rishards, 1923), the use of a semiotic approach in the analysis of advertising seems very appropriate. In this
regard, in the early 1990s, the contribution of semiotics to qualitative research was argued, especially about
"reading" the hidden meanings encoded in respondents' responses. (Kauslik and Sen, 1990).

On the other hand, researchers argue that semiotic analysis is not able to provide sufficient information to
understand the meaning of advertising and its impact on consumers, arguing the need to use it in advertising
research in combination with other methods, such for example, experiments and in-depth interviews to obtain
primary quantitative and qualitative data (McQuarrie and Mick, 1992). In this regard, the authors point out that
during the period under study, the most common method in advertising research remains focus groups,
emphasizing the importance of their role in stimulating discussions to find common, shared meanings. This, in
turn, is extremely important, as it creates the preconditions for reading how the audience, and not just the
individual, perceives the elements of advertising text. Particular attention is paid to applied semiotic analysis in
combination with other methods, such as content analysis of advertising texts, combined with laboratory or field
experiments to collect primary data related to the perception of advertising.

Issues related to the use of a multidisciplinary approach (Vasilev and Kehayova-Stoycheva, 2019) in the
analysis of advertising content are also being discussed by other researchers. The necessity of using quantitative
data and their processing with statistical procedures to verify the information obtained through qualitative
methods are commented on (Rust and Cooil, 1994). However, this again raises the question of distrust in the
validity of information obtained through qualitative methods, especially regarding the validity of its
interpretation by the researcher. Methods borrowed from other scientific fields are often used to overcome such
mistrust. Such as the already mentioned application of the semiotic analysis of the elements of the advertising
text and especially of the rhetorical figures, through which one can get in-depth to how the elements of the text
are perceived by the audience (Phillips, 1997).

It should also be noted that this distrust is generally not so much related to the nature and use of
qualitative methods in advertising research as to the interpretation of the data obtained through them (Walvis,
2003). It is also argued that the results obtained by qualitative methods depend to a much greater extent on the
subjective interpretations of the data by researchers, compared to the relatively less freedom of interpretation
observed in quantitative methods (Rossiter, 2008). However, the advantages of qualitative methods in terms of
understanding the nature of in-depth user responses are indisputable, but they are directly related to the
experience and skills of the in-depth interviewer or focus group moderator (Johns, 2009), and their role in
generating ideas and content for brand management in communication channels (Stallworth-Hooper, 2011).

Despite all the doubts about the place, role and validity of the results obtained through qualitative
methods, it can be argued that at least in the last decade they have gone beyond the shadow of quantitative
methods (Nuttall ez al., 2011) and their role, especially in the field of academic advertising research is beginning
to be defined as indisputable and extremely important (Bailey, 2014). The contribution of online qualitative
research to the understanding of digital behavior and reactions of consumers and the study of online advertising
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is also pointed out (Rogers, 2015) and attention is paid to the trend of their parallel use together with quantitative
methods (Chang, 2017).

The task of the literature review made here is to examine the existing practices and at the same time to
argue the need to use qualitative methods in advertising research. Particular attention is paid to overcoming
mistrust in the results obtained through them, which is done through the application of a multidisciplinary
approach. At the same time, the importance and role of semiotic analysis of advertising text are pointed out,
especially in reading the meanings that respondents attach to the advertisements they watch (Barnham, 2019)
and the need to use qualitative methods to obtain data by which these meanings are to be defined.

3. Methodology and main results of the research

Criticisms of the use of semiotic analysis in advertising research are mainly related to the researcher's
interpretation of signs as elements of advertising text. Of course, these criticisms are primarily about the
subjectivity of the analyst. They are related to the idea that in reading the meanings, regardless of the inclusion
of the cultural context of the use of these signs, its subjective point of view dominates (Oswald, 2015). To
overcome this subjectivity, it is recommended to use a multidisciplinary approach in the study of advertising
text, which includes the collection of primary data through qualitative methods to determine the meaning that
users (not the researcher) attach to the signs in advertising text (Ivanov, 2018). In this regard, the design of
advertising research based on a combination of qualitative methods and semiotic analysis may include the
following stages:

1. Selection of ads for analysis;
2. Analysis of the structure of the plot of the advertising text and the signs used in the advertising;
3. Design of research tools (focus group scenario or in-depth interview) for primary data collection;
4. Analysis of the respondents' associations related to the signs used in the advertising text based on
the collected data;
5. Secondary analysis of the structure and elements of advertising text;
6. Conclusions based on the analysis.

Since the semiotic analysis of the advertising text based on the interpretation of primary data collected by
qualitative methods from respondents may have different applications, the goals and structure of the described
six stages may have different natures in different situations. In general, it can be used for two types of purposes -
(1) in choosing between several alternatives for advertising to be broadcast in a communication channel to a
specific audience and (2) in assessing the effectiveness of already distributed advertising content to achieve
advertising, communication and marketing goals and the contribution of advertising content. With these two
main goals, the differences in the content and structure of the stages are observed only in the first and last of
them. In Objective (1), for example, the selection of ads for analysis is carried out between already created
alternatives or variants of ads, and here the analyzed text may be in a different phase of the production process -
script, storyboard, animatic, or ready-made advertising. It should be borne in mind that the different phases of
the ad text can lead to different results when testing different types of advertising impact (lvanov, 2018) and this
specificity must be taken into account when using the proposed procedure. On the other hand, in Objective (2),
the selection of advertisements is based on the attempt to establish the contribution of the specific elements or
signs of the advertising text to the achievement of the respective advertising, marketing, or communication goal.
Similarly, in step 6. for Objective (2) the results of the analysis should be compared with data from the
measurement of the result of the campaign, while in Objective (1) the researcher can use an experimental study
of the next phase in the research process, to determine the effects of the characters on a sample of the ad's
audience (Ivanov, 2021).

In the framework of the proposed procedure, the collected primary data play a key role, through which the
associations of the respondents with the meaning of the signs are extracted. What has already been commented
on in the literature review, the most suitable for collecting such data are qualitative methods and in particular
focus groups, the use of which is accepted as a standard in the field of marketing research for collecting quality
data, despite criticism with the relevance of the information received through them and in particular the inability
of the respondents to express their real opinions in a group discussion (Randle, Mackay and Dudley, 2014).
When using focus groups as a method for collecting quality data, two approaches are observed - European and
Anglo-Saxon, and because of the objectives and limitations of this study, the first is more suitable for use. This
choice is motivated by the specifics of the information that is intended to be extracted from the respondents.

The advantages of this approach are related to considering the focus group discussion as a way to obtain
information that existed a priori among the target audience of advertising (Murgado-Armenteros, Torres-Ruiz,
and Vega-Zamora, 2012), namely - the meanings which are given to the signs used in the ad text. Other
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advantages of this approach are related to the nature of the less structured discussion, the role of the moderator in
extracting the associations, as well as considering the respondents included in the group as typical
representatives of the advertising audience, and finally the researcher's desire to access the information "in-
depth”. Moreover, in the tradition of the European approach, the design and implementation of reduced focus
groups (with 6 to 8 participants) are accepted as a standard, without necessarily raising doubts about the validity
and relevance of the results to the general population, or in other words - without it will be necessary to pay
special attention to the question to what extent the information received from the reduced focus group can be
related to the audience of advertising in general.

For the purposes of this study, a reduced focus group with six participants was designed. In their
selection, the main research goal was taken into account - to analyze the differences in the perception of two
different advertisements of two competing beer brands on the Bulgarian market by the female audience. The
choice of the audience, in turn, is since in general the advertisements for beer on the Bulgarian market are aimed
primarily at male audiences (Jeleva, 2003)(Terzieva, 2004) and in this sense, the stereotypes imposed on the
perception of beer as a product category by men will not affect the process of extracting associations from the
signs used in advertising. The following restrictions and procedures have been followed in preparing the focus
group scenario:

1. Each of the tested advertisements is divided into separate frames, according to the procedure
proposed by Young for conducting advertising tests (Young, 2008) and adapting it to the objectives
of this study.;

2. The frames in which the tested advertisements are divided are shaped like show cards and are
shown to the respondents in an order determined by a random number generator. The approach of
the sequence of frames not to correspond to their sequence in the advertising text and to be
commented in any order is motivated by the desire to reduce the role of the plot of the ads in
extracting the meanings of individual signs, as the plot is perceived as a separate super sign in
advertising text;

3. In the analysis of the associations through the use of show cards, projective techniques and step-by-
step interviews are used, but in compliance with the open format of the discussion, typical for the
chosen European approach in organizing and conducting focus groups.;

4. The extraction of the meanings from the signs of the advertising text displayed in each show card is
done in two stages - (1) by directing the respondents' attention to the individual sign and (2) by
connecting it with the other signs in the show card to determine the influence of the context of the
communication situation in which the sign appears and generates new meanings (lvanov, 2021);

5. Based on the extracted associative meanings from the signs included in the advertising texts the
semantic fields are determined, based on which conclusions are formulated about the differences in
the perception of the advertisements by the respondents.

Before the show cards are prepared, the two commercials are divided into separate scenes according to
the change of the place of the action. Each of the scenes is designed as a separate show card but is shown to the
respondents with the participation of sounds to the relevant topic (background music, natural sounds, and
dialogue), as these two groups of elements are perceived as separate signs and respectively have direct
participation in generating meanings and cannot be excluded from the analysis. The adaptation of Young's
procedure is required by the specifics of the research task related to the extraction of the meanings of the signs
used in the advertising text, and not by determining the impact of advertising on respondents to achieve
advertising or marketing goals. Based on the meanings derived from the respondents, the tested advertisements
are subjected to the procedure of applied semiotic analysis, the results of which can be seen in Table 1. and
Table 2. The tables show the relationships between five main elements of advertising text - time, place. the
action, the signs included in the scene, their meaning, and the semantic fields, which are obtained because of the
meanings extracted through qualitative data from the respondents. The tables also indicate the main elements of
the plot of the advertising text - Exposition, Climax, and Resolution. The ads selected for testing are broadcast
for the same period in the advertising channels used by both brands.
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Table 1.
Structure and signs in Al
Time | Place | Sign | Meaning | Sematic field
Exposition
Forest path Walk
0.00 Forest Man and_ woman Childho_od Memories
Guitar Creativity
,,The familiar walk “ Picnic
Wall Home
Dog Security
0.03 Hut Firewood GI.OW Coming home
Lantern Coziness
Closed shutters Protection
,,The familiar host Home
A man and two women Friendship
Hiking clothes Adventure A journey along a
0.05 Forest Backpacks Hike familiar path
Dog Security
Open shutters Waiting
Woman Glow -
0.07 Hut ,, Familiar view “ Coziness Tranquillity
Forest Protection
Man Friend
0.08 Hut Stump Protection .
Coziness
AX Force
Man and woman Childhood
Table Being together
0.09 Room Liprary __ Free time Waiting
,, Familiar wait Calmness
Fork in a frame Food Memories
., In case of acute thirst ¢ Necessity
Jeep Overcoming difficulties
Man Friend
0.12 Forest Friend Friendship Time for friends
,, Familiar company “ Time with friends
Handshake Greetings
0.15 Forest The sound of a car horn Warning New beginning
0.16 Forest Crate of beer Party with friends
Fork in a frame Food Memories
,, In case of strong thirst “ Necessity
0.18 Room N -
A man's hand Resolution Beer drinking
A bottle of beer Thirst
Climax
0.20 Room Opening a beer cap with a fork Solve_ a prot_)lem Help from friends
Hands Friendship
Glasses full of beer Party with friends
Cheers with glasses Celebration
Friends To share Companionship
Dog Security
Meadow in Fi'r € Wa”‘?
0.24 front of Hut Guitar Memories
V.0., If everythmg“seems already Slice of life
seen ...
Friends drink beer Party with friends Companionship
V.0. ,,... add the exciting aroma Temptation
and soothing taste ...
Resolution
Glasses full of beer Thirst
Fellow traveler
Bottle Journey
Logo KAMENITZA KAMENITZA
0.25 Room » Add KAMENITZA“dark beer for Winter Atypical
variety
,, Men know why “ KAMENITZA KAMENITZA
V.0.,,... on KAMENITZA dark. . .
For a little variety “ Winter Atypical

Source: Own development
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The first advertisement is for KAMENITZA beer (Al) and the second is for ZAGORKA beer (A2). The
structure of Al is shown in Table 1. The plot of the ad (A1) takes place in a forest hut, where a group of friends
gathers to celebrate. The main and secondary characters are introduced through a sequence of shots. Within the
plot, there are also such signs that have functions different from those of others to build the plot. These are the
verbal messages, the brand logo, the fork, and the product (bottle, glass, label). A special place is played by the
last two signs, which, according to the morphological analysis of the plot (Propp, 1995) enter the role of "magic
objects"” and from this point of view are directly related to the culmination and unfolding of the plot and provoke
them (Fig. 1). The development of the plot of the tested advertisement is done by accumulating a sequence of
signs, and the rhythm of the action is built by repeating the idea of "something familiar”. The verbal signs used
in the advertising text obviously contribute to this by verifying this principle on a symbolic level. In fact, it
communicates as a dramatic technique the main advertising idea encoded under the elements of the advertising
text - characters, environment, objects, visual signs, and main and supporting advertising messages - that in the
cozy world of the familiar new taste (beer) can add variety and from there to motivate a desire for an initial
purchase, by striving to get something new out of the routine.

&= = &=
& & & 6 G & G a8

KAMENITZA dark beer ]

for variety

Familiar company

- R soothing taste

-_( Familiar host j Familiarviewj

Figure 1. Development of the plot in Al
Source: Own development

The meanings based on which such an analysis of the tested advertisement can be made were derived
from the respondents by using show cards in a reduced focus group. In the discussion after extracting the
associations for each of the used signs and by adapting the technique of triads to the tasks of analysis (Zaltman,
Wilson and Coulter, 1995)(Zelev, 2008) the semantic fields that create the specific meanings of these signs in the
communication situation are defined. Due to the limited space, the data collected here are presented only in
summary form, if the study does not require a detailed presentation of the discussion, but it is enough to indicate
the key values in the applied semiotic analysis in synthesized form. As can be seen from fig. 1 immediately after
the culmination one reaches the point of refraction in the action, which leads to the denouement - and here, again
following the set rhythm of the repetitions of verbal signs (variations of the already known), the "magic object"
appears for the second time. It is through him that the decision for the desired transformation from already
known to something new and exciting is communicated with the audience, which transformation is bound to a
specific product offer.

The data for (A2) were collected in a similar way. The analysis was performed based on qualitative data
collected by respondents from the same focus group and is summarized in Table 2. Since both tested
advertisements are intended to be broadcast on a television channel, their duration is determined by the specifics
of the advertising format and is, therefore, the same. From Table 2. it can be seen that despite the same duration,
the number of signs used in the advertisement, as well as the number of scenes in which the action takes place, is
smaller in A2. This, in turn, has a direct impact on the rhythm and hence on the structure of the action. In support
of this, the established differences in the perception of the music (considered as a separate sign in the framework
of applied semiotic analysis) used in the two advertisements can be accepted.
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Table 2.
Structure and signs used in A2
Time | Place Sign | Meaning | Sematic field
Exposition
Chapel Prayer
Honeymooners Change
Tree Security .
. Bench and table Reflection Transformation
0.00 Hill -
Friends Joy
Wedding bouquet Liberation
V.0.:,, What a beautiful . .
- Ritual Decision
wedding it was ...
Retro car Past
Wedding bouquet Liberation
Honeymooners Change Overcoming
0.06 Meadow Godfather Support
Mountain Difficulty
V.0O.:,, And you klesnated to Hesitation Insecurity
the last
Climax
Bridegroom New beginning
V.0.:,, It's good that your true
0.08 Car compartment friend encc?urages yo)(I to the Help Support
end “
0.10 Movie Actor. "Did you see that its not Retro movie Past
scary
Honeymooners Change
Kiss Happiness
0.12 Car compartment V.0, Well, yeah, its even i - Future
« Confirmation
great
Resolution
Tree Security
Glowing garlands Warmth
Dancing people Party
Piano House music
0.15 Meadow Double bass House music Feast
V.0.:,, After all, that's what Party
friends are for “
Bottle of beer Joy
V.0.: ,,To be always with you “ Support
Bottle of beer Thirst
0.22 Table V.0O.:,, Some thlggs do not Standard Quality
change
0.24 Movie Actor: "Are we V\;E.l.ltmg for Waiting Waiting
someone?
Bottle of beer Thirst
Hand Satisfaction
Ken Journey Real taste
0.26 Table V.0.:,, And, yes, ZAGORCA
"Retro" now in can
,0.85 « Good offer , .
. - It's worth it
,, recommended price Discount

Source: Own development

The data collected show that differences in the tempo and modality of the music used to evoke different
associations and refer respondents to different semantic fields - a relationship that has been found in previous
research of radio advertising (Brooker and Wheatley, 1994) and the impact of background music in radio
commercials (Oakes and North, 2013). Here is another key difference related to the background music in the two
ads, found during the focus group. If in Al the background music is mostly associated with the general mood of
the development of the action and the suggested idea of the routine by repeating the familiar, in A2 the
background music is "read" by the respondents as a reference related to the scenes from the movie. In this
regard, unlike A1, music in A2 is given additional meaning, directly related to the semantic field of the past as
something that gives rise to positive connotations. This means that in Al and A2 the background music has its
own meanings (and respectively has the character of a sign), which are directly related to the communication of
the main advertising message and in this sense are charged with and fulfil specific advertising goals.
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Apart from the music, the plot of both commercials plays such a role. As can be seen from fig. 2 in A2 in
the dramaturgy of ad a similar function is observed to that observed in Al (Fig. 1), and of course, the already
mentioned differences related to the number of signs, scenes, and the resulting specifics of the rhythm and role
of the movie frames and background music must be taken into account. On the other hand, it can be noted that in
dramatic plan the role of the characters in the development of the plot, performing the function of "magic
objects" in Al, in A2 is performed by the quoted signs. Moreover - as with Al and A2, these signs are directly
related to the specifics of the offer - in this case by activating nostalgia for the idealized past as the main motive
for accepting the advertised offer in the ad text.

Bottle

Movie

Figure 2. Development of the plot in A2
Source: Own development

Movie Retro car j

Godfather

Retro car

Wedding
bouquet

Although the two commercials seem completely different at first glance - in terms of advertising
characters, the number of scenes, the role of characters, creative strategy, dramatic rhythm, style of background
music used and the presence/absence of characters from other plots - based on the collected qualitative data and
the applied semiotic analysis can be found and not a few common features. Since the model of emotions is used
in both advertisements, the semantic fields formed by the meanings of the signs included in Al and A2 lead to a
series of emotional states (Table 1 and Table 2), which in turn are directly related. with the development of the
plots (Fig. 1 and Fig. 2) and ultimately lead naturally to the product offer communicated after the denouement -
in the first case "the different taste of " KAMENITZA DARK ", and in the second - the familiar taste of "
ZAGORKA RETRO " already in the can".

The role of the signs included in the advertising texts of the two tested spots is precisely in the creation of
the semantic fields related to the development of the plot to the presentation of product offers. At the same time,
in both advertisements, the techniques used in the construction of the plot and respectively in the selection of
signs in the advertising text derive from the product specifics. In Al the sequence of generating semantic fields
follows the logic of the accumulation of familiar elements associated by respondents with routine until the
emergence of the "magic object”, which has the power to change the current state of what is known and boring
and make it available new, atypical taste, as for respondents the focus group is that of dark beer. Similarly, in
A2, the semantic fields generated by the used signs follow the logic of accumulating associations leading directly
to the idealized past, to unite at the end of the video with the idealized idea of the true taste of beer from the past,
locked in the brand name that remains unchanged in the new packaging.

The reading of the hidden logic in the dramatic decisions and the related signs could be considered as a
conclusion obtained as a result of the subjective reception of the researcher, especially if it is not confirmed by
data obtained by qualitative methods for the associations of respondents, defining the meanings of ad text
elements. It is in this direction that the value that qualitative data collection methods add to applied semiotic
analysis of advertising text can be sought, reducing the researcher's freedom to subjectively interpret the
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meanings of signs. In this way, its seemingly hermeneutic character is overcome, which, according to the
conclusions of the literature review made here, is pointed out by researchers as its significant weakness.

4. Conclusion

As a result of the study, the following more important conclusions can be drawn. Based on the literature
review, it is established that in the scientific literature, as well as in the practice of advertising research, distrust
in the use of qualitative methods of data collection seems to have been overcome in recent years. Moreover, their
application meets strong arguments, especially in cases where advertising and marketing concepts and ideas for
generating content are tested. At the same time, they play an extremely important role in understanding
consumer behavior and exploring those factors "below the surface™ of consumer reactions that influence their
decisions. Finally, their advantages for understanding the meanings that the audience attaches to the elements of
the ad text should be pointed out.

Although in the field of marketing in general qualitative research finds a place mainly in the initial phase
of the research process in the formulation of problem areas, the subject of research related to the collection of
quantitative data, there are more and more opinions that they should go beyond the formulation program and be
considered as an alternative to quantitative methods. On the other hand, their role in providing the necessary data
within the multidisciplinary approach in advertising analysis is also of great importance. This role is especially
relevant for research related to the structure of advertising text and the analysis of the relationship between its
elements and the impact that these elements may have on the target audience of advertising.

In this direction, the focus of future research related to the role and place of qualitative methods of
advertising analysis can be determined. In addition to providing data for the applied semiotic analysis of
advertising text, this group of methods also contributes to the extraction of associations through which the
encoding and decoding of advertising messages within the communication process between the brand and its
audiences. This, in turn, creates prerequisites through the use of a multidisciplinary approach to study and
respectively establish not only the overall impact of advertising on the audience but also the contribution of
individual elements of the advertising text. The use of such an approach can be considered as an alternative to
the established theory and practice metrics for determining the effectiveness of advertising. This, in turn, creates
the preconditions for a deeper understanding of the nature of advertising text and the mechanisms by which it
affects the audience.
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Abstract. The document aims at the one hand to argue the relationship between the level of knowledge about
sustainability and the tendency of consumers to adopt sustainable behavior and on the other hand to identify
the activities of the Municipality of Varna to achieve sustainable consumption as based on a study of the level
of consumers’ knowledge in the city of Varna, to give recommendations for improving the policy of the
municipality in this direction. The research methodology includes analysis of the content of theoretical
sources to argue the relationship: knowledge of sustainability - sustainable consumption; conducting a pilot
study to establish the level of knowledge of consumers in the city of Varna about the ideas of sustainable
consumption; analysis of the documentation of the Municipality of Varna related to initiatives for increasing
the knowledge for sustainability. As a result of the conducted research, the following conclusions can be
formulated: 1. In most of the statements, the respondents demonstrate a high level of knowledge about
sustainability, as only four of the statements have a higher percentage of disagreement or lack of
knowledge/judgment on problem 2. The analysis of the documentation of the Municipality of Varna, related
to the implementation of activities to increase knowledge in the identified four problem areas, does not reveal
any ideas and activities in this direction. The recommendations given in the present study can serve as a
starting point in planning activities of the Municipality of Varna related to raising the level of knowledge of
citizens about sustainable consumption. The study is part of the project "Sustainable Urban Consumption-
Regional Diversity Project”, funded by the Bulgarian National Science Fund (BNSF), under Contract Ne KII-
06-H35/7.

Key words: sustainable consumption; sustainable consumption knowledge; Varna Municipality;
sustainability

1. Introduction

Sustainable consumption differs from traditional consumption, known in marketing theory, in that it is
based on conscious and considered purchasing decisions, taking into account the risk of adverse effects on both
the environment and the social and economic well-being of people and systems and meeting the needs and
aspirations of everyone for a better quality of life, now and for future generations. In recent years, many
developments have focused on the study of factors and motivators that may be a prerequisite for the transition
from traditional to sustainable consumption. According to M. Kehayova-Stoycheva, “the identification of
sustainable behavior should not focus attention only on the active components in people's behavior. In its
entirety, it should also include beliefs about the prevalence of the manifestation of the problems, the level of
knowledge on the problems of sustainability, attitudes, and beliefs related to it, value systems, motivation,
emotional states(Kehayova-Stoycheva, 2018). For this reason, one of the main factors for research should be the
knowledge related to the ideas and principles of sustainability. Many authors ask the question: is there a
relationship between knowledge and the behavior of individuals and what can this relationship be? Efforts are
focused on finding and arguing for such a relationship because to achieve mass sustainable consumption, it is
necessary to replace the deep-ingrained habits of traditional consumption with new, sustainable habits that
support the pursuit of sustainable development.

In the present study, an attempt is made to establish and argue the relationship between knowledge about
sustainability and the tendency of individuals to perceive sustainable consumption behavior, which in the
opinion of experts in the field should replace existing patterns of behavior to achieve the desired change to a
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better and safer way of life for both humans and the planet. An attempt has been made to identify the activities of
the Municipality of Varna to achieve sustainable consumption based on a study of the level of knowledge of
consumers in the city of Varna, to give recommendations for improving the policy of the municipality in this
direction.

The research methodology is based on an analysis of the content of theoretical sources to derive and argue
the importance and significance of the level of knowledge about sustainability and the tendency for consumers to
adopt sustainable behavior. A pilot study of the level of consumer knowledge in the city of Varna related to the
ideas and principles of sustainable consumption was conducted. A content analysis of the activities and measures
taken by the Municipality of Varna to support the achievement of sustainable consumption has been made.

2. Literature review

In recent years, sustainable consumption has been the subject of research in many scientific
developments. Based on a literature review conducted in a previous study of various theoretical views on the
definition of the concept, the authors of this study propose a generalized definition, which is perceived as a
working definition. Sustainable consumption is a complex concept that is “Consumption-based on conscious and
considered decisions to purchase, use, extension the life and disposal of products and services, allowing
continuous economic and social progress while minimizing the use of natural resources and toxic materials,
emissions of waste and pollutants throughout the life cycle of the service or product, meeting the needs and
aspirations of everyone for a better quality of life, now and for future generations.” (Serbezova and Nedev,
2020). From the point of view of marketing theory and practice, consumers can be all individuals and legal
entities that use products or services against payment to meet needs - individuals and households, business
organizations, government institutions, NGOs, etc. It is important to note that achieving sustainable consumption
requires joint efforts on the part of all consumers. Cities are the main centers in which many and different types
of consumers are concentrated. They are places of intensive consumption by all the above groups and therefore
the initiatives taken at the municipal level to achieve sustainable consumption can be very effective (Reisch et
al., 2016). One of these initiatives is to take action to raise awareness and knowledge about sustainable
consumption.

The concept of "knowledge" in various dictionaries and literature is considered in many different aspects.
Some of the given meanings are more general: "everything that has been perceived or understood by the mind",

"a set of truths accumulated over time", "truly grounded belief, a certain understanding”, "things that happen to
man and affect his thoughts and beliefs ","an event or activity that affects the individual in some way ". It can be
summarized that knowledge in a broad sense is very vague and difficult to be placed in any framework. Some
meanings can be found that try to concretize the concept as much as possible, and there are both similarities and
differences in the different interpretations. Similarities refer to the definition of knowledge as "facts,
information, understanding, and skills acquired through experience or education, theoretical or practical
understanding of a subject, problem, situation, area."!” In addition to the stated meaning, some different
suggestions for knowledge can be found in sources, such as:
v' Realizing facts or circumstances, i.e. knowledge exists in the mind of the consumer (the individual
or group of people);
v" Awareness to a degree of familiarity both in general for a given topic, problem, situation, and a
specific product;
v Feelings or experiences are known to the individual or group of people;
v Events or understanding shared by all members of a particular group in society that affect their way
of thinking and behaving?'®

It is noteworthy that knowledge can apply both to the individual and certain groups of people and society
as a whole.

In theory, different views of what knowledge is can be found, as the authors try to explain even more
strictly and precisely its essence. According to one definition, knowledge is: “A smooth combination of specific
experience, values, contextual information and expertise that provides a framework for evaluation and

Yhttp://talkoven.onlinerechnik.com/duma/;https://dictionary.cambridge.org/dictionary/english/knowledge;
https://www.dictionary.com/browse/knowledge;
https://www.collinsdictionary.com/dictionary/english/knowledge;https://www.lexico.com/definition/knowled
ge; https://www.oxfordlearnersdictionaries.com/definition/english/knowledge; (Last visited on September 10,
2021)

18 The same source again
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incorporation of new experience and information. It arises and is applied in the minds of those who know. In
organizations, it is often embedded not only in documents or regulations but also in organizational procedures,
processes, practices and norms” (Bolisani and Bratianu, 2018). This means that knowledge is the prism in the
human mind through which each individual evaluates what is happening in the external environment and
assesses the need for new information and experience. Knowledge is also an important and necessary basis for
the proper functioning of any organization and system. From the point of view of consumption, “the individual
can only act rationally and use reason to make decisions based on the framework of his understanding and
knowledge. If a person does not know the consequences of his consumption, he will not be able to include the
risks in considering this decision to make. Therefore, knowledge is an important factor in consumer choice
(Fogelstrom, 2014). The same thesis is supported by other authors, according to whom “knowledge is a key
factor that influences all phases of the decision-making process by consumers. Theoretically, it consists of two
dimensions stored in the memory of the individual:

1. General knowledge formed by accumulated experience in consumption.

2. Specific knowledge related to a specific product (price, class, characteristics, mode of consumption,

functionality, etc.) (Kang, Liu and Kim, 2013).

S. A. Haron et al., present a model of Kaplan according to which “the state of knowledge on a given issue
significantly influences decision-making. People do not like and thus tend to avoid situations in which they do
not have enough knowledge to guide their behavior and where the possibility of confusion is high (Sharifah A,
Laily and Nurizan, 2005).

When it comes to the relationship between knowledge and consumption, some authors emphasize that
knowledge related to actions has a stronger influence on behavior than actual knowledge of a problem or
situation (Chekima et al., 2016). This means that “access to information and knowledge is important as a
resource on the issue of action” (Fogelstrom, 2014). Thus, new knowledge and experience can change the
interpretation of individuals about the world by adding to the framework of understanding new ideas and ways of
action that will completely change the behavior of individuals as consumers. This circumstance is very important
when it comes to the possibility of the traditional behavior of individuals becoming sustainable. According to
this definition, sustainable consumption is based on conscious and considered decisions for the purchase, use,
extension of life and disposal of products and services, fully consistent with the ideas and principles of
sustainable development. This means that if we want a behavior change to take place, we must pay serious
attention to the level of knowledge of people about sustainability and their willingness to take active action in
this direction.

Numerous studies can be found in the economic literature aimed at finding relationships and
dependencies between the knowledge of sustainability and the behavior of different consumer groups. It is
noteworthy that most of the developments cover only the environmental dimension and only a small part
consider sustainability and sustainable consumption in general. For the authors of this study, both groups of
developments are of interest because initially, sustainability began to be talked about exactly from the point of
view of its ecological aspect. In this regard, it can be assumed that the results and conclusions of the relationship
between information and knowledge related to environmental issues and sustainable consumption could be
relevant for the other two aspects, namely social and economic.

According to the authors, whose research addresses mainly the topic of the environmental dimension of
sustainability, “knowledge can be classified into three categories. The first category is knowledge related to the
current situation (understanding of the relevant environmental issues). Knowledge of such environmental issues
affects the attitude towards the environment. The second category is knowledge related to the actions or steps
needed to achieve sustainable consumption. The third category is knowledge of effectiveness, understanding of
how the right behavior works in solving relevant issues (Kim, Yun and Lee, 2014). Kim Y. et al. assert that
knowledge of the environment has a positive effect on attitudes towards it. It can be reasonably asserted that
knowledge will increase the belief that one has control over a situation, thus increasing perceived behavioral
control (Kim, Yun and Lee, 2014). Thus, individuals will be able to assess and be aware of the risks and
consequences that their behavior has on the environment. This will allow, if desired, to control their behavior
following environmental principles and requirements. In the same direction are the conclusions of Chekima B. et
al., according to which knowledge has a positive impact on a person's habits to buy and use environmentally
friendly products. The more consumers are informed about the environment, the more they know about the
impact of their actions on the environment, and the more they are expected to buy green products (Chekima et
al., 2016). Such conclusions are supported by the summaries of Okur and Saricam and Chekima B. et al,
according to which consumer knowledge of environmental issues has a significant impact on purchasing
intentions and is one of the main motivators/factors related to the intention and behavior when buying (Okur and
Saricam, 2019) (Chekima et al., 2016). There is even the term “environment knowledge”. This knowledge is
related to “the ability of a person to understand and assess the impact of society on the ecosystem” (Sharifah A,
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Laily and Nurizan, 2005). In her study, Elena Kostadinova uses another term - “environmental awareness”,
which is a "function of knowledge of environmental problems, knowledge of environmental solutions and
knowledge of the environmental benefits of specific environmental products” (Kostadinova, 2016). It has been
stated above that knowledge exists in the mind of the consumer, which means that environmental awareness is
active and working knowledge embedded in the minds of consumers and distributed in each of the three
categories discussed by Kim Y. et al. According to a study, the low level of environmental knowledge does not
encourage consumers to be more actively involved in environmental activities. This fact could hinder or slow
down any efforts (including municipal, governmental) to promote sustainable consumption behavior. Knowledge
is positively correlated with the surrounding attitudes, behavior, and participation. Thus, if knowledge of the
environment is improved, there is a high chance that sustainable consumption behavior will be stimulated.
Therefore, knowledge is an important element in promoting the right environmental attitudes and values, to
increase environmentally responsible consumption (Sharifah A, Laily and Nurizan, 2005). After all that has been
stated so far, we can adopt as conclusion Elena Kostadinova's statement that “knowledge is considered an
important predictor of the behavior of environmental consumers, as it is assumed that individuals who are more
aware and familiar with environmental issues, will be more motivated to practice environmental behavior as
consumers (Kostadinova, 2016).

It is interesting to see whether the same conclusions can be drawn about sustainability and sustainable
consumption in general. According to Norberd Bol, "knowledge is essential for consumers to understand
sustainability issues and how to increase sustainable consumption behavior"®. Knowledge and education could
motivate even the most skeptical consumers to commit to sustainable consumption. The biggest barrier for
skeptics to engage seems to be that they do not trust others to engage in more sustainable consumption and that
there will be no difference if they do it themselves (Fogelstrom, 2014). This is another statement in support of
the importance of knowledge and information to achieve sustainable consumption. Sufficient enforcement of
consumers' rights to be informed is a prerequisite for them to act responsibly by the knowledge of sustainability
(Th@gersen and Schrader, 2012). The latter opinion confirms the previous ones and at the same time reiterates
the relationship information - knowledge - action, which has already been discussed above in the presentation. In
support of this, Katherine White et al .'s position can be added that providing information as initial knowledge of
why a desired behavior or product is sustainable can be effective for consumers by directing them to necessary
actions and expected consequences. It is unlikely that a person will engage in more conscious forms of
sustainable behavior change if he is not informed about the problem, the potential positive actions, and the
possible consequences of them (White, Habib and Hardisty, 2019). A study conducted among students led to the
formulation of the same conclusions. The results show that students who are actively involved in activities aimed
at promoting sustainable consumption in their organization have more sustainable consumer behavior than
others. This may mean that sustainable development in general and sustainable consumption, in particular,
involve and require fundamental social transformations and can only be the result of shared learning and
cooperation as a process of social learning. In this respect, education is what contributes to promoting
sustainable consumer action and transformative social learning for sustainability (Barth et al., 2012).

In parallel with the assessment and the importance of knowledge as a motivator and an important
prerequisite for sustainable consumption behavior, the impact of the lack of information and knowledge about
sustainability has been studied in various studies. Here, as in the previous analysis, there is a similarity in the
presented results and summaries. Brahim Chekima et al. consider that lack of knowledge or information is an
important barrier to individuals' behavior concerning the environment (Chekima et al., 2016). The same
conclusion was reached by a team of researchers conducting a study aimed at informing consumers about
sustainable consumption in Sri Lanka. According to them, the lack of information on "green"/"sustainable"
products is the main factor preventing consumers from buying such products. In addition, they conclude that the
majority of consumers are still not sufficiently aware of the environmental impact of products when they buy
them (NCPCSL, 2018). A similar finding is present in the book by Louis Lebel, Sylvia Lorek, and Rajesh
Daniel. According to the authors, the reason for the low level of sustainable consumption is the insufficient
knowledge of consumers to make sustainable consumption choices. The inability to make the right choice is
rooted in both limited purchasing power and lack of awareness, education, and knowledge. The main reasons for
the low levels of consumer awareness are insufficient mass education, inadequate public awareness programs,
and others (Lebel, Lorek and Daniel, 2010). These findings are supported by the results of a study showing that
people may choose not to adopt sustainable consumption practices, such as participating in recycling activities
because they feel they do not know enough about recycling. The study of recyclers and non-recyclers concludes
that the attitudes or motives of the two groups are not so different, but there is a significant difference in their

1% https://norbertbol.com/2019/02/10/how-sustainable-consumption-relates-to-knowledge-seriousness-and-
culture/comment-page-1/ (Last visited on September 15, 2021)
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operational knowledge. Thus, confusion about the recycling process is related to non-recyclable behavior. This
means that information and knowledge about recycling are essential predictors of recycling behavior (Sharifah
A, Laily and Nurizan, 2005). Some authors draw attention to the fact that people's lack of understanding and
knowledge may be dictated by both a lack of information and an overload of information, leading to confusion
and therefore low adoption of sustainable behavior (White, Habib and Hardisty, 2019). Therefore, before any
behavior can be changed, it is necessary to assess the current state of consumer environmental awareness and
knowledge (Sharifah A, Laily and Nurizan, 2005). Elzbieta Gorynska-Goldmann and Michat Gazdecki reach the
same conclusion but concerning sustainability and sustainable consumption in general. Identifying the level of
awareness of sustainable consumption among consumers should be the first step in a campaign to promote such
consumption patterns. Undoubtedly, a higher level of consumer awareness will certainly be positively linked to
the scope of sustainable behavior (Gorynska-Goldmann and Gazdecki, 2018). Both Louis Lebel et al. and
Elzbieta Gorynska-Goldmann and Michat Gazdecki conclude that consumers have limited knowledge of the
concept of sustainable consumption, and according to the latter the level of awareness is not due to the real
interest of consumers but to the perception of information that reaches them from different sources

From all that has been said so far, the following conclusion that some of the authors make could be
accepted: “sustainable consumption is not something that can be imposed on the public. Rather, it requires
informed choices by households and participating parties in favor of sustainable goods and services. This,
therefore, requires the acquisition of knowledge about both sustainability and the impact of choices and
consumption values, which may generate a desire to act based on this information” (Sharifah A, Laily and
Nurizan, 2005).

To provoke and monitor the change from traditional to sustainable consumption, the level of awareness
and knowledge of individuals about the ideas and principles of sustainability must first be established. When a
low level of knowledge is established, an important step is to take various measures and actions to increase it. At
a high level, efforts can be made to maintain it through various initiatives and long-term challenges.

In their works, the authors give some recommendations about the possibilities for increasing the level of
knowledge needed to achieve sustainable consumption. The adequacy of facts to meet information needs and to
build on existing knowledge about sustainable consumption is not only a matter of proper content but also of the
right way to convey it in terms of form, time, and context (Th@gersen and Schrader, 2012). The authors agree
that the provision of information alone is extremely insufficient to stimulate long-term sustainable change.
Consumer-friendly strategies need to be put in place to raise public awareness, to convey public impressions of
the importance of sustainable values, to offer ideas and technical know-how related to the skills to apply
sustainable practices, etc.

According to some of the developments, the main driving force to engage in initiatives to increase
knowledge, and hence to stimulate the desires, intentions, and implementation of sustainable actions is the
government (NCPCSL, 2018) (Kraleva and Ivanov, 2018). In this regard, municipalities as representatives of
state power must also engage in events and activities aimed at continuously raising and maintaining a high level
of knowledge so that individuals can whether independently, as part of households, or as part of organizations to
perceive and be guided by the values, ideals, and principles of sustainable development in their behavior as
consumers

3. Survey of consumer knowledge in the context of the understanding of
sustainable consumption in the city of VVarna and the measures applied by local
authorities to raise public awareness

The first step before taking any action to stimulate sustainable consumption by the municipality of Varna
is to study the level of knowledge of consumers. The data required for this purpose have been provided through a
pilot study with a sample of 245 households (88 from Varna, 87 from Sofia, 70 from Svishtov) which has been
conducted in the period from November 2020 to December 2020. A quota sample with the following attributes
was used in the study: the size of the household (two-, three-, four-, five-member households or bigger ones) and
age of the head of the household (18-24, 25-34, 35-44, 45-54, 55-64 and 65+ years of age). The data collection
method was the online survey based on a structured questionnaire.

Unlike most papers that examine mainly consumer knowledge related to the environmental dimension of
sustainability (as mentioned above), the present study formulates statements that cover the other two dimensions,
namely the social and economic. The aim is to establish the level of knowledge of consumers in the context of
sustainability in its overall meaning and scope.

Within the conducted pilot study on household consumption in the city of Varna, 17 statements related to
consumer knowledge in the context of the understanding of sustainable consumption in the urban environment
were considered. They aim to summarize the extent to which households assess the impact of the goods,
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services, and resources used on life around them and relate in particular to 1. Encouraging companies to work in
compliance with labor legislation through the purchase of products from such businesses (T1); 2. Enabling future
generations to meet their needs by limiting consumption now (T2); 3. Stimulating the preservation of local
values and way of life by buying products from small producers (T3); 4. Improving the quality of life through
the purchase of ecological and/or natural products (T4); 5. The connection between the ability of future
generations to meet their needs and the behavior of people today in general (T5); 6. The opportunities that
product recycling provides to increase the time in which people will be able to meet their needs (T6); 7. The link
between climate change and human over-consumption (T7); 8. Dependence of air purity on vehicles used by
households (T8); 9. Helping to protect the environment through separate waste disposal (T9); 10. Helping to
reduce the depletion of the planet's resources by extending the life of appliances and objects purchased by
households (T10); 11. The relationship between air purity and the type of heating used by households (T11); 12.
The opportunity to stimulate the development of poorer regions through the choice of products and services
(T12); 13. The effect that urban sprawl has on reducing arable agricultural land and soils (T13); 14. The link
between faster depletion of planet’s resources and human shopping (T14); 15. The dependence of the amount of
waste disposed of and what and how households consume (T15); 16. A fair assessment of producers' efforts
through the direct purchase of products and services from them (T16); 17. Reducing the transport burden on the
environment by buying from local/resident producers (T17).

It can be concluded that households to a greater extent agree with the proposed statements related to their
consumption in general (See Table 1). This was established through a question using 5 points Likert Scale:

1 — Strongly disagree

2 — Disagree

3 — Neither agree nor disagree

4 — Agree

5 — Strongly agree

Table 1
Degree of agreement of households with statements concerning their consumption in general

Structure of the respondents’
answers
Code Statement Mode »Agree Disagree” | Neither
or or agree
“Strongly | “Strongly nor
agree” disagree” | disagree
When people buy products made in compliance with
labor legislation (without exploitation of workers y
T1 |. . . . . ' | Strongly 71,6% 9,9% 13,6%
including children), they help companies to continue to
Lo agree
work in this way
- . . 5
T If peo_ple I_|m|t their consumptlon now, future Strongly |  56,8% 23.5% 3,7%
generations will be able to meet their needs agree
If people buy products from small producers, they 5
T3 |stimulate the preservation of local values and way of | Strongly | 92,6% 6,2% 1,2%
life. agree
. 5
T4 When they puy organic gnd/or natural products, people Strongly |  85,2% 6.2% 2.5%
improve their quality of life
agree
It is up to people today whether future generations will 5
T5 : Strongly | 76,6% 14,8% 2,5%
be able to meet their needs
agree
. . . . . 5
T6 Product r_ecyclln_g can increase t_he period, during which Strongly | 82,7% 8.6% 1.2%
people will continue to meet their needs.
agree
. . 5
T7 Climate ghanges are also due to excessive human Strongly | 84,0% 8.6% 3.7%
consumption.
agree
. . . 5
T8 I:ee purity of the air depends on what vehicles people Strongly | 91,4% 4.9% 0.0%
agree
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. . 5
T9 When people dlspc_)se of their waste separately, they Strongly | 86,4% 7.4% 1.2%
help protect the environment agree
The more people try to prolong the life of the appliances 5
T10 |and goods they buy, the fewer resources on the planet | Strongly |  77,7% 13,6% 3,7%
will be depleted. agree
. . . 5
T11 ;’he purity of the air depends on what people heat their Strongly | 84,0% 11.1% 2.5%
omes with agree
. . . 5
T12 By choosing products and services, people can stimulate strongly | 77,8% 11.1% 6.2%
the development of poorer regions. agree
By choosing to live in growing cities, people are 5
T13 |contributing to the reduction of more and more | Strongly | 64,6% 15,2% 12,7%
agricultural land and soil. agree
. 5
T14 The more people shop, the faster the planet's resources Strongly |  58.3% 20.2% 6.3%
are depleted agree
5
T15 The amount of waste depends on what and how people Strongly | 92,5% 3.8% 0,0%
consume. agree
N 5
T16 When buymg_dlrectly f.rom maanacturers, people Strongly 92.4% 5.1% 2.5%
support the fair evaluation of their efforts. agree
. . 5
T17 When buying from local/resident producgrs, people help Strongly | 84,8% 2.6% 8.9%
to reduce the transport burden on the environment agree

Source: Prepared by the authors

Considering the results, it can be said that in most statements the mode is 5, i.e. the most common answer
is "Strongly agree, and in three of them households agree to a relatively lesser extent, namely: 1." If people limit
their consumption now, future generations will be able to meet their needs" (T2); 2. "The more people shop, the
faster the planet's resources are depleted” (T14); 3. "By choosing to live in growing cities, people are
contributing to the reduction of more and more agricultural land and soil™ (T13). In T13 it can be noted that there
is a high percentage of people who cannot take a definite position (12.0%). For another statement, there is a high
percentage of people who cannot take a stand (12.7%) and this is T1 “When people buy products made in
compliance with labor legislation (without exploitation of workers, including children), they help companies to
continue to work in this way”).

These four statements need more attention, regardless of whether there is a relatively low degree of
agreement or a relatively higher percentage of people who cannot comment.

It is difficult to determine definitively the profile of households with a relatively lower degree of
agreement with the above statements. This is largely due to the relatively smaller number of respondents (given
the formulative nature of the survey) who took part in the survey at this stage. However, we can point out the
following characteristics

- Number of household members - between 3 and 5;

- Number of children - mainly households without or with one child;

- Number of working household members - 3;

- Number of unemployed household members - without or with one unemployed person;

- Gender of the head of the household - more often households with women as head of the household;
- Education of the head of the household - secondary;

- Age of the head of the household - from 30 to 39 years and 50 to 59 years.

In the context of the project in which the present study was carried out, the interesting question is what
measures local authorities are taking to raise citizens' awareness of sustainable consumption issues. For this
purpose, a content analysis of the documentation of the Municipality of VVarna was performed. The analysis was
carried out within the normative and project documentation, which is available through the official website of the
Municipality.
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From the review of the normative documents, the following can be summarized:

- T2 Limiting consumption to provide an opportunity to meet the needs of future generations - keyword
matches are found in 4 documents. Here in the normative documentation, it is discussed limiting
the consumption of electricity; solid fuels; the total energy consumption for the needs of public
transport within the city; "Restricting access to endangered resources”. Regarding the
implementation of initiatives aimed at educating the population on the topics, only one match is
found in the "Program for Tourism Development in the Municipality of Varna 2014-2020". In
particular, it is a matter of “educating the population and the visitors in the spirit of tourist culture
and responsible attitude towards tourism;

- T14 Faster consumption leads to faster depletion of resources - 4 documents are considered by
keywords. There is no coincidence about the statement in question;

- T13 The increase of the people living in cities leads to the decrease of the arable agricultural lands -
11 documents were found and examined by keywords, but also there is no coincidence about the
considered subject;

- T1 The purchase of products manufactured in compliance with labor legislation stimulates companies
to continue to work in this way - 20 are the normative documents that are consistent and are
considered accordingly. They lack the idea of raising public awareness in this direction

In addition to the review of the normative documents of the municipality within the content analysis,
publicly available documents related to projects of the local government were processed. They (projects) are
considered within the Municipality of Varna as a whole, the regional administrations, the individual directorates
in the municipality, the municipal and public enterprises. Within the currently active projects, only one
coincidence was found with the considered topic, which is related to the limitation of the use of electricity by
households (T2). However, it lacks the idea of raising households' awareness of the meaning of this limitation
and its impact on the resources used as a whole. This coincidence was found in an energy efficiency project
published on the website of the European and National Operational Programs Directorate. Information about it
can be found on the websites of two of the regional mayoralties

4. Conclusion

The conclusions that can be drawn from the literature review in the study are that knowledge is a serious
prerequisite for the formation of attitudes and intentions for sustainable consumption. For this reason, any
initiative in this direction must be preceded by determining the level of awareness and knowledge. Depending on
the registered level, action should be taken to make consumers aware of the nature of the problem of sustainable
development, the impact that consumers have through their behavior to exacerbate this problem, and what they
could do to change the current adverse situation to a more favorable one, both for the individual and for society
now and future generations. It is important that knowledge is presented in a way that is comprehensible to
consumers, that it forms skills and ideas for easy application of sustainability principles, and that it encourages
action to be taken in this direction.

The conclusions that can be drawn from the survey of the level of knowledge of consumers in the city of
Varna are that in most of the statements the respondents demonstrate a high level of knowledge about
sustainability, as only four of the statements have a higher percentage of disagreement or lack of
knowledge/judgment on the problem. In a future study, an answer can be sought to the question: Is there a
relationship between the demonstrated high level of knowledge and the actual behavior of consumers towards
sustainable consumption? If such a positive relationship is found, it means that efforts must be made to maintain
it. If it turns out that there is no relationship, the factual knowledge will have to be replaced by knowledge
leading to active action

The analysis of the documentation of the Municipality of Varna, related to the implementation of
activities to increase knowledge in the identified four problem areas, does not reveal any ideas and activities in
this direction.

Depending on the conclusions and findings in the present study, the following recommendations can be
made: to clarify and detail the profile of users who show limited knowledge in the four areas and on this basis
the Municipality of VVarna to take active actions and measures to increase the level of this knowledge
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