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Measuring the problem use of internet — internal structures and
dependences

Maria KEHAYOVA-STOYCHEVA!, Julian VASILEV?

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

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

Abstract. The purpose of this article is to find some of the most important dimensions of the term “problem
use of internet”. A questionnaire based survey among 579 students at secondary schools in Varna is
conducted. The main examined dimensions are: time spent in internet, individual and emotional life, social
life, home and school obligations. This paper raises the question of whether the students can be grouped
based upon their internet experience. A clustering procedure is completed with variables of frequency of eight
internet activities. Several cycles of hierarchal clustering are applied using the method of between-groups
linkage with applied metrics for Squared Euclidian Distance. The F-test from the ANOVA table shows that
the three most important indicators for the results of the clustering are: the frequency of game play; the
frequency of socializing with other people online; and the frequency of shopping on the internet. Six clusters
of people are defined.

Key words: internet addiction, internet dependency, hierarchal clustering.

1. Introduction

Focusing attention on the problems connected with the use of internet is influenced by two foundational
tendencies:

* Internet has become an inseparable part of people’s daily lives (Statistics 2015);

« Several studies (Valsamidis et al. 2012, Young 1999, Zhang & Xin 2013, Tsai & Lin 2001, Saville et al.
2010, Lopez-Fernandez et al. 2013, Azadi et al. 2014) have proven that it is an actual problem and has a
harmful influence on people’s lives, especially the under-aged.

The article uses the concept ,,problem use of internet“. It means: condition, which lead to damaging use of
internet (extended time on the internet; withdrawing from other activities connected to the life of an individual
such as work, educational, social or family responsibilities; focusing on internet based activities), which on their
part lead to negative personal consequences (Kehayova-Stoycheva et al. 2017). The current research is a part of
a research project, financed by the Program of the Ministry of Education for supporting research in higher
education institutions (NP-155/2015). This research is its empirical phase.

The aim of this article is to identify models of internet use of school age children through an empirical
way and through a system of assessment and judgment indicators of online behaviour in order to discover
internal structures and dependencies.

The subject of the study is school age children. The focus on school age children has been dictated by the
personal understanding of the authors that the future behaviour of children as active members of society and in
social groups is of great importance.

The object of the research is the understanding and judgments of the students associated with their daily
behaviour when using internet.
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2. Methodological frame of the study

The psychometric approach is used to measure the problem use of internet. In combination with various
statistical methods, the psychometric approach provides a good foundation for assessing the differences between
the young people’s self-evaluation of their internet use and its influence upon different aspects of their lives.

The applied research instrument contains 28 indicators, directly connected with determining the problem
use of internet, as well as one multi-point indicator for determining activities completed on the internet and 3
basic demographic characteristics. The research instrument is tested for reliability and validity (overall validity;
content, competitive and convergent validity) (Kehayova-Stoycheva et al. 2017). The fundamental indicators,
included in the research instrument, are based upon four basic dimensions of observed phenomenon: time spent
on the internet; individual and emotional life; social life; and home and school obligations (table 1).

Table 1.
Content of basic dimensions of problem use of internet measurement
Mmoo Indicator’s code
Dimension (code) indicators in
dimension
Time spent in internet (T) 5|T1+T5
Individual and emotional life (IEL) 8 | IEL1+ IEL8
Social life (SL) 9 |SL1 =SL9
Home and school obligations (HSCO) 6 | HSCO1 + HSCO6
Total number of indicators for identification 28
of problem use of internet (PUI)

Almost all the (26) indicators are measured using an ordinal scale, two of which are with intervals. Two
types of ordinal scales are used in order to achieve greater accuracy in assessing actual behaviour when gathering
the initial data (table 2). All the scales have seven degrees.

Table 2.
Indicator’s measurement scales — basic characteristics
Scale R Number of | Indicators measured by
ange of Values
type degrees the scale
Interval | From “More than 10 days” to “0 days” 7 Tl
Interval | From “0 Times” to “More than 10 times a day” 7 T2
Interval | From “0 Hours Daily” to “More than 10 Hours Daily” 7 T3
. B . R T4, IELI + IEL5;
Ordinal | From “Never” to “Always 7 SL1-SL6
. “ . » . ot s IEL 6 +8; SL7, SLS;
Ordinal | From “Categorically Yes” to Categorically “No 7 HSCO4-6

For the purpose of obtaining an overall final result from the whole sample, as well as intermediate results
from the initial dimensions of the problem use of internet, all answers by variables are interpreted through the
interval “Existence of a problem when using internet — The absence of a problem when using internet”,
categorized into 7 degrees. In this way, the necessary conditions are created for the application of analysis
techniques for more exact categorization of internal structures and dependencies between the dimensions and
measures of the problem use of internet.

Table 3.
Transformational Meanings of the Scales
Transformed Indicators
Scale - Number
Range of Values meaning of the measured by the
type of degrees
scale scale
Interval From “More than 10 days” to “0 days” 7 T1
Interval E:}),T 0 Times” to “More than 10 times a 7 T2
From “0 Hours Daily” to “More than 10 From Abse”n ce
Interval - of a problem” to 7 T3
Hours Daily -
Existence of a T4. IEL1= IEL5:
Ordinal | From “Never” to “Always problem 7 SL1-SL6
Ordinal From “Categorically Yes” to “Categorically 7 IEL 6 +8; SL7,
No” SL8; HSCO4+ 6




ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2018,
ISSN 2367-7791, BAPHA, BbNrAPKs

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2018,
ISSN 2367-7791, VARNA, BULGARIA

The primary data is gathered in educational institutions using group surveys. 579 eighth grade students to
eleventh grade students from Varna, Bulgaria took part in the study. Twelfth graders are excluded from the
observation because the period of data-gathering took place from the end of April to the middle of June in 2016.

The basic structures of the respondents and their experience using internet

The age of those observed is between 14 and 18 years old. The age of respondents is not registered
directly. Instead of direct observation, the observed person’s grade is registered. The other basic demographic
characteristic observed is the person’s sex (table 4).

Table 4.
Distribution of Respondents by Grade and Sex
Grade Distribution of Students by Sex
; Boys .
Eighth .
264%  of the 46% { ) G;gs
Respondents 54%
Ninth ' ;
Boys Girls
299%  of the 500 § ) E0%%
Respondents
Tenth Eg£ : .
214%  of  the | Girls
Respondents 55%
Eleventh 5 . Girls
223%  of the oys 48%
52%
Respondents

Source: Own calculations

Concerning the diversity of students included in the survey, it can be said that there are present from both
criteria — sex and grade. Therefore, the research can be used to formulate some theoretical hypotheses, which
can be the foundation for future quantitative research projects.

Internet experience is observed by measuring the frequency of doing some (altogether 8) primary
activities: playing games; listening to music, watching films and programs; searching for information not related
to school; searching for school-related information; using email; interacting with others online; shopping; and
online training. The frequency is measured on a 7-point scale from “1 — never does this activity” to “7 — always
does this activity”. Two criteria are applied, in order to categorize the respondents, to understand whether the
participants meet the required experience with internet. The first criterion is that the subject did more than a 5 of
the various activities on internet. The second criterion is that the subject did at least half of these activities often.
Concerning the first criteria, 95.4% of the studied students indicated that they have done at least 6 of the 8
activities. In connection with the second criteria, an index is calculated for the frequency of total experience of
the number of activities carried out on internet and the number of activities frequently performed. The index
values range between 0 and 1. The closer the value came to 1 meant that the internet activity of the respondent is
more frequent. The limit of the value for the frequency of internet activity, which would meet the conditions of
the second criterion, is 0.5. Only 41.6% of the students are doing more than 4 of the activities which met this
condition. Also included in the category frequent internet use are respondents, who have an index less than 0.5,
but who have acknowledged that they have spent more than 3 hours daily on the internet (Liu & Kuo 2007).
This condition is accepted as normal, because a person might not do many of the observed internet activities but

8
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instead only does one activity often and thus spends much time on internet. The share of those meeting the
second criteria for frequency of internet activity was 89.9%.

As a result of the completed categorization procedure, three levels of activity were identified through the
above-mentioned criteria (fig. 1).

Match only Do not match
one of the any of the
criteria; : criteria;
12.10% 0.30%
Match both
criteria;
87.50%

Figure 1. Structure of respondents according to whether they fall within/without the criteria for internet
experience
Source: Own calculation

From the group of respondents that only met one of the purposed criteria of categorization of internet
activity, 88.4% of them only met the criteria for various internet activities, and the other 11.6% — the criteria for
frequency of internet activity. The data indicates that internet experience can be categorized in 3 groups: (1)
great experience (students who do many activities and frequently); (2) little experience (students, who do many
activities but rarely and students who do few activities but often) and (3) lack of experience (students, who do
little activity and rarely).

The research raises the question of whether the students can be grouped based upon their internet
experience. Such a grouping provides the opportunity to gain richer pictures of the students’ internet activity.
For this purpose, a clustering procedure is completed with variables of frequency of eight internet activities.
Initially, several cycles of hierarchal clustering are applied using the method of between-groups linkage with
applied metrics for Squared Euclidian Distance. Initially, between 2 and 10 clusters are set. Because of the
large number of cases, it is difficult to use the agglomeration table and dendrogram. The analysis of the
frequencies of the cluster affiliations (Appendix 1) clearly shows that in every situation between 85% and 99%
of the cases are classified in one of the cluster groups. This aggregation is much too large, which forced the
creation of a greater number of clusters in order to verify whether subgroups exist within the identified clusters
of the previous cycle. A second clustering procedure is done with the same characteristics, which can only be
differentiated from the first by the initial number of possible clusters — between 2 and 30. The analysis of the
frequencies shows that in clusters 26 to 30 are formed 6 groups with more than 20 cases, 4 groups with between
10 and 19 cases and several independent clusters. No other researches on the issue are identified to further
validation of the decision on the possible number of clusters. A reasonable number of clusters (based upon the
number of captured values and the expected clarity of the profile of the clusters) is 6. Another clustering
procedure is applied used the K-means method. The F-test from the ANOVA table (Appendix 2) shows that the
three most important indicators for the results of the clustering are: the frequency of game play; the frequency of
socializing with other people online; and the frequency of shopping on the internet (table 5).

Table 5.
Profile of cluster groups according to frequency of completion of observed internet activity
(6 clusters)

Cluster Profile of people Size of the
Groups beop cluster

Play games from time to time; often enjoy music, films and programs; very often
search for non-school related information; from time to time search for school-
related information; from time to time use email; from time to time interact with
others online; very rarely shop online; rarely study online

Cluster 1 11,7%

Play games from time to time; often enjoy music, films and programs; often
search for non-school related information; often search for school-related
information; from time to time use email; always interact with others online;
rarely shop online; very rarely study online

Cluster 2 20,2%

9
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Play games from time to time; often enjoy music, films and programs; very often
search for non-school related information; rarely search for school-related
information; rarely use email; very often interact with others online; very rarely
shop online; very rarely study online

Cluster 3 22,8%

Play games often; very often enjoy music, films and programs; very often search
for non-school related information; often search for school-related information;
often use email; always interact with others online; from time to time shop online;
from time to time study online

Cluster 4 11,9%

Play games from time to time; often enjoy music, films and programs; often
search for non-school related information; rarely search for school-related
information; very rarely use email; very often interact with others online; often
shop online; rarely study online

Cluster 5 16,5%

Play games rarely; from time to time enjoy music, films and programs; rarely
search for non-school related information; rarely search for school-related
information; very rarely use email; often interact with others online; very rarely
shop online; very rarely study online

Cluster 6 16,9%

Source: Own calculation

It is difficult to tell whether it is possible to get a clear enough profile (clear inner similarity and a clear
external difference) with only 6 clusters. One possible explanation is that almost all of the observed students did
more than 6 of the observed internet activities. Despite that it is can be said that:

« in cluster 1 are students, who very often search for non-related school information and who enjoy
music, films and programs — “seekers of general information and entertainment”;

« in cluster 2 — when they are on internet, they are always interacting with others online, enjoying films,
music and programs, and searching for other information (school related and non-school related) — “chatters and
searchers of entertainment and information”;

« in cluster 3 — quite often interact with other people online, search for non-school related information,
and often enjoy music, films and programs — “communicators and searchers for general information and
entertainment”;

« in cluster 4 are grouped students, whose activity is of a high frequency, but whose most distinctive
feature is that this cluster is the only one, whose members often use email and play games — “Postal workers and
gamers”;

« cluster 5 also contains students, whose activity is of a high frequency, but their only distinctive feature
is that they are a grouping of people, who often shop online — “shoppers”;

« in cluster 6 are grouped students, whose activity is infrequent. The only activity which they do often is
interacting with others online — “communicators”.

It can be quite reasonable to assume that it is possible to search and find not more than 6 clusters (in the
group of students) according to the internet activities. We recommend conducting a quantitative study to see if
the profile is "cleared" to a greater extent by reducing the number of cluster groups to 5, 4 or 3.

Intellectual curiosity raises the questions of whether the profile of the identified groups would be
clearer, if there is observed a difference in behaviour while using internet? In order to identify types of
behaviour on internet some of the indicators for time in the research instrument may be used: how many times a
day internet is accessed; how many hours daily are spent on internet; and how many days could one go without
internet. Several cluster procedures are completed upon the observed subjects using these three indicators. This
grouping is done individually without combining it with the indicators of frequency of activity, so that “watered-
down” profiles are not produced. The same steps are taken, such as initially completing a hierarchal cluster
using the between-groups linkage method applying the metric of Squared Euclidian Distance, which initially
produced between 2 and 10 clusters. The analysis of the frequencies of cluster affiliations of the respondents
showed that big enough groups can be obtained with 2, 3, 4 and 5 clusters. The application of the K-means
method revealed an interesting differentiation from the view of the evaluation of time that one could “go
without” the internet and because of that 4 cluster groups will be examined here from that point of view of
internet behaviour (table 6).

10
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Table 6.
Profile of Cluster Groups by the type of internet behaviour (4 clusters)
Cluster Groups Profile SEBEIF{i
cluster

Cluster 1 Access internet more than 10 times day and
“Spend an inordinately long time and are | spend 5 to 6 hours online; they claim that 24,2%
consciously attached to internet” they cannot go a day without internet.
Cluster 2 Access the internet more than 10 times a day
“Spend an inordinate amount of time, but | and spend 5 to 6 hours online; they claim 39,4%
admit that they can go without internet” that they can go 9-10 days without internet.
Cluster 3 Access the internet 3-4 times a day and
“Spend a moderate amount of time on | spend 3 to 4 hours online; they claim that
. ; . . X 17,7%
internet and realize they are consciously | they cannot go a day without internet.
attached to internet”
Cluster 4 Access internet 3-4 times a day and spend 5
“Spend much time, but admit that they can | to 6 hours online; they claim that they can go 18,7%
go without internet” 9-10 days without internet.

Source: Own calculation

It can clearly be seen according to the frequency of accessing internet and time spent on it that two main
groups can be observed. It is interesting that both of these groups can be further divided into two sub-groups —
one contains respondents who cannot go without internet for a day and the other, those who can go without
internet for several day. This result is interesting for the consequent findings that can be taken from the data for
problem internet use. Almost all authors of the examined articles on this topic are categorical that when
problematic behaviour exists, there is a propensity of those affected to ignore the problem and deny its existence.
In the current study, it is not possible to categorically state whether the same situation exists here. The clustering
results, however, can serve in forming problem areas, which can be studied more in depth through modification
and inclusion of additional research instruments and methods.

A cross-cluster analysis is done across the members of the cluster groups based upon the types of internet
behaviour in order to enrich the profile of the 6 identified groups of persons according to the frequency of

different internet activities (table 7).

Table 7.

Distribution of cluster affiliations based upon the frequency of different internet activities and according to the
type of internet behaviour

Cluster affiliations according to the type of internet behavior
(13 (13 (13
. nordinately | inordinate | “Spend amoderate | R
Cluster affiliations based lona time and amount of amount of time on but admit,
LDt Ui G UGy Ol rea?ization of | time, but admit Une [ el £ that the
different internet activities - : realize they are y
consciously that they can consciously attached can go
attached to go without 10 internet” without the
internet” internet” internet”
“Seekers of generil information 25 0% 17.2% 34.4% 23 4%
and entertainment
“Chatters  and - seckers of 24.5% 39.1% 16.4% 20.0%
entertainment and information
“Communicators and seekers of
general information and 23.1% 47.1% 14.9% 14.9%
entertainment”
“E-mailers and gamers” 28.1% 50.0% 10.9% 10.9%
“Shoppers” 22.5% 49.4% 7.9% 20.2%
“Communicators” 22.5% 27.0% 27.0% 23.6%

Note: a statistically significant relationship is identified at a level of significance of 0.01.

Source: Own calculation

11
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Several problems can be formed from the distribution, but they need to be verified through quantitative
research projects:

* The majority of the group “Seekers of general information and entertainment” spent 3 to 6 hours daily
on the net. Half of them know that they could “go without” the internet for several days.

* The groups “Chatters and seekers of entertainment and information”, “Communicators and seekers of
general information and entertainment”, “E-mailers and gamers”, and “Shoppers” spend quite a lot of time on
internet (more than 10 hours daily — according to the respondents). More than half of them, however, admit that
they can go without internet for more than 10 days.

Internal structures and dependencies found in the measurements of problem internet use

In the course of testing and validation of the research instrument (Kehayova-Stoycheva et al. 2017)
several tests are executed in search of other internal factor structures of variables, that would form measurable
differences from the conceptually defined ones (table 1). From this view point, the results of the applied
exploratory factor analysis (EFA) do not give any satisfactory results. For this reason, the first task at this study
is to verify again the conceptually defined structure of dimensions of problem use of internet. For that purpose, a
confirmatory factor analysis (CFA) is applied using IBM SPSS AMOS 18.0 (fig. 2).

T1
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= @« _
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IEL1
IEL2
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IEL4
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IEL&
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£99999991990080 9930800019109

Figure 2. Path diagram for conducting a confirmatory factor analysis of the conceptual defined dimensions of
problem use of internet (28 unique factors)
Source: Screenshot in AMOS

Conceptual factors structure did not produce an identifiable model in AMOS. An analysis of the data for
multi-variant normal distribution of variables (completed automatically, because one of the important conditions
of completing a confirmatory factor analysis is for observable variables to be distributed normally (Albright
2008; Ahmad 2005)) shows that 6 of the variables do not meet the conditions for asymmetry and excess (see
Appendix 3).
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Table 8.
Variables that do not meet the conditions for normal distribution

. . Mo and
@]fglllatclgrr:cepv;/l:t;: Mean for 7 point | Share of
Code and Name of the Variables dimension of sgale (Cetvzange | e i)
problem use of of a problem -7 | of Mo
internet — presence of a | (%)
problem
SL3 — How often would you prefer to spend time on 1 675
internet instead of with your favorite girl/boy? 1.82 '
SL5 — Do you happen to prefer contact with your internet 1 61.2
friends instead of contacting with your real friends? 1.92 '
SL8 — Do you think that internet relationships are more | Social Life 1
valuable and fulfilling in comparison with your real-life 159 78.0
relationships? '
SL9 — Do you perceive the internet as a “friend” that can 1 794
take the place of your real friends? 1.77 '
IEL7 — Do you think that the real world is not as exciting 1 68.1
as the activities that you take part in on the internet? Intellectual  and 1.45 '
IEL 8 — Do you think that internet gives you an emotional | Emotional Life 1 61.8
experience that you cannot find in real life? 1.37

Source: Own calculations

All of the indicated variables are connected to important human values — love, friendship, life and way of
life. Thus, they are connected with some very important beliefs. Beliefs, which are widely held and
disseminated to all levels of society especially to the level of reference group of respondents. It is possible to
observe a “damaged authenticity” in the way that the students have consciously answered these questions. It is
difficult to expect that a person (even one of school-age) to consciously say that they often ignore their love,
because of their activities in internet. The same is true of the remaining variables in this group. Results from
other studies (Children International 2006; Azadi et al. 2014; Balkan & Adalier 2012; Jahanian & Seifury 2013)
indicate that few people consciously admit a problem with their internet behaviour. Using the current research
methodology, applied to this situation, however, it is impossible to prove whether the question has been
consciously answered “correctly”, and if yes, to understand for which of the study subjects it is true.

It is important to clarify that between 0.9% and 5.3% of the respondents have categorically shared that:
the real world is not as exciting as the activities that they take part in internet; internet provides them with
emotional experiences, which they cannot find in real life; quite often they prefer internet to their loved one,
boy/girl; they prefer their internet friends to their real friends; their relationships on internet are more valuable in
comparison to their relationships in real life and that they accept internet as a “friend”, which can take the place
of their real friends. Since this current research is not representative, no more generalizations can be made. It is
necessary to track this group of students or other groups of students through other quantitative research projects
in order to determine the real size of the group of people with “problem use of internet”. However, the fact
remains that such a group exists.

The aforementioned 6 variables, from the tests conducted to this point concerning the content of the
measurement of problem use of internet, generate noise which interferes with extracting additional internal
structures. At this point, the decision is made to repeat the confirmatory factor analysis but excluding the
variables from table 8.

The second attempt is successful because of the identifiability of the proposed structure (see fig. 3).
Aside from that, however, the conceptual defining dimensions did not “fit” well with the empirical data, which
can be seen from the data of the initial indicators for the adequacy of the model in table 9.
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Table 9.
Initial indicators for the model’s adequacy (Albright 2008; Hafiz et al. 2013)
Indicators Reference Values Va:\ljlzg;the Conclusion
x> (CMIN) — chi squared The closer to 0 the better 1689,934
df — degree of freedom - 203
P - probability > 0,05 ,000 Not covered
Yldf <2-5 8,325 Not covered
GFlI (Qoodness of fit index) — Index of > 0,90 0,786 Clqse, but not
matching data satisfactory
AGFI (Adjusted goodness of fit index) — > 0.90 0.734 Close, but not
Adjusted index of matching data - ‘ satisfactory
CFl  (Comparative fit index) -
Comparable Match Index > 0,95 0,631 Not covered
RMSEA (Root mean squared error of
approximation) — Mean root square of < 0,08 0,113 Not covered
covariant remnants
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Figure 3. Path diagram for conducting a confirmatory factor analysis of the conceptual defined dimensions of
problem use of internet (22 unique factors)
Source: Screenshot in AMOS

At this point in the study, it is necessary to accept an alternative hypothesis that the applied covariant
matrix is not equivalent to the observed one. Practically, that means that the conceptual defining factor groups
(T — Time spent on the internet; IEL — Individual and Emotional Life; SL — Social Life; and HSCO — Home and
School Obligations) can have different content of the observed variables. In order to test this, an exploratory
factor analysis (EFA) is conducted with 22 variables (KMO = 0.865; Bartlett’s Test of Sphericity = 3351.931). 5
factors are initially extracted using the method of principal components and Varimax rotation (see all the initial
data from the factor analysis with 5 factors in Appendix 4). A quick overview of the rotated component matrix
shows that two indicators are found in the fifth factor. As a fact that is not an actual problem, but the results still
need to be checked using the previously used four factors (see all the initial data from the factor analysis with 4
factors in Appendix 5). Comparison of the internal consistency of the newly produced factor groups (Table 10)
shows that all of the groups have acceptable results (executable and close to the admissible value of 0.700) of the
Cronbach o coefficient. Determining the number and contents of the factor groups is decided by the next run of
the Confirmatory Factor Analysis (CFA).
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Table 10.
Comparison of results from internal consistency test of factor groups with the 4th and 5th factor
Factor and included variables \éil;iach,szf Factor and included variables \Clitlyl:ﬁ)ach’s ?lf
Factor 1: T2, T3, T4, IEL1, IELA4, 0,758 Factor 1: T1, T2, T3, T4, IEIL, 0,667
IEL5, SL4 IEL3, IEL4, IEL5, SL4
Factor 2: SI1, SL6, IEL2, IEL3, 0,774 Factor 2: T5, SL1, SL6, HSCOL1, 0,536
SL1, SL6 HSCO2, HSCO3
Factor 3: HSCO4, HSCO5, HSCO6 0,863 Factor 3: HSCO4, HSCOS5, 0,863
HSCO6
Factor 4: SL2, SL7, IEL6 0,558 Factor 4: SL2, SL7, IEL2, IEL6 0,690
Factor 5: T1, TS 0,513

Source: Own calculations

The factor structure of the extracted five factors obtained from the running of the Confirmatory Factor
Analysis does not provide an identifiable model. In contrast, the four factor structure not only provides an
identifiable model, but also most of the initial adequate indicators approach referential values (fig. 4). From this
data a decision can be made that the four-factor structure is the most appropriate for the variables with which the
current study is working.

All standardized regression coefficients fulfilled the requirement to be equal or greater than 0.4 (Joreskog
& Sorbom 1996). Factor 1 combines nine variables, which the standardized regression coefficients move within
the range of between 0.68 and 0.38 (see Appendix 6). Between 15-47% is the explainable variation of variables
of this factor (see the data for R2 in Appendix 6). Looking at content relationships, the grouped variables refer
to time spent on internet; frequency of getting on internet; hours of activity during the day; preference of internet
to other interesting activities; “getting trapped” on internet (staying up late; longer than expected; getting on the
internet while with friends); online advice from friends more often than getting advice from friends “live”;
assessment of ability to go without internet; emotional condition of the subject when internet activity is
interrupted (fig.4).
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Figure 4. Path diagram with the results of a confirmatory factor analysis with four factor structures (22 unique
factors)
Source: Screenshot in AMOS
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From this point of view, these factors are called “Time, Involvement, and Attachment”. Involvement here
means, when a person so obsessed in his internet activity that he does not meet his primary needs (sleep and
longer time spent on internet that initially planned). Attachment, because the internet active person, in important
situations (meetings with friends, consulting on important questions), gets online, and when it comes to
important decisions, he prefers to consult others online. The most often indicated answer (Mo) based upon the
measured indicators “time, involvement, and attachment” from the level of the respondents are presented in table
11.

Table 11.
Mo by indicators of the dimension “Time, Involvement, and Attachment” for the whole sample, according to
sex and grade

For the Sex Grade
Question whole . h
sample Boys Girls 8th 9th 10 11th
T1.Do you spend more time From Ver From
than expected on internet? Often time to Often Often Often Ofte)r/1 time to
time time
IEL1.Do you happen to stay From From Ver Ver
up late on the internet instead | Very Often | time to Often time to Y Often Y
. . . Often Often
of going to bed? time time
T3.How hours a day do you 3-4 3-4 3-4 3-4 3.4 3-4 3-4
usually spend on internet?
IEL4.Do you happen to get on
internet even when you have v Very Very Very Very Very Very
: . A ery rarely
other interesting activities you rarely rarely rarely rarely rarely rarely
could be doing?
T2.How many times a day do More than More More than More More More More
you usually get on internet? . than 10 X than 10 | than 10 | than 10 than 10
10 times . 10 times . . . .
times times times times times
SL4.Do you happen to get on Erom time From From time From From From
internet while you are with - time to - Often | timeto | timeto time to
: to time . to time . . .
friends? time time time time
IEL3.Do you happen to be
annoyed, angered, or feel From
some other such emotion, if | Very rarely Very Very Very Very time to Very
. rarely rarely rarely rarely . rarely
for some reason your internet time
activities are interrupted?
IEL5.When you are making an
important decision, do you Very rarely Very Fromtime | Very Never Very Very
seek counsel from online rarely to time rarely rarely rarely
friends?
T1. How many days can you
go without the internet? 0 0 0 0 0 9-10 0

Source: Own calculations

The data shows that differences (according to the sex and grade they are in) in students’ attitude
concerning the indicators in the first dimension may be found in 3 of the indicators: whether they spend more
time on internet than expected; staying up late on the computer rather than sleeping; and consulting primarily
with online friends about important decisions. The other 6 indicators in this dimension mostly develop in the
same way no matter whether they are girls or boys and it also did not depend on the grade the child is in.

Another comparison is completed on the indicators of the dimension. An index of problematic behaviour
is calculated — indicator PBI (table 12), which reflects a ratio between the proportion of individuals with
problematic behaviour and the proportion of individuals without problematic behaviour in the respective
indicator. Values of an indicator < 1 show that a larger part of the researched individuals have problematic
behaviour for that indicator, and values of an indicator > 1 — the opposite.
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Table 12.
Values of the Problem Behavior Index according to the indicators measured for “Time, Involvement, and
Attachment”
Indicator T4 IEL1 T3 IEL4 T2 SL4 IEL3 IEL5 T1
Value “of |, 0,53 2,66 2,69 0,17 1,02 1,31 26 1,19
the PBI

Problem behavior at the aggregate level is observed with the indicators for: staying on internet longer
than originally planned; frequency of getting on internet during the day and staying on internet until late at night
instead of sleeping. For three of the indicators (whether they get on the internet while with friends; how many
days they can go without the internet and do they have a negative emotional attitude, if something interrupts their
internet activities), the aggregates, showing problem behavior and those that do not, are almost equal (index
values are around 1).

Six indicators are grouped in factor 2. All the absolute values fulfill to a satisfactory degree the
requirement to be around 0.4 (they are found in the area between 0.31 and 0.81 — Appendix 6). Almost all
values have a negative impact on the factor. Between 9-61% is the accepted variation of the variables for this
factor (Appendix 6). In terms of content, here are grouped indicators, which refer to ignoring various tasks or
delaying to do these tasks in order to stay on the internet, as well as the assessment of the ability to reduce the
use of the Internet. For this reason, this factor is called “neglecting activities and refusal to take part in other
activities and readiness to decrease use of the internet”. Among the respondents, no differences in student
behavior can be found with regard to the dimension composite indicators (table 13).

Table 13.
Mo by indicators of the dimension “neglecting activities and refusal to take part in other activities and
readiness to decrease use of the internet” for the whole sample according to sex and grade

For the Sex Grade
Question whole .

sample Boys Girls 8th 9th 10th 11th
HSCO2. Have you ever put off | From From Ver From From
other engagements because of | time to | Often time to Y time to | time to | Often
) . . rarely . -
internet? time time time time
HSCO3. Have you ever
completely ignored other Never Never Never Never Never Never Never
engagements because of
internet?
SL1. Have you ever ignored Never Never Very Never Very Very Very
members of your family? rarely rarely rarely rarely
HSCO1. When you go home, is
the first thing to do to turn on ?g?g Never ?g?g ?g:g ?g:g ?;fg ?;fg
your computer? y y y y y y
SL6. Would you refuse to go
Interesting school events Never Never Never Never Never Never Never
because you prefer to stay on
the net?
T5._ Do you think that_lf you Categori _Categor Categori _Categor _Categor _Categor _Categor
decide to decrease your internet callv No ically callv No ically ically ically ically
use, you would be able to do it? Y No Y No No No No

Source: Own calculation

The only variable which has a low index of problem behaviour (0.48) is the variable connected to the
will to decrease internet use. 32.4% of the students are categorical that they cannot achieve a decrease in their
internet activities, even if they decide that they need to. Concerning the variable that students procrastinate in
fulfilling their home and school commitments because of the internet, there is almost an equal proportion of
students with problematic behaviour and those without. Concerning the rest of the variables in the factor group,
a greater proportion of the students are without problem behaviour (table 14).
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Table 14.

Values of the Problem Behavior Index of the dimension “neglecting activities and refusal to take part in other
activities and readiness to decrease use of internet”

Indicator | HSCO2 | HSCO3 SL1 HSCO1 SL6 T5

Value of 0,03 284 7,43 1,51 5,33 0,48

the PBI
Source: Own calculations

Factor 3 has a clear and clean content. And the three variables grouped here are related to school
commitments. It is called “school performance” (Appendix 6). And the three indicators have a very high value
of the regression coefficients. All the regression coefficients are positive. The proportion of the explained
variation of variables of the factor is within 55 — 83%. Independent of the student’s sex or grade in which they
study, the structure of the answers for the indicators is identical. According to this assessment, the students are
almost equally divided about whether internet interferes with their studies or not. The value of the index of
problem behaviour according to the indicator (PBlyscos) is 1.25. The fact that 19.2% of the respondents are
categorical that internet interfered with their studies should not be ignored. Almost more than half of the students
do not share the opinion that internet does not cause a lack of concentration in school (PBlyscos = 1.65). A great
number of students do not share the opinion that internet has a negative impact on their grades in school
(PBlyscos=1.89). The number of students who are categorical that internet has a negative impact are almost
15%.

The last factor, factor 4, combines the four variables, which are related to a preference for being on the
internet instead of meeting with friends or eating, with the belief that internet provides a better place for getting
acquainted with people than in “real” life, and with a feeling of greater comfort with the virtual world in
comparison with the real world. This factor is called “Social Comfort”. All the values for the regression
coefficients exceed 0.4 and the portion of explainable variation of variables of this factor is within the range of
13-39% (Appendix 6). Also with this factor no difference is registered in the structure of the behaviour
concerning sex or the grade in which they study. And the four variables, which constitute the dimension of
“Social Comfort”, have values in the index of problem behaviour (PBI) greater than 5.

Confirmatory Factor Analysis (CFA) shows interdependencies between the four configured dimensions
(factors) (table 15).

Table 15.
Interdependencies between the dimensions for Problem Internet Use (Correlation coefficients)

- “Neglecting activities
Time, .
and refusal to take part in « o
. . Involvement, L School Social
Dimensions other activities and s ,
and readiness to decrease use Results Comfort
Attachment” . ,,
of the internet
“Time, Involvement, and
Attachment” - -0,698 0,356 0,623
“Neglecting  activities and
I’efL_JS_a! to take part_ln other -0.698 i 0,373 -0.692
activities and readiness to
decrease use of the internet”
“School Results” 0,356 -0,373 - 0,148
“Social Comfort” 0,623 -0,692 0,148 -

The dimension “Time, Involvement, and Attachment” and “Neglect and Withdrawal from other activities
and readiness to decrease internet use” have a moderately high and inverse proportionality, just as with the
dimension “Neglect and Withdrawal from other activities and readiness to decrease internet use” and “Social
Comfort”. Moderately high, but direct proportionality also exists between “Time, Involvement, and Attachment”
and “Social Comfort”.

The research instrument is verified to see whether it “catches” problem behaviour on an individual level.
For this purpose, five additional variables are calculated for each respondent:

* F1, which represents a total sum of the responses of the dimension indicators “Time, Involvement, and
Attachment”;

* F2 — a total sum of the responses of the indicators in dimension “Neglect and withdrawal from other
activities and readiness to decrease internet use”;
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* F3 — a total sum of the responses of the indicators in dimension “School performance”;

* F4 — atotal sum of the responses of the indicators in dimension “Social comfort”;

 PUI —total sum of the responses for all 22 variables used to measure problem use of internet.

The results of each of the new variables allow each individual to be categorized according to each
variable into three categories: lack of a problem with respective variable; likelihood of problem behaviour with
the respective variable; existence of a problem with the respective variable (table 16).

Table 16.
Range of intervals for categorizing the respondents based on the variables for assessing problem internet
behaviour
Variables F1 F2 F3 F4 PUI

Categories of respondents 9 + 63 6+~ 42 321 4 + 28 22+ 154
Lack of a problem with this variable | 9 + 26 6+ 17 3+9 4 +11 22 + 65
More likely to exhibit problem . . . N N
behavior with this variable 27 + 44 18 + 30 10 = 16 12+ 20 66 + 109
Existence of a problem with this | o c5 | 51 . 49 1721 | 21-28 | 110+ 154
variable

Source: Own calculations

The proportion of students categorized with problem behaviour according to the variables of the
dimension “Time, Involvement, and Attachment” is 15%. According to the dimension of “Neglect and
Withdrawal from other activities and readiness to decrease internet use” — 4.5%; according to “School
Performance” — 19.4%; according to “Social Comfort: — 1.4%. The aggregate variable for problematic internet
use “catches” 2.4% of students categorizing them with problem behaviour for all the indicators used in this
research instrument.

3. Conclusion

Some of the main dimensions of the term “problem use of internet” are defined. Using hierarchical
clustering six clusters with people are defined.

Cluster 1 — seekers of general information and entertainment.

Cluster 2 — chatters and searchers of entertainment and information.

Cluster 3 — communicators and searchers for general information and entertainment.

Cluster 4 — postal workers and gamers.

Cluster 5 — shoppers.

Cluster 6 — communicators.

It is necessary to track other groups of students through other quantitative research projects in order to
determine the real size of the group of people with “problem use of internet”.

An index of problematic behaviour (PBI) is calculated. It reflects a ratio between the proportion of
individuals with problematic behaviour and the proportion of individuals without problematic behaviour in the
respective indicator. The values of the PBI are calculated in the following dimensions: (1) time, involvement,
and attachment, (2) neglecting activities and refusal to take part in other activities and readiness to decrease use
of the internet, (3) school performance and (4) social comfort.

Four additional variables are calculated — the total sum of responses for each dimension. PUI is calculated
— the total sum of the responses for all 22 variables used to measure problem use of internet. The results of each
of the new variables allow each individual to be categorized according to each variable into three categories:
lack of a problem with respective variable; likelihood of problem behaviour with the respective variable;
existence of a problem with the respective variable. The aggregate variable for problematic internet use
“catches” 2.4% of students categorizing them with problem behaviour for all the indicators used in this research
instrument.
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Appendixes

Appendix 1
One-dimensional distribution of the cluster affiliation of the respondents based on the frequency of
observed activities with 2 to 10 cluster groups
Average Linkage (Between Groups) — 10 cluster groups

Frequency | Percent | Valid Percent | Cumulative
Percent
1 463 80.0 85.0 850
2 19 3.3 35 88.4
3 24 4.1 4.4 928
: > .9 9 93.8
> 5 9 9 947
Valid 6 21 36 39 985
! 1 2 2 98.7
8 5 9 9 99.6
9 1 2 2 99.8
10 L .2 2 100.0
Total 545 94.1 100.0
Missing | System 34 59
Total 579 100.0

20



ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2018,
ISSN 2367-7791, BAPHA, BbNrAPKs
ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2018,
ISSN 2367-7791, VARNA, BULGARIA

Average Linkage (Between Groups) — 9 cluster groups

Frequency | Percent | Valid Percent | Cumulative
Percent
1 482 83.2 88.4 88.4
2 24 41 4.4 92.8
3 S 9 9 93.8
4 > 9 9 94.7
i > 21 3.6 3.9 985
Valid : : B - %5
! > 9 9 99.6
8 1 2 2 99.8
J 1 2 2 100.0
Total 545 94.1 100.0
Missing | System 34 5.9
Total 579 100.0
Average Linkage (Between Groups) — 7 cluster groups
Frequency | Percent | Valid Percent CLF’)mUIat'Ve
ercent
2 25 4.3 4.6 93.9
3 > 9 9 94.9
i 4 > 9 9 95.8
Valid g o1 e 2 9.8
6 1 2 2 99.8
! 1 2 2 100.0
Total 545 94.1 100.0
Missing System 34 59
Total 579 100.0
Average Linkage (Between Groups) — 6 cluster groups
Frequency | Percent | Valid Percent Cumulative
Percent
1 512 88.4 93.9 93.9
2 > 9 9 94.9
3 > 9 9 95.8
Valid 4 21 36 3.9 596
> 1 2 2 99.8
6 1 2 2 100.0
Total 545 94.1 100.0
Missing System 34 59
Total 579 100.0
Average Linkage (Between Groups) — 5 cluster groups
Frequency | Percent | Valid Percent CLIJDmU|6.t|Ve
ercent
1 517 89.3 94.9 94.9
2 5 9 9 95.8
- 3 21 3.6 3.9 99.6
Valid A i > : 296
> 1 2 2 100.0
Total 545 94.1 100.0
Missing | System 34 59
Total 579 100.0
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Average Linkage (Between Groups) — 4 cluster groups

Frequency Percent | Valid Percent Cumulative
Percent
1 538 92.9 98.7 98.7
2 5 .9 .9 99.6
Valid 3 1 2 2 99.8
4 1 2 2 100.0
Total 545 94.1 100.0
Missing | System 34 5.9
Total 579 100.0
Average Linkage (Between Groups) — 3 cluster groups
Frequency Percent Valid Percent Cumulative
Percent
1 539 93.1 98.9 98.9
. 2 5 9 9 99.8
Valid 3 1 2 2 100.0
Total 545 94.1 100.0
Missing | System 34 59
Total 579 100.0
Average Linkage (Between Groups) — 2 cluster groups
Frequency Percent | Valid Percent Cl;mulatlve
ercent
1 540 93.3 99.1 99.1
Valid 2 5 .9 .9 100.0
Total 545 94.1 100.0
Missing | System 34 5.9
Total 579 100.0

K-mean method with 6 clusters

Appendix 2

ANOVA table of conducted clustering of variables for the frequency of completed internet activities using the

Cluster Error
Question Mean Mean F Sig.
df df
Square Square

A6.1. How often do you play games? 36.044 | 5 221 539 | 162.743 .000
IA6.2.How often do you download music, films,| 59.330 | 5 1.480 | 539 | 40.083 .000
games and programs from the internet?
IA6.3.How often do you search for non-schooll 109.531 | 5 1.276 | 539 | 85.860 .000
related information on the internet?
IA6.4.How often do you search for school-{ 72.015 | 5 1.613 | 539 | 44.659 .000
related information on the Internet?
IA6.5.How often do you use email? 103.989 | 5 1.422 | 539 | 73.114 .000
IA6.6.How often do you socialize with others| 106.239 | 5 1.064 | 539 | 99.891 .000
online?
IA6.7.How often do you shop on the Internet? | 122.268 | 5 1.296 | 539 | 94.311 .000
IA6.8.How often do use the Internet to help you| 79.549 | 5 1.596 | 539 | 49.828 .000
study (courses, tests, etc.)?
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Appendix 3

Screenshot of the results from the analysis of the multivariant normality of observed variables in AMOS

LEWz =3
= PUI MODEL LAST CFA.amw

Analysis Summary
- Notes for Group

Varizble Summany

Group number 1

Defaut model

X

-7 -4 FO0Em @
Assessment of normality (Group number 1) n
Variable min max skew cr.  kurtosis cr.
1.000 7.000 250 2461 -1.001 -4.916
1.000 7.000 -.079 =775 -919 4515
1.000 7.000 659 6.472 -.763  -3.749
1.000 7.000 343 3.374 -1.248 -6.129
1.000 7.000 142 1.400 -1379 -6.775
1,000 7.000 505 4961 -1.093 -5367
1,000 7,000 867 8.516 -.001 -.003
1,000 7,000 1,337 13133 1.460 7.172
1,000 7.000 2674 26265 8304 40788
1.000 7.000 - 013 - 146 - 699 -3.435
1,000 7,000 1,654 16248 2344 11,511
1.000 7.000 1,171 11506 538 2.642
1,000 7.000 1,612 15837 1.702 8.360
1,000 7.000 2,890 28392 9278 45572
1,000 7.000 3230 31727 12472 61.259
1,000 000 175 18424 :,gﬂz 14,49 . .
A LR According to Ahmad (Ahmad 2005), if the
. - - ' value of the excess (kurtosis) is greater than+ 2
4 1.000 7.000 400 3.926 -.705  -3.461 :
B 1o 7000 0 sasr e 1 | and/or the Value’ of assymetry is greater than t
EL21 1000 7000 1121 11005 269 L322 1, the assumption of normal distribution is
IEL1 1 1.000 7.000 =371 -3.642 741 -3.640 .
T1 1 2000 7.000 208 2043 022 106 1¢) ected.
T2 1 1,000 7,000 -1,011 -9932 -234  -1.148
T3 1 1,000 7,000 863 8479 195 957
T4 1 1,000 7.000 =371 -3.643 -.112 -.548
T5.1 1,000 7.000 - 466 -4.582 -951 -4670
196,450 57.664 v

TN & Ty T e 8B

Appendix 4

Initial results of the completed exploratory factor analysis — 22 variables — 5 extracted factors

KMO and Bartlett‘s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .865
Approx. Chi-Square 3351.931

Bartlett‘s Test of Sphericity df 231

Sig. .000

Total Variance Explained

T Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues - .
Component _ Loadings Loadings
Total %Of Cumulative Total %.Of Cumulative % | Total %Of .Cumul
Variance % Variance Variance | ative %
1 5.716 | 25.982 25.982 5.716 | 25.982 25.982 2.942 | 13.372 13.372
2 2.316 | 10.526 36.508 2.316 | 10.526 36.508 2.847 | 12.943 26.314
3 1.614 | 7.335 43.843 1614 | 7.335 43.843 2495 | 11.341 37.655
4 1.174 | 5.338 49.181 1.174 | 5.338 49,181 1.985 | 9.024 46.679
5 1.054 | 4.792 53.973 1.054 | 4.792 53.973 1.605 | 7.294 53.973
6 979 4,448 58.421
7 .892 4,057 62.478
8 .865 3.931 66.409
9 .765 3.476 69.885
10 752 3.417 73.302
11 .687 3.124 76.426
12 .641 2.914 79.340
13 .632 2.874 82.215
14 .599 2,721 84.936
15 .559 2.539 87.475
16 523 2.377 89.852
17 483 2.195 92.047
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18 460 2.089 94.136
19 422 1.917 96.052
20 370 1.682 97.735
21 274 1.247 98.982
22 224 1.018 100.000

Extraction Method: Principal Component Analysis.

Rotated Component Matrix®

. Component

Question 1 > 3 7 5
IEI__4_.I_Do you ever get on internet even when there are other interesting 641 | 252 | 079 | -006!| 032
activities?
IEL_5.Do you mainly sge_k advice from'your online friends when you are 627 | -142| 209 | 225 | 010
making an important decision about your life and future?
T2.How often do you usually get on internet no matter the reason why? 563 | .038 | .065 | -.050| .348
SL4.Do you ever get on internet while you are with friends? 552 | .220 | .000 | .113 | -.012
T4.Do you stay on the net longer than you had planned? 549 | 296 | .171 | .028 | .257
T3.How many hours a day do you usually spend on the Internet daily? 492 | 126 | .004 | .188 | .394
sllile;;'}Do you ever to go to bed late and stay on internet instead of going to 291 | 313 | 159 | 162 | 260
HS(;OZ.Do you ever put off doing your chores or homework because you are 170 | 750 | 252 | 066 | 168
surfing the net?
HSCO3_.D0 you ever completely ignore your chores or homework because you 24| 727 | 234 | 000 126
are surfing the net?
SL_l._D_o you ever ignore members of your family for the sake of your internet 312 | 516 | 040 | 277 | 032
activities?
IEL3.Do you ever get irritated, angry or react sharply, if your internet activities 252 | 513 | -049| 017 | -131
are interrupted for some reason?
SL6.Would you refuse to take part in an interesting school event because you 146! 495 | -102| 389 | 187
preferred to stay on the net?
IEI_J.DO you ever miss a meal so that you don’t interrupt what you are doing 236 | 453 | 098 | 350 | 017
on internet?
HSCO1. When you go home, is the first thing to do to turn on your computer? | .115 | .453 | -.015| .331 | .247
HSCO5.Does the time you spend on internet distract you from studying? 151 | .154 | .878 | -.026 | .051
;igh(())i.l?oes the time you spend on internet interfere with your concentration 165 | 003 | 866 003! 016
HSCO(_S.Does the time you spend on internet have a negative impact on your| 011 | 135 | 8431 022 |-038
grades in school?
SL7.Do you think that you can get to know a person better on internet than 053 | -064!| 041 | 7321 000
through personal contact?
IEL6.Do you feel more comfortable in the virtual world than in the real world?| .184 | .224 | .029 | .683 | -.071
SL2.IZ?0 you often prefer to stay at home surfing the Internet rather than going 090 | 329 | -085| 579 | 149
out with friends?
T5..Do you think that if you decide to use the internet less and for shorter 006 | -167 | -033 1 -168 | - 761
periods of time that you will be able to do it?
i-lr—ltléan%\tA’I) many days do you think that you would be able to go without =206 -061| 036 | 149 | -651

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Appendix 5
Initial results of the completed exploratory factor analysis — 22 variables — 4 factors
KMO and Bartlett‘s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .865
Bartlett‘s Test of Sphericity Approx. Chi-Square 3351.931
df 231
Sig. .000
Rotated Component Matrix*
: Component
Question 1 > 3 7
T2.How many times a day do you get on the internet no matter the 641 108 037 2109
reason why?
!EL4.D9 you ever get on the Internet even when there are other 631 106 130 110
interesting activities?
[T4.Do you stay on the net longer than you had planned? .609 278 .185 .043
IEL5.Do you maln_ly seek adV|c_e _from your onllpe friends when 508 914 190 935
lyou are making an important decision about your life and future?
'T3.How many hours a day do you usually spend on the Internet? .586 .236 -.035 .094
IELl._Do you ever to go to bed late and stay on the internet instead 553 314 164 157
of going to sleep?
SL4.Do you ever get on the Internet while you are with friends? 531 .083 .044 218
T1.How many days do you think that you would be able to go
without the Internet?lEL3.Do you ever get irritated, angry or react|  -.473 -.330 .108 .342
sharply, if your internet activities are interrupted for some reason?
!EL3.D0 you ever ggt irritated, angry or react sharply, if your 11 974 058 931
internet activities are interrupted for some reason?
HSCO2.Do you ever put off doing your chores or homework 934 677 392 157
because you are surfing the net?
HSCO3.Do you ever completely ignore your chores or homework| 973 621 316 118
because you are surfing the net?
SL6.Would you refuse to take part in an interesting school event 077 565 -092 356
because you preferred to stay on the net?
T5.Do you think that if you decide to use the internet less and for| _
shorter periods of time that you will be able to do it? 227 22 075 123
HSCOL1. When you go home, is the first thing to do to turn on your 101 508 -009 301
computer?
SLl.po you ever ignore members of your family for the sake of 349 400 098 378
your internet activities?
HSCC_)S.Does the time you spend on the Internet distract you from 170 108 876 - 027
studying?
HSCO4.D9es the time you spend on internet interfere with your 168 -036 849 - 016
concentration at school?
!—|SC06.Does the time you spend on internet have a negative 009 074 846 032
impact on your grades in school?
IEL6.Do you feel more comfortable in the virtual world than in the 156 163 032 699
real world?
SL7.Do you think that you can get to know a person better on the 042 011 - 015 640
Internet than through personal contact?
SL2.Do_ you often pre_fer to stay at home surfing the Internet rather 132 378 - 096 534
than going out with friends?
IEL2.]_)0 you ever miss a meal so that you don’t interrupt what you, 337 345 143 433
are doing on internet?

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Appendix 6

Standardized regression coefficients and coefficients of determination (R?) according to factor groups

Standardized

Coefficient of

Code Content of the Indicator regression determination
coefficient (R?)
Factor 1: Time, Involvement and Attachment
T4 Do you stay on the net longer than you had planned? 0,68 0,47
IEL1 Do you ever to go to bed late and stay on the internet
. . 0,63 0,39
instead of going to sleep?
T3 How many hours a day do you usually spend on the 0,58 0,34
Internet daily?
IEL4 Do you ever get on the Internet even when there are other
- . AR 0,56 0,31
interesting activities?
T2 How often do you usually get on the Internet? 0,52 0,27
SL4 Do you ever get on the Internet while you are with friends? 0,50 0,25
IEL3 Do you ever get irritated, angry or react sharply, if your
. oY . 0,48 0,18
internet activities are interrupted for some reason?
IEL5 Do you get advice mainly from online friends when you
. . . 0,43 0,22
are making an important decision?
Tl How long do you think you can go without internet? 0,38 0,15
Factor 2: Neglecting activities and refusal to take part in other activities and readiness to decrease use of the
internet
HSCO2 Do you put off other commitments because of the internet -0,81 0,65
HSCO3 Do you ever ignore completely your commitments because
-0,78 0,61
of the Internet
SL1 Do you ever ignore member of your family - 0,53 0,28
HSCO1 | When you go home, is the first thing to do to turn on your
-0,49 0,24
computer
SL6 Would you refuse to take part in an interesting school
-0,37 0,14
event because you preferred to stay on the net
T5 Do you think that you can decrease your internet usage if
. 0,31 0,09
you decide to
Factor 3: School Results
HSCO5 | Time spent on the Internet distracts you from your studies 0,91 0,83
HSCO4 | Time spent on the internet interferes with good 0,80 0,64
concentration at school
HSCO6 | Time spent on the internet has a negative impact on your 0,74 0,55
school grades
Factor 4: Social Comfort on the Internet
SL2 Surfing the internet versus opportunities to go out with 0,64 0,39
friends
IEL6 Feel more comfortable on the internet than in real life 0,61 0,37
IEL2 Miss meals because of the Internet 0,59 0,35
SL7 People online can be known better than those in real life 0,36 0,13
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Muciu 3a HeI0Ka3aHU XMIIOTEe3H

Meno MUXAJIOB?

! Mixorommueckn yHMBepcuTeT, BapHa, bbarapus
mihajlov_penu@abv.bg

Pestome. Ilen Ha HacTosAIIATa CTATUS € MPEACTaBsHE Ha eaHa (uIococka riieHa TOUKA 32 CYETOBOJICTBOTO.
M3nomsBan e GuIocoOPCKUAT MOAXON KAaKTO Ha KIACHIM BBB (HUIOCO(HATA, Taka W ChBpPEMEHHA IJIeJHA
Touka. CueToBOAHMTE MPOOIEMH ca MpedyleHH mpe3 mpu3MaTa Ha (umocodcekus morien. Juckytupa ce
EMIIMPUYHOTO U3CIEIBAaHE B CYECTOBOACTBOTO Ype3 HalOmoaeHne u o0oOmenHue. JlameHu ca HAKOH
¢unococku BIKIAHUS 3a BPB3KH Ha MaTeMaTHKaTa ¢ HKOHOMHKATA, MaTEMAaTHKaTa 1 HKOHOMETPHATA.

KirouoBu 1ymu: caeToBoICTBO, GHIOCO(PCKH TOAXO.

1. ®opmyanpoBka Ha npodeMa

OsaryiaBux Ta3u CTaTHs Taka 10 CICAHUTE CHhOOpaKEHHs: MBPBO, CUETOBOJCTBOTO JHEC € W3IPABEHO
npej HOBH MPEAN3BUKATEICTBA;, BTOPO, MPOMEHHUTE B MKOHOMHYECKATa HayKa C€ OTpas3siBar 10 CBOeoOpaseH
HAYMH BBPXY HEr0; TPETO, M3BBHPIIBA CE€ MPOOUB B CTApU CTEPEOTHIIM M KAaHOHH, MPEBH3MOIBaT ce 3aliymu,
BBH3HHKBAT HOBU TEOPHH U XHUIIOTE3W; YETBHPTO, MOSBSIBAT CE€ HOBU Pa3pabOTKH, OCIMOPBAIIM 3HAYUMOCTTA W
MBJIHOTATA HA JOMHHHUpAIaTa TEOpHs; IEeTO, CTApOTO CE PYIIH, HOBOTO € B 3apOJMIN, BCE OIE HE ©
KPHCTATM3UPAJIO KaTo ChINHOCT u hopma. ToBa Hanara aa ce 0ObpHEM C JIUIIE KbM HAKOU HEPEIICHH BBIIPOCH B
CUYCTOBOACTBOTO, HAKOHU Ja ITOCTABUM HAa BHUMAaHHUCTO Ha YUTATCIIA.

ABTOPBT, OT TJICAUIIE HA TEOPUATA U METOIOJIOTHATA HAa HKOHOMHYECKaTa HayKa, MMa 3a I1eJ 1a TIOCTaBH
HAKOW HCPCUICHH BBIIPOCU TIPE CUCTOBOAHATA MUCBHJI. Hsakon morar Jla 3ByYaT Mo CTpaHCH Ha4YuH, 10 THUA
NPUYMHA B 3arIaBHETO € CJOXKEH TEKCT ,,MHCIHM 3a HeIOKa3aHW XHUIoTe3u”. Moke OM TOBa Ie MpHBICYC
BHUMAaHHUETO Ha HayYHaTa OOIIHOCT.

2. V3x01HM NMpeInoCcTaABKH U aHAJU3 Ha NMpodJieMa

He mperenpupame Ha ObJeM CHENUANNCTH B TEOPHsITa HAa CUETOBOJCTBOTO M 3aTOBA HE MOXEM Ja
BHUKHEM B HEWHHUTE THHKOCTHU U JeTainu. ToBa, 4e He CMe CTIIeIIMaIUCTH, He 3HaYu e He OMBa Ja ce JOKOCBaMe
1o Hest. TeopusTa He MOke Jja ObJIe JIeTI0 caMO Ha CHEIMATUCTH, paOOTEeIIN B TOBA HAMpaBieHHE. 3a ChKaJeHHe
TOBa MPOAbKaBa U AHec. Hammre npeaiu nMaxa no-apyT MOAX0, MpocIeanm i uctopusta, Kant, Xeren,

0. Konr, K. Mapkc, U. TIpuroxus u mp. pasriex/jaxa Heljara Ha mo-mupok ¢poHT. M ToBa uma cBOs
noruka. Beeku, KOMTO ce 3aHMMaBa ¢ YacTHU BBIPOCH, HE MOXKe Ja OTMHHE oOuruTe. Toli Ha BCsika Kpadka ce
cOmpckBa ¢ TaX. TeopusATa HA MKOHOMHUKATa TPEICTABIABA €IHO IUIO. 3a A S M3YYHM, HHE W3KYCTBEHO S
pazzensMe Ha OTAeTHHU YacTu. Hsamar m ycer 3a 1su10To, HAMall yceT 3a yacTra. JacTra He € ISUI0TO, BBIPEKH
ye B JUAJIEKTHMYECKU CHET BUJ IO ChIbpKa. B mocnenHo Bpeme cMe CBUAETENM Ha JApyr noaxon. Yacrra ce
3aTBaps W Karcyiupa B cebe CH, He ce OTKpHBA 3a JPYTU CHCTEMH, OTKBCBa CE OT IIIOTO, MOMajaMe B TACHA
Crie[Ualin3alys, OT poJia Ha Ta3u: JIeKapAT ce CHelHalIi3upa 3a €JHOTO YyXO0, a APYT 3a IPYroTo, KaTo 4e JId TO3U
ahopu3bM HE € JIMIICH OT ChIAbpPKAHUE.

Moske na 3By4d MapagoKCaTHO, KbM CUYETOBOJCTBOTO Bce Ole He ce mpwiara ¢puiaocopcku moaxoa. B
HaIllA JTHU, HA€ CM€ CBUJCTENU Ha MpoOuB B Tasu nocoka. llIkomata Ha COKOJIOB AaBa MpUMeEp B TOBA OTHOIIIE-
Hue. Bede ce mosBHXa W MBPBUTE MyOJUKalMud. Y HAc MO €IHW WIM JIPYTH NPUYWHH OTCHCTBAT TAKUBA.
IIpeauMcTBO ce AaBa HA YKUCTO CUETOBOJHH MPOOJIEMHU OT pojJia: KOW MPHUXOIU U PAa3XOIH KbM KOS CMETKa
cienBa 1a ce oTHecaT. He oTpuyam TO3HW MOAXOJI, HO TEOPHUATA HA CUETOBOJICTBOTO HE OMBA J1a ce CBEXIa caMo
KbM TOBa, HEHH HEIOCTAThK €, Ye Ce 3aTBaps B PAMKHUTE Ha CBOSI IPEMET, HE C€ OTBaps KbM APYTd AUCLUIUIMHU
Y CUCTEMH.

Teopusra TpsOBa J1a ce OICHsBA OT Pa3IMYHU [JICAHHA TOUYKH. T He OMBa J1a ce pa3riekaa SAHHCTBEHO OT
rJeIuIIe Ha HEITHUTE MOCTYIaTH.
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Ho xxuBoTHT € MHOTONHK. T0if HE THpIHM cXeMHU U mIa0inoHH. ViMa MHOTOIMHEHHOCT HA HKOHOMHYECKaTa
TUHAMUKA, KOETO Ce OTHACA HE CaMO 3a MKOHOMHYECKaTa HayKa, HO W 32 €CTeCTBCHHTE. 1 eOopeTHdyHa crcTeMa
CBhIBpXKA IBE CHWIHM: LEHTPOCTPEMHUTENHa W IIeHTpoOexkHa. [IppBaTa ce cTpeMm Aa 3ama3d IIETOCTTa Ha
CUCTEMaTa, SIpo W 3aIIUTEH Mosic. BropaTa, eleMeHTHTe 1a W3IH3aT MU3BBH NpeAeiuTe Ha Ta3H CHCTeMa, J1a
NpUIOOUAT CTAaTyC Ha CAaMOCTOSATENTHO (pYHKIIMOHUPAHE.

JlHec chlecTBYBaT HOBH TCOPETHYHU CUCTEMHU: KOMOWHALMS, KOAJIMIUS, UHTETPALUs, CHKUTEICTBO Ha
TEOPHH OT Pa3iIM4eH poJ, NPOHUKBAHE Ha CHCTEMH €/IHa B APYra, OTHOP U BB3MYIIEHHE Ha CUCTEMH, COLIMAIIHA
ayleprusi, HeOIyCKaHe Ha CHCTeMaTa Jia IPOHUKBA B JIPYTrM CUCTEMH. ToBa BaKM M 3a c4eToBOACTBOTO. KaTo
BUJI CHICTEMa TO HE MOJKE Jla OCTaHe W3BBH JPYr'H TEOPETHYHH CHCTEMH, HE OMBa J1a ipeHedpersa GUI0coPCKus
MOAXOJ B CBOSI @HAIM3 M JIa CE CBEXJa caMo JI0 NMPaKTHYecKa MPUIOKUMOCT Ha 3HAHMATA, J1a Ce NPEeBpbIIa B
CBOETO pojia 3aHasT. TEOPETUIHNTE CHCTEMH Ca OTPaXCHHE Ha PeaH HKOHOMHUYECKH mporecu. ExHa cucrema
Moe Ja Opae Oe3ympedHa OT TIEeTUINe Ha CAMHUTE ITOCTYJIATH, KOUTO sI ChCTaBIIABAT, HO CpPAaBHEHA C IPYT PaHT
CHCTEMH Ja He OBIe JO0TaM IUIOAOTBOPHA M HAyYHO M3IbpKaHa. Jla mocounmM HSIKOHW mpuMepH: EBkmmmoBaTta
reoMeTpus € Oe3ynpeyHa OT IIISUINE Ha CBOSITA CHITHOCT - IBE YCIIOPEIHH IIPAaBH HE ce MpecuvaT, HO CpaBHEHA
C HEEeBKIIMIOBaTa reoMeTpusi, Ta3u Ha JlobaueBCcKkH, TOBa He € Taka. J[BeTe NTMHHWM B JajedUHATA CE MPECHYAT,
THH KaTo UMa H3KPUBSBaHE, YCYKBaHE Ha POCTPAHCTBOTO.

[lpunomMHsSM Te3M Hemla 1O CIETHUTE ChOOPaKEHHs: I'BPBO IMPOOJIEMHUTE Ha CYETOBOJACTBOTO cCa
npoOJieMH He caMO Ha Hero, HO W Ha JAPYT'H TEOPHH; BTOPO, TO HE MOXKE Jja ce OOSICHH C €JJHa €JJMHCTBEHA TEO-
pus, 3anoxena ome oT Bpemero Ha JI. [lagonu (1494 r.); TpeTo, TEOPEeTUUHOTO MO3HAHKE JIa CE ONMUpA Ha MO-
HIMPOKa OCHOBA; YETBBPTO, Aa ObJIe JEJI0 Ha CHHTE3 OT TEOPHU. A TOBA Hajara MpeoleHKa Ha JOMHHU paliaTa
TEOpHsl, OocTapsiia JIM € TS, WIM B CTaaus Ha WH()OPMAIMOHHOTO OOIIECTBO CTECHsSBAa CBOS 00XBaT, ryOu
TpeIHa3HaYCHNE WITH MPUI00UBa IPYro m3pakeHHe. To3w BBIpOC HAMa €AHO3HAUeH OTroBop. Toi ce Hyxkmae
OT TIO- TOJISIMa 0OCTOSATEICTBEHOCT.

3. TeopeTH4YHO W eMNUPUYHO MO3HAHME M HEroBATa 3HAYMMOCT B aHAJM3a HA
CYETOBOJHUTE MPOOJIEeMH

To3u BBIOpOC AHEC MPHUAOOMBA 31000JHEBEH XapakTep. AKO MHpead Teopusra ¢ Ouia Ha MOYUT U
yBa)KCHUE, Cera € Ha 3aJIeH IUI1aH, JOpU Moxe Ou - 3a0paBa. BHyiaBa HU ce, ue eMIMPUYHOTO MMO3HAHUE TPsOBA
Ja Oblie TPHOPUTETHO, TO KaTO Y€ JIM € HEeMoCPeJCTBEHATa MPaKTHKa. MHOTO TUCEpTAlUH, XaOUITUTAIIMOHHU
TPYAOBE, HAYYHU HU3CICABAHUA CJICABAT I'bTA HA ONMCAHUCTO: HI/I(pr/I, TaGHI/II_[I/I, B3€TU B I'OTOB BUJ OT pasHHU
cTaThcTHYeCcKn cOopHuuM. Teopusita ce ryOu, JOKOJIKOTO € Haiuie, uMa 0030peH, 00o0IiaBall XapakTep,
pa3nuiisiHa e, JIMICBA CTPOMHOCT Ha U3JI0KEHUETO, HE ChIIbpiKa HOBH HEIlla, U3IIbCTPEHA € ChC CTapH KIUIIETa U
OanamHu UcTUHU. [IpenogaBaHeTo ChII0 UMa TaKbB XapaKTep.

ToBa He TpsiOBa ja Ob/ie BT Ha HAYYHOTO U3CJIEBAHE U HAa CaMOTO IperoiaBane. bes na Biu3am B criop
U B THHKHU JIeTailii Ha mpoOjema, e 1ocova camMo HSIKOM W3XOJHH IMOJIokKeHHs. Bceska HaywHa paspabotka,
KaKTO W IPETOJaBaHETO HA MKOHOMHYECKH 3HAaHHWsS TpsOBa J1a MMoYMBa Ha TPH ,.KkuTa” (cTHI0a): dmiocodus,
TEOpUsT U METOJIOJIOTHsI, MpPaKTHYeCKa NPWIOKUMOCT. Te3n Helna, Karo 4e JiM, Td HsIMa, BPHX B3UMA
emnupukara. Ts obaue He MOXe Ja 00XBaHE U pa3Kpue CHIIHOCTTA, & CAMO OINKCBA BHHIIHATA, MTOBBPXHOCTHA
CTpaHa Ha SIBICHUATA. EMIMPUYHOTO MTO3HAHKE € YACTHYHO 3HAHHE, HEOOXOAUMO, HO HE JJOCTATHYHO Ja Pa3KpHe
chiIHOCTTa. TO HE M3uepIBa 3HAHHATA B HEromara IsuiocT. FIkoHOMUYecKaTa HayKa, KAKTO U CUYETOBOJICTBOTO,
HE € caMO eMITMpUYHA HayKa, KAaKBUTO TBBHPAEHUs ce cpelar. Te o0XBalaT: TeOpeTHUECKO 3HAaHNE, EMITMPUYHO
TMO3HaHUEC, NapaaurMaTu4yHO, MHCTPYMEHTAJIHO IMO3HAHUC, ONIMTHO MO3HAHUE, NEAYKTUBHO ITO3HAHUE. CraoxHara
CBbBKYINHOCT Ha CYECTOBOACTBOTO HE MOXKE J1a C€ NPEACTaBHU U U3Yy4YU CaMO OT €JHO MO3HAHUE - EMITUPUIHOTO.

TeOpI/ISITa n EMIIMpUKaTa Ca CTCIICHW Ha YOBCHIKOTO IMO3HAHWE MW KAaTO TaKWBa Ca B C€UHCTBO U
npotuBopeure. TeopeTHyHaTa Hayka He € eMIIMpUYHa HayKa, HO He € M anpuopHa. McruHata He MOXe Jia ce
paskpue caMo upe3 JOTHUECKH anpropeH mbT. JlormyeckaTa CTpOroCT U BbTPELIHATA HETPOTHBOPEYHBOCT HE HU
npe/nasBa OT IPEIIKH U MPAaBUIIHA TEOPETHIHN KOHCTPYKIMH. [IpaBUIIHO TOCTPOEHH CHIIOTH3MHU MOTaT A3 UMaT
pe3yJsiTaTy, MpOTUBOPEYAIH Ha AEHCTBUTEIHOCTTA. Besko Hale 3HaHMe 3amouBa OarojapeHue Ha CeTHBaTa HU,
IpeMHHaBa 1ociIe KbM pa3chbKa U 3aBbpIIBA CJIEJ TOBA B pasyMa. [IbpBaTa cTeneH Ha IM03HaHWE € CETUBHOTO,
YYBCTBEHOTO, CJIEJ] TOBA - JIOTMYECKOTO, a0CTPaKTHOTO. J[BeTe CTpaHU Ha MO3HAHUETO TPsIOBA /1a BHPBIT pbKa 3a
pbKa ,,BCHYKH OOEKTH, KOMTO IPEJCTaBIABAT CyOCTpaT Ha YOBEIIKOTO yCellaHe, BB3IpPUSITHE U HaOIIIoEHMHE,
NpEeMHMHABAT M Npe3 ceTuBara Ha kuBoTHUTE. HO camMo 4oBeKbT MOXKe Ja mpeodpa3yBa CETHBHUTE CTUMYJIH B
HaOJII0IeHHe ¥ ONUT U OTHOBO CaMoO TOW MOXe Jia MOJPeXa pa3jInuHUTE HAOJIOICHHs U OMUT B ChIVlacyBaHa
cuctema (JI. o Muzec 2015).

TeopeTH4HOTO TMO3HAHHWE B CYETOBOJCTBOTO pa3KpHBa CHIIHOCTTA Ha SIBICHUETO IOCPEICTBOM
HaOmoenue u o6obmenne. EMnupruaHoTo mo3HaHue, obade He oOXBaimla BCUYKHM CTENeHW Ha mo3Hanue. Ot
Ta3W TJieHA TOYKA, HEJOOLIEHKATa Ha MKOHOMHYECKAaTa METOMOJIOIMS M TeOpHs Ha MO3HAHMETO y Hac He €
ompasaaHa. MIHTepechT KbM TAX crajga. C4eTOBOACTBOTO TPSAOBA Jla ouepTae CBOETO MPOOIEMHO T0JIe M METOJI0-
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JIOTHSA, J1a BUAH AN , AApOTO” ¥ ,3aIIUTHHSA IOSIC” Tald HE ca 3aCTpalleHu. A TOBa Hajara Ja HaBJIe3eM B IIO-
MIMPOK KPBI' HA HKOHOMHUYECKO U3CIICIBAHE.

Taka uye cXBalJaHETO 3a MPHOPUTET HAa EMIIMPHUYHOTO MO3HAHWE W MPENOJaBaHE € JIMIIEH OT BCSKO
ocHoBaHMe. To 3aTBapst IbTS HA MIO- MOJIEPHHU METOH HA TIO3HAHHUE - HE € MPEAUMCTBO, @ HEAOCTAThK Ha camara
TEOpusi M Ha IPerojiaBaHeTo. 3a Ja ObJe MPeoosTHO MPOTUBOPEYNETO, OM MOIJIO Jia C€ OTHBa KbM HSKAKBO
“criopasymeHue”, chriamnieHie (KOHBEHIIMOHATU3BM) MKy Pa3IMYHUTE TEOPETUIECKH LIKOJIH.

HkxoHOMUKaTa MpeMHHaBa OT €IHO ChCTOSHUE B JAPYTO, OT Xa0C KbM HOPSABK U 00paTHOTO, OT HOPSIBK
kbM xaoc (M. Ipuroxwun, M. Crenrepc 2001). Toraa Moxe 1 MpoOIeMUTE HA CYETOBOACTBOTO Ja C€ OOSICHAT
C elHa eAMHCTBEHa TeopHs. B kuBOTa, KakTO Ka3aX, ChIIECTBYBAa U HEJIWHEEH IIbT HA pa3BUTHE, a TOU HE ce
nobupa B paMKHTE Ha JOMHHHUpAIlaTa HapajurMa B CUYETOBOJACTBOTO. B Xoxa Ha 4YoBewmIKHMs Iporpec, Ha
[MBMJIM3AIMATA, HayKaTa cé OCBOOOXIaBa CAMOOYMCTBA OT OHHMSI TEOPHH M TPEIIKH, KOUTO IIPEYaT Ha TO3H
IpOTpeC U Ha Ta3W LUBHIM3anus. JloMHHHpaIiaTa Teopusl HE MOXKE Jja ce IIPUEME 3a BEYHAa M YHHBEpCallHa 3a
BCHYKH BPEMEHA.

4. C4yeToBO/IHATA HAYKA B KOHTeKCTa Ha napagurmara Ha T. Kyn

Tyk, Moxe na ce Bb3pa3u — napamurmara Ha KyH ce oTHacs Haii-Beue J0 €CTECTBEHHTE HayKH M TO-
CHeUaIHO A0 Kiacuueckara ¢usnka u actpoHomus. ToBa He ce OTpUua, HO He O3Ha4aBa, 4e TpsOBa aa ce
OTXBBPJIM HEHHATa METOMOJIOTHS CIPSIMO MKOHOMHYECKaTa HayKa. 3a 1a ce BUIH, JOKOJKO € IPUIIOKIMa, HeKa
BUJIMM HEHHAaTa KOHIENTyalHa chITHOCT. OTYacTH 3a TOBa CTaHA JyMa, cera Ie pasriiefiame npodsiema oT Ipyr
wI'e Ha 3peHue. T. Ky nzxoxna ot cnexaute odctostenctsa (T. Kyr 1996):

1. Haykara, B ciiydasi CHeTOBO/IHATa C€ Pa3BUBA B ChOTBETCTBHE HSIKOU MOJIEITH

2. I'pyna y4eHu OTKpUBAT OPYTW MOJENN U TEOPHH, APYTH 3aKOHOMEPHOCTH, T.€. O-€(EKTHBHU METOIH
Ha Hay4HO No3HaHue. Yl Ha Ta3u OCHOBA THPCAT, 1Ay TBBPJCHUITA MO/JIEKAT Ha eMITUPUYHA ITPOBEPKa, aKo He,
KOpUTHpaT CBOUTE TPHHIIUIIH.

3.ITapamurmara ThpcH HAYMHHU 1O HOBOMY Ja ce€ OOSICHAT (paKTH, CHOMTHS, KOUTO BIIM3AT B TEOPHATA U
NPErnoIaBaHeTo Ha Y4eOHN TUCIUILTMHN U HEBB3MOKHOCTTA T€ JIa C€ OCBETIIAT C IPEIUIIHI TCOPHH.

OCHOBHHUTE TIOJIOKCHHUSI Ha Ta3W Napajaurma, u3paseHa B HeroBaTa KHHra ,,CTpyKTypara Ha Hay4YHUTE
peBoIIOIMK” ce CBEXJa J0 TOBa: HayKara Ce pa3BHBa B CHOTBETCTBHE C HSIKOM TEOPHM M MOJENH, T. Hap.
JOTapaJirMeH IEpHoJl, CHIIECTBYBAT Pa3IMUYHU KOHKYypHpAIl¥ TEOPWH, HO HHUTO €IHAa HE € JOMHWHHpAILa;
napagiurma, JOMHHHMpAIA CPeJ OCTAHAJIMTE IIKOJIM, BCHUYKH NMPU3HABAT HEWHATa PHKOBOJHA POJIS; HOPMAITHO
pa3BHUTHE Ha HAayKaTa; KPU3HUCEH CTaJlWif; MOsiBa HA HOBA MapaJurmMa; MPOMEHHU B CTPYKTypaTa Ha Hay4HaTa pe-
BOJIIONIMSI, YTBBPIKAaBaHEe HAa HOBA MMapajJinrMa B CTPYKTypaTa Ha HaAyYHOTO ITO3HAHWE; Bb3BPBIIAHE KbM CTAIHA
Ha HOpMaJlHaTa HayKa.

Bnucear Jim ce Te3u H3MCKBAaHHUA KbM C4eTOBOJHATA HayKa?

B ompezenen cMUChI 1a, HO a3 HE TH Pa3TIIeKIaM.

Tyk BB3HUKBa BbBIIpOCa, Naid (aKkTUTE W CHOUTHATA B CUYETOBOJCTBOTO MOrar Ja ce OOsICHAT ¢
JIOMHHHUpAIaTa Teopus, 3ajoxeHa oime ot Jlyka [Tauonu. Ako He - HACTBIIBA KpH3a B HAy4YHATa PEBOJIOLIMS.
Crapara Teopusi WJIM C€ OTXBBpJII WMJIM CTecHsBa cBos oOxBar. Crapure 3HaHus ce Gammuduuupar,
OIIpOBEpraBar M ce JjaBa IIbT Ha 3HaHHs, 00YCJIOBEHH OT HOBaTa Napaurma.

TeopusiTa Ha CYETOBOJCTBOTO, CIIOPE] HAC HE MOXKE J]a MPEJIOKH 32 Cera MO-KOHCTPYKTHBHH ITPOTPaMH,
OT Te3W KOWUTO ca B MOMEHTa. BeposiTHO 1ie ce Bp3pasu, 4e uMa APYIU MapajurMi B CYETOBOJHATA OTYETHOCT:
[IppBO, aHTpOmoNOrMuecka (C4eTOBOJIHATA MPAKTHKA OMpEAeNs TEOpHsATa; BTOPO KOHIOHKTYpHa (Tasapa
(dhopmupa Teopuara); TPETo, CHOUTHITHA (IPOTHOCTHYHA (YHKIINS) YETBBPTO, IpollecyaaHa (poIec Ha B3eMaHe
Ha peIIeHHs); TeTO, MJICOJOTHU3MpaHa; MIeCTo, WH(POPMAIMOHHA (OIleHKa Ha WH(popMamusTa 3a (akTHTe Ha
CTONAHCKHS XHUBOT) celMa, OMxoBepcTHYHA (M3ydaBaHe MTOBEICHUETO Ha JIMIATa, NpUEMaIly pemeHus). Te3u
napagurMu B KOMOMHHpPaH, ChIbpPIKATEJICH IIaH MOTaT Jia ce MIIPEACTaBsT MO-CIIeJHUS HAaunH: YHUrpaduiecka,
muarpagudecka, kamepanna (E. . 3yra 2012, H.B. I'enepanosa, H.A. Coxonosa 2012).

ToBa, ciopes Hac, He ca apaguTMH B CTPOTHUS (HUIOCOPCKH CMUCHI HAa TOBA TIOHATHE, TIPIIIOKEHN KbM
MKOHOMHYECKHS aHaJli3, T¢ OBEYE HAMOI005IBAT HA HKOHOMHYECKHU MOJIXO/IH, HO He M Ha mapaaurmMu. GakTsT,
4Ye CYETOBOJICTBOTO MMa JONHMPHU TOYKH C TMPABHO-2JIMHHUCTPATHBHH aKTOBE M C HMHCTUTYIHUTE, HE TO
NpeBpbllla B NMPaBHA W MHCTUTYLWAIHa Hayka. JlOMHHHUpalata TeOpHs Ha CYETOBOJICTBOTO CTPaja OT eIUH
CBIIECTBEH METO/I0JIOIMYECKH NOpoK. Taszn Teopust ce mpescTass 3a yHUBEPCAIHA, IPUCHIA HA BCUYKU CTaIHH
Ha o0miecTBOTO. Besika Teopus e orpaHMdeHa OT BPEMETO, NPH KOETO BB3HUKBAa. Hsima TeopHs 3a BCHYKH
BpeMeHa. AKO TeopusTa He c€ MOTBbp)KAaBa OT OCHOBHHMTE (haKTH, IIOCTaBs Ce I0Jl CbMHEHHE HEHHaTa
0O0IIIOBANHOCT.

[IpoBb3riacuia ce 3a HEMOKJIATUMa M YHHBEPCAJIHA, CUCTEMAaTa Ha JABOMHOTO CUETOBOJACTBO CE€ OIThJIYBA
Cpelly TeOpUH, KOMTO 3acsiraT HelHaTa KOHIEeNTyanHa chInHOCT. KakBo 3Haun yHuBepcaiHoct? ToBa e Heus-
MEHHOCT Ha pesia. Bcuuko, KOETO MpOTHUBOpEYM Ha HEro ce oTpu4a. TeopuuTe HE ce Pas3riIeKIAT B TAXHATA
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IUIOCT, KaTO CTETICHH Ha YOBEIIKOTO To3HaHue. Ta3u MeTomonorniecka cinadoct cr3pst u Umpe Jlakaromr. “Axo
pasriename Haii-3HAYMMHTE MOCJIEAOBATEIHOCTH HA TEOPUHTE, MMAIM MSCTO B HCTOpPHATA HAa HayKaTa, TO
BUJIHO €, Y€ CE XapaKTepU3UpaT ¢ HEMPEKbCHATOCT, CBBP3BAIll TEXHUTE €IeMEHTH B exHo 1pu1o” (M. JlakaTom
1995).

C4eToBOJICTBOTO HE OMBa Jja ce 0OBBP3Ba CaMo € e/lHa €AMHCTBEHA Teopusl. B Ta3u Bpb3Ka HE € W3JIUIIHO
Jia mpunoMHuM ciosata Ha Mimpe Jlakatont: “3a Ilonsp, nuie Toi, N3MEHEHUETO Ha HayKaTa € PallMOHAIHA WIN
MIOHE Ce IMoJ/laBa Ha palMOHallHa KOHCTPYKLMS U monajaa B cdepara Ha oTkputuero. 3a KyH n3menenuero Ha
HayKarta - OT €JHa MapaJurMa KbM Jpyra - € MUCTHYHO OOPBIICHUE B Jpyra Bsipa, KOETO HE C€ PBKOBOIU U HE
MOXE Jla ce PBKOBOAM OT IIpaBWJlaTa Ha pa3yMa, M KOETO M3IUIO momajna B cdepara Ha (couuaaHaTa)
MICUXOJIOTHS HA O TK P U T U € T 0. VI3MEeHEeHHeTo Ha HayKaTa nMma penurnoseH xapakrep” (U. Jlakatomr 1995).

To3u moaxox, MPWIOKEH KbM TEOPHUSTAa Ha CUETOBOACTBOTO s 0Opnda Ha 3acTOd. MouTe BB3pakKeHHS
CpeIly HETO ce CBEXKAAT 10 CIECAHOTO: MbPBO, NPEXOAbT HA NKOHOMHYECKATa HayKa OT €IHa MapajurMa KbM
JIpyra, € IUIOJ HE Ha MHCTHKAaTa, a Pe3yiNTaT Ha MKOHOMHYECKHUTE NMPOMEHM Ha ACHCTBUTEIHOCTTA; BTOPO,
“mpaBuiaTa Ha pasyma’ HE ca YMO3PHUTENHH 3aKIIOYCHHUS, & OTPAKCHUE HAa PEealHU OOCKTHBHH MKOHOMHYECKH
MPOLIECH; TPETO, JOTHIECKUTE (JOPMHU HAa MHUCIEHETO, HA pa3yMa MOTaT /1a IMaT CaMOCTOSITEIIHO OWTHE, HO T€ HE
MorarT W He OMBa Jla ce OTKBbCBAaT OT CBOSTa OOEKTHBHAa OCHOBA; YETBBPTO, Pa3yMbT OCBOOOAEH OT
CBIBPXKAHUETO (peasHOCTTa) € CIHEeKyJaTHBHAa M3MHCIIMIA, TpaHUYEIla C MUCTHKATa, OTKpMBAaIla IBT Ha
uzeanusma.

Jla ce mpu3Hae HEMOKJIATMMOCTTa Ha JaJieHa TEOpUs M CBBP3aHU C HesS KaTeropuu, TOBAa 3HAYU 1a ce
OTpHYa UCTOPUYECKUS XapaKTep Ha HMKOHOMHYECKaTa HayKa U CBBbpP3aHUTE C Hes KaTeropuu. ToBa 3Hauw, ye ca
KOHCTPYUPAHH 0 €CTECTBEH HAYMH, Y€ Pa3BUTUETO UM CIIEBA TO3H IIbT, a APYTUTE MO U3KYCTBEH HaYUH. ToBa
TBBpAe MHOTO HamoMmHA “Kpasr Ha uctopmsara” Ha Dykosma, KoATO 0Opu4a camaTa MCTOpPHUS Ha 3acToil. bes
KPHUTHKa Ha CTapoTO, HE MOJXKE Jla ce YTBBpAH HacTosmeTo. Ctaporo obadue HE cleqBa Ja ce OTpHUIa U3IUIO, a Aa
ce Brpak/ia B HACTOSIIETO M OBIEIIETO, OT ITICAUIIC Ha [IETUTE HA IBIKCHHETO.

HaykaTa e HU3 OT TeopHH, CheIMHEHH B €IHO [su10. KpHUTHKa KbM JOMUHMpAIIATa Teopus TpsiOBa 1a uMa
HE CaMo TI0 BpeMe Ha KpH3a, HO M B 3a4aThe U BB3XOJ OT HEHHOTO pa3BuTHe. KpuTHKa mpean KbM MapKCH3Ma
HiMamre. Tol ce BB3XBaisiBalIe M aOCOMIOTH3MpAIle, NPUTaKAalle ce KbM €IHa WIH Jpyra MOJUTHYECKa
IpynupoBKa (HOMEHKJIaTypa). BesAko OTKIIOHEHHE ce cMATallle 3a epec, NMposBa Ha OypixoazHa HIECONOTHS.
Hemara B 1elCTBUTENHOCT CTOST MHOTO IO-pa3in4HoO. [lopu na npuemem, ye JajiceHa TEOpUS € B CBOS aIlloOrew,
pe3yaTaTtuTe, AOPU U €MIIMPUYHO NMOTBBPJCHH, HE BUHArM M3ABPKAT Ha IPOBEPOBBUYHMSA TECT Ha BPEMETO,
KOETO He 03HavaBa, 4e KpUTHKaTa TpsiOBa Ja oTcrnabsa. Hamero mo3HaHue ce pa3BHBa U yChBBPIIEHCTBA. ToBa,
KOEeTO Buepa € OmiIo MCTHHA, JHEC NpecTaBa Ja €. YYEHHWTEe JHEC HampHMep OCHOpBaT BAJUAHOCTTA Ha
JlapBuHOBaTa Teopusi, TEOpHUsITa HA OTHOCUTENTHOCTTA HAa AWHIIAMH u np. WM. Jlakaromr ce mo3oBaBa Ha TeOpHUsITa
Ha Hroton. “KoraTo T Bb3HHKHA, ITHPBO OKOJIO Hest O¢ OKeaH OT “‘aHoManuu” (aKo € YrOJHO “KOHTpampuMepu’)
Y TS BCTHIIN B POTUBOPEYHE C TEOPUHUTE YTBBPXKAABAIIN Te3W aHOMaliK. Ho, mposBrimTe H300peTaTenHocT 1
6JecTsAI0 OCTPOYMHE HIOTOHOBIM NpEBbpHAaXa €MH KOHTpa- MpUMeEp B JIpyT MoAaKpersimy npuMep. U tosa Te
HalpaBuXa TJIaBHO 3a CMETKa Ha HEONPOBEP)KEHHWETO HA Te3W HM3XOJHM ‘‘HabirojaTelqHn” TEOpHH, Ha OC-
HOBAaHHMETO Ha KOWTO CE€ YCTAHOBWJIM Te3M “ONpoBepraBaiy’ JaHHU. Te BCsika HOBa TPYIHOCT NpEBbpPHaxXa B
HOBa mobena Ha cBosaTa nporpama’” (M. Jlakatomm 1995).

ToBa ce OTHacs, KakTO 3a CYETOBOACTBOTO, Taka M 3a HEOKJIACHYECKaTa TEOPHs, BCIKAa TPYTHOCT
MpeBpBHIIa JH ce B mobea Ha TAxHaTa nporpama? Jla B3emeM 3a mpumep cBoOOIHIS ma3zap. Herosure mpuHIMIN
HEe MOraT Ja MpHIajaT collMaliHa HACOUEHOCT Ha masapa. [IpexomepHaTa mM cBoboja JoBene M 10 JAHEIIHATa
Kpm3a. Tg e kpu3a He caMO Ha MKOHOMHKATa, HO M Ha TEOPHHTE, KOUTO S OCBETIABAT M OOACHIBAT, B
aJTepHATUBUTE HA HEMHOTO pa3pelliaBaHe.

Paxnanero miaM cMBbpPTTa Ha TEOpHsATa 3aBUCH OT (akTuTe. MoXKe M Te J1a ce M3pas3siT M OOSCHAT ¢
napajgirma, Hocema Teopetnanure oenes3n Ha 1494 ron.? Hayunara Teopust BUHArn OTXBBPIIS OHUS HJICH, KOUTO
HE CBBIIQJAT C TaJBEra Ha MCTOPHUATA W ONPABAaBA OHHS OT TAX, KOMTO CIoOMarar 3a HeM30eKHHTE IPOMEHH.
TpsbBa na ce oTpuya CTapoTO, KOETO NMPEUYH Ha yTBBP)KJABAHETO Ha HOBOTO, Ja CE Hachbp4aBaT HAEUTE Ha
npoMsiHata. TakaBa € JAWaleKTHKaTa Ha HOBOTO. Hay4dHOTO 3HaHMe TpsOBa J1a ce OCHOBaBa Ha CTpOraTa
O0OEKTHBHOCT Ha (aKkTUTE, JIOTMYECKH Aa T'M o0o0maBa M M3BEXAa 3aKOHOMEPHOCTHTE, Aa IPEJCTaBs B
jormyecka (GopmMa HCTOPHUIECKHS IPOIEC OT MPOCTOTO KBbM CJIOKHOTO, OT HHUCIIETO KbM BHCIIETO, /1a BKJIIOYBA
npel HWAEHmEeT0 KaTo HEeoOXOAMMa TMPEeANOCTaBKa HO HENOCTATBYHO 3a OOSICHEHHE Ha CHenH(UIHOTO
CHIbPXKAHHE HA 3HAHMETO OT IO-BHCII PaHT, T.€. /1a ITOCTaBs HEIlaTa, WAEUTe, HayKaTa W Ip., B ONpelesieHa
Hepapxwusi, KakTo ce m3pasasa Orroct KoHT.

CnaboTo 3BEHO B TEOpHATA W MPETIOAABAHETO HAa CUETOBOJCTBOTO €, Y€ T€ HE CE OCHOBABaT Ha COJHMIHA
¢umnocodcka ocHoBa. To He ce pasriexaa KaTo GrIoco(usi, METOIOJIOTHATa OTCHCTBA, MpeobiamaBa cxoa-
CTHKa W eMIHUpu3bM. Teopusita HEe € B CHCTOSHHME Ja OOSCHHM IPEXOAHHUTE IpPOIECH, OOYCIOBEHH OT
nHpopmManmoHHOTO 001ecTBO. Hanue ca 1Ba moaxoza: mMbpBUAT, HECHOTBETCTBHETO HA TEOPHATA Ha (aKTHTE
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TpAOBa Ja ce ThpPCH HE B HAYYHOTO TIO3HAHUE, a B caMUTe (DaKTH, aKO TO HE OTTOBaps Ha TAX “TOJIKOBA MO-311€ 3a
cammute GaxkTH’.

Hay4noTo 3HaHMe ce M3BeXa OT HEIPOTUBOPEUNBOCTTA HA JIOTHYecKUTe (hopMu. B MHOTO cityuan Te ce
OTKBCBAT OT CBOSITA OOCKTHBHA OCHOBA, CBEXKAAT CE€ JI0 HAYHMH 3a MOCTPOSBAHE HAa HAIINTE MHUCIH MO HIKaKBU
rpamMaTHyecku mpaBwia. Ta3su Te3a e HempuemunBa. HawctuHa norumdeckure (GOpMH Morar Jaa HMaT
CaMOCTOSATENIHO OMTHE, OT/ACIECHH 00aue OT ChBPKAHUETO CH, T€ OTKPUBAT IIbTSI HA MUCTHUKATA U CIEKYJIALUTA,
IpeBpbUIAT ce B urpa Ha nymu. “IIpoTuBOpeunero e Kpurepuil 3a UCTUHATA, OTCHCTBUETO HAa MPOTUBOpPEUHE -
KpHTepHii 3a 3a0uryxneHue” (Xeren).

Hue tpynHO ce pasgensiMe ¢ yCTaHOBMJIOTO C€ U MBYHO CBHKBaHE ChC CTaBamoTo. Hamero cb3HaHue
HSKaK CH € MPUKOBAHO KbM OHMBa- MOTO (KbM ONpEeNICH B 3HaHKE), NPUOOIIEHN OCTaBaMe, KaTo 4e JIH CJICH
¥ HEMH KBM JPYT'H TEOPHH M CHCTeMH. lIpeTeHnnaTa 32 HCTUHHOCT 00ade MOXKE Ja C€ MPEBbPHE B OPBHKUE HA
HEHCTHHHOCT 4Ype3 00CTOsTEeNCTBaTa, KOMTO s ompoBepraBar. VictuHata He OuBa ma ce 3arBapsa B ceOe cH, B
CBOSITA YEpyIlKa, a Ja Ce OTBaps KbM JPYTrd CHCTEMH W TEOPHH, Jla THPCH OIOpa B pEalHHsA CBAT Ha
MKOHOMHKaTa. ToBa KaTo 4e JIM B IT0-MaJIka CTETIEH BayKH 3a HEOKJIacHuecKara Teopus. T4 ce 3aTBaps B cebe cH,
OpaHM KOHIENTYyaTHATa CH CBHIIHOCT C BCHYKH CPEJCTBA, ONIBIUBA CE CPELIy OHMS, KOUTO IOCATAT HAa HEHHOTO
“TBBPIO AP0~ U “‘3aIUUTEH NOsIC”.

Teopusara ce nmpoBepsiBa 4Ype3 IPEUIKUTE CU. AKO Te 3acTpamaBaT “TBBPIOTO SAPO”~ U 3aIIUTHUA CIOH
OKOJIO Hero 0e OTciadeH, yCTOWYMBOCTTA Ce HapyllaBa, HAyYHOCTTa HA TEOpHATAa I'yOU CBOSTA CHIIA, ThH Karo
MOCTYJIATUTE BBPXY KOUTO TSI Ce TPpajy HE U3IbpKaT IMpoBepka Ha Bpemero. He OuBa na ce 3a0paBs u ToBa, ue
00EKTHBHOCTTa Ha CYETOBOJHATA [IApaJUrMa, KaKTO U Ha BCSAKa Jpyra TeopHs, He € aDCOJIOTHA, 2 OTHOCUTEIIHO
00EKTHBHa.

Mma omo3HaT! ¥ HEONO3HATH Hema. [lo3HaTHTe Hela B 3aBUCUMOCT OT CTEIICHTa Ha HAyYHOTO MTO3HAHHE
Morar Ja ObIaT OTXBBPJICHH M ONPOBEPraHH. B jkMBOTa BH3HMKBAT HOBH (DaKTH, HOBU HAOIIO/IaBaHU SBICHUS,
crapute (aKTu T'yOAT CBOSATa JOCTOBEPHOCT, TEOPHATA OCHOBaHAa BBPXY TAX I'yOM cBosita HaydHOCT. [lamm
BCSIKOTa TOBA € Taka?

HaykaTa oTkpuBa (akTH M 3aKOHOMEpPHOCTH B paMKHTE Ha ompezesieHo Bpeme. Ho ako cien ToBa ce
OTKPHSAT HOBH, KOUTO NMPOTHBOpEYAT HA MOCTYJIATUTE Ha TEOPHUSTa, YICHHs OU CIeBao Aa CyCIICHIUpa CTapuTe
CXBalllaHMS M Jla MPEACTaBH HOBH, OOYCIOBEHM OT BpemeTo. V3npaBeHH cMe Ipex JBe IUIEMHU: IbpBara Ja
cHeMe Ipo0iieMa, BTopaTa, la HAMEepH Ha4MH 32 HETOBOTO pa3pellaBaHe.

Hannumero Ha HechOTBETCTBUE Ha (DaKTH U Ha TEOPHs OLIE HE € KPUTEPHUH M3IUIO Jia Ce OTXBBPIIU €IHa
unu pyra teopusi. Tyk BB3HHKBAT HOBH OOCTOSITEIICTBA: IMBPBO, HE BCHYKH HEIIa OT CIOXKHATa CHBKYITHOCT
MOrarT Jia ce IPOBEepsT, MMa Hellla KOUTO He MOTaT Jia Ce IMPOBEPST, KOETO KPHE OIACHOCT 32 HECHOTBETCTBHE HA
Teopust ¥ (pakTH; BTOPO, BEPHOCTTA, WJIM HEBEPHOCTTA Ha €/IHA TEOPHs CE MPOBEpsBa WM ONpOBEpraBa OT
JocTaTbieH Opoif ¢akTH. Ako ru UMa 100pe, HO aKo He ca HaJMIe, KaK cieBa Jia ce nmpoueanpa?

[TpobneMbT MOKE J1a ce pely Ype3 JIOTHYecKaTa HePOTHBOPEUYNBOCT Ha TEOpETHYHATa cUcTeMa. AKO He
ce HapyIIM, TEOPHATA 3aI1a3Ba CBOSITA HAYYHOCT, T 00ade MOXeE Ja OTKJIIOUHM IUIYPaIn3MbT U KOHKYPEHIHATA Ha
HOBH TeopuH. B paMknTe Ha Hest (KOHKYpeHIUATa), Ts (cTapara) TpsaOBa Jla OKaXKe CBOSITA HAYYHOCT, HE CTaHE
JIM TOBA, UMa J[Ba BapHaHTA: J]a Clie3€ OT MCTOpPHYECKaTa CIeHa WIIM J1a Ce IIPEBbPHE B YACTEH CIIy4ail Ha Ipyru
TEOPHH, KOUTO T10-100pe 00sICHSBAT CBETa HA HKOHOMHKATA.

5. Hayka jiu e c4eTOBOCTBOTO?

To3n mpobneM € KONKOTO crap, TonkoBa W HOB. Crap, 3amOTO BB3HMKBA B caMaTra 30pa Ha
CYETOBOJICTBOTO, M HOB, 3aIl0TO JHeC MMa HOBH m3MepeHus. B CAILl cueToBOICTBOTO HE ce pasriexia KaTo
HayKa, a KaTo perucTpanus Ha (akTu U ChOWTHSA, N3pa3eHu B cueToBoaHa Gopma. Ho B Pycus To ce pasriexna
KaTo HayKa. ¥ Hac TO3M BBIIPOC BCE OIIE HE € Ha ITOYUT.

H3kazanu ca JB€ NIPOTUBOPECYMBU MHCHUS. H'I)pBOTO, CYCTOBOJICTBOTO € MPAKTHKA, IMPUIIOKHU 3HAHUA,
peructpanusa Ha ¢akta. OT Ta3w TienHa TOYKa TO He € Hayka. Ho Moke M mpakTHWKaTta Ja ce pas3BHBa 0e3
Hayka? IlocTynaTure, NIPUHLIUNNTE HA CYETOBOJCTBOTO CE€ IMPEAONPENENAT OT caMaTa NPaKTHKa, 3a TAX ca
HYKHHU T€OpEeTUYHH 00sicHeHHs. [IpakTnukaTa ce OHayKOBsIBa, HEHHOTO Pa3BUTHE IPEIoNara ToBa Taka Ja 0ObJe.
C4eToBOJICTBOTO HE MOXE 0€3 HaydHH METOAU. B paMKuTe Ha PalIOHATHOTO €IHO 3HAHHE MOXKE [1a CE OKaxe
HO-TIPEIIOYUTaHO Ipex apyro. C4eToBOACTBOTO O3 [a pa3KpuBa HOBH 3aKOHM CE€ OKa3Ba, 4e ¢ Hayka. HaykaTa
uMa Tpu (QyHKIWH: TIO3HaBaTeNHa (TEOPETHYHA), MPAKTHIECcKa M NporHocTuyHa. [Ipy c4eToBOJICTBOTO, KAKTO U
B JIPYrHTE HayKH, T€ ca HEOTJENMMHU M ChIIECTBYBaT KaTo Iiuto. He Moke na pasBuBaml teopusita 6e3 jaa ce
OCHOBaBalll Ha NpakTukara. 1 obparHo.

CropbT 3a CUETOBOJACTBOTO JalM € HayKa WIM He, € IOBedYe CXOJAaCTH4YeH U M3MucieH. Mma u Hemo
Jpyro, KOeTO 3aTpyaHsABa mpoliema: HsIMa TO4Ha JeUHUNINS 32 HayKaTa, BCSIKO OMNpE/AEIeHHE € OrpaHiyYeHo,
IpaHHIATA € YCIOBHA M NOJBIKHA. AKO M3XOXKJIaMe OT ONpEIENeHHeTO 3a HayKaTa, JajeHo oT Mosed
Iymmetep (C’Hctopus Ha WKOHOMHYECKHS aHaIW3’): HayKaTa € BCEKH BHJ 3HAHHE, KOETO € OOeKT Ha

31



ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2018,
ISSN 2367-7791, BAPHA, BbNrAPKs

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2018,
ISSN 2367-7791, VARNA, BULGARIA

CH3HATEIHO YCHBBPIICHCTBAHE; TS € BCAKAa 001acT Ha 3HAHWE, pa3paboTBalla ClienranHa TEXHIKA B TBPCEHETO U
MHTEpIpeTanuiTa Ha (GakTH. AKO MPOOIEMBT c€ pa3IekIa B Ta3W CBETJIMHA IIE BHIUM, Y€ CUETOBOJCTBOTO
HAITBJIHO TIOomMana moj oOxBata Ha TpakTtoBKaTa Ha lllymmerep. To e He camo Hayka, HO U ¢mIocopus. Y Hac
obaue He ce oOpbIla BHUMAaHHWE Ha TO3HM IyHKT. CYETOBOJICTBOTO € M € MONUTHYECKAa MKOHOMHUS, a CIETOBO-
nutenar - uctuacku nkonomuct (I1. XK. Ilpyaon).

6. MaremaTHKa 1 HKOHOMHKA

To3u mpobnem npumobuBa ocobeHa BaXHOCT. Toi € TeMa He caMO Ha BUEpPAIIHWSA, HO M Ha YTPEIIHHU
JICH, BEPOSTHO ¥ 3aHAIpe] e Ob1e TaKbB. Y BICUCHUETO IO MaTEeMaTHKa € TOJKOBA CHIIHO, Y€ HH U3IPaBs Mpe]
JIUIleMara; MKOHOMHKATa KJIOH Ha MaTeMaTHKaTa JId €, WIH MaTeMaTHKara - KIIOH Ha HKOHOMHUKaTa. [ oremure
ukoHomuctd A. Mapmran, /[x. Keitnc n np. Hu mpeanasBaxa oT TakoBa yeiedueHue. [lo oOpaszoBanme Osaxa
MaTeMaTHlld, HO T€ He C€ W3KYyIIMXa Jia CIeKyJIMpaT ¢ MaTreMmarhkara. /lHec ToBa Karo ue JiM ce 3a0pass.
Heoxknacukara npeBbpHa MaTeMaTHKaTa B ChpLEBHHA M SAPO HA MKOHOMHUKCA, KOSTO CTaHAa caMollel, a He
cpeAcTBO 3a mo-100po pa3OupaHe Ha WKOHOMHKara. [loHsKora mnpocTH Hema ce o0OnIMYaT B CIIOXKHA
MareMaTuuecka onexzaa. ToBa 3aceHuBa MpeaMera Ha MKOHOMHUYecKara Teopus. CTyIEeHTHT MOXKE Jla peluaBa
3amaun Oe3 jaa 3Hae Teopusta Ha npobdsiema (M. Ipuroxen, Y. Crenrepc), BCISACTBHE Ha KOSTO MOArOTOBKATA
Ha KaJpu ce ocakaTsBa. ToBa BakM HE caMO 3a CTYIGHTHTE, HO M 3a IpernojaBarenuTe. MHOro oT TiIX
MperogaBaT MKOHOMHKA, 0e3 Ja ca CHCHHACTH — WHKEHEpH, MaTEeMAaTHI, OCOOCHO TOBa CE€ CIydBa B
TEXHUYECKUTE YYWINIIA, KBICTO MMa OTKPHUTH (aKyITeTH MO MKOHOMHKA. [IpekomepHara aerailmu3amus Ha
MaTeMaTHUYECKHUs armapar ce CMsATa 3a BHUCIIA CTENICH Ha HAYYHOCT, a BIAJICHHETO Ha TEOPHUSATa — HEHAYYHOCT.
Bosst 32 mpeomonsiBaHETO HA TO3U MPOOIIEM, KaTo 4ye JIH HAMA.

HNKOHOMUKCHT BCe TOBeYe MPUIOOWBA BHI HAa MaTeMaTHYeCKa MKOHOMHS, HKOHOMHYECKaTa Hayka ce
3aMCHA C UKOHOMETpHSA — ,,HayKa 3a €AWHHUA TMPUHIUII HA YOBCUIKOTO HOBe}IeHHe”. PeanHute MKOHOMHUYECKU
MpOLIECH HEe MOTraT Jia ce M3pa3sT caMo C MOMOIITA Ha Ta3u MKOHOMeTpusi. MaTeMaTHueCKUTe METO/U, BbH OT
KOHTEKCTa Ha KaueCTBEHHs aHaJIU3, HE MOraT Jia MpWAajaT HaydHOCT Ha MKOHOMMYecKaTa Teopus. Te mamar
BCPHU PE3YyJITaTH, aKO CE€ OCHOBABAT HA NPAaBUJIHA TCOPECTUYHU NPUHIUIIN. AKO 3a710KEHUIT TCOPCTUYCH MOJCIT
€ HeNpaBWICH, TO U KOJMYECTBCHUTE 3aBUCUMOCTH, M3Pa3eHU Ype3 MaTeMaTHYeCKUTe MOJENH, e Obaar
norpemHy. Marematudeckarta popManu3anys, Makap U Jia Ch37aBa BHHIIHO BIEYATJICHHUE, Y€ CTOM B OCHOBAaTa
Ha MOCTPOSIBAHETO Ha CIMHHA TEOPETHYHA CHCTEMa HAa MKOHOMHYeCKaTa TEOPHs, B KpaiiHa CMeTKa TS He MOXKE
na Oblle ChOBPIKATENICH €JIEMEHT Ha Ta3H TCOPHs, & UMa CIIOMAraTeIHO 3HaYCHHE.

HkoHoMudeckaTa mureparypa, cropen M. Amne (BupeH (pEeHCKH MKOHOMHCT), B TCUCHHE Ha YETHPU
JICCETHIICTHUS CE€ pa3BUBAILC B MOTPEIIHO HANpaBJICHHE: B MIOCOKAa Ha CHBBPIICHH W3KYCTBCHH M OTKBCHATH OT
JKUBOTA MaTeMaTHYECKH MOJICIIN U IpeodiafaBaHe Ha MaTeMaTHIeCKus pOpMaIn3bM, KOETO OT caMo cebe cH e
rojsiMa Kpauka Hazan. Toil cMsTa, 4e MOBEYETO ChBPEMEHHH MKOHOMHYECKH TEOPHH TpEIIaT B TPH ITOCOKH:
BbPBO, 3JI0ynoTpeda ¢ MaTeMaTHKaTa; BTOPO, JIOTMYECKA HECBCTOSITENHOCT;, TPETO, MpeHeOpekeHHe KbM
SBJICHUSITA HA peajHaTa JIeHCTBUTENHOCT. MaremarukaTra € CpeICTBO, MHCTPYMEHT B aHain3a, IJaBHOTO €
KPUTHYECKUST aHallu3 Ha aKCHOMUTE W CBIIOCTaBIHMATA MM cbhe cienctBuara ot omuta (THESIS 2001).
[TpexoMepHaTa MaTeMaTH3alMs Ce IPEBPBILA B CAMOILIE, JOCTHra BUCOKa CTEIEeH Ha a0CTPaKTHOCT, KOSTO MOXe
Jla ce OTKBbCHE OT CBOsITA OOEKTHBHA OCHOBA.

B wkoHOMHUYeckaTa TeOpHsS W B IIPEIOJaBaHETO Hal-Hampen TpsAOBa Ja MPHUCHCTBA KAYECTBEHUST
JOTHYECKH aHalli3, a CJe]] TOBa KOJMYECTBCHHS WIH MaTeMaTH4decKus. KadecTBEHHWSAT aHaIW3 OmIpeaeis
CTETICHTa Ha IPWIOKEHUE HA MaTeMaTHKaTa B MKOHOMUKATA, a He 00paTHOTO. MaTteMaTHn4ecKOTO 3HAHKE € €THO
OT CpeJcTBaTa 3a ONO3HABaHE HAa WKOHOMHKATa, a HE BCEOOI MPHHIMI Ha TOBA MO3HaHHWE. Taka 4e KbM
MPIIOKEHUETO Ha MaTeMaTHKaTa B MKOHOMHKATa TPSIOBa a ObJIeM MpeIa3IuBusl.
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Thoughts of unproven hypotheses
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Abstract. The purpose of this article is to present a philosophical point of view for accounting. The
philosophical approach of both the classics in philosophy and the modern point of view has been used. The
accounting problems are described through the prism of the philosophical view point. Empirical research in
accounting is discussed through observation and summary. There are some philosophical views on
mathematical links with economics, mathematics and econometrics.

Key words: accounting, philosophical approach.
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IIpeanpuemayvecko ynpapjieHue B MaJIKuUTe U cpeaHu Gupmu B P boarapus
(Ha mpuMepa Ha NPeANPHUATHATA 32 MIPONU3BOACTBO HA IVIACTMACH)
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Pestome. B joknaza e u3cieiBaHa aKTyalHOCTTAa HA CHBPEMCHHA YIPABICHCKA KOHICHLUS -
HPEANPHEMAdecKOTO yrpasieHne. V3BeeHn ca HACOKU 3a MPUIOKCHHETO Ha Ta3W yMpaBJCHCKA
TEXHOJIOTHSI B MAJIKUTE U CPECJIHU NMPEANIPHUSITHS, KAKTO U Ca JOKa3aHU TBBPACHUSI OTHOCHO POJIATa
Ha TPEANPUCMAYCCKUTE W YIPaBICHCKUTE (GYHKIHH 3a pealH3upaHe Ha MOPOIECHTe Ha
OpEINPUEMadecKOTO YIPaBICHIE B MPEIIPHUATHATA 32 IPOU3BOACTBO Ha IUiacT™Macu. JlaHHUTE U
uHdopmanuaTa ca BepUPHULIUpPAHU Ype3 MPOBEJICHO aHKETHO NMpoyuBaHe npoBeaeHO mpe3 2016
TOMMHA TIOCPEJCTBOM CTPYKTypHUpaH BBIPOCHHK., OOXBAIANIO ABaJCCET DPHKOBOAUTENH Ha
npeanpuaTHs Ha Tepuropusta Ha CeBepoOM3TOYCH pailoH 3a miaHupaHe . IIpakThdeckara
3HAYMMOCT Ha pasriekAaHara mpoOIeMaTiKa ce OTYMTA C IIOCOYBAHETO HA KOHKPETEH MOAXO0M BbB
BHE/IPSIBAHETO Ha WHOBATHBHU DELICHWS B YNPABJICHCKATA MPAKTHKa U MOJACPHHU3HPAHETO HA
M3I0JI3BAHUTE YIPABICHCKH TEXHOJOTHH. Pe3ynraTture OT MPOBEACHOTO SMIIMPHYHO H3CIICABAHE
0 KOCBEH IThT CBUJICTEIICTBAT 32 H3KIIIOUUTEIHIS (POKYC Ha PBKOBOJUTEIUTE BbPXY PE3yITATUTE
OT HPEANPUEMaYecKOTO yIpaBIeHHe: HHOBATUBHOCT, PAacTexk M pa3uThe. YoBemKusT (Haktop,
Ka3aHO Hai-00MLIO, NPSKO CBBP3aH C pE3yITaTHTe Ha MPEANPUEMadecKOTO YIPaBICHHE, HMa
JOMBJIBAIIO U 00CTYXKBAIIIO TE3U PE3yNITaTH 3HAYCHUE.

KnarouoBu aymm: mpennpreMadecTBO, HpeIIpHEMavyecKo yIpaBICHHE, TEXHOJIOTUYHO IPeANpHeMadecTBo,
TUTACTMACH.

BnBenenue

B ycnoBusaTa Ha rino0anHa MKOHOMHKA M 3acHJIEHAaTa B PE3yNTaT Ha TOBA, KOHKYPCHIUS, BCSKO €ITHO
NpeanpusaTHE B HalllaTa CTpaHa clie[iBa Ja Ipujara MHOBaTUBHM MOJENM Ha ynpaBieHHe U Ha pa3Butue. Ilo
TO3H IBT, OM3HEC MPEIACTHATa OMXa MOTJIH J1a c€ MPOTHUBOIIOCTABAT HA HEOIArONPHUATHOTO BIMSHHUE HA HAKOU
(hakTOpH Ha cpemaTa M Ja MOCTUTHAT MO-T00pU MKOHOMHYECKH, HO M COMUANHU pe3yiaTratd. C MOCTHUraHeToO Ha
pe3ynTaTH, MPeanpusATHITa OMxa MOTJIH Ja IMOAXBPXKAT JOOBD MMHUIK HpPEd CBOUTE aKIUOHEPHU, KIUCHTH U
KpEIUTOPH.

B ToBa OTHOIIEHME, B HACTOSIATa CTaTUs C€ IPaBU HU3CIACABAHE M aHAJINW3 HAa IPUIIOKEHUETO HA
CbBpPEMEHHATa YINpaBICHCKAa KOHLENLMSA, HapeueHa MPEAIPUEMadecKOoTO YINpPaBICHUE B MAJKUTE U CPEIHHU
OpealpusATHs B Haularta crpaHa. M3BeleHH ca HAacoKM 3a aJalTUPaHETO M YChBBPIICHCTBAHETO Ha Ta3H
YIPaBJIEHCKA TEXHOJIOTHs Ha IPUMEPA Ha MIPEIIPUITHATA 3a IPOU3BOACTBO Ha IUIACTMACH, KAKTO U Ca I0Ka3aHU
TBBPJCHNS OTHOCHO POJIATA Ha MPEANPHEMadeCKUTe U yIPABICHCKUTE (PYHKINH 32 pealn3upaHe Ha MPOIECHTE
Ha [PEeAIIPUEMAYECKOTO YIIPABJICHUE BHTPE B TAX. B HONbIHEHUE, B CTaTUATA CE IPOYYBAT U BB3MOKHOCTUTE U
OTpaHUYCHUATA HA TPEAIPUATHATA 33 Ch3JaBaHEe Ha OJIATONPUSATHA Cpela 3a WHOBAIMHU, KaTO CE OTYHTA
BHEJIPSBAHETO HAa MHOBATMBHU PELICHUS B YIIpPaBIEHCKAaTa MPAaKTHKAa M MOAECPHHU3UPAHETO HA M3IOJI3BAHUTE
YIIPaBJIEHCKHU TEXHOJIOTUU.

HacTosmusar aHanms3, B ChIBPKATEITHO OTHOIICHHE, IPEJACTABIIsIBA YacT OT paboTaTa IO MPOEKT:
,»,Pa3paboTBaHe Ha CHCTEMa 3a OIICHKA Ha KOMIICTCHIIMUTE Ha pabOTHATA CHjia IO OpaHIIoBe U MO peruoHn”. B

34


mailto:k.vunova@abv.bg
mailto:jnarlev@ue-varna.bg

ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2018,
ISSN 2367-7791, BAPHA, BbNrAPKs

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2018,
ISSN 2367-7791, VARNA, BULGARIA

CTaTHATA ca MPHUI0KEHHU CTATUCTUUCCKH JaHHHM, aHAM3H U MaTEPHAIH OT Pa3lINYHHU N3TOYHUIM KaTO HAIpUMED,
Hammonanen cratuctuuecku uacTHTYT (HCU), EBpOocTaTt, eBpomnelicku 1 HaIlMOHAITHHU Pa3paboTKH (CTpaTeruw,
IUTAaHOBE 3a NEHCTBHS, HOPMAaTHUBHA JOKYMEHTH), KOUTO 3acAraT CEKTOp ,,XUMHS M MO-KOHKPETHO MOICEKTOP
,, ] [POM3BOJICTBO Ha IUIACTMACH W H3JENHA OT IutacTMach™. JlaHHWTe u WHpopManusaTa ca Bepu(pUIIUpaHu dpe3
MPOBEICHO aHKETHO NMpOy4yBaHe, 0OXBaIlallo ABaJeceT PbKOBOAMUTENN HAa NPEANPHITUS 3a MPOU3BOACTBO Ha
IUIaCTMAacu M M3JENHs OT IUTACTMacH Ha TepuTopusita Ha CeBepOM3TOYEH paioH 3a IUTaHHpaHe. AHKETHOTO
MpOyYBaHE € MPOBEICHO MOCPEACTBOM CTPYKTYPUPAH BBIIPOCHUK B nepuoaa ssuyapu 2016 — mapt 2016 rogusa.

1. [locTanoBKa Ha npolJieMa

Ot oceMzeceTTe TOAMHN Ha MUHAJIUS BEK BBIIPOCHUTE 3 MPEANPUEMAUYECKOTO YIPaBICHNE MPUI00MBAT
0co0eHa MOMyNAPHOCT, MPAKUTHKO-TIPHIIOKHA, KAKTO M Hay4yHa 3HadynmMocT. [IpmHOC 3a Bce mo-HapacTBaliaTta
poJIs Ha TeMaTa 3a IpeIIpPHEeMadyecKoTo YIpaBlieHHe B OM3HeC IyOnuKaluuTe, B POABIDKEHIE Ha BeUe HAKOIIKO
JleceTHNIeT s, MMaT GenexkuTy Gbarapcku yuenn kato K. Tomopos, 1. Koes, M. Xapusanosa, M. Mupues, KakTo
¥ 3HaYUMOTO TBopuecTBo Ha 1. paksp u P. Jlanrnoiic, P. Kupo, Kp. Creapt, U. Tepercsr u map. (Todorov, K.,
2001; Koev, et.al., 2014; Harizanova, M., M. Mirchev, H. Mironova, 2006; Draker, P. 2010; Langlois, R. 2014;
Kyro, P., 2015; Thuresson, J. 2010).

[IpuunHKTE 32 MHTEPECHT KbM NPEANPHEMAdYecKOTO YNpaBieHHE MMAaT OCHOBaHMA Ja ce MpoydaTr &
WupoK u 6 mecen acnexkm. B 1m0-o011 1u1aH, cpe OTKPOSBAIIUTE CE MIPEATIOCTABKH ca HOBaTa ,,poJs” Ha JYOBEKa,
HETOBUSAT TBOPUECKH M 00pa3oBaTeNieH MOTEHNNAN - KIIIOY 32 Pa3BUTHE HA HKOHOMHKHTE M oOmiecTBaTta. B To3m
MMEHHO KOHTEKCT, MOsIBaTa ¥ Pa3BUTHETO HA CHbBPEMEHHUTE YIIPABICHCKH TEXHOJIOTHH Ca PE3YNTAT U CICACTBHE
Ha ABJIOOKH COIMANHHU, AeMOorpadckd, KyATYpHH M TI00aTHH, OOIIECTBEHHM NPOMEHH. B IO-TeceH acIekT,
HapacTBalaTa HoTpeOHOCT OT MPHUIIOKEHHE Ha TPEeIIPHEMadecKOTO yIpaBIeHNE U KOPECTIOHANPA ¢ (pakTopuTe
Ha ChBpeMEHHaTa OHM3Hec cpela — OBP30TO Pa3BUTHE HA TEXHOJOTMHUTE, YCKOPSBAHETO HA TEXHOJIOTHYHHTE,
BBTPCIIHOOPTaHU3ALMOHHUTE IPOMEHH, MHOT0OOpa3MeTo OT MpeajiaraHuTe MPONYKTH U YCIYTH,
CBKpAIllaBaHETO Ha XHU3HECHUS IIUKBI HAa CTOKUTE, IOsIBATa HA MHOI'O M KOHKYPEHTHH OpIaHU3aIllM, HOBUTE
3HaHUS U np. He Ha mocinenHo MsCTO, MPUYMHHUTE 3a MOsIBaTa M PAa3BUTHETO Ha MpeaIpUeMadecKus
MEHHMUKMBHT CJIe[Ba J1a Ce ThPCAT B KPUTUYHHUTE TOUKH HA TPAAUIIMOHHATA MEHUDKBPCKA NPaKTUKA U HIKOU OT
HEeWHHUTE HEraTHBHU e(eKTH BBbPXY OpPraHM3aliOHHOTO pa3BuTHe.Taka MocoueHHTe NPEANOCTaBKH, MOCTaBSIT
KaTo HMIICpaTHB MpeA OpraHW3alMHTEe Ja IIOJI3BAaT IOAXOAWTE M MEXaHH3MHTE HA MPEANPHEMAdecKOTO
yIpaBJIeHUE KAaTO alTEePHATHBA 3a MOCPEIlaHe Ha ChBPEMEHHUTE ON3HEC NPEeIU3BUKATEIICTBA.

ITo BBHOpOCHTE 3a NpEANPHUEMAYECKOTO YIPaBICHHWE CE yCTaHOBsSBA, Y€ BBIIPEKHM KPUTHYHATA Maca
M3CIIe/IBaHMS TI0 TeMarTa, TeOpeTHYHAaTa HayKa € B ABJIT KbM H3CJIeBaHe HAa MHTepecyBallaTa HU KaTeropys npe3
npu3Mara Ha MaJKHTe W CPeJHH MPeINpPUSITHS — OCHOBEH JIBUraTe]l Ha WKOHOMHYECKOTO, COLMATHOTO H
TEXHOJIOTUYHOTO pa3BUTHE B €1HO obmiecTBo. [IpnopureTHO, MpeanpreMadeckoTo ylpasieHue ,,ce npenucna’
Ha ToJeMUTe KOMIIAHWH, a Taka ce HEJOOIICHSBAa OIPOMHHUS MHOBAIIMOHEH NMOTEHIMAl Ha MaJIKUTE U CPEIHH
npeanpustud. IIpeHeOpersar ce peaniia Bb3MOXKHOCTH, KOUTO TPHIIOKEHHETO HA ChbBPEMEHHHUTE YIPABICHCKH
MPAaKTUKM MOTAT Aa Pa3sKpUAT Mpej Te3W MPeaNpUsaTHs, ¢ OIJIeJ Ha HapacTBAIMTE NMPOMEHH Ha ChbBPEMEHHaTa
O6m3Hec cpena U 3HAYMMAaTa UM POJII 332 MKOHOMHMKHTE M 00IIecTBaTa.

[TpeobnanaBamyre Malkd ¥ CPEAHU MPEINPHUATHS B CTPYKTypaTa Ha MPEANpPUSATHATA B CTpaHaTa HH,
ciiefiBa Jia OCBIIECTBSIBAT IPOLECH HAa IPECTPYKTYpPHUpaHE B CHHXPOH C JOOpPHTE €BpPONEHCKH IMPaKTHKH.
OchIecTBSIBAaHETO Ha TE3M IIPOLECH B HE Mallka CTENEH TpsAOBa Jja ce OCHOBaBa Ha IPWIOKEHHE Ha Haid-
CBHBPEMEHHU YIPABICHCKH TEXHOJIOTHM, C AaKIEHT BBPXY NPOW3BOJUTEIHOCTTA, pPACTeXa, Pa3BUTHETO,
WHOBAIMOHHATAa aKTUBHOCT M HE Ha MOCJICTHO MSICTO TI0 BAXKHOCT - y4aCTHETO Ha CIYKHUTEIUTE B TAX.

B pesynTar Ha HOCOYEHOTO MO-TOpE, HeJITa Ha HACTOSIIOTO U3CIIE/IBAHE € J]a YCTAHOBH NPOAGIEHUENO HA
npeonpuemayeckomo ynpasieHue B MAIKA U cpeqHH (UpMH Ha TeputopusaTa Ha P. bwirapus. [To-xkoHKpeTHO
00eKT Ha EMIIMPUYHOTO MPOYYBaHE ca MABAJIECET MNPEAUPUSATHS, CHEIMaIM3HpaHH B INPOU3BOACTBOTO Ha
IUTACTMACH M M3AENHs OT IulacTMacu. V3TbIIHEHHeTO Ha MOocouYeHaTa Iej IIe JOIpPUHEce /0 PelIaBaHeTo Ha
BaXHH TEOPETUYHH M OCOOEHO MPHIIOKHHM AWCKYCHOHHHM BBIPOCH, KaTo HAIpHMEp: MMa JIM OCHOBaHHE
MPEANpPUEeMadecKOTO YIIPaBICHHE Ja CE acoIlHpa EIWHCTBEHO C MAalKWsi M CpeleH OW3HeC M Kak Tasu
CBhBPEMEHHA YIIPABJICHCKAa TEXHOJOTWS OW CIOMOTHajla 3a pelIaBaHeTO Ha BAXKHU CEKTOPHHM MpobieMu Ha
MPEANPHUATHATA OTHOCHO TSIXHOTO MO-e(eKTUBHO (QYHKIIMOHUPAHE, PACTEX U Pa3BUTHE.

XumuueckaTa HHAYCTPHUS UMa OTPOMHO 3HaU€HHE 3a MOYTH BCUUKM CEKTOPH Ha MKOHOMHKATa B €JHA
ctpaHa. HeliHOTO chCTOsIHUE € aHaNU3UPaHO Bb3 OCHOBA HA MIOKA3aTENIUTE B CIEIHUTE CEKTOPU U MOJCEKTOPH MO
KNA-2008:20., a umenno: ,,IIpousBoacTtBo Ha XxuMmuuHM npoayktu”, 1920 ,Ilpon3BoactBo Ha paduHHUpaHH
Hedronmpoxykrn”, 22.1. ,IlpousBogcTBo Ha u3zmenust oT kKayuyk’ u 22.2 ,IIpon3BOACTBO Ha W3AEIHSA OT
mwiactMacu®. Cropen nannu Ha EBpoctar 3a 2010 rogunHa, npuHOCHT Ha noacekTopu 22.2 , Ilpous3BoacTBo Ha
m3znenus ot miactMacu” u 1920 , IIpousBoactBo Ha padumuMpanu HeTompoxykTn” B EBponelickus cpio3 e
6mm3bK 10 To3u Ha cexktop 20 , IIpon3BoACTBO HA XUMHYHHU MPOTYKTH , Makap MU Jja OCTaBa MAaJKO IO-HHUCHK
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(CsetoBHa 6anka, [locTurane Ha MHTEINTCHTEH PACTEK: KaK MHOBAIIMHUTE W HAYYHHUTE U3CICIABAHUA J1a PaOOTAT
3a beirapus, Jokman No. 66263- BG, 2012).

Croopen AaHHHWTE Ha eBpoMeiickara CTATHCTHKA, HEQTOXMMHUYECKHTE MPOAYKTH U IUIACTMACOBUTE
W3IENU U Te3HW OT CHHTETHYCH KaydyK ca ¢ I 1mo 24%, a XUMHUYHUTE TPOIyKTH — ¢ 26% 3a 2010 ronuHa. B
CBOsITa KJIaCH(HKAIUS HA MPOJAKOUTE HA OTICIHUTE TPYMU mpoaykTH 3a 2010 roguHa cTaTHCTHKATAa MOCOYBA,
4e MPUHOCHT Ha HeTonpoaykTute ¢ 16,4%, Ha OCHOBHUTE HEOPTaHWYHH MPOIYKTH, TOPOBETE M CIICIUATHUTE
XUMHKaIH — 26.5 %, a Ha nonuMmepuTe (BKIFOYBAIIM TIACTMACH, CHHTETUYCH Kay4yK M W3KYCTBCHHU BIIAKHA) U
H3IEIUATa oT [JIACTMACH u Kayuyk 3a€IHO - 30,4%
(http://epp.eurostat.ec.europa.eu/portal/page/portal/european_business/data/database;
http://www.mee.government.bg/ind/doc_invest/Bg.econ02.07.2010.pdf).

B Hamiata crpaHa XMMHYeCKaTa HHIYCTPHs, CIOpPE/ HAIMOHAIHATA CTATUCTHKA U IPEJCTABHTEIHH
CeKTOpHHM TMPOYYBaHHs, CE€ XapaKTepu3upa C peaulia CHeUU(pUYHA W HEPAKTEPHH 33 EBPOIMEHCKOTO
MKOHOMHYECKH MPOCTPAHCTBO MPOOJIEMH, KATO HAPUMeEp:

e  HaMaisBaHe Ha AaCOPTHMEHTA Ha MPOU3BEKAAHUTE MPOAYKTH U u3aeius B P brirapus;
®  HEJOCTAThYHO pa3pa0OTBaHE M BHEAPSIBAHE HA WHOBAIIMOHHHM YHCTH WM T. Hap. ,3€JICHHU”

TEXHOJIOTHUH;
e  HEJOCTaThYHO BHEAPEHU O€30THaJbUHM BHCOKM TEXHOJOT'HH, 3a pas3jiuka OT eBPOICIHCKHUTE
MIPAKTUKH;
e Jmnca Ha BHCOKa npodecHoHaNHa KBadu(pUKALMS HA KaJIpu C HWHTEPAWUCIMIUIMHAPHA
MIOJITOTOBKA;

e JIMNCa Ha CHEUUAIMCTH C (pyHIAMEHTaJIHW MO3HAHMS OTHOCHO TEOPETHYHUTE OCHOBHM Ha
TEXHOJIOTUYHHUTE NTPOIIECH;

®  HEJOCTATHYHOTO (PMHAHCHPaHE HA HAYIHO-TIPUIIOKHHUTE pa3paboTKy;

e  JIUIICA HA BUCOKOTEXHOJIOTMYHU WHOBAIINY;

e  JIMICa HA COIMAIHU MHOBAIMN U IPEANPHEMAUECTBO;

®  HEJOCTATHYHO YYacTHE Ha KCHHUTE B NIPEANIPHEMAaUECTBOTO;

®  eBpOIEICKUTE MOJUTHKH CEe MPWJIAaraT ¢ MOMOIITA Ha CHJIHO OIOPOKpaTU3UpaHU MPOLEIypU B
CTpaHaTa HH U Jp.

VYcTaHOBEHUTE MO-TOpe NpoOJIeMH  HaMaliBaT KOHKYPEHTOCIOCOOHOCTTa Ha IIPOM3BOJCTBATa 3a
IUTAaCTMACH, KaTO TAXHOTO MYJTHIUIMIMpaHE B CTpaHaTa HU HpEAOIperesss OrpaHHYEHHUTE BB3MOXKHOCTU 3a
TAXHOTO Pa3BUTHE B mHepcrekTuBa. Ilopaam ToBa, MPIIIOKEHHETO HA MPEAIPUEMAYECKOTO YIIPABICHHE KaTo
TEXHOJIOTHsI 32 HAChPYaBaHE Ha Pa3IMYHU 110 BUJ MHOBAI[MH € 0COOEHO HEOOXOANMO C 1€ YChbBBPILCHCTBAHE U
pacTek Ha MpEANpUATHATA OT CEKTOpa B Hamlata cTpaHa M IOCTUTaHETO Ha KOHKYpPEHTOCHOCOOHOCT,
ChU3MEpUMa C CTOHOCTHUTE Ha IpeanpHusTUsITa OT EBporneiickus chio3 .

2. EMnupuyHo u3cjelBaHe Ha NMPEANPHUATHATA 32 MPOU3BOJACTBO HA MJIACTMACH B
CeBepou3ToueH paiioH 3a MJIAHNPaHe

3a MOCTUraHeTo Ha HW3CIIeNOBATENCKAaTa Iell CleABa Ja Ce MPEACTaBH WAeHTU(PUKAnuoOHeH npodua Ha
W3CIIE/IBAHUTE MPEANPUATHS, C OIJIEJ HA TAXHOTO MPELU3HO ONpEACNsHe W aHau3. B uaeHTH(UKAIMOHHUS
npodui ce MpeAcTaBsAT JaHHM, KOUTO MPSIKO KOPECHOHAMpAT C H3CIEIOBATEJCKUTE IMPOOJIEMH OTHOCHO
MPUIOKEHUETO Ha IPEANPUEMAYCSCKOTO yIIPaBICHHE B IPEANPHUIATHATA 32 PpepaboTKa Ha IIaCTMACH.

CpoOpa3Ho ¢opMaTa Ha CBOSITA pPerHcTpamMsi — NOKa3aTel ¢ BaXKHO 3HAUCHHE IPH paslpelelieHHeTo Ha
COOCTBEHOCTTA, OT MOMAIHAINTE B U3CJICAOBATEICKATa U3BAIKA MIPEAIPHUSITHS, HA-TOISIM ¢ OTHOCHTEITHUAT JIsLT
Ha JIpy>KecTBaTa C orpaHudeHa otroBopHocT (40%), cieaBaHW OT €IHOJWYHHUTE APYKECTBA C OTpaHHUYEHA
otroBopHoOCT (35%), emHonmuunanTe Thproeuu (15%) u aknuonepaute Apyxecrsa (10%).

Taoauna 1.
@dopma Ha perucTpalus HA NPeANPUATHATA

Bbpoii orrosopusin | IIpouent | Banuaen npouent |KymyJiaTuBeH npoueHt
ET 3 15,0 15,0 15,0
(01011 8 40,0 40,0 55,0
EOOJ 7 35,0 35,0 90,0
ALl 2 10,0 10,0 100,0
O6mo 20 100,0 100,0

W3TouHMK: COOCTBEHH MTPOYUBAHMS HA aBTOPUTE
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CrenBamusaT uaeHTH(OUKAITMOHEH ITOKa3aTell C OTHOIIEHNE KbM H3CIIeIBaHATA ITPOOIEMAaTHKa € TOAUHATA Ha
OCHOBaBaHe HAa MNpeINpHUATHETO. Pe3ynraTnTe MOKa3BaT HEETHO3HAYHO, 4Ye MpeobragaBamaTa 9acT OT
AHKETHPAHWUTE 3asBABAT ONHT B OM3HECA MOBEYEe OT AeceT roAnHu. To3u (akT e moka3aTesieH, OCHOBHO 3a TOBa,
4ye BBIPEKH TPYIHUS MKOHOMHYECKU MPEXOJ] U MPOLECUTE Ha MPECTPYKTYpUpPaHE HA WHIYCTPHUATA KATO LSO,
W3CJICJIBAHUTE MPEIIPUSATHS ca Ce MPUCIOCOOMIN KbM TUHAMHYHO MPOMCHAIIATAa CE Cpela, KakTo M ca
JIOKa3ajgu pacTex M pa3BuTHe. KakTo ycTaHOBSIBa M3CIEABAHETO, CPEll OTKPOSBAIUTE CE MPUYMHU 32 TOBA ca
(hOKYyCHT Ha MPEIIPUEMAYUTE OCHOBHO BbPXY HHOBAIIMH - MPOYKTH, TCXHOJIOTHH U HOBH Ma3apH.

Baken mokasaren Ha HM3CJIEIBAHETO € MpeleHKAaTa Ha MpeANpHeMavyuTe 3a ycnex MJIM Heyclex B
Ou3Hec HauMHAHUSTA. JOMHHHpPAIIO 3aIOBOJICTBO OT MOCTUTHATHTE PE3YJITATH CE YCTaHOBsBa mpu 75% OT
W3CIIeBaHUTe pecrioHAeHTH. EnBa 25% oT aHKeTHpaHWTE HE MOTAT €QHO3HAYHO J]a OTTOBOPST Ha MOCTaBEHHS
BBIpOC. JIeMOHTHPAHOTO CAaMOYYBCTBHE B IpeoOiafaBamus Opoil ciydam, € 3asBKa 3a ObJemu ycrieXd Ha
TpeAnprueMadnTe M Ha TEXHUTE TIPEANPUASTHL.

Taoauna 2.
CwmsTare JiM ce ycnsi1 YoBeK B Ou3Heca?

mpomnpnenann | orronopnan | PO | oo 1 et
Ja 15 75,0 75,0 75,0
He mora aa npeueHst 5 25,0 25,0 100,0
0610 20 100,0 100,0

N3TOYHMK: COOCTBEHH IIPOYYBAHUS HA aBTOPHUTE

CrieBalusT MOKa3aTeNl ¢ OTHOLICHHE KAaKTO KbM IHPEANPHEMAUCCKOTO YIPABICHHE ¢ MEPCOHAIBT Ha
NpeInpHUsiTHETO NPH 3aN04YBaHe Ha Ou3Hec. Pesynrarute codar, ue 90 Ha CTO OT U3CICABAHUTE TPEATIPHUSITHS
ca MMalu HaeT IepCoHal pH 3amnouBaHe Ha 6usHeca (Purypa 1.). [TocoueHOTO TyK mpenonpeaesisi H3BEXKAAHETO
Ha JIB€ TBBPJCHHS, 8 HIMCHHO:

e  HayM4yMe Ha OW3HEC ONHMT, NPEIXOXKIALl CTapTa Ha HACTOAIIUS OM3HEC (TOBa TBBPACHHE KOPECIIOHAUpA
C MoKas3arel, U3cjeaBaH M0-paHo: ,,FOIMHA HAa OCHOBaBaHe Ha (upmara”);

e 3HAaUYMMOCTTa Ha (hakTOpa ,[IepCcOHA] Ha MPENIPHATHETO NPHU 3amovBaHe Ha OM3HeC” 3a ycmexa Ha
NpeanpHeMayecKOTO HaYMHAHKE.

HaeT
nepocoHan
HanmnevneHd
patoTeH
nEH MpK

SIAnodeaHe
Ha OnaHec

I na
HHe

@ur. 1. Haer nepconan Ha OT/] npu 3arnouyBane Ha OU3HEC
W3TouHuK: coOCTBEHH NPOYYBaHMS HAa aBTOPUTE

Cr00pa3HO M3BEACHUTE B M3CICABAHCTO OTPAHUYCHUS, B IIeJieBaTa M3BajJKa HE IMOmagaT T. Hap. MUKPO
npeanpusatus 1o cmuckira Ha 3MCIL. B yHHCOH ¢ TOCTaBEeHOTO OrpaHHYCHHE, HAW-TOISAM € OposT Ha
W3CIEBaHUTE MPEIIpUATHA ¢ epcoHan ot 11 mo 50 goBeka - 11 mpennpusTHs, caeIBaHH OT TE3U C MEPCOHAT
ot 50 1o 250 yoBeka — 7 opraHu3alyy, U JIBe MPEANpUITHS ¢ TiepcoHan Haja 250 gymu. Benpeku, 1e oOekT Ha
M3CTIeIBAHE Ca MAIKUTE W CPeAHN GUPMH, HECITYJailHO B M3BaJKaTa MomajaaT u ABe GupMu ¢ epcoHan Hag 250
yoBeka. LlenaTa Tyk € ma ce yCTaHOBH BEPOSTHOCTHA XUIOTE3a OTHOCHO TOJIEMHUHATa Ha TPEANPUATHETO U
pasmpeneneHneTo Ha coOcTBeHOCTTa. [I0COYEHOTO TBBpPJACHHE MMa BaXXHO 3HAUEHWE 3a PE3YyJNTaTUTE Ha
LSUIOCTHOTO M3CJIEBaHE.
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Tabuuua 3.
Q061 Opoii Ha padoTeniuTe BHB hUpMaTa
PaGoTemn B mpeInpusTHETO Ipouent ]z;-z:il;: Kyrl\lll})’(-;lli::::eﬂ
Ot 11 g0 50 yoBeka 55,0 55,0 55,0
Ot 51 1o 250 yoBeka 35,0 35,0 90,0
Hapn 250 yoBeka 10,0 10,0 100,0
O6mo 100,0 100,0

N3To4HMK: cOOCTBEHN NPOYYBAaHMS HAa aBTOPHUTE

UnentuduuupaneTo Ha NPEANPUEMadecKOTO YIpaBlIeHHEe B MaJKHTe W cpemHH ¢(upMmu oOXxBaiia
NOKa3aTeNHuTe: PBCT Ha IIEPCOHANA CHPSIMO IPEeIXOAHATa TOAWHA, O00OPOT M PBCT Ha 000pOTa, PHCK H
MHOBAIIMOHHA aKTHUBHOCT. ETO 321110, IMEHHO TE3HM IOKa3aTeNu ca NPOy4YeHH 0-JeTaiIHO.

Enmun ot Haii-XxapakTepHHTE WHIMKAaTOpU 3a MpPEINpHEeMadecko YIpaBlIeHHE B H3CJCIBAHUTE
OpraHM3aliy € HAPACTBAHETO WJIM HAMaJIeHHeTO Ha MepPCOHAJIa CNPSIMO MpeAxoaHa roauHa. Pesynrartute
OT NPOBEJCHOTO aHKETHO mpoyuBaHe couaT, 4e 80% ot ¢upmure npe3 2016 roauHa OenexaT pHCT Ha
HapacTBaHe Ha [IEPCOHAIA, HAMAJIEHHE OTYUTAT CaMO ABE OPraHU3aLUH.

Taoauna 4.
Pber Ha HapacTBaHe Ha MEPCOHAJIA CNIPSAMO NPEAX0AHATA FOJUHA
IIpomsna Bpoii TpomerT Baiunen KymysaTusen
OTTOBOPHJIH NPOLIEHT NPOLEHT
0-5% 8 40,0 40,0 40,0
5-10% 4 20,0 26,7 66,7
10-50% 4 15,0 20,0 86,7
Hapn 100% 1 50 6,7 93,3
Be3 npomsina 1 5,0 6,7 100,0
O6mo 18 80,0 100,0
JIuncpamm ciaydau 2
O0mo 20 100

M3TouHHK: COOCTBEHU MIpOYy4YBaHUA HA aBTOPUTC

CrnenBamusAT TOKa3aTel Ha MPENpHEeMadeckoTo YIpaBlIeHHE € HWHOBAIMOHHATa (uUpMeHa
AKTHBHOCT. 3a IIeTa ce M3CJieBaT CHBKYIHOCT OT IIOJIIOKA3aTeNH, KaTo Hampumep: paszxoxu 3a HUPJI, 3a
TEXHOJIOTUYHO 000py/IBaHe, IPUXOIU OT HHOBanuH 1 p. ChoOpa3HO pe3ysnTaTuTe OT MpoBeneHOTO mpe3 2016 .
n3cnenBane, 6mmzo 90% ot npennpusATHsTa ca HanpaBwiu pasxonu 3a HUP/I, a or T4x mojoBuHATa 3asBSBAT
CBOETO yJacTHe B paMKuTe Ha 5-10% B cTpyKTypaTa Ha pa3XxoJuTe Ha MPEIIpUATHITA.

Jlaned mo-ronsM e IpOIeHTHT Ha MPEANPUATUATA, KOUTO TPaBAT Pa3X0AH 32 TEXHOJOTHYHO OOHOBIICHHE.
Ot eqHa cTpaHa, BUCOKUTE Pa3XOH 3a TEXHOJOTMYHO OOHOBJIEHHE Ca CBBP3aHU C TEXHOJIOTHUTE KAaTO PUCKOBO
3BEHO B IIPOLECUTE HAa MPECTPYKTYpPHpAaHE HAa CEKTOpa, OCOOEHO IO ce Kacae 10 Majikure Gupmu.
ChIeBpEMEHHO, TO3U MOKA3aTell € MPSKO CBBP3aH U C BUCOKHUTE Pa3X0JH 3a BbBEXKJAHE HAa CUCTEMH 33 KOHTPOII,
KaTo HaJEX/IeH MHCTPYMEHT Ha T. Hap. BUCOKOTEXHOJIOTHYHO MPEAIPHUEMAYECTBO B H3CIEABAHNTE MPEIIPUATH
3a NPOU3BOJICTBO HA IUIACTMACHU B HaIllaTa CTpaHa
INomyyaBaHeTo Ha Harpajau 3a MHOBAllUOHHATa aKTHBHOCT HE € IMPUOPHUTET Ha ympasieHuero. Exsa nse ot
U3CNEBAaHUTE OpraHMU3alUi UMAT MOJTY4YEeHU Harpajay 3a MHOBAallUM — 3J1aTHU Mejaanu ot I1noBauBcku maHaup.
IIpuunnKTe, criopen NpoOBEIEHOTO U3CNEABAaHE 32 TOBA Ca CBBP3aHU C KOMIUIEKCHU NMPUYMHH, KaTO HalpUMeEp:
JUIcaTa Ha AUPEKTHA Bpb3Ka MEXAY IOJIy4€HH HarpaJy U Ma3apHOTO MPUCHCTBHE HA OPTaHU3aLUATA; aKLIEHTBT
BBPXY APYTH MPOLECH U aCHIEKTH HA Pa3BUTHE; HEJOOICHABAHE HAa 3HAYMMOCTTA Ha HAarpaJnuTe, HEAOCTaThUHATA
Me/MifHa TTOJIKpena B Ta3W HACOKa M Mp. B pe3ynraT Ha MOCOYCHHTE apTyMEHTH, C€ YCTaHOBSBA, Y€ OCHOBHO
MPUXOANTE OT MHOBAIIMU Ca CBOEOOpa3HH HArpa Iy 3a PhKOBOAUTENNTE MIPEeAIpHUEMaYH.
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Tabuuua S.
Harpapau 3a uHoBauuun
Bpoii Baimnen KymyanaTusen
orroBopuin | Ilpouent MPOLEHT TPOIEeHT
Baauauu Hda 2 10,0 10,5 10,5
cayqaun He 17 85,0 89,5 100,0
06110 19 95,0 100,0
JluncBammu ciayyan 1 50
Oo1mo 20 100

N3To4HNK: cOOCTBEHN NPOYYBaHMS HAa aBTOPUTE

BwBenennTe cucTeMu 3a KOHTPOJ Ha Ka4ECTBOTO M YCIOBUS HA TPYA, HOBUTE IPOAYKTH, HOBUTE Ta3apu
¥ TEXHOJOTMYHOTO pa3BUTHE ca JOMUHMPAINN HANpaBJICHWA HAa MHOBALMOHEH DPAcTeX Ha HPEANPHUSATHATA,
CHeUaININ3UPaHu B TPOM3BOJCTBaTa Ha IuactMacu. Cropen pe3ysiTaTuTe OT aHKETHOTO NpOy4YBaHE Ha
MOJIOBHHATA OT aHKETHPAHUTE COOCTBEHMIM WHBECTHPAT B MOJ00psABaHe HA LSIJIOCTHHS MEHMIKMBHT Karo
CJIE/IBAIl0 NMPUOPUTETHO HampasiieHHe Ha QupMeHoTo pasButue. To3u (axr e cBoeoOpa3zHa NPEeNNnoCTaBKa H
Ba)XKHO YCJIOBHE 32 NMPUIJIOKECHUETO U MPEANPHEMAYeCKHsl MEHUDKMBHT B U3CJICABAHUTE MPEIIIPHUSTHSL.

Tabumua 6.
Peajiu3npaHn HHOBALMH Npe3 MOCJEAHUTE TPH TOAHHHA
Tpomsna Bpoii Basmmnen KymyaaTusen
B MEHUIKMBHTA BanuaHu cayyan IIpoueHnT
OTrOBOPHJIHN NPOLEHT NMPOLEHT
Ha NpeanpUsATHETO
Ha 11 55,0 78,6 78,6
He 3 15,0 21,4 100,0
Oo6mo 14 70,0 100,0
JlumcBamm ciay4an 6 30,0
O6u10 20

W3TouHHK: COOCTBEHH MTPOYYBAHMS HA aBTOPUTE
ITo oTHOmIEHWE Ha cieBamus IOKa3aTesl — PBCT HAa 000poTa, BCHUKHM M3cieaBaHu 20 CTPyKTypH
OTYHTAT PBCT HAa 00OpOTa CHIPSIMO IpeAXoaHa roanHa. Hax momoBuHaTa OT PECHOHICHTUTE OTYMTAT PHCT B
pamkute 10 10%, 3HaumrTeneH TakbB B paMkute Ha 10-50% oTOens3BaT MpHOIM3UTENHO CHIIMS TNPOLEHT
npeanpusTHsa. HacrosmmsaT mnokasaren, peioM C pbCTa Ha HAapacTBaHE Ha MEpPCOHAJIa HMMaT OCHOBHO,
onpeaessimio 3HAYeHHe IIPU HWICHTH(HUIMpPaHE HA TNPEANPHEMadecKOTO YNpPaBICHHE B MAJKHTE W CPEIHH
MPEANPUATHS, CHEINATN3UPAHU B IPOU3BOICTBOTO HA MJIACTMACH.

Ta6auna 7.

HapacrBaHe Ha 060poTa CIPSIMO NMPEAXOHATA roauHA B Yo
S |orrosapnn| TPonem | 1 oot
0-5% 7 35,0 35,0 35,0
5-10% 4 20,0 20,0 55,0
10-50% 8 40,0 40,0 95,0
50-100% 1 50 5,0 100,0
06110 20 100 100

M3TouHHK: COOCTBEHU IpOy4YBaHUA Ha aBTOpa

ITo moBoOJ Ha TIOCTIEAHUS, HO HE TI0 3HAYUMOCT MoKasaren, 61130 70% OT phKOBOJUTEINTE CUUTAT PUCKA
3a HEOTHeIUM OT ycrexa. OKOJIO MOJIOBHHATA PECIIOHICHTH Ca MPUBBP)KECHUIIMA HA T. HAP. YMEPEH PHUCK, a MOYTH
CBIIUAT € OTHOCUTCIHUAT IOsJI Ha HpI/IB’Bp)KeHI/ILII/ITe HAa BUCOKHUA 6H3HCC pI/ICKL B CpaBHI/ITeHeH IJIaH,
W3CJICIBAHETO YCTAHOBHU, Y€ MPEANPHUEMAYHTE — COOCTBEHHIIM B MPOYYBAHHUTE OT HAC TOJEMH M CPEIHHUTE
(upMH ca TO-CKJIOHHM Ja PUCKYBAT B CpPaBHEHHE C PBKOBOIUTENHTE OT T. Hap. Maiku ¢upmu. ExnHa ot
OCHOBHHTE NPHYUHH 332 TOBA € IO-TOJIEMHUSAT (PHMHAHCOB, KPEAWTEH PECypC, ¢ KOWTO pas3moiaraT TOJIEMUTE U
cpenHHu GUPMHU OT TO3U CEKTOP.
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Tabuuua 8.
Kak Bb3npuemare pucka?

orromopuan | PRt | oL | mpouent
Bamuaau MosoxuTEHO 5 25,0 26,3 26,3
cayHan IMo-cKopo MOJI0KUTETHO 9 45,0 47,4 73,7
IMo-cKopo OTpHUIATENIHO 4 20,0 21,1 94,7
Hecbriiacen 1 5,0 53 100,0
O61mo 19 95,0 100,0
JIunceamu ciayyan 1 50
Oomo 20 100

3. U3Boau u 00001IeHHS OT €MIHMPUYHOTO M3CJIeBAHE HA MNPEeINPHUATHATA 32
NMPOU3BOJCTBO HA JIacTMach B CeBepOM3TOUYEH PAiioH 32 NJIAHUPaHe

B pesynTar Ha W3BBPLICHOTO MPOYYBaHE OTHOCHO MICHTU(HIMPAHE HAa MPEINPUEeMadecKOTO YIpaBICHHE B
MaJIKHTe W CpeOHH (GHUPMH, Ha NpHUMepa Ha NPEANPUATHATA 3a MPOM3BOJCTBO HA IUIACTMACH, MOTaT Ia ce
HaIpaBsT U3BOJUTE:

W3cnenpanuTe NpeanpusThs Ha TeputopusaTa Ha CeBepoOM3TOUCH PAiioH 3a IUTaHHpaHe ca WHoBaTopH. Te ca
OPHCHTHPAaHH KbM MHOBAaTUBHU KOHKYPEHTHH MPEAUMCTBA KaTO TEXHOJOTHH, NPOAYKTH, Ia3apy, CUCTEMH 3a
KOHTPOJI Ha KauecTBOTO. [locoueHHWTe KOHKYpEeHTHHM INPEIUMCTBAa Ca B3aMMOCBBP3aHHW W IIOKAa3BaT CHITHO
u3paszeHara rnazapHa OpHEHTalys Ha MPEINpHATUITA B OpaHIIa.

[IpoyuBaHuTE NPENPHUATHS Ca CKIOHHA KbM IOEMaHe Ha OW3HEC PHUCK, KOHTO HEMHHYEMO CBHIIBTCTBA
MPOTHUYAIIHUTE MPOLIECH HA MPECTPYKTYPUPAHE B CEKTOPA ¥ TMHAMHUYHO MPOMEHSAIINUTE CE YCIIOBHUS CTpaHaTa,

Bucokara MHOBallMOHHA aKTHUBHOCT, KOPECIOHJHMpAaIla ¢ MoKa3areis ,,0M3HeC PUCK’, NPeAONpenesiaT U
pe3ynTaTuTe Ha NpelNpUsITHsITA: PBCT Ha HAETUTE U PBHCT HA 000pOTa.

OG6o0maBaMKAT CPAaBHUTENICH aHATN3 Ha (HaKTOPHTE ,,0TTOBOPHU 3a (POPMHUPAHETO M Pa3sBUTHETO Ha
NpEeIIpPHEeMadyecKOTO YIpaBIeHHE, TI0Ka3Ba: MOCTaBsIHE HAa TEXXECTTa BbpXy HMHOBALUHTE, MA3apHUTe, KIUCHTHUTE,
TexHojoruute. [10COYEHOTO TyK € H3pa3 Ha Hali-3HAaYMMHUTE KOHKPETHH MPEAMMCTBA Ha HW3CICIBAHHUTE
NPEINPHATHS U CUITHO U3pa3eHaTa rna3apHa OpUEHTAIMS Ha MAJIKUTE ¥ CPEIHU NPEANIPUITHUS, CICHHaTU3UPaHH B
NPOU3BOJICTBOTO Ha ITACTMACH M M3JICJIHS OT IUIACTMAcH. Pe3ynTaTure OT MpOBEACHOTO EMITUPHYHO U3CIICABaHEe
II0 KOCBCH IIbT CBHUACTCICTBAT 34 U3KIIOYHUTCIHHA (bOKyC Ha PBKOBOJUTCIUTE BBPXY PEIYITATUTE OT
NpeANpUeMayecKoTO yIpaBlieHHe: MHOBATUBHOCT, PAacTeX M pa3BuTue. YoBelKusIT (HakTop, Ka3aHo Hai-001io,
OPSKO CBBP3aH C pe3yldTaTHTe Ha IPEANPUEeMadecKOoTO YIPaBJICHUE, UMa JOIBJIBALIO U OOCIYXBAaIlO TE3H
pe3yiTaTH, 3HaYCHUE.
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Absrtact. The report examines the relevance of a modern management concept - entrepreneurial
management. Guidelines for the application of this management technology to small and medium-sized
enterprises are presented, as well as claims on the role of entrepreneurial and managerial functions in
implementing entrepreneurial management processes in plastics processing plants. The data and information
were verified through a survey conducted in 2016 through a structured questionnaire, comprising twenty
heads of enterprises across the North East Region of Planning in Bulgaria. The practical significance of the
researched problem is taken into account by indicating an approach in the implementation of innovative
solutions in management practice and the modernization of the used management technologies. The results of
the conducted empirical study indirectly testify to the outstanding focus of the managers on the results of
entrepreneurial management: innovation, growth and development. The human factor, in general, directly
related to the results of entrepreneurial management, has complementary, service-oriented results and
significance.

Key words: entrepreneurship, entrepreneurial management, technological entrepreneurship, plastics
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Analysis of financial opportunities

Assoc. Prof. Dessislava KOSTOVA — Pickett, PhD
University of California

vanjak@abv.bg

Abstract: We will start with an analysis structure that defines the key areas in which long-term funding
sources will be analyzed and attracted. We will then look at the techniques for calculating the impact on the
company's financial performance caused by the introduction of new capital from each of the major sources.
We will turn to the often used form of graphing, EBIT (break before interest and tax) break-even chart to
demonstrate the dynamic impact of financial choices, which changes the company's situation. Once we touch
the leases as a special source, we will list the key issues involved in the stock options.

Keywords: analysis structure, company's financial, dynamic impact

We will focus on analyzing the opportunities available in long-term funding, distinguished from the
partial operational funds that are used fairly often by companies in line with the customs of an industry or
service. The focus is on this because the nature and nature of long-term funding sources are complexly related to
the types of investments made and is critical to the growth, stability or decline of operations. The management
must finance its strategic project with a suitable mix of capital sources that will contribute to achieving the
desired growth in shareholder value.

This article will deal with the main considerations in assessing key funding opportunities open to
management. Although the choice between debt, preference and total capital is blurred by the vast array of
modifications and specialized tools in each category, we will focus only on the main features of the three major
securities. As long as the emphasis falls on quantitative analysis, you have to understand that many other
meanings go into these choices. For example, the specific types of business and industry in which it operates will
affect in the long run the capital structure chosen at different stages of the development of a company, as well as
the preferences and experience of top management and that of the board of directors. These aspects, however,
can not be adequately covered within this article.

We will start with an analysis structure that defines the key areas in which long-term funding sources will
be analyzed and attracted. We will then look at the techniques for calculating the impact on the company's
financial performance caused by the introduction of new capital from each of the major sources. We will turn to
the often-used form of graphing, EBIT (break before interest and tax) break-even chart to demonstrate the
dynamic impact of financial choices, which changes the company's situation. Once we touch the lease as a
special source, we will list the key issues involved in stock options.

Analysis structure

Several key elements need to be considered and touched. when a company faces the rising additional
long-term funds. We will examine in detail five of these elements: price, exposure, flexibility, synchronization
and control. The analyst can use this structure as a conceptual list to ensure that the most important
considerations are covered.

Cost of additional funds

One of the main criteria for choosing from additional sources of additional long-term capital is the price
included for the acquisition and maintenance of the funds.

As a general rule we assume that the increased means through various forms of debt in part are cheaper
under certain conditions because the interest paid by the borrowing company is tax deductible according to the
laws. The real interest rate charged on the growing loan will, of course, depend on the credit rating of the
company and the degree of change in the capital structure of the new debt. In other words, specific costs will be
affected not only by the current market conditions for all long-term debt instruments but also by the company-
specific risk assumed by investors and insurers. Other costs in increasing long-term debt are indirect, including
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legal and insurance costs at the time of issue, as well as the nature and severity of any limitation imposed by
creditors.

The reported costs of preferred shares are usually higher than the loan, partly because the paid preference
dividends do not deduct the tax, and partly because the preferred shares occupy to some extent a weaker risk /
profit hierarchy so that the holders of those shares expect and more reward. The comparative specific expense of
the preferred shares is relatively easy to calculate. The level of dividend is clearly defined, legal and insurance
costs arise at the time of issue and are reflected in the company's net income. However, a variety of specific
reserves may cause indirect coststo the company.

Even if loans or preferred shares are used as a source of long-term funding, current shareholders may be
affected indirectly because restrictive provisions and agreements are necessary to obtain a financial link, or
because concessions are made to protect the rights of more senior privileged shareholders. Property ownership is
an important issue in closely related corporations, especially in new risky endeavors. In certain situations, the
founders of the company or the majority shareholders can exercise full effective control over the company.
Issuance of new shares will be diluted both as control over the management of the company and the ability of
key shareholders to enjoy a greater share of the appreciation of economic value upon successful performance.
The dilution of revenue and the possible slowdown in share earnings growth caused by dilution of total equity
ownership is not limited, of course, only to closely related companies. Rather, this is a common phenomenon.

Dilution of control and profit is a major factor in convertibility, the common feature we find in certain
bonds and preferred shares. This provision allows conversion of security into ordinary shares under certain time
and cost conditions. Indeed, these instruments are hybrid securities as they represent the delayed issue of
ordinary shares at a price higher than the market value of the ordinary shares at the time the convertible bond or
preferred share is issued.

Control becomes a major problem in convertible-funded operations because the possible conversion of
bonds or preference shares will add new ordinary shares to the capital structure and thus lead to dilution. The
effect is just like direct issuance of ordinary shares.

The choice

Any solution for alternative sources of long-term financing can not be based on value alone, although
there are future stock flows and investment models with the pattern of successive funding rounds that will
support them. Having future funds limited to one option because of current commitments is an additional
problem. Changing financial market conditions for different types of securities can make this single option less
attractive and even impossible when the funds are crucial.

Choosing the right time

The fourth element in choosing long-term funding is the time of the deal. Time is very important in terms
of price and yield movements in the securities markets. The changing conditions in these markets reflect the
specific costs that the firm will incur with each option in terms of interest rates or the amount of the preferred
dividend transferred from the new debt or preferred shares and receive the proceeds from each of the
alternatives. Therefore, the emission time will affect the spread of costs between several funding alternatives.
From time to time, market conditions may in fact either exclude or clearly prefer specific choices.

For example, at low stock prices, bonds may be the most appropriate alternative, both in terms of costs
and market demand. Since the proceeds of any of the issues depend on the success of the investment - whether
public or private - of the securities, the conditions of the stock markets or bonds at the time may seriously
influence the choice. Due to the uncertainty of the financial markets, maintaining a certain degree of flexibility in
the capital structure is advisable.

Control

Finally, in terms of funding, the degree of company control exercised by shareholders is an important
factor. As it is known, when new ordinary shares are issued to other people, the effect is a dilution of the profit
from the shares and the ownership share of the existing shareholders.

Determining the price of ordinary shares turns out to be a relatively complex task. It involves building a
theoretical framework in which to assess the risk / gain expectations of shareholders. Direct earnings have
deficiencies as a measure of the specific cost of ordinary shares because they do not address the relative risk of
the firm reflected in the value of ordinary shares. For this reason, we had to use a more complex structure that
includes some substitutes and approximate sums to arrive at a practical result based on the theoretical model.

The approximate cost of ordinary equity based on the CAPM approach can be directly compared to
specific debt charges and preferred shares, it can also be used to reach the weighted total cost of the company's
capital structure. The increase of the basic own funds in the capital structure by issuance of new shares includes
additional considerations. The net earnings per share of the additional shares requires additional and even
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increasing dividends for payment and also changes the proportions of the capital structure.

Exposure to risk

Using volatility in earnings as a working definition of risk, we find that the risk of the company is affected
by the specific spending pledges - such as interest on loans or dividends on preferred shares - that every funding
source is connected. These engagements bring the leverage's financial effect into company revenue productivity
or raise any financial leverage that already exists. The use of tools related to long-term financial costs will widen
the revenue flow as a change in economic and operating conditions.

Being responsible for providing holders of ordinary shares increasing economic value, management must
devote a lot of time and effort in determining the appropriate mix of debt capital and equity capital structure of
their company. This balance includes the provision of a loan with relatively low costs increase the return to
shareholders, but not too many loans that threaten the generation of value to shareholders during periods with
low incomes.

The main risk, of course, is that the company may not be able to meet its debt repayment obligations. The
portion of the debt in the capital structure as well as the portion of the preferred shares reflects the degree of risk
of partial or total default. The analysis of risk exposure is based on the creation of a historical model of
profitability variability and cash flows that are expected to be future. Account must be taken of the extent to
which the company's strategy changes. Any change in the exposure of the business cycle displaces the
competitive pressure and the potential inefficiency in operation.

Obviously, the company's specific risk (profitability variability) and the ability of the company to service
its debt burden are closely related to the business or business specifics of the company. Moreover, they are
affected by general economic conditions - in addition to the ability of management to generate satisfactory
operational performance. Therefore, the degree of financial leverage would be advisable and reasonable to differ
significantly across industries and services, and will also depend on the relative competitive position and
maturity of the firm. A business that has just started business leads to a completely different exposure to the
lender than a proven industry leader.

Flexibility

The third area to be taken into account is the flexibility defined as the scope of other future funding
opportunities as soon as a specific alternative is chosen. When any increase in funding is completed, the choices
between future alternatives should be more limited in the next round. For example, if long-term debt securities
are selected as a source of funding, restrictive clauses, asset weights and other constraints that impose minimum
financial ratios, the company may only use ordinary shares as a future source of capital for a known time.

Flexibility essentially involves planning for the future. Strategic planning and coinciding corporate
financial policies need to be addressed. Potential acquisitions, expansion and diversification are all affected by
the degree of flexibility of management in the choice of appropriate funding and the outflow of debt resulting
from the debt service commitment. As far as possible, management should combine value planning, which is a
very important factor and should be analyzed at an earlier stage in the decision-making process. Unfortunately,
there are no precise and clear rules that make it clear and clear how to make the final decision, as the choice is
not so dependent on the circumstances prevailing in the company and in the securities markets at the time. The
best approach is to look carefully at the five elements we examined and explore the pros and cons of each of
them in terms of their contribution to the solution. Needless to say, the effect of each source of funding on the
company's future results is very important. In the next section we will explore the methods for calculating this
effect.

Calculation techniques

To get a clearer picture, we will use the main accounts of a hypothetical company - ABC. The company is
drawing on alternative ways to raise $ 10 million to support the introduction of a new product. After analyzing
the current performance of the corporation, we will consistently look at the impact of productivity caused by the
introduction of long-term debt, preferred shares and total capital in equal installments of $ 10 million each.

Table 1.
ABC Accounting Balance ($ million)
Assets Liabilities and net worth
Current assets 153 Current liabilities 7$
Fixed assets (net) 29% Common stock 10$
Other assets 1$ Retainet earnings 28%
Total assets 45% Total liabilities and net worth |45%
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ABC abbreviated balance is shown in Table 1. At present, the company has 1 million ordinary shares
issued with a face value of $ 10 per share. From the company's operating report, we learned that ABC has earned
$ 9 million before taxes on sales worth $ 115 million over the past year. Income taxes are paid at $ 3.06 million
and the effective rate is 34%.

Current performance

We will start by evaluating ABC current performance by calculating the net EPS per share of ordinary
shares. We will use this format to calculate EPS and related measures. This type of step-by-step approach
analyzes the impact on the income of each type of long-term capital. First of all, we declare profit before interest
and taxes (EBIT). From this table you have to deduct different fees for the various long-term financing
instruments. The first of these is accrued interest on a long-term loan. Short-term interest rates can usually be
disregarded (unless there are significant amounts) because we assume that because of the temporary nature of
short-term liabilities arising from current operations, the related interest charges have been correctly deducted
from earnings prior to EBIT calculation.

Table 2.
ABC earnings per share - calculation ($, thousands, excluding share amount)
Earnings before interest and taxes (EBIT) 9,000
Less: Interest charges on long-term debt -0-
Earnings before income taxes 9,000
Less: Federal income taxes at 34% 3,060
Earnings after income taxes 5,940
Less: Privileged dividends -0-
Earnings available for common stock 5,940

Estimates of earnings per share are shown in Table 2. Provisions are made for both long-term interest and
preferred dividends. No amounts have yet been shown for them, as our hypothetical firm at this point has neither
long-term debt not preferred shares. The result of the earnings calculation is available for ordinary shares at $
5.94 per share. Of this amount, $ 2.5 is deducted as it represents a cash dividend voted by the board of directors.
We assume that this dividend payout (between 40% and 50% of earnings) is maintained for many years. We also
assume that revenue steadily increases by about 4% on average over the last decade.

Shares are widespread and are being traded and the market price is currently around $ 38 to $ 47, which
means it is traded for about seven to eight times revenue. The latest security analyst report estimates b = 0.9 and
the risk-free rate of return is estimated at 6.5% and the average expected return is S & P 500 and is expected to
be 14.0%.

Table 3.
Long-term liabilities in the capital structure
Common shares outstanding (number) 1 million
Earnings per share (EPS) 5.94
Less: Common dividend per share 2.50
Retained earnings per share 3.44
Retained earnings in total 3,440

When the liability arises in that structure, the financial position and productivity of ABC profits are
significantly affected. In order to raise the $ 10 million needed to finance the new product, management has
found that one of the alternatives is to issue bonds. The bonds are not backed by any specific assets of the
company; instead they are issued to cover the company's total credit rating. These bonds, at current market
conditions, bear an interest rate of 11.5%, which becomes due 20 years from the date of issue, resulting in a
provision for a repayment fund of $ 400,000 per year starting in the fifth year. The remaining balance at the end
of 20 years will be refunded as a payment of $ 4 million. The company expects to collect the full $ 10 million of
bond issues after all the insurance costs and as a result will receive the face value. Once the new product has
been successfully funded, the company assumes that revenue will grow by at least $ 2.0 million before tax. A
small risk of obsolescence of products or major competitive attacks is expected by the management for the next
5 to 10 years because the company has developed a unique process protected by careful patent coverage.
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We can now track the impact of the long-term loan on the company's performance, respecting both the change in
earnings and dividends and the specific value of the newly created debt. We will analyze two opposite situations,
(1) the immediate impact of $ 10 million of debt without compensation from the new product, and (2) the
improved conditions expected after the investment has begun to function and the new product has begun
generating revenue probably after one year).

Table 4.
ABC earnings per share - calculation with new bond issue ($, thousands, excluding share amount)

Before the new| With new
product product

Earnings before interest and taxes (EBIT) 9000 11000
Less: Interest charges on long-term debt 1150 1150
Earnings before income taxes 7850 9850
Less: Federal income taxes at 34% 2669 3349
Earnings after income taxes 5181 6501
Less: Privileged dividends -0- -0-
Earnings available for common stock 5181 6501,
Common shares outstanding (number) 1 million 1 million
Earnings per share (EPS) 5.18 6.50
Less: Common dividend per share 2.50 2.50
Retained earnings per share 2.68 4.00
Retained earnings in total 2681 4001
Original EPS (Table 2) 5.94 5.94
Change in EPS -0.76 +0.56
Percent change in EPS -12.8% +9.4%)

The result of two calculations is shown in Table 3. The immediate effect of the addition of the debt is the
decrease in revenue available for ordinary shares. This is due to a set interest rate of 11.5% to $ 10 million on
bonds or $ 1150,000 before taxes. Profit after interest and taxes falls to $ 759,000 compared to the initial
conditions in Table 2. This decrease represents post-tax interest costs for the bonds or $ 1 150,000 times (1 -
0.34). As a result, earnings per share are reduced to $ 5.18, falling by 76 cents, or a 12.8% dilution from the
previous level. This change is purely due to the increased interest costs, which, based on one share of the same
76 cents, is the post-tax rate of $ 759,000 divided into 1 million shares.

Assuming that the effective tax rate is 34% in our case, the ABC debt should be 7.59%. Specific annual
debt expenditures were found by referring the reported annual costs to the actual receipts received. If this
revenue differs from the nominal value of the debt instrument, the specific annual debt price will of course be
higher or lower than the specified rate. In the case of ABC, we have assumed that net cash flows are practically
nominal and therefore the specific value of a new loan for ABC is also 7.59%, a table that will be compared to
the specific value of the other alternatives for raising capital . As for the second column of Table 3, we find that
the alleged successful introduction of the new product will compensate ABC for the impact on earnings on
interest payments on bonds. In other words, the investment project has earned more than the specific value of the
loan drawn to fund it. Revenue increased to $ 6,501,000 after tax, net increase of $ 561,000 compared to initial $
5,940,000 in Table 2. As a result, net profit per share increased by 56 cents over the initial $ 5.94, an increase of
almost 10%.

The total value for post-tax borrowers is 759,000, and the new investment is expected to raise earnings
from ordinary shares. Additional revenue of $ 1,320,000 ($ 2,000,000 pre-tax revenue, less tax at 34%)
significantly exceeds service costs of $ 759,000. Consequently, the investment - if ABC assumptions of revenue
prove realistic - it means that it has made it possible to increase the economic value. In the end, the financial
leverage introduced with the debt alternative is positive. Still, a few questions can be asked. For example,
suppose the investment has earned only $ 759,000 after taxes, just to cover debt costs and maintain the position
of shareholders, just as before in terms of net earnings per share. Would the investment be justified? Does this
mean that the investment is made without cost to the shareholders?

At first glance, we can believe in this, but a number of issues need to be addressed here. First of all, there
is no mention of the liabilities to the depreciation fund that will last for five years in this way, and that they
represent cash costs of $ 400,000 per year. Such principal payments are not deducted from taxes and must be
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paid out of post-tax cash flows generated by the company. In this way, debt servicing (coverage of the burden)
will require 40 cents per share, which exceeds the cost of the interest rate of 76 cents per share, making a total of
$ 1.16 per share. $ 400,000 will no longer be available for dividends or other corporate purposes because it is
already a commitment to repay the principal. Assuming that the return on the investment is exactly equal to the
debt interest expense, how would the company repay the principal?

There is an obvious delusion in this line of thought. This is due to the use of accounting revenue to
represent the benefits of the project and to compare it with the after tax cost of the borrowed capital used to
finance it. This is not a proper economic comparison. Only a time-adjusted cash flow analysis can determine the
economic costs / benefits of the exchange. We could say that the project is just about getting the specific value of
the debt-related capital only if the net present value of the project was exactly zero when we reduced the
additional annual cash flow to 7.59%.

This result would then represent an internal rate of return of 7.59%, the level of economic performance
that would hardly be acceptable for management. But even under this condition, project cash flows (as opposed
to accounting profit in the activity report) should be higher than $ 759,000, since only the interest on the bonds
should be paid out of tax revenue. This must be because, within the present value of the investment analysis, the
additional cash flows associated with the project must be sufficient not only to ensure a certain return but also to
depreciate the investment itself.

Let's now go back to the purpose of the framework we use here. The purpose of the analysis is not to
judge, the attractiveness of the investment - we assume that this has already been adequately done by the
management. Instead, we are only interested in what alternative form of financing is best for the company under
the circumstances. In this context, the impact of each of the alternatives on the company's profit is only one
aspect of the decision on new financing.

In the case of a loan that is an alternative, under normal conditions, at the lowest price, the effect of
financial leverage is expected in favor of the shareholder. When a project is selected, it has to meet a Standard
Return based on approximately the cost of capital - a return that far exceeds the cost of borrowed capital.

The introduction of debt immediately trivializes the profit of the share, but this is followed by a jump in
earnings per share, as described, the project's accounting revenue exceeds the interest rate reflected in the
company's income statement. The company must be able to make future payments on the amortization fund in
terms of monetary planning because, starting in the fifth year, 40 cents per share of the company's cash flows
will be disbursed on an annual basis to repay the principal.

In principle, it is useful to look at the consequences of these facts under different conditions, ie. the risk of
revenue fluctuations, both in the core business and in the contribution of the single profits of the new product,
which is considered to be successful at all times. But we will consider these changes later.

Preferred Shares and Capital Structure

ABC may also meet its long-term financial needs with the alternative issue of $ 10 million preferred
shares, at a price of $ 100 per share, which holds a constant dividend rate of 12.5%. For simplicity, we will
assume again that the net revenue of the company will be equal to the nominal price of $ 100, after the legal and
insurance costs incurred. Table 4 analyzes the conditions before and after the introduction of the new product
design.

Table 5.
ABC earnings per share calculation with a new issue of preferred shares ($, thousands, excluding share amount)
Before the new product | With new product
Earnings before interest and taxes (EBIT) 9000 11000
Less: Interest charges on long-term debt -0- -0-
Earnings before income taxes 9000 11000
Less: Federal income taxes at 34% 3060 3740
Earnings after income taxes 5940 7260
Less: Privileged dividends 1250 1250
Earnings available for common stock 4690 6010
Common shares outstanding (number) 1 million 1 million
Earnings per share (EPS) 4.69 6.01
Less: Common dividend per share 2.50 2.50
Retained earnings per share 2.T9 3.51
Retained earnings in total 2190 3510
Original EPS (Table 2) 5.94 5.94
Change in EPS -1.25 +0.07
Percent change in EPS -21.0% +1.2%
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This time, there is a stronger initial drop in profits from available ordinary shares, due to the impact of
preferred dividends of $ 1.25 million a year. Not only fixed costs (as well as the specific cost, given that net
returns are at par value) of the preferred shares are higher than a full percentage of the 11.5% of the declared
bonds, but also the dividend payments preference shares are not deducted from taxes under current law. In fact,
we are dealing with an alternative that costs, under comparable conditions, 12.5% after tax, compared to bonds
that are 7.59% after taxes.

Therefore, the immediate dilution of preferential emission earnings is $ 1.25 per share or 21% compared
to the original state. Over time, as revenue from the new product has been achieved, it is possible to see a
possible increase in net profit per share of only 7 cents, a slight improvement of 1.2%. The $ 1.25 million annual
post-tax debt obligation leaves little room for any net profit in the income statement generated by the investment
- which we know is estimated to be $ 2.0 million before tax and $ 1320,000 after tax .

In this situation, under the assumed conditions, we allow for a very limited financial leverage. Only
slightly more than 1% growth in earnings per share has been achieved since the beginning of the year, as fixed
financial costs after tax have almost doubled compared to the bond alternative. Earnings per share will be
unchanged if the product is realized at a minimum profit that represents the preferential dividend price before
tax:

$ 125000

(1— 34)
At this point, the increased revenue from the new product will only compensate for the increased

financing costs - a break-even situation. Bearing in mind that the requirement for a significant profit of nearly $
1.9 million is two-thirds more than $ 1,100,000 before interest-rate taxes on the bond alternative.

=$1894000

Ordinary shares and capital structure

When ABC considers the new issue of ordinary shares as the third option to raise the $ 10 million needed,
the impact on their earnings is even worse. Suppose ABC will issue 275,000 new shares at a net price of $ 36.36
after legal and insurance costs. Such a reduction of the current market price, which is $ 40, must ensure
successful emissions trading. The number of shares traded in this way will increase by 27.5% for the current 1
million shares.

Table 6.
ABC earnings per share with new common stock issue (3$, thousands, except per share figures)
Before After
Earnings before interest and taxes (EBIT) 9000 11000
Less: Interest charges on long-term debt -0- -0-
Earnings before income taxes 9000 11000
Less: Federal income taxes at 34% 3060 3740
Earnings after income taxes 5940 7260
Less: Privileged dividends -0- -0-
Earnings available for common stock 5940 7260
Common shares outstanding (number) in millions 1.275 1.275
Earnings per share (EPS) 4.69 5,69
Less: Common dividend per share 2.50 2.50
Retained earnings per share 2.19 3.19
Retained earnings in total 2752 4072
Original EPS (Figur 2) 5.94 5.94
Change in EPS -1.28 -0.25
Percent change in EPS -21.5% -4.2%

Table 5 shows the impact on revenue in the same way it shows it for the other two alternatives.

We see that immediate dilution is $ 1.28 per share, which is a drop of 21.5%, which in turn has the
strongest impact from the three analyzed alternatives. Ordinary shares in terms of this comparison are the most
expensive form of capital - even if only because they lead to immediate dilution of the current shareholders'
profits. In addition, there will be an annual cash outflow of at least $ 687,500 of post-tax revenue generated by
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215,000 new shares if the current $ 2.50 annual dividend associated with ordinary shares is maintained.

In addition, we can predict that this money drain can grow at a rate of growth of 4% per year. This
assumption will be made if directors continue with their policy of declaring regular cash dividends with a
constant rate of disbursement from future earnings, which in turn continued to grow.

So far, pretax revenue is required to cover the dividend of $ 2.50 per share

$2.50x275 000 shares = $687 500 (after taxes)
$687 500
(1 — 34)

We can directly compare these earnings requirements of about $ 1.0 million with the $ 1,350 billion bond
requirements and the $ 1,894 million preferred stock requirements. Both in terms of earnings and money
planning, these amounts are very significant.

The effect of immediate income dilution is only part of the remuneration. There will also be a secondary
effect of continuing dilution because, unlike the other two types of capital, newly created ordinary shares
represent a current requirement for corporate profits to be on a par with those of existing shares. In this way,
with our experience so far, the growth rates of earnings per share will slow down and in the future most of the
shares will be outstanding - unless the income derived from the investment is at a better level of the potential
growth of the existing profit rate. Turning to the second column of table 5 it is clear that, despite the extra
revenue from the new product, net dividend dilution of 25 cents (4.2%) will actually continue. The contribution
of the new product to the reported earnings is not sufficient to meet the demands of the new shareholders and
maintain the level of the old value of the share. The impact on the incomes of an alternative to ordinary shares is
greater than the revenue generated by borrowed capital.

So far, we have looked at the impact of ordinary shares on income financing. In order to find roughly the
approximate sum of the specific value of the alternative, we can establish as a minimum condition the
maintenance of the level of the old earnings per share. The current EPS, which is $ 5.94 (Table 2) and $ 36.36 in
revenue, results in a price of about 16%.

$5.94 o
33636 16.34% (after taxes)

We know that the revenue approach to measuring the price of ordinary shares is, for many reasons, quite
limited, even if it is assumed in the formula for the expected revenue growth. If we use the dividend approach to
find the specific price of an ordinary share, we must match the current dividend per share to the net result and
add the future dividend growth. We know that the company has an approximately constant revenue growth of
4% a year and we assume that with a constant payout rate, the ordinary dividend will continue to grow at the
same rate. The result is about 11%:

= $1 042 000 (before taxes)

$2.50
m‘l‘ 4.0 = 10,9%
We will use the data from a while ago to test the specific cost of capital from ABC's ordinary shares with

the CAPM approach.

The value of the ordinary shares, Ke, is approximately 13.25% when placed in a CAPM formula without
risky return, Rf is 6.5%, B is 0.9%, the expected average return Rm represented by the S & P 500 is
approximately 14%:

Ke = Rf + B(Rm — Rf) = 6.5 + 0.9(14.0 - 6.5) = 13.25%

This result is one of the most reliable for judging the specific price of ordinary shares. It can be compared
with the specific value of the bonds (7.56%) and the specific value of the preferred shares (12.5%).

Obviously, the alternative to ordinary shares is the most expensive source of funding, and just as we have
already found that the dilution effect is very serious. In addition, the cash flow requirements for paying the
current dividend of $ 2.50 per share, plus any possible future increases in the total dividend, should be planned.
Because it is difficult to maintain all these quantitative aspects visible in our debates, let's now turn to graphical
representation of the various incomes and dilutions to compare the relative state of the three alternatives.

Ebit break-even chart

We have affected several times the changes in companies' profits and the different influence of the three
major financial alternatives under changing conditions. The static form of analysis we have used so far does not
allow us to readily explore the range of opportunities such as profit change or to visualize the sensitivity of
alternative sources of funding related to these changes. It would be difficult to calculate earnings per share and
other data for a large part of the different profit levels. Instead, we can use the linear relationships that exist
between the quantified factors analyzed.

The graphical approach break-even "analysis can be used to compare alternative sources of funding. This
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part will show you how such a model that corresponds to fluctuations in EBIT (earnings before interest and
taxes) and to have resulted in levels of EPS (earnings per share), can be used to illustrate the most important for
us and quantitative aspects relative attractiveness of possible options. As we will see, "break-even™ model allows
us to easily expose a variety of analytical tests.

To begin with, we have summarized the ABC data in Table 6. Variations of this data can be plotted in a
simple "break-even" graphic that shows EPS of the vertical axis and EBIT of the horizontal axis. This EBIT
graph allows us to draw straight lines for all EPS alternatives under the influence of changing conditions and to
find BEP ("break even™) between them. every straight line with the horizontal axis, which is exactly the point
where EPS is 0. These points can easily be found by performing EPS calculations on the back starting with the
assumption that EPS = 0 and finding the corresponding EBIT under this condition. Calculation is shown in Table
7 for Initial th position for each of the three alternatives. Calculations of Tables 6 and 7 give us enough points
through which to draw a linear function of the EPS and EBIT for a variety of alternatives (Table 8).

We can quickly note that the conclusion about the impact of profits from the alternatives we drew at the
two EBIT levels already analyzed, $ 9 million and $ 11 million, retains the relatively wide variety of profits
shown; any shown alternative causes a significant reduction in EPS relative to the original conditions.

Table 7.
ABC Summary of new product EPS analysis ($ thousand, except for figures per share)
Oridginal Debt Preferred Common
EBIT $9,000 $11,000 $11,000 $11,000
Less: interest -0- 1,150 -0- -0-
Earnings before taxes 9,000 9,850 11,000 11,000
Less: Taxes at 34% 3,060 4349 3,740 3,740
Earnings after taxes 5,940 6,1501 7,260 7,260
Less: Preferred dividends 0- o) 1,250 0-
Earnings available for common stock $5,940 $6.501 $6,010 $7.260
Common shares outstanding 1 million 1 million 1 million 1.275
(number) million
EPS $5.94 $6.50 $6.01 $5.69
Less: Common dividends 2.50 2.50 2.50 2.50
Retained earnings $3.44 $4.00 $3.51 $3.19
Retained earnings in total $3,440 $4,001 $3,510 $4,072
Oridginal EPS change -12.8% -21.0% -21.5%
Final EPS change +9.4% +1.2% -4.2%
Specific cost 7.59% 12.5% 13.25%
Table 8.
ABC Calculations at EPS = 0 ($ thousands, except for figures per share)
Oridginal Debt Preferred Common

EPS -0- -0- -0- -0-

Common share 1 million 1 million 1 million| 1.275 million

Earning to common -0- -0- -0- -0-

Preferred dividends -0- -0- $1,250 -0-

Earnings after taxes -0- -0- 1,250 -0-

Taxes at 34% -0- -0- 644 -0-

Earnings before taxes -0- -0- 1,894 -0-

Interest -0- $1,150 -0- -0-

EBIT or EPS=0 -0- $1,150 $1,894 -0-
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With the usual alternatives available, the slope of EPS is different. In fact, the rights of ordinary shares
intersect debt and preferential shares. Then the two lines are parallel to each other, but also with EPS in the
original condition (it is on the left of them). The smaller slope of ordinary shares rights is easily explained.
Introducing new shares in ordinary shares results in a proportional dilution of earnings per share at all levels of
EBIT. The consequence is that additional shares cause a slower increase in earnings per share with growth in
EBIT.
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Figure 1. ABC Range of EBIT and EPS Chart

By contrast, the parallel shift of the debit and preferred shares to the right of the original rights is caused
by the introduction of fixed interest or dividend charges, while the number of ordinary shares remains constant at
the levels of EBIT surveyed.

The importance of intersections must now become obvious. These are BER where, for certain levels of
EBIT, EPS for ordinary alternative shares and one of the other two alternatives are the same. Note that the BEP
of ordinary shares with the bonds is at $ 5.3 million EBIT, while the BEP of ordinary shares with the privileged
is at $ 8.8 million EBIT.

Under $ 5.0 million EBIT, therefore, ordinary alternative shares cause the least EBIT dilution, while more
than $ 9 million EBIT causes the worst dilution in EPS. We recall that ABC's current EBIT is $ 9.0 million and
is expected to be at least $ 11 million after the new product has contributed fully to its planned profits. Both
BERs thus lie below the probable future EBIT, making ordinary alternative shares the most expensive in terms
of dilution of profits.

Considering that the relative profitability of the three alternatives is different in the variety of EBIT
presented, it is not possible to evaluate the three alternatives without defining a "normal™ EBIT range for the
company's expected performance. If future EBIT provide for fairly good movement within both BEP, ordinary
shares appear more attractive than preferred shares in terms of EPS dilution but worse than debt. If EBIT is
expected to grow and move relatively to the right of the second BEP, as is almost certainly the case with ABC,
the new ordinary shares are not only more attractive in terms of EPS dilution but they will remain so.

Considering all of these basic considerations, of course, there are assumptions about the conditions under
which the three forms of private capital would be emitted. If we can expect a significant change in all of these
conditions (for example, the bid price of ordinary shares or bonds), a completely new chart needs to be mapped
out, or we should at least reflect any possible cost disruption or proportion of alternatives such as change in
EBIT levels.

The crossing between the EPS, which represent EBIT crossing points for alternative ordinary shares with
the two other options, can easily be calculated. For this purpose, we formulate simple equations for the
conditions in which all pairs of lines intersect. EPS are set equal for both alternatives, and the equations are
determined for the specific EBIT level for which this condition is valid. To illustrate, let's first establish the
following definitions:

E = EBIT level for each BEP with ordinary alternative shares

i = Annual bond interest in dollars (before taxes)

t = Tax rate applicable to the company

d = Annual preferred dividends in dollars

s = Number of outstanding common shares

The equation for each of the EPS can be easily found by replacing the known things in the summary:
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(E-Di-v-d
S

EPS =

Now we can find the break-even EBIT levels for bonds and ordinary shares in terms of EPS. For this
purpose we will fill in the data in both expressions and we will receive:

Bonds Common
(E — $1,150,000).66 —0  (E—0).66 — 0

1,000,000 ~ 1,275,000
When we decide for E, we will get the following result:

0.66E — $759,000 _ 0.66E
oEE ’ = 1.275

0.842E - $967,725= 0.66E
E=$5,317,200
This break-even level of $ 5.32 million can be easily checked graphically in Table 8.
When the same approach applies to preferred and ordinary alternative shares, the following result arises:

Preferred Common
(E—-0).66 — $1,250,000 B (E-0).66—-0
1,000,000 ~ 1,275,000
0.66E

0.66E — $1,250,000 = 1275

0.842E-$1,593,750=0.66E
E=$8,756,900

The chart can again be used to confirm a break-even of $ 8.76 million.

We can also use the graph to show the impact of any ordinary dividend on the three alternatives.
Horizontal rights at $ 2.50 in the chart represent the current annual total dividend. Where those rights cross the
alternative EPS lines, we can read a minimum EBIT corresponding to that dividend. Similarly, the chart may
reflect the amortization fund requirements or other regular repayment provisions. In fact, such annual provisions
involve some of the future profits for that purpose.

We can improve the effect under these conditions by transferring the

calculations one step ahead. So we will reach the so-called. UEPS (uncommitted earnings per share) for
each option after the provisions for all repayments. We can simply deduct the cost per share of such repayments
(which require dollar tax) from the corresponding EPS of the alternatives so affected, and redraw the ones on the
chart. The result will be a parallel shift to the right of the affected rights from the previous position.

For example, the amortization fund's $ 400,000 depreciation requirements per year for bond selection
would be 40 cents per share, and the new bond rights would move to the right of that amount over its entire
range. Similarly, the crossing at point O of EPS, currently $ 1,150,000 EBIT, would move to the right to zero
UEPS at $ 1,756,060. This shift reflects the depreciation fund's requirements for $ 400,000 per year, which turns
out to be somewhat pre-taxed by $ 400,000 + (1-0.34) or $ 606,060. As it becomes clear in this case, the UEPS
dividend rights would move very close to the EPS rights for preferred shares in Table 8. So far, the usefulness of
this framework for dynamic analysis of the various financial alternatives has to be obvious. The reader is invited
to think carefully about the consequences of the variety of tests that can be applied. For example, we can
determine a minimum of EBIT below any alternative that would cover the current total dividend of $ 2.5 per
share while we accept a variety of different payout ratios of 50% or 40%. This means that with 50% pay, EPS
should be $ 5.00. Horizontal rights would be drawn at the $ 5.00 EPS level, and would represent minimum EBIT
for the $ 2.50 dividend. The analyst should assess the possibility of lowering EBIT to this level and assess
whether this would jeopardize the current dividend payment.

Certainly, other tests can also be applied, depending on the company's specific circumstances. This
structure can also be used to monetize each of these results by converting corresponding EBIT into an equivalent
cash flow from operations. This additional step would require determining the effect of the cash shield on
depreciation. Spreadsheet analytics can be used to make the required multiple calculations.

Again, it should be stressed that each specific EBIT schedule is only valid for fixed assumptions about
earnings and fixed interest and certain preferential dividends. If there is any reason to believe that any of these
key assumptions may change, the positions of the EPS EPS on the graph will need to be adjusted.

Obviously, any change in the relative price in the varied alternatives will also have its effect. If the
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distance between the two alternatives increases, for example, the differences in the impact of the profit will
expand and the distance between the parallel lines will increase. It simply reflects that the imposition of high
fixed bonds suppresses EPS.

The increase in the amount of issued capital also has an effect because the slant of rights is determined by
the sum of the existing leverage existing capital structure. In other words, if there is already some debt and
privileged shares in the capital structure, the core EPS would increase and decrease much more sharply with
changes in EBIT. Any rises in fixed funding prices would simply increase this leverage. At the same time, the
EPS sloping of the total share of ordinary shares is determined by the relative number of issued shares, which in
turn are related to the rate of dilution of profit as in the example shown.

Financial planning templates and spreadsheets can be used to enhance the basic analysis that is
demonstrated here. What is important and must be remembered is that the analysis essentially quantifies the
relative impact of alternatives on reported earnings. This effect is just one of the many factors that need to be
considered when choosing funding. As we have already mentioned, the conceptual and practical context for a
possible solution is far more comprehensive than this graphical expression of the proposed break-even
conditions. Strategic plan for the future, risk expectations, market factors, specific criteria and current conditions
of the company - all involved in the final decision.

Specific forms of funding

Our previous discussion focused on the basic choice between debt, preferred shares and ordinary shares,
ignoring the many variations that are often encountered in these instruments as well as other specialized forms of
financing. We will now briefly cover a few more specialized areas of the financial choices, namely convertible
bonds and preferred shares, human contributions, court orders and leases.

Convertible Securities

As we started earlier, convertible into ordinary shares is a feature that is sometimes added to bond issues
or preferred shares for merchantability and sync. The essence of convertibility is the issuance of the company's
ability to sell ordinary shares at prices higher than those of bonds or preference shares issued at that time. This is
due to the fact that the conversion price for the ordinary shares it represents is at certain expected future levels,
based on the company's experience and expectations.

The conversion price is under conversion, determined for issued bonds and preferred shares. For example,
new $ 100 convertible privileged may have a convertible 3, ie each share of the privileged is convertible into
three shares of ordinary shares. This represents a conversion price of $ 33.33 per ordinary share, while the
company's shares can currently trade in the range of $ 25.00- $ 27.00. The difference between current prices and
the conversion price is called premium conversion. The same approach can apply to bonds that are usually
denominated in thousands of dollars.

Given the expectation that ordinary shares of the company will exceed the conversion price, bonds or
preference shares will be traded at values that represent ordinary interest or dividend yields and the value of a
sale itself. The initially stated yield will prevail, but when ordinary stock prices start to outweigh the conversion
price, the price of the bonds or preferred shares will be an amplifier to reflect the current market value or the
underlying ordinary shares. This is the moment when conversion becomes extremely attractive to the investor. If
stock prices remain below the conversion price, the cost of conversion will always be the lowest value for bonds
and preferred, whereas the actual price will depend on the yield that is secured at a certain interest rate or a
privileged dividend.

In view of the potential attraction of the convertible to the investor, the issuing company typically pays
somewhat lower interest or privileged dividends through these instruments. In order to limit the period over
which these securities are outstanding, the company may typically accelerate conversion after the market price of
ordinary shares reaches the conversion price by exercising a provision (the company's right to accelerate all or
part of the issue) -convertible emissions. This is usually based on a predetermined price close to the conversion
price.

Convertibility adds a number of considerations to the main election, because successful convertible issues
ultimately result in a rise in ordinary shares, a delayed impact on control, earnings per share, and the amount of
future ordinary dividends to be taken into account in the analysis. The graph we have already used can be
applied by showing this situation in two steps: (1) convertible bonds or privileged bonds or privileged, and (2)
additional ordinary shares of the final conversion. While significant convertible issues remain unpaid, companies
are required to calculate full net earnings per share.

Offering rights
The so-called offering of rights is a form of financing ordinary shares by minimizing the dilution of the
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proportional holdings of existing shareholders. They are also called a privileged subscription, since offering each
existing shareholder the right to buy a certain number of ordinary shares from the company at a special price for
a certain period of time after which the rights expire. The number of issued rights is usually equal to the number
of outstanding shares in the stock. The specific number of rights is needed to buy each share of the new stock.
Rights are issued as special certificates and are often traded on stock exchanges or at counters in banks.

Let's illustrate. If the XYZ company has 1,000,000 outstanding ordinary shares and wants to sell 250,000
new shares, 1,000,000 rights will be issued to existing shareholders with the clause that four rights are required
to buy a new share of the stock at the subscription price. If the subscription price is $ 30, while the current
market price is $ 40, the shareholder has to relinquish four rights and $ 30 to the company for another share,
currently worth $ 40.

For the company, attracting such a course of action in addition to diminishing the dilution potential of
control is a direct appeal for the funds to a group of investors who are already familiar with the company's
prospects and history. If shareholders are willing, they will exercise their rights by directly buying from the
company their fixed number of shares in the rights at a special subscription price. If shareholders are not
interested, the rights may be sold as such because they will reflect the differential value between the shares
offered and their market price.

The consequences of this alternative for the analysis are quite similar to those in the public offering that
we have accepted for the case earlier. The subscription price may differ somewhat from the price that insurers
provide in the public offering, but otherwise the analysis will be parallel to the alternative ordinary shares we
have already explore.

Court orders

Court orders are a form of corporate security that authorizes the holder to buy a certain number of
ordinary shares at a fixed exercise price for a certain period of time. Some court orders do not even have a shelf
life. They are issued as an additional incentive for investors to buy a new public bond or bond or private
placement of loans and bonds. Sometimes court orders are even issued as part of the offering of ordinary shares.
The proportion of issued court orders to new offers varies depending on the price exercised and the degree of
willingness to move the new debt issue into the hands of investors. Court orders are attached to these new
securities as part of the offering, but in most cases they can be detached from the holders and sold separately if
necessary. Numerous court orders are traded at any time in the securities markets.

As a result, the court order gives the option holder to buy an ordinary share if it has an advantage to do so
(for example, if the exercise price is below the market price). Just as in the case of rights, with a court order, the
funds go directly to the company. Since court orders, in contrast to rights, have been valid for a relatively long
period of time, there is no potential to dilute the profits of past court orders. Companies with a significant
number of outstanding court orders must calculate net earnings per share, just as in the case of outstanding
convertible issues.

The consequences of analyzing a new proposed debt with attached court orders are primarily to recognize
the potential of financial inflows from new shares such as court orders being exercised and the dilution of profits
from those shares. Our graphical analysis needs to be modified to illustrate the combination of these effects.

Leasing

We have already mentioned the lease several times. This is a specific form of financing that gives the
company access to a whole range of assets, from buildings to cars without the need to directly acquire them. The
Lessee pays a periodic negotiated fee that covers the costs of landlord's ownership, financing, and tax costs by
providing economic returns. The lessee can use the assets for a certain period of time, assuming there is no risk
of ownership or technical aging, and can fix or replace the assets. The lessor, on the other hand, is supposed to
have the old assets. The latter provision is especially attractive in the case of computers or technical equipment.
The charterer will only bear periodic tax deduction of costs.

Long-term lease agreements, especially for buildings, can be extended for many years, thus becoming part
of the company's financial structure. This accounting practice requires the disclosure of the lease obligations in
the company's published financial statements if such leases are a material liability. While leases are usually not
included as liabilities in the balance sheet (they are called behind balance sheet items), the notes below the
balance sheet must disclose the amount of the periodic payments and forecast the capitalized value of those lease
commitments.

Such disclosure recognizes the fact that the lease obligations represent a financial burden to be
maintained, as is any other form of financing. Any company that hires a significant portion of its assets is less
flexible in its financial choices. The effect is the same as that of the long outstanding long-term debt. Fixed lease
fees add leverage to the company's operations, which is quite similar to leverage resulting from other sources.

There are many implications when choosing a lease against the property. We will not deal with the
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techniques of analysis and the consequences of the cash flow of the types of leases because they are too
specialized and complex to look at. However, we must emphasize that there is a cost-effective lease, because the
lessor has to be compensated for what it provides, financed, serviced, and replacing the assets. By definition, the
lease fees must be high enough to make the lease attractive to the lessor. At the same time, the landlord is often
able to use economies of scale that can have a beneficial effect on the cost of leasing, as in the case of the main
equipment of leasing companies, for example.

Benchmarking needs to make the final choice between leasing and ownership, and should take into
account indicators such as the tenant's cost, technological advantages, service, the flexibility of not ownership,
and the impact of the company's financial position. As in all financial analyzes, the choice is based on
quantitative data and the judgment of the management. In some industries, leasing is part of the normal way of
doing business. For example, wholesale and storage are mainly leased, not purchased, while the transport
industry, leasing of rolling stock, trucks and airplanes are predominant. In other areas, the choice of leasing is
widely open and depends on what financial alternatives are considered favorable at this time.

Key questions

Here is a summary of the key issues raised directly or indirectly in this article. These are listed to help the
reader use the analysis techniques discussed in the context of financial theory and business practice:

0. The choice among the different types of long-term financing is indissolubly linked to the business
strategy of the company. The choice must match the risk / reward inherent in strategy and funding.

1. The cost of the different types of capital is only one element on which the new financing decision is
based. While debt is generally the lowest alternative cost and ordinary shares are the highest, the need to build
and maintain an appropriate balance in the capital structure often replaces the final price.

2. Non-price elements (such as risk, flexibility, synchronization, control of shareholders) and management
preferences should be pursued in connection with changing market conditions and the company's future policy.

3. Sometimes new funding may represent a significant share in the existing capital structure. The way
these funds have grown can cause a shift away from the desired ideal corporate capital structure. Because a block
of one form of long-term capital was chosen at one point, the management may be limited in the next round of
funding. To compensate for the lack of balance, it may be necessary to use a compromise mix of funds.

4. Specific provisions on new issues of a securities are broadly based on the situation. Investment bankers,
insurers and management cooperate to agree on the design and cost of financial instruments, reflecting market
conditions, credit rating of the company and reputation, risk assessment, company strategic plans and current
financial practices.

5. When changing the company's capital structure, the cost of capital is also changed. However, the
temporary shifts received from supplemented blocks of new capital should not have an effect on returns based on
the cost of capital unless there is a deliberate and constant change in the company's policies.

6. New ordinary shares have a long-term effect on dilution of ownership and earnings per share. This is
true whether the new shares are directly issued or are triggered by the conversion of other securities or through
the exercise of court orders. The decision whether to issue new shares should be closely related to the expected
results of a strategic plan. This also involves drawing the benefits of introducing new permanent equity into the
capital structure.

7. Leasing as a form of financing is based on a series of compromises that need to be pursued in relation
to the company's capital structure and business direction.

Summary

This article looked at the decision-making framework and some techniques used to analyze the different
types of long-term funds. We focused on the three main alternatives open to management (long-term debt,
preferred shares and ordinary shares).

We understood that the choice of financial alternatives is a complex of analysis and judgment. Several
areas of reflection were highlighted. We looked at the cost to the company, the relative risk and the issues of
flexibility, synchronization and control over different sources of funding. We understand that many aspects of
the choice of types of capital include more than quantitative data.

We also focused on the impact of every financial alternative on the company's reported profit, and then
we perfected the break-even chart linking EPS and EBIT, which allows us to visually test the impact of the
profits of alternatives over the entire dynamic range of potential profit levels. This simple model offers the
potential use of wider financial models or spreadsheets to simulate more accurately the impact of the alternative
financial package or the changing conditions. Lastly, we briefly reviewed the key aspects of some more
specialized forms of financing (convertible securities, rights, court orders and leasing) and suggested some
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analytical considerations that apply to these modified conditions.
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Abstract: The practice of financial analysis has been immeasurably strengthened in recent years thanks to the
ongoing evolution of computerized approaches in the form of spreadsheets and computer-based financial
models of different types. These devices not only relieved the analyst's computing task, but also opened up a
wide range of analyzes and research into alternative sensitivity, which so far has not been possible. The main
potential for object-oriented financial analysis consists in enormously expanding the analyst's capabilities
through an online knowledge and information interface that has not yet been achieved through existing
methods and software packages.
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The practice of financial analysis has been immeasurably strengthened in recent years thanks to the
ongoing evolution of computerized approaches in the form of spreadsheets and computer-based financial models
of different types. These devices not only relieved the analyst's computing task but also opened up a wide range
of analyzes and research into alternative sensitivity, which so far has not been possible.

At the same time, however, with the help of a computer, the financial analysis in its current form remains
essentially a passive, powerful, processing tool that leaves much of the formatting, data selection, link
specification, and computational instructions to the analyst - that is, she relies on the individual's professional
knowledge to control the whole process. In addition, significant changes in a large number of variables can
become so severe for the tracking analyst that creating a completely new analysis may be preferable but at the
cost of denying valuable continuity.

The emergence of cost-effective PCs and workstations with massive improved computing speeds and
internal memory has made it possible to develop entirely new approaches to computer financial analysis, support
and decision-making. One of the most promising is the system of object-oriented financial analysis. Managing
and supporting decision-making is being developed by Modem soft, Inc. The framework of software that is used
is called Financial Workbench ™ (FWb ™)  which embodies interactive, knowledge-based, object-oriented
design concepts.

Once the financial sites have been created and classified, the FWB ™ gystem allows the analyst to
perform, in an interactive way, consistent financial analyzes of this "model" with several constraints, all during
the construction and maintenance of the interconnected database underlying of the situation. So FWb ™ extends
beyond the simple. Computerization is an active exchange of knowledge and experience between the analyst and
the system. Its basis is the concept of using financial items as permanent carriers of the relevant financial or
other knowledge, which is the basis of information that is expandable to any amount of detailed wishes.

Financial objects and their inherent knowledge can support a significant part of the analyst's active
analytical activity. Not only is the knowledge base of the individual interactively integrated with the database
already included in the financial software but this combined knowledge base used to solve the problem remains
freely available at any time as the analysis progresses. The various active financial assets are active parts of
interrelated financial systems models that can be viewed, accessed and analyzed as a living entity that responds
to the moment and is consistent in its assumptions about any changes in data. This interactive capability is
especially important in very complex analytical situations where tracking links within existing spreadsheet
constraints will prove to be inappropriate. Testing results of object-oriented financial analysis enable analysts to
perform far more comprehensive, innovative, and in-depth analytical tasks than they did before.
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Financial projects - main concept

Because financial objects and their classes are the main feature of this analytical approach, it would be
useful to illustrate the nature of financial objects on the basis of a simple example. Most real-world situations are
so complex that complete financial analysis is not practical, as the number of interacting elements is often
enormous. It is possible, however, to abstractly illustrate the basic elements and their interactions and thus to
model the basic situation by gradually adding the complexity necessary for significant results. For illustration
purposes, a highly simplistic reconciliation analysis has been selected to focus on the essence of financial
objects. It turned out that this is a matter of much more complex and complex situations.

PotCo manufactures and sells pots at a cost of $ 10 per unit. Each pot requires $ 5 direct production costs.
All other PotCo costs are $ 100,000 per year. The PotCo president wants to know how many pots to sell annually
to break the break-even point. A possible collection of objects that can be used to model this exemplary situation
is shown in Figure-1.

The total annual profit is the total
annual revenue minus the total

Total annual annual cost, as is usually
i understood in the accounting.
pI’OfIt Break-even is defined as the point
) where the total annual profit is $ 0.

The total annual cost is the
annual potato production cost
plus the annual cost, other than
potted production.

Total annual revenue can be
calculated by multiplying the
number of pots sold annually
at the pot price.

Total annual Total annual
revenue expenses
(6) The annual potato (7)

production costs can be
calculated by multiplying
the number of pots sold
annually at the pot price.

Number of pots Annual cost of Annual expenses
Sales price of a sold annually making a pot other than for
pot making pots
(1) 4) (€)) (3)

Annual costs other
than pottage
production are known
to be $100000

The sale price of the pot Based on the interaction
is known to be $ 10. between sites, the number
of pots sold annually

determines the total $ 100,000.
annual profit. For a
certain number of pots .
sold annually, the total Cost of making a The cost of
annual profit will be $ 0. pot making a pot is
known to be $
(2) 5.

Figurel. Basic Objects for Break-Even Analysis
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Once with this basic set of objects, the interaction between individual objects can be shown as follows in
Figure -2. Different relationships, of course, are not limited to zero profitability, the analysis itself, and the
analyst can use this, the created knowledge base for other analytical tasks. Once relationships have been
established, they become readily available and proven within the system, but they can also be modified for any
purpose.

The simple model presented here can be used to calculate the annual equalization volume, with an annual
profit of $ 0 when the analytical study and the analyst change the key variables that know the sensitivity of the
results of the different assumptions.

FWh provides for the creation of any number of objects with properties corresponding to the accounting
point of view (for example, revenue, assets, liability) and physical objects (e.g., product unit, bank credit) arising
in the broad spectrum of real financial situations. This is possible in order to provide knowledge and data to
support the different types of financial solutions that describe each situation from the point of view of the
respective group of objects, to create the different interactions between these objects, and with the help of a wide
range of analytical techniques built into the system to manipulate them.

Total annual profit

Although the objects created in the FWb may be quite common, all objects should have
an aspect that is financial in nature. This is necessary because FWb uses the financial knowledge to organize and
understand the reason for this and to construct user-created objects. It is known that now strictly financially can
be added to the sites to provide additional dimensions, which can be carried out analyzes and engineering.
Because all objects have at least one financial dimension, the objects used in the FWb are usually referred to as
financial objects.

With the help of a set of specific classes provided by FWhb, building blocks for analysis, the user
continues to choose the right classes for each financial site. Once an object has been classified, it automatically
inherits a number of properties that are embedded in its class as the existing database in the system. Special
training contained in one class allows the system to recognize an object. For revenue for financial purposes, the
individual revenue subcategories and the preferred sequence and companion require aggregation of individual
earnings appropriate for specific reports. Thus, by the individual knowledge and experience, the analyst is based
on the choice in the class and remains included in each financial site and stays there for use from now on for any
purpose, together with any additional aspects identified by the analyst.

Sale price Annual expenses ”E)_thetfitrsttmw are t
< 0oDjects that represen
on a pot Cost of mgklng other_than for the facts that are given
production making pots
1) 2 ®3)
Number of pots Total annual profit In the second row are
sold annually objects whose
interactions can give
us the answers we are
looking for.
(4) (5)
Total annual Total annual Annual cost of Ag_dirtlg _Oftthhetthhrge
: objects in the thir
revenue EXPENSSS makmg a el row make it possible
to determine a
(6) numerical answer.
(7) (8) response.

Figure 2. Interaction between objects

Each of these objects interacts directly with one or more other objects. Note that object 4 is physical,
namely the number of pots that are sold for one year, while all other objects are abstract financial concepts.

59



ENEKTPOHHO CMUCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2018,
ISSN 2367-7791, BAPHA, BbNrAPKs

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2018,
ISSN 2367-7791, VARNA, BULGARIA

As the user works by analysis, FWb automatically generates a significant amount of information about the
financial state, which then remains available to both the analyst and the system as part of the database. In many
cases, this new knowledge will be automatically applied by calculations or checks according to the progress of
the analysis, thus enabling the analyst to complete the tasks that he has started, more efficiently and with greater
in-house consistency.

The main potential for object-oriented financial analysis consists in enormously expanding the analyst's
capabilities through an online knowledge and information interface that has not been achieved so far only
through existing methods and software packages. This methodology releases the analyst from repetitive input
actions, instruction formulation and attempts to track the assumptions and results of a set of analyzes. In a
broader sense, object-oriented financial analysis brings about the realization of live financial modeling - freed
from massive internal system development tasks, usually related to everything else, but is elementary based on
spreadsheet techniques. The scope of financial concepts and techniques will thus be used to create analysts in a
way that major efforts can concentrate on carefully structuring decision-making on issues and points of view
from which they need to be resolved - which is Validating the key message for guidance on financial analysis.
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Abstract. The purpose of this article is to create a new conceptual model for sustainable development of the
water sector in Bulgaria on the basis of concessions by statistical regions according to the NUTS-2
classification of the European Union. The essence of the proposed model includes an approach for
consolidating the existing 66 WSS operators in three WSS operators — concessionaires. The approach is
applied to provide WSS services for drinking and household needs of the population. WSS services for the
sectors — Industry, Services, Agriculture, Forestry and Fisheries remain outside the scope of the study. The
proposed model is based on statistical analyses of the effectiveness of the WSS operators working by
statistical regions and the state of the technical infrastructure they use. Such concessioning by combining one
region from the North and South Bulgaria should help to overcome the existing disproportions in the social
and economical development and its harmonization in the regions of Northern and Southern Bulgaria. Its
implementation should create new opportunities for introducing foreign direct investment which will
contribute to the sustainable development of the water sector in the country. The practical significance of the
proposed model for overall concessioning of the WSS sector is for Bulgaria as well as for other countries
with low and middle incomes. The model is a part of a comprehensive study of a scientific project, according
to the Ordinance No.9 of the Ministry of Education and Science of 08.08.2013, with No.NPI1-130/2014, on
the topic: ,,The concession as a factor for development of the Water Supply and Sanitation sector in the
Republic of Bulgaria“.

Key words: water sector, water and sanitation, water concession.

1. Introduction

There are two main types of public-private partnerships in the European water sector (Lanjekar, 2010,
pp. 168-169):

- the first one is the English type of complete privatization in which governance and ownership are
personal;

- the second one is the French type in which the governance is delegated (for example, through leasing
and concession contracts) and combines public and private governance, but the ownership is public.

The World Bank prefers to fund a public-private partnership of the French type that is widely used and
acknowledged by already developed and developing countries in various forms.

Some authors (Ameyaw et al., 2017, p. 37) try to find some factors affecting the attractiveness of the
water supply sector for concessions. Public-private partnerships are widely discussed as an appropriate form of
investments in water supply infrastructure. The research findings of (Ameyaw et al., 2017, p. 60) provide an
insight into a number of important issues to enable greater private participation in water supply projects, most of
which aim at reminding governments of some key areas that need reform and enabling greater commitment
among them to undertake such reforms. Datasets about concessions in the water sector provide huge amounts of
data. They have to be stored in data warehouses , which allow the creation of reports in different dimensions
(Vasilev and et al., 2017b, pp. 54-57) by sorting, filtering, grouping and aggregating data. Furthermore business
intelligence techniques (Vasilev and et al., 2017a, pp. 63-77) may be used to find an appropriate model for
financing and organizing the water supply sector.

In Bulgaria, the process of decentralization in the 1990s led to the creation of companies that are too
small to achieve economies of scale and perhaps even too small to effectively manage modern WSS systems
(Bocheva, 2013). So far, Sofiyska Voda PLC has been the only WSS company operating since 2000 under a 25-
year concession (Sofiyska voda, 2017). According to the contract, Sofia Municipality assigned to the company
the operation and maintenance of the WSS system in Sofia. The share capital is distributed between Sofia
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Municipality — 22.9% and the French company Veolia Voda SA. — 77.1%. Sofiyska Voda is not the owner, but
the concessionaire of the WSS assets, which are public municipal property. All newly constructed facilities with
the company's investments also belong to the municipality.

There are different problems and challenges in the water sector in the country, which can only be solved
through a complete reform of the sector and reorganization of WSS companies based on concessioning.

The purpose of this article is to analyze the effectiveness of the existing WSS operators in the statistical
areas and the state of their technical infrastructure, to propose a new conceptual model for the sustainable
development of the water sector in the country.

This statement is part of a full study of a scientific project under Ordinance No.9 of the Ministry of
Science and Education from 08.08.2013, with No.NPI-130/2014, titled: ,,The Concession as a Factor for
Development in Water Supply and Sanitation sector in the Republic of Bulgaria®.

2. Reasons for concessioning of the water sector in Bulgaria

The conducted survey of the dynamics of the water sector development in the period 2003-2015 and the
comparative analysis of the indicators that take into account the efficiency of the WSS operators in the statistical
areas give grounds to make the following important conclusions regarding the development of the WSS sector in
the country.

During the period under review, total water losses in all statistical regions are high and amounted to
68.9% on average per year. The largest is their share in the Northeast region — 68.3%. In the Southeastern region
they are 60.7%, in the Northwest region 59.5%, in the North Central — 58.0%, in the South Central Region —
57.4% and the lowest in the Southwest region — 56.3% (see Figure 1).

South Central Region
South-West Region
South-East Region
North-East Region
North Central Region

North-West Region

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Water loss  ® Total water consumption

Figure 1. Relative share of total water consumption and water loss
Source: NSI data and author's own calculations.

The level of coverage of sewerage services is low and stands at 64.2% on average per year. It is the
lowest for WSS PLC(AD), town of Lovech — 35.6%, WSS Ltd (OOD), town of Sliven — 37.4%, WSS Ltd
(O0D), town of Kardzhali — 41.1%, WSS Ltd (EOOD), town of Vidin — 47.6%, WSS Ltd (OOD), town of
Silistra — 50.5%, WSS Ltd (EOOD), town of Pazardzhic — 52.8% and WSS Ltd (EOOD), town of Pleven —
53.2% (see Table 1).

During the period 2010-2015 the ratio of operating costs to the revenues from the activity of the water
and sewerage companies exceeds 100%, which is an indicator of low efficiency. For the North-East and South
Central region these values are the highest. For WSS Ltd (OOD), town of Kardzhali the indicator is 104.6%, for
WSS Ltd (EOOD), town of Plovdiv — 104.2%, WSS Ltd (EOOD), town of Dobrich — 103.9%, WSS Ltd
(EOOD), town of Blagoevgrad — 102.2%, WSS Ltd (OOD), town of Shumen — 101.5%, WSS-Yovkovtsi Ltd
(OOD), town of Veliko Tarnovo — 100,6% and WSS Ltd (OOD), town of Varna with 100.5%, or for the period
the expenses exceeded the revenues by 0.5%.

The indicator measuring the cost-to-activity ratio of the invoiced water quantities has a drastically
significant negative impact on the North-East region, including the individual WSS operators in it.

The total metric for the region is 2.17 BGN/m®. For WSS Ltd, town of Dobrich this indicator is 2.59
BGN/m®, for WSS Ltd, town of Shumen — 2.29 BGN/m?, for WSS Ltd, town of Targovishte — 2.01 BGN/m®.
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The next indicator, showing the ratio between uncollected revenues and operating income, shows its uneven
distribution by statistical regions. On the first place by uncollected revenues is Northeastern region with 28.5%.
This average annual value is exceeded by WSS operators in Pernik — 44.7% and Kyustendil — 33.8%.

Table 1.

Financial and economic indicators and quality indicators of the services provided of main WSS companies

by statistical regions in 2010-2015

Number Number
Level L of staff Number of
. Activity | Uncoll - . of staff
of Acti- provi-ding | staff provi- -
. costs/ ected . provi-
covera vity . ; Costs for water ding water .
Region/ ge of costs/ Invoiced | inco- wages/ supply supply ding
. water mes / 7= - . sanitation
WSS sanita- | Opera- . Activity services services / .
. S quanti- | Opera- services /
operators tion ting in- . e costs Total Total
. ties ting in- Total
servi- | comes (%) number of number
(BGN/ | comes number
ces (%) 3 consu- of BPD
m?) (%) . of BSD
(%) mers (1:10000) (1:10000)
(1:10000) )
North-West 50.3 99.1 1.471 20.3 39.3 0.0033 0.0052 0.0036
Vidin 47.6 99.7 1.734 5.9 47.6 0.0023 0.0074 0.0040
Lovech 35.6 95.2 1.570 29.2 41.0 0.0031 0.0040 0.0057
Montana - 95.8 1.197 30.3 33.9 0.0025 0.0036 0.0000
Pleven 53.2 96.8 1.674 20.6 37.8 0.0034 0.0065 0.0085
North
Central 44.4 96.5 1.748 19.3 39.2 0.0037 0.0069 0.0063
V. Tarnovo 60.0 100.6 1.550 24.4 50.6 0.0034 0.0070 0.0150
Razgrad 51.1 80.2 1.506 10.2 34.3 0.0044 0.0073 0.0043
Ruse 61.2 93.9 1.662 4.1 34.6 0.0035 0.0074 0.0039
Silistra 50.5 99.2 1.896 15.8 44.8 0.0017 0.0075 0.0012
North-East 60.3 100.7 2.173 18.2 34.9 0.0038 0.0670 0.0078
Varna 73.9 100.5 1.796 16.5 42.6 0.0033 0.0940 0.0210
Dobrich 54.3 103.9 2.592 27.1 23.8 0.0029 0.1580 0.0040
Targovishte 52.6 97.0 2.010 12.8 40.0 0.0050 0.0080 0.0010
Shumen 60.5 101.5 2.293 16.3 33.0 0.0040 0.0079 0.0053
South-East 61.7 96.4 1.743 27.6 36.9 0.0035 0.0064 0.0043
Burgas 75.5 91.9 1.474 6.8 35.5 0.0041 0.0065 0.0046
Sliven 37.4 98.9 1.891 59.2 36.9 0.0039 0.0060 0.0050
Stara Zagora 74.1 96.9 1.957 15.2 36.3 0.0036 0.0060 0.0060
South-West 77.9 90.4 1.189 28.5 40.0 0.0030 0.0066 0.0027
Blagoevgrad 73.0 102.2 1.347 16.9 51.5 0.0034 0.0132 0.0023
Pernik 74.4 100.1 1.384 44.7 30.2 0.0032 0.0060 0.0020
Sofiyska
voda PLC 96.1 61.7 0.644 29.3 20.2 0.0011 0.0056 0.0034
South
Central 64.2 100.2 1.406 19.7 42.7 0.0039 0.0086 0.0023
Kardzhali 41.1 104.6 1.348 18.7 55.7 0.0039 0.0133 0.0016
Pazardzhik 52.8 93.3 1.094 22.3 37.1 0.0027 0.0040 0.0010
Plovdiv 73.2 104.2 1.391 24.5 31.8 0.0025 0.0049 0.0025
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Smolyan 74.0 97.7 1.186 6.4 48.6 0.0063 0.0122 0.0029

Haskovo 64.6 99.0 1.963 30.3 34.5 0.0045 0.0070 0.0010

Source: according to Energy and Water Regulation commission data and author's own calculations.

The collection of revenue is also very poor by WSS Ltd, town of Sliven — 59.2%, followed by WSS Ltd,
town of Montana and WSS Ltd, town of Haskovo each 30.3%. For the concessioner Sofiyska voda PLC, town of
Sofia the uncollectibility of revenue is the lowest — 29.3%.

There are too large differences between the values of the indicators related to the staff. For example, for
Sofiyska voda PLC, town of Sofia the relative share of the wage costs to operating costs are 20.2%, and for WSS
Ltd, town of Kardzhali they are 2.5 times bigger — 55.7%. The relative share of the number of staff providing
water supply services to the total number of consumers for Sofiyska voda PLC is 11 people, servicing 10000
consumers, and for Silistra it is 17 people for 10000, for Targovishte it is 50 people for 10000 consumers, and
for Smolyan this share is 63 people for 10000.

The Human Resource Efficiency Index, which determines the ratio of the average annual number of
employees providing water services to the total number of BWD, is large, for the South Central Region it is
86:10000. For WSS Ltd, town of Kardzhali and WSS Ltd, town of Smolyan it is respectively 133:10000 and
122:10000. For Northeastern region this ratio is the highest and amounts to 670:10000, and for WSS Ltd, town
of Dobrich and WSS-Varna Ltd, town of Varna is respectively 1580:10000 and 940:10000.

The ratio of the average annual number of employees providing sanitation services to the total number of
BSD is the biggest for Northeastern region — it is 78:10000, followed by the North Central region — 63:10000.
For WSS — Varna Ltd, town of Varna it is 210:10000, and for WSS-Yovkovtsi Ltd, town of Veliko Tarnovo it is
150:10000 (see Table 1).

In the Strategy for Development and Management of Water Supply and Sanitation in the Republic of
Bulgaria for the period 2014-2023 the vision for the WSS sector is aimed at creating a ,,... financially,
technically and environmentally sustainable WSS sector, that provides WSS services with high quality socially
affordable . (Ministry of Regional Development and Public Works, 2014b, p. 48). The implementation of this
10-year objective for the water sector implies generating significant funds for investment in the full range of
services available by 2023. Funding from European funds as well as national co-financing from government
capital grants to loans from financial institutions and mainly accumulated funds from WSS companies during
this period are expected. The preliminary estimates for the 25-year period 2014-2038 show that investments are
necessary in the water sector amounting to 24 207.8 million BGN (see Table 2).

Table 2.
Estimated total investment in the WSS sector for the period 2014-2038
according to the adopted strategy (in million BGN)
Source of granting, million 1 5514 2023 | 2024-2028 | 20292038 | ToTAL | Shareof
BGN total

Project co-financed by EU — Grant 3684.1 - - 3684.1 15.2%
Project co-financed by EU —
national co-financing 2247.2 - - 2 247.2 9.3%
State subsidies 390.7 163.9 70.3 624.9 2.6%
WSS operators — internally
generated resources 4141.0 3731.8 8195.5 16 068.3 66.4%
WSS operators — loans 1271.1 262.2 50.0 1583.3 6.5%
TOTAL 11734.1 4157.9 8 315.8 24 207.8 100.0%

Source: Comparative analysis of the WSS sector in the Republic of Bulgaria for the period 2009-2014.
,»Prices and Business Plans - WSS Services* Directorate, WSS Services Directorate General, Version 07, p. 9

(EWRC, 2015)

In our opinion, the details in Table 2 internally generated funds from the WSS operators are too

ambitious, inflated and do not match their real possibilities. This conclusion follows from the results of the
analysis of the development of the Water Supply and Sanitation sector in Bulgaria in the period 2003-2015 (see
Table 3).

The analysis shows that the average value of the total annual profit of WSS operators is only BGN 17.13
million and the average annual growth rate is 13.42%. This growth rate is good but applied to the very low
average annual profit base in the water sector is not enough to accumulate the necessary financial resources for
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investment activity, for the rehabilitation, modernization and renovation of the highly depreciated WSS
infrastructure.

The results of the analysis of the financial and economic indicators and the quality indicators of the
services provided by the WSS companies during the period 2010-2015 show that the following problems exist:

- all public operators provide water services with significant losses of drinking water;

- the technical infrastructure used is heavily;

Table 3.
Financial and economic indices of WSS companies in the country for the period 2003-2015 (in million BGN)
Average Average Average
Mini- Maxi- Average g annual annual
Index annual .
mum mum value rowth growth increase
g rate (%) rate (%)
1. Operating income 383.38 672.38 550.17 23.37 104.60 +4.60
2. Activity costs 376.65 641.35 529.80 20.56 104.14 +4.14
3. Final financial result
(profit/loss) from the activity -6.38 37.94 17.13 1.88 113.42 +13.42

Source: according to data provided by NSI and own calculations by the author.

- the rate of uncollectability of revenue is very high;

- employed personnel are used inefficiently;

- the relative share of remuneration relative to operating costs is high;

- the possibilities for the accumulation of investment funds are limited.

In general, the low-performing business of WSS companies is not able to ensure sustainable development
of WSS sector. An exception is made only by the concessionaire Sofiyska Voda PLC, Sofia, which in most cases
has much better indicators than those of the other WSS operators in the country (see Table 1). In our opinion,
this is due to the chosen model of cooperation of the local authority with a foreign private partner in the form of
concessioning for the provision of water services to the population and its more efficient strategy for the
development of WSS services in Sofia Municipality.

3. Essence of the proposed concessioning model for the water sector

The concessioning model proposed by us has been developed on the basis of the status of the WSS
operators by statistical regions and districts as well as on the basis of the multiparametric analysis of the factors
determining the effective development of the water sector in the country. These include:

- factors determining the dynamics of the development of water resources;

- factors determining the dynamics of the development of water economy infrastructure;

- factors determining the dynamics of the development of provided water services;

- factors determining the quality of WSS services;

- factors determining the financial and economic development of WSS operators.

The conceptual model of concessioning is built according to the classification NUTS-2 of the European
Union. In order to maximize the impact of improving the management and production structure and optimal use
of the personnel of WSS operators, we propose the creation of 3 water concessions. They cover the next
statistical regions (see Figure 2):

- Concession 1 for North-West and South-West regions;

- Concession 2 for North central and South central regions;

- Concession 3 for North-East and South-East regions.

Concession 1 Concession 2

* North-West region « North central region Cancession 3

* North-East region

« South-West region « South central region - South-East region

Figure 2. Optimal version of concessioning of water services provision to the population in the country
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The considered optimal option for concessioning by grouping the statistical regions in the way described
will contribute to the concentration of financial, investment, technological and human resources. The
consolidation of the territorial scope of the WSS operators will give them new tactical opportunities and
strategic prospects. Serving a larger number of users gives significant benefits, for example:

- making bigger economies from the scale;

- eliminating the imbalance in the pricing of water services damaging small settlements and those with
predominantly pumping water supply;

- creating more flexible organizational structures;

- imposing on the territory of the whole country greater sector expertise, managerial potential and
international experience;

- accumulation of a significantly larger volume of investment for a relatively short period of time;

- better use of staff, working time, vehicles and machinery;

- taking loans on preferential terms;

- better opportunities for coordination, monitoring and control between water and sewerage operators
(concessionaires), public authorities and control bodies.

For a more accurate assessment of the status of WSS companies entering a statistical area, an open
quantitative assessment system may be used with the introduction of relative weights only for the groups or for
each individual indicator expressing the degree of importance to the rest of the item public authority or a purely
expert one. This evaluation system should be adaptable to the changes in the water sector, as well as to the
requirements of the EWRC, in case of changes in the country's legislation and the European Union, etc.
Adjustments to the relative importance levels of indexes, as well as the inclusion / exclusion of indexes, are
possible.

The model includes also the creation of 3 Regional WSS associations. We recommend that the status
and design of existing WSS associations be retained as entities in the system, but territorially integrated - from
the administrative district level to the level of the statistical area. In the initial stage Regional WSS
associations will be needed to provide a grant from the European funds in the medium term and — if the water
services provided in a given area are not declared to be a concession or there are no real candidates, they will
continue to work with the WSS operators operating in both regions.

We propose that the administration of the individual Regional WSS associations be determined in
accordance with the current provision of the Ministry of Regional Development and Public (MRDPW, 2014a).
Art. 3, para. 2, according to which ,, If the detached territory is located in the territory of more than one district,
its management address is located in the building of the district administration of the area where the majority of
the consumers served by the WSS operator of the respective territory “.

Figure 3 presents the proposed conceptual model for concessions in the water sector by statistical regions
of the country.

4. Interaction of public institutions with concessionaires

In the Bulgarian WSS sector, as in other countries, there are many interested parties in complex legal
relationships. The Water Act (MC, 2017) sets out in detail the status and responsibilities of the institutions and
authorities involved in the management and operation of water WSS systems, making reference to the specific
legislation regarding the status and functions of the EWRC and WSS operators. In the model shown in Figure 3
are the four main types of relationships (subordination, interaction, control and monitoring of activity,
consultancy and civil control) between the concessionaire companies in the WSS sector and the other
institutional and potential participants, revealing the nature of their relationship.

The Ministry of Environment and Water (MEW), and in particular its Minister, is responsible for:

- environmental protection, water management at national level;

- the preparation of a National Strategy for the water sector that can provide a common framework for the
management and development of the water sector; as well as

- the implementation of the relevant program providing European funding for environmental protection
under which WSS infrastructure can be co-financed in accordance with its terms.

The MEW also coordinates and controls administrative structures such as Regional Inspectorates for
Environment and Water and state administrations such as the Basin Directorates. They, in turn, through
monitoring and control links can actively influence the work of concessionaires to make better use of water and
to improve and maintain the quality of water services provided to consumers.

The Ministry of Regional Development and Public Works (MRDPW), and in particular its Minister,
implements the state policy in the Water Supply and Sanitation sector at national level, such as:
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- develops and proposes to the Council of Ministers a Strategy for development and management of water
supply and sanitation in the Republic of Bulgaria and carries out coordination and control over its
implementation;

- draws up the legislative framework for the management and development of the WSS sector;

- establishes and maintains a Unified Information System and Register of Regional WSS associations and
concessionaires (WSS operators) and exercises control in the cases provided by the law.

MRDPW implements subordination relationships with the companies-water concessionaires. It also coordinates
the management of WSS systems at national level as well as the activities of Regional WSS associations and
provides methodological guidance for the preparation of the regional water and sanitation master plans.

The Ministry of Health (MH) controls the water quality for drinking and household needs and the health
and hygiene condition of the water supply facilities. Its territorial structures — regional health inspections play
animportant role in identifying priority issues and the necessary measures, which should be directed to the
appropriate financial means for their prompt and effective resolution within the time limits allowed by EU law.
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Source of financial
resources:

- World bank

- European Bank for
recovery and
development

- European
Investment Bank

- Funds and
programs of EU

- Pension and
insurance
associations

- Other bank,
finance and
insurance
institutions

National Assembly
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Council of Ministers
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Figure 3. Conceptual model for concessioning in Water Supply and Sanitation sector by statistical regions of Bulgaria
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The municipalities are responsible for managing only the WSS systems that are wholly owned by them.
Their elective bodies:

- adopt general and detailed development plans necessary for the development of the WSS infrastructure
in the municipality in accordance with the regional master plans for WSS and the general plans for
agglomerations with over 10 000 inhabitants;

- coordinate as the direct beneficiaries the preparation and implementation of projects related to WSS
infrastructure, which are financed under operational programs with EU Cohesion and Structural Funds;

- express views on the business plans developed by the concessionaire and monitor their implementation;

- represent the municipality in the concession authorities with municipal participation, in the capital and
in the relevant Regional WSS association;

- exercise control in the cases provided for by the law.

The municipalities, which own WSS assets, undertake ties of subordination with the benefiting company-
water concessionaire.

The Regional Water Supply and Sanitation Associations are legal entities that manage the WSS systems
within the separate territories — statistical regions. They interact with the municipalities and regional governors
in the territorial scope of the respective statistical regions as well as with MRDPW and fulfill the following
functions:

- decide on concluding a contract with the concessionaire (WSS operator) for outsourcing of WSS
services;

- prepare and approve the investment programs and the general WSS plan in accordance with the
Regional Master Plan for Agglomerations with over 10,000 inhabitants;

- cohere the business plan of the concessionaire (WSS operator).

The Energy and Water Regulatory Commission (EWRC) is an independent specialized state body. Its
powers include:

- preparation of projects of regulations for the water sector;

- carrying out preliminary control during the preparation of the concession and other types of contracts for
management of the WSS systems and gives an opinion on their compliance with the Water Supply and
Sanitation Services Regulation Act (WSSSRA) and other related normative acts;

- approval of business plans for concessionaires (WSS companies);

- exercising control and imposing penalties in the cases provided in WSSSRA,;

- valuation of the prices of the water supply and sanitation services in response to the applications
submitted by the concessionaires (WSS companies);

- control to achieve the target values of service level indicators from Concessionaires (WSS operators);

- dealing with consumer complaints and others.

Concessionaires, in their role as water supply and sanitation infrastructure operators, are commercial
entities (irrespective of the structure of capital ownership — state, municipal or a combination of them. They
provide the following WSS services:

- purification and supply of potable water and water for industrial and other needs;

- removal and purification of sewage and rainwater from urbanized territories;

- construction, maintenance and operation of WSS systems, including treatment and other facilities.

As WSS operators, the concessionaires are also responsible for fulfilling the waste water discharge
requirements under the provisions of the Water Act.

The main stakeholders are the users of WSS services, covering the categories of household, commercial,
industrial and other business users. Their interests are represented by consumer associations and other related
structures of civil society. So far, consumer organizations have not been particularly active in the field of WSS
services.

Other key stakeholders include employees, specialists, consultants, suppliers and contractors in the WSS
sector, their trade unions and associations. An important representative is the Bulgarian Water Association,
which expresses in general the interests of the stakeholders in the sector (Bulgarian Water Association, 2012). In
the model we offer, it has the responsible role of a professional consultant and a guarantor of timely civil control,
both in terms of the concessionaires' activities, as well as on the institutional decisions and public policies
pursued.

5. Conclusion

In this article there is a presentation of a new conceptual model for concessioning the WSS sector in
Bulgaria, which consolidates the existing 66 WSS operators in three WSS operators — concessioners. The
consolidation was dome in statistical regions according to NUTS-2 classification of the European Union.
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As a result of the presented concessioning model the following main conclusions can be drawn:

1. The use of concessions in the water sector will contribute to attracting new investments in it, to the
expansion of private initiative and the unfolding of completion.

2. The concessions will contribute to the faster and deeper implementation of system- based and/or
process-oriented benchmarking by concessionaires in order to identify and implement ,,good practices” from
competitors on the sector, including in an international plan.

3. A similar concessioning by the combination of one region from northern and from southern Bulgaria,
should help to overcome the existing disproportions in the social and economic development and its
harmonization in the regions of North and South Bulgaria. Its application should create new opportunities for
introducing foreign direct investment, which will contribute to the stable development of the water sector in the
country.

4. The service in the water sector by statistical regions will contribute to increasing the efficiency of the
WSS services, as well as to the reduction of the administrative and managerial staff.

5. A very important advantage in giving water concessions to whole areas is the minimization of the
number of operators active, which will contribute to better coordination and control between them and the public
authorities

6. The reorganization of the WSS sector presented by us will have an impact on pricing —
concessionaires will have much smaller, system increases in the cost of 1m3 of water to accumulate significant
financial resources for significant investment activity with their business plans.

7. Concessioning of WSS services by statistical regions of foreign investors will help to overcome the
political dependence and political pressure on the managers of the consolidated WSS companies.
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Mopesn 32 ONTUMAJHO HATOBAPBAaHE HA NPOU3BOACTBEHU MOIIHOCTH BbB
(papmManeBTHYHOTO NpeANPUATHE

Hepena FOCIIOJJMHOBA'®

! Mkonommaecku yHUBepcureT — BapHa
n.gospodinova@ue-varna.bg

Pestome. Ilen Ha Hacrosliata CTaTHs € U3CJIEABAHE HA HAKOM BB3MOXKHOCTH 3a ONTHMH3UpaHE
HATOBApPBaHETO Ha IIPOU3BOJACTBCHH MOILIHOCTH B CBBPEMEHHOTO (apMalleBTUYHO MPEINpPUITHE C
U3II0JI3BaHE METOJUTE Ha JMHEHHOTO ONTHMHUpaHe. ABTOPBT KOHCTpyHMpa MaTEMaTHUECKH MOJCIH 3a
ONTHMaJIHA OpTaHW3alys] Ha MPOW3BOJICTBEHATA IPOrpaMa MEXAy PaOOTHHTE LEHTPOBE B IPEANPHUSITHETO,
KOMTO ca B3aMO3aMeHsieMH (B3aMoOHe3aMeHsieMn). Kputepuure 3a ONTUMAHOCT, 3aJI0)KEHH B MOJEIUTE,
ca: MaKCHMH3HpaHe Ha nedaibara, MUHIMH3HpaHe Ha Pa3xoAuTe, MHHIMH3HpaHe Ha BpeMeTo 3a pabora Ha
HaAJIMYHOTO TEXHOJIOTHYHO oOopynBaHe. [IpakTHdyeckara 3HaYMMOCT Ha KOHCTPYHPaHHUTE JIMHEHHN MOJEIH €
CBbp3aHa C IIOBUIIABAaHC Ha KOCG(QHIMCHTa Ha HATOBAapBaHE HAa MOIIHOCTHTE, OTKPHBAHE Ha H3JIMIIHU
(dhorgOBe Bpeme 3a paboTa 1 moJoOpsABaHEe Ha HAKOU TEXHUKO-MKOHOMUYECKH MTOKA3aTEIH.

Knio4yoBu aymu: onTHMHU3anus, MaTeMaTHIeCKO MOJEIUPaHe, TEXHOJIOTHIHO o0opyaBaHe, (papMaleBTHIHO
HpeanpHsTHE.

1. BoBeaenue

BaxxHa 3a/1aua Ha MEHHDKMBHTA Ha BCSKO MPEINPHSTHE € Pa3KPUBAHETO Ha OPraHU3alMIOHHUTE PE3EPBH,
T.€. Ha NOTECHIMAJIHNTE, HEU3IIOI3BaHN NIPH KOHKPETHNUTE IPOU3BOJICTBECHN YCIIOBHUS BH3MOXKHOCTH 33 Pa3BUTHE
Ha MPOM3BOJCTBOTO. EHO OT OCHOBHMTE HampaBiIeHHs, B KOETO C€ THPCAT TaKWBa OPTaHU3ALMOHHU PE3EpBH, €
MO-TTBJIHOTO M3MOJI3BAHE HA OPBIMATA HA TPYJa, KOMTO BKJIIOYBAT BH3MOXKHOCT 32 ITO-IIBJIHO HATOBapBaHE Ha
MPOU3BOJICTBEHUTE MOIIHOCTH, ChKpalllaBaHe Ha BPEMETO 3a NpeOuBaBaHE Ha 00OpPYIBaHETO B PEMOHT M Jp.
(Blagoeva, 2010).

[Ipou3BoACTBEHUTE MOIIHOCTH €A OCHOBA 3a OINpEZEIsHE Ha IPOM3BOJACTBEHHUTE BB3MOXKHOCTH Ha
NPEeANpPUSITUETO M HErOBUTE NPOU3BOJCTBEHH 3BeHa (pabOTHM LEHTpOBe, IiexoBe, Oas3u). Ilpom3BojcTBeHaTta
nporpama M IUIAaHOBETE 3a HATOBapBaHE Ha MPOM3BOJCTBEHUTE MOIIHOCTH Ca TSACHO CBBP3aHU MOMEXKIY CH
(Blagoev et al., 2010, p. 239; Yordanova, 2013), Thii KaTO MOKa3aTENINTe Ha MOIIHOCTHUTE YE€CTO CE€ M3IOJI3BAT
NPY pelliaBaHeTo Ha 3aa4y 0 ONTHMH3alHs Ha TPOM3BOACTBEHATA MIPOrpama.

Bb3MoxHOCTTA 3a yBelMuaBaHe Ha o0eMa Ha NMPOU3BEACHHUTE MPOAYKTH CE ONpPEess MPEeAd BCHYKO OT
MOIIHOCTTa Ha CHIUIECTBYBAIIOTO TEXHOJOTMYHO 00OpyIBaHE B IPOW3BOJCTBEHUTE 3BEHA, HO U OT CTEIIEHTa Ha
HEeroBoto wm3mois3BaHe. OT apyra cTpaHa, MOKa3aTeNUTE Ha M3IIOJ3BaHE HA IIPOM3BOACTBEHUTE MOIIHOCTH
3aBUCAT OT 0OeMa Ha MPOIeCUTe, KOUTO TPAOBa 1a ObAAT U3BBPIICHHU CHITIACHO IPOU3BOJCTBEHATA ITpOTrpamMa Ha
MPEANPUSTHETO.

B®3 ocHOBa Ha MozenuTe 3a ONTHMAIHO HATOBapBaHE HA NPOM3BOACTBEHHUTE MOIIHOCTH CE€ OINpPENeis
ONTHMAJICH BapWaHT 3a paslpe/esieHHe HM3IBJIHEHUETO Ha IPOW3BOJCTBEHATA NpOrpamMa MeX1y HaJIUIHUTE
o0opy/BaHHsl B MPOU3BOJCTBEHHTE 3BEHA Ha MNpenpustuero. I[locpencTBoM Te3u MoJeau OOMKHOBEHO ce
HaMupaT ONTUMAITHUTC obeMu mpouecu, KOUTO MOoraT ga C€ M3BbPIIAT C HATUYHUA e(i)eKTI/IBeH (bOH}I BpEME 3a
paboTa Ha TEXHOJOrM4HOTO 0Oopy/aBaHe. Karo kpurepuu 3a ONTHMAIHOCT B TSAX Hail-4ecTO ce W3MOJI3BAT
(Atanasov and Lukov, 1991; Atanasov, Nikolaev and Miryanov, 2012, pp. 108-110; Konchits, 2013):

- MAaKCUMHU3NPAHC HATOBAPBAHETO HA MPOU3BOJACTBCHUTE MOIIIHOCTH,

- MHMHUMH3HUpaHe Ha o0maTa ce6ecTONHOCT Ha U3BBPIIBAHNUTE TIPOLIECH;

- MakCHMHU3HMpaHe Ha o0miara rnevanda 3a MpeIpUsITHETO.

LlenTa Ha Hacrosmiata CTaTUs € Ja c€ MpPEAyoXkaT BB3MOXKHOCTH 3a ONTHMAJIHO HATOBapBaHE Ha
MPOU3BOJICTBEHH MOIIHOCTH BBHB (papMalieBTUYHOTO NPEIIPHUITHE ChC CPEICTBATA HA JIMHEHHOTO ONTHUMHUpPAHE
B®B Bpb3Ka ¢ Taka mocTaBeHara I1eJ1 Ce PelIaBaT CIEJHUTE 3a/1a9H:
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- KOHCTpyHpaH€ Ha UKOHOMHUKO-MAaTEMAaTU4YCCKU MOACIIHN, MPUJIIOKUMU B CIIYHaUTE, B KOUTO paGOTHI/ITe
LICHTPOBC, (byHKHI/IOHI/IpaHII/I B IMpCANpUATUECTO, Ca B3aUMO3aMCHICMU (BBaI/IMOHe?;aMeHﬂeMI/I)
TIOMCIKAY CH;

- 3ajlaraHe Ha pa3JIMYHU KPUTCPHUHU 3a ONTUMATHOCT B KOHCTPYUPAHUTEC JIMHEWHU MOJEIIH.

2. Momenu 3a ONTHMAJIHO HATOBAapBaHe HAa NPOM3BOJCTBEHH MOIIHOCTH BbHB
B3aUMoO3aMeHsieMH Pa0OTHHU LIEHTPOBe

3ajaunte 3a HATOBapBaHE Ha MPOU3BOACTBEHHM MOIIHOCTH BbB B3aWMO3aMEHsieMH (apMaleBTUUYHH
1exoBe (pabOTHU IIEHTPOBE) BH3HMKBAT YECTO B MKOHOMHYECKATA MPAKTHUKA, ThU KaTo OT IJie[HA TOYKA Ha
(apmaineBTHYHUTE MPEANPHATHS € OT 0COOEHa BAXKHOCT [a CE TapaHTUpa HOPMAIHOTO M HEHNPEKHCHATO
NpOTHUYaHE Ha MPOLIECUTE, CBHP3aHU C IMPOU3BOJCTBOTO HA JICKAPCTBEHU MPOAYKTH, YPE3 OCUTYPSIBAHETO Ha
BB3MOXKHOCT T€ JIa MOTaT Jla CE OCBILIECTBABAT B MOBEYE OT €IHO MPOU3BOJICTBEHO 3BeHO. [0 TO3M HauMH
TEXHOJIOTHYHUTE 000pYIBAHUS B HSIKOM pabOTHH LIEHTPOBE CE OKa3BaT B3aMMO3aMEHSEMH B OINpPE/ICICHA CTEIICH
IO OTHOIICHUE HAa U3BBPIIBAHCTO HA HAKOU IMPOU3BOACTBEHU ITPOLIECCH.
BaxHo e nma ce orOernexu, ue MEXIy B3aMMO3aMEHSEMHTE OOOpYIBaHUs CHLICCTBYBAT Pas3iMyKs BbB
BpB3Ka C MMPOU3BOJUTEHOCTTA, KOSTO 3aBHCH KaKTO OT CTEIIEHTa Ha M3HOCBAaHE, KOHCTPYKTUBHUTE OCOOCHOCTH,
KBaJH(UKaIUATA HA OOCITy)KBalllUTe PaOOTHMIIM, Taka U OT peauiia apyru (¢akropu. ToBa, OT CBOS CTpaHa,
o0yclaBsi ChIIECTBYBAHETO Ha Pa3iM4vsl B Pa3XOAMTE HA BPEMeE 3a U3BBPIIBAHETO HA €IHMH M CHIIU MPOLEC OT
€/IHOTUITHUTE 000pyaBaHus. Pa3inuus ChIECTBYBAT U B MPOU3BOJCTBEHUTE Pa3XOiH, a OTTaM M B Iedvanbara,
KOSITO IMOJy4aBa (apMaleBTUYHOTO MPEANPUSATHE OT CJMHHUIA MPOILEC, OCHINECTBEH B Pa3lUYHHUTE PabOTHH
LCHTPOBE.
3a jma ce MOCTpOM MOJEIBT Ha 3ajadyaTa 3a ONTHUMAJHO U3MOJ3BaHE Ha OOOPYABAHETO BHB
B3aUMO3aMEHSIEMHUTE TIPOU3BOJICTBEHH 3BEHA, € HEOOXOAUMO:
1. Jla ce ompenensT rpymnuTe MOIIHOCTH BbB (hapMaleBTHYHOTO MpeAnpustHe. ToBa Moxe jga ce
OCBILECTBY 110 PA3IMYHU HAYMHU, KaTO B Cly4as Lie rpynupame o0OpyABaHHATA CIOpe]] paOOTHUs
LEHTHP, B KOWTO (pyHKIIMOHUpAT.

2. Jla ce msumcnau oOmuAT edektuBeH (OHI BpeMe 3a PasIJICKIAAHUS IUIAHOB MEPUOJ 32 BCCKU OT
pa6OTHI/ITe LHCHTPOBEC B NPCANPUATUETO U, Bb3 OCHOBA Ha Ha6J'IIOI[eHI/IH WX OTYCTHU AOKYMCHTHU, Oa
ce OmNpeneNid CPEeTHMAT pa3xo]l Ha BpeMe 3a M3BBPIIBAHETO HA €IUHHUIA IIPOLEC OT BCEKU BHJ C
MOMOIITA HA HAJIMYHOTO TEXHOJIOTHYHO 000pY/BaHe.

Pasrnexxname ciieiHaTa IOCTAHOBKA HA MKOHOMHYECKATa 3a/1a4a.

3a fmajieH TUIAHOB MEPUOA B  HAKOJIKO B3aMMO3aMEHsSeMH pabOTHH [eHTpoBe (1leXOBe) Ha
(hapMarneBTHYHOTO TPEAIpHUsITHE TPsOBAa Na Ce U3BBPIIAT ONpeAeieH 00eM MPOM3BOACTBEHH MPOLECH OT
paznuuHuTe BUioBe. M3BecTHH ca orie:

- edexruBHuTe POHIOBE BpeMe 3a paboTa Ha 00OPYABAHETO BHB BCEKU OT PAOOTHUTE IIEHTPOBE;

- pa3XOoJHUTE HOPMH BpEeMe 3a U3BBPIIBAHETO HA EIMHUIIA [TPOIIEC OT BCEKH BHUI;

- HSKOW XapaKTepHUCTHUKH HAa MKOHOMHYECKHs e(EeKT OT U3BBPIIBAHETO Ha €JMHHIIA MPOLEC OT BCEKU

BUJI 32 pa3iinuHUTE pabOTHH LIEHTPOBE.

TpsbBa na ce onpeaenu kKakBu 06eMHU OT MPOIIECUTE U B KOIl paboTeH LEHTHp TPsiOBa Ja ce U3BBpIIAT, 3a
Jla ce MOCTHIHE MaKCHMaJleH MKOHOMHYECKH e(ekT (Hamp. nedanda, ceOecTOWHOCT) OT MPOM3BOJACTBEHATa
)Ief/'IHOCT Ha q)apMaL[eBTI/I‘IHOTO NpeaAnpusaATUEC B 3aBUCUMOCT OT KOHKPECTHUTEC MY LEJIN 3a Pa3rjiCKJIaHus IMJIaHOB
MEPHOI.

3a 1a ChCTaBUM UKOHOMHKO-MATEeMATHIECKHUS MOJIEIT Ha 3a/1a4aTa, BbBEXK/AME CIICIHUTE O3HAUCHHUS:

M — Gpoii Ha B3aMMO3aMeHsIEMUTE PAaOOTHH [ICHTPOBE;

N — Opoii Ha TporecuTe;

p — Opoii Ha MPOM3BEKIAHHUTE MTPOTYKTH;

i — HOMep Ha paGOTEH LEHTHD;

] — Homep Ha Tiporec;

S — HOMep Ha MPOJYKT;

ai(js) — pa3xo] Ha BpEME Ha TEXHOJOTMYHOTO obopyjaBaHe B i -Th paboren uentsp (i=1m) s3a
U3BbpLIBAHE Ha eauMHuua mpouec oT | -th Bua (j=1N) BbB Bpb3Ka ¢ NPOM3BOJACTBOTO HA S -TM BHJ

(papmanepTHyeH mpoaykr (S =l,_p) ;
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a; — HanuueH edexTuBeH (QoHA BpeMe 3a paboTa Ha TEXHOJIOTMYHOTO 0OOpyHABaHE B i -TH paboTeH

uentsp (I =1,M) 3a pasrnexnaHus MIaHOB IEPHOL;

bj(s) — obem or | -tu mpouec (j=1,n) 3a npoussopctBoTo Ha S -Tw mpoxykt (S=1,p), koiiro
CBITIACHO TLIAHOBOTO 3a/[aHKe TPAOBA [a Ce M3BBPIIM OT (hapPMAIEBTUYHOTO TIPEANPHATHE;

Ci(js) - neanGa, KOATO MPCANPUATUCTO peaiu3vpa OT U3BLPIIBAHECTO Ha CAWHUIIA ITPOLEC OT J -TU BU]

3a IIPOM3BOJICTBOTO Ha S -TH BUJI MPOAYKT B i -t paboten nenthp (i=1,m, j=1n, s=1p);

p(s) ce0eCTONHOCT Ha eJIMHHUIA MPOLEC OT | -TH BHJ 3@ IPOU3BOJICTBOTO Ha S -TH IIPOAYKT, H3BbPILIEH

or i -tu mentsp (i=1m, j=1Ln,s=1p).

Heobxoanmo e ma ce ompenenu KakBH 00EMH OT NPOIECUTE 32 MPOU3BOJICTBO HA PA3IMYHHUTE BHIOBE
(hapManeBTHYHN TPOAYKTH CJIEABA Jla CE€ M3BBPIIBAT B OTJACIHHUTE B3aMMO3aMEHSAEMH PAaOOTHH LICHTPOBE Ha
MPEAIPUITHETO.

B Ta3u Bpb3Ka, HEKA Ja 03HAYUM C:

Xi(js) — o0eM TIpoIeC OT | -TM BHJ 3a IPOU3BOICTBOTO Ha S -TH BHJ MPOIYKT, KOWTO TpsOBa ga ce

M3BBPLIM OT 060pYyABAHETO B | -TH paboten nenthp (i=1m, j=1n, s=1p).
ITpy ChCTABAHETO HA MKOHOMHMKO-MATEMATHYECKHs MOJIEN TPSOBA CE OTUETAT CJIEHATE OTPAHUYEHHUSL:

1. OOmusAT pa3xoa Ha BpeMe 3a BCAKA OT TPYNUTE TEXHOJOTUIHU OOOPYABAaHMS HE MOXKE Ja HaJIBUIIH
CHOTBETHHUS HAJTUUCH (POH]I pa60THo BpeMe'

ZZa(S) x® <a i=1m.

j=1 s=1

2. H606XOI[I/IMO € J1a CC OCUTr'ypH HU3IIBJIHCHUCTO HA IJIAHOBOTO 3aaHUC IO obeMm u HOMCHKIJIATYpPaA Ha
PA3INIHUTC BUIOBE HpOI/ISBOZ[CTBeHI/I mnponecu, T.C.:

ZX(S)>b(S) J':L_n7 S:l,_p

3. HewusBectHute TpsiOBa /1a MpreMaT HEOTPULIATEIHU CTOHHOCTH IOPaIi TEXHHS PeasieH CMHUCHII:
S H H 1 1~
xi(j) >0, i=1m, j=1n, s=1p.
B ciywait, we (apManeBTHYHOTO TPEANPHATHE CE€ CTPEMH Ja MaKCHMH3Mpa oOmara mnedanoa,

NKOHOMHKO-MATEMATUYCCKHUAT MOJCI NMa CJICAHUA BI/II['
n

max:Z = ZZZC(S) x{) 1)

i=1 j=1 s=1
TIPH YCITOBHSI
nop
D) afx <a, i=1m; @)
j=1 s=1
m —_— —_—
D oxP =b j=ln, s=1p; ©)
i=1
x>0, i=Lm, j=Ln, s=1p. (4

B koHCTpynpaHaTa ONTHMM3AILMOHHA 3a/lada MOXe Ja Obae 100aBEHO M yCIOBHE 3a LIENOYUCICHOCT Ha
MIPOMEHJIMBUTE Xi(js) (i=1Lm, j=1n, s=1p), kato ToBa 3aBUCH OT HATYPAJHMTE M3MEPHUTENH, CBHP3AHU C

o0Oema Ha M3BBPIIBAHUTE BHB (hapMaIleBTUYHOTO MPEANIPUATHE IPON3BOACTBEHH ITPOIIECH.
Bwmecto kpurtepust 3a ontumanHoct (1) B MO}IGJ’Ia MOKEM J1a IOCTaBUM

min :Z = ZZZ p(s) (S), 5)

i=1 j=1 s=1
aKoO 1IeJITa Ha NpEANPUATUETO € MUHUMHU3HUPAHE HA 06n1aTa CG6GCTOfIHOCT, nim
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min:Z = ZZZa(s) x() (6)

i=L j=1 s=1
IpU KPUTEPUH MHMHHMaJIEH OOl pa3xo] Ha BpEME 3a OCBHIIECTBSIBAHE HAa IPOW3BOJCTBEHHTE IIPOIECH OT
TEXHOJIOTUIHUTE 000PYABAHUS B IICHTPOBETE Ha MPEATIPUATHETO.
B pasriexxganust MOIen BBEKAAME IPOMEHIIUBHUTE

y$ =alx{ (i =1,m, j=1n,s=1p),
MPE/CTABISIBAIIN €ANHHUILIUTE BPEME, B TEUCHHE HAa KOETO TEXHOJIOTUYHOTO 000pYy/ABaHE B | -TH PabOTEH LEHTHP
Ha (l)apMaI_leBTI/I‘{HOTO npeAnpuATrUe CjacaBa 1a U3BbpUIBA MPOLECC OT J -TW BU/J] 3a IPOU3BOACTBOTO Ha S-THn BU

HPOJYKT.
Ilpu Taka BbBENEHUTE NPOMEHIMBU LeieBata (Gyukuus (1) W JI€eBHTE CTPaHH HA OrPAHUYMTETHHUTE
yenoBus (2) u (3) ce 3ammCBaT MO CICAHIS HAYHH:

233 e -3 >3 e e

i=1l j=1 s=1 i=1l j=1 s—l
n _p
33 ek _Zzym i=im
j=1 s=1 j=1 s=1
m © m y(S) _ _
inj :Za(s) j=1n,s=1p.
i=1l =1 Y

ToraBa MKOHOMHKO-MaTEMaTH4YECKUST MOJIC IIPH KPUTEpUl MakCUMajHa o0lia redanba Iie rnpueme

CJICOHUSA BUO.
max:Z = ZZZC(S) () (7)

i=1 j=1 s=1
Ipyu OTPAHUYCHUA

n P
D>y <a, i=1m; ®)
j=1 s=1

m — —

i=1

y{20,i=1Lm, j=1n, s=1p, (10)

KBJIETO:
L A —
Ci(js) = (S) (i=14m, j=1n,s=1p) - meyanba oT j -TH BHI NPOLEC 3a TPOU3BOIACTBOTO Ha S -TH BH]I
ajj

MPOAYKT, I/ISB’I)pHIBaH B | -TH pabOTEH LIEHTHP 3a CUHUIIA BPEME;

16) =
I (S)

(i= Lm, j=1n,s=1p) — npousBOAMTEIHOCT Ha TEXHOJOIHYHOTO OOOPYIBAHE B i -TH

pa6OT€H LHEHTbp Ha MNPEANpPUATHETO, KOTAaTO HU3BBPLIBA J -TW Ipouec 3a MPOU3BOACTBOTO Ha S -Tn BUJ

(hapmarieBTHYCH MIPOAYKT.
[pu kpuTepuii MUHUMAJIHU OOIIM IPOU3BOJICTBEHH PAa3X0IU KPUTEPHSAT 38 ONTUMATHOCT (7) ce 3aMeHs ¢

min:Z = ZZZ p(s)y,(f), (11)

i=1 j=1 s=1
(S)
(s) (i=
ajj
3a MPOM3BOJCTBOTO Ha S-TH BHJ (hapMalEeBTHYCH MPOIYKT, M3BBPIICH B | -TH PabOTeH LEHTbp 3a COUHHLIA
BpEME.

KBJIETO C p(s) =1n,5S=1p) e o3nayeHa ceOecTOMHOCTTA HA €IUHHULA NIPOLIEC OT | ~TH BHUJ
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Axo npeaArnpuATUCTO CE€ CTPEMU 1a MUHUMU3HUPA HE 06IIII/ITC IPOU3BOACTBCHU pa3xoau, a 061111/15{ pasxon
Ha BpEME, TO LICJICBATa (byHKHI/Iﬂ € cjIcaHarta:

m n p
min : Z :ZZZyi(f) : (12)
i=1 j=1 s=1

Heobxomumo e ma otbenexnm, ge momenute (1) — (4) u (7) — (10) morar ma ce momudumupar B
3aBUCUMOCT OT HAuWHA Ha Je()UHUpAHE Ha MPOU3BOACTBEHHTE IMPOLECH B KOHKPETHOTO (hapMaleBTUYHO
npeanpuaTHe. Hampumep, ako BCEKH MPOIEC €€ CBBP3BA € MPOU3BOACTBOTO Ha OMPEAEIEH BUJ MPOLYKT, TO
HAJMYMETO Ha MHIEKCA S B MOJIECIHUTE € U3JIUIIHO.

KoHCTpyHMpaHuTe MOJETM 3a ONTHMAJIHO HATOBApPBaHE HA TNPOM3BOJACTBEHH MOIIHOCTH BbB
B3aMMO3aMEHsIEMH 3BEHA C€ OTHACAT KbM paslpeieliuTeNIHaTa 3aJa4a Ha JIMHEHHOTO ONTHMHUPAHE.
OnTUMaIHOTO PEIlCHNE Ha TAaKMBa 3a[a9d MOKE Ja CE HAMEPH, HalpPUMED, Ype3 CUMIUIEKC METOIa WK 4pe3
HKOM OT CIICIMATHATE MeToaM 3a pemasaneto uM (Gale, 2007; Miller, 2007; Atanasov and Milkova, 2011, pp.
289-295; Sira, 2013).

3. Moaenu 3a oNTHMAJHO HATOBAPBAHe HAa NPOM3BOJACTBEHH MOIIHOCTH BbHB
B3aHMOHe3aMeHsieMU Pa0OTHHU LIEeHTPOBe

Heka cera pasrienaMe ciry4ail, B KOWTO MPOHM3BOJCTBCHHUTE 3BEHA BHB (PapMaLleBTHYHOTO HPEINPUITHE
HE ca B3aMMO3aMCHSEMH IO OTHOIICHHE Ha TEXHOJOTMYHOTO 00OpyIBaHe, ¢ KoeTo pasmonaratr. [locTraHoBkaTta
Ha 3aJa4yara e CJe/{HaTa.

Ha npomycHem, dYe B OpeANpuUsATHETO (QYHKIMOHMpAT M Ha Opoil pabOTHHM LEHTPOBE

(i=1,m), B xouto ce usBbpmBaT N Ha Gpoii npoussoacTeeny npoueck (j =1,N), Bceku OT KOUTO € CBHP3aH C
KOHKpeTeH BUJ (hapMaleBTHUeH npoaykT. OCBEH TOBa € M3BECTHO, Y€ B X0J1a Ha IIPOM3BOJCTBOTO CE U3MOJ3BAT

. — k
k j TEXHOJIOTMM 32 W3BbpUIBaHETO Ha | -Ths npouec (K =1, Kj ). Heka Benuuumnute ai(j) NpE/CTaBISIBAT

pasxoJla Ha BpeMe 3a H3BBLPIIBAHETO HA €IWHHUIA NPOU3BOACTBEH Tpouec orT j-tu Bua (j=1n) or
TEXHOJIOTHYHOTO 000py/IBaHe B | -TH paboTeH ueHThp (i =1,M) Ha GapManeBTHIHOTO MPEANPHUITHE CHIIIACHO
k -ta Texnonorus (k =1k; ). OGUKHOBEHO CTOHHOCTHTE HA Te3W BENMYMHH MOTAT JIa Ce OTpe/IeNaT Ha 6azata

Ha ChIICCTBYBAIIUTE TEXHOJOTUYHU HOPMHU U PCATHUTE pa3Xxo/u Ha BPEME 3a UBII'BJIHCHUE HA JAaJC€H BU/ IIPOIEC
B OIIPE€ACIICHO MPOU3BOACTBEHO 3BC€HO, KaTO MPH TOBA CC B3EMAT NPEABUI HHOBAITUNUTE U I/IHTGHSI/I(I)I/IKaHI/IHTa Ha
TpyZaa, T.€.:
(k) — £.(k) ; i—1n
aij —fij ;/Iﬂ (I=l,m,j—1,n,|(=1,kj ),
KbACTO:

k -
fij( ) — T€XHOJIOTMYHAa HOpMa BpeMeE 3a M3BBPIIBAHEC HA €IMHUIIA ITPOM3BOACTBEH IIPOLIEC OT | -TH BUJ B

i -TH pa6OTCH LHEHTBHP CHITIACHO K -TH TeXHOJOTHYCH Ha4uH,;
yi — ILIaHOB KOCq)I/I]_II/IeHT Ha U3II'bJIHCHUEC HAa HOPMUTC B i - pa6OTGH LOCHTBP,
ﬂ — KOG(bI/IHI/IeHT Ha TMPUBCKAAHE Ha HOPMHUTC KbM IIO-BUCOKO HHBO, OTYHTAIl WHOBAIIUUTE U

MHTeH3U(UKAIKUATA HA TPYAa.

JlokaTto CTOMHOCTUTE Ha TEXHOJOTHYHATa HOpMa W IUIAHOBUS KOC(PHIIMEHT ce MOJy4aBaT Ha Oazara Ha
HETIOCPEACTBEHN HAOIIIOJCHNS U aHAIHN3 Ha MPOWU3BOJACTBEHATA ACWHOCT HA MPEINPUATHETO, TO CTOHHOCTTA Ha
S ce onpezels OT HOPMAaTHUBHHU JOKYMEHTH HJIM OCPEACTBOM €KCIEPTHA OLICHKA.

BbBexxnaMe o3HauCHUATA:

b; — obem mpouec or j -tm Bux ( j=1n), koiito Tps6Ba ga ce M3MBIHM OT (PapMalEBTHYHOTO
HPEANPUATHE CHIVIACHO [UIAHA 3@ PA3IIICHKIAHHs IEPHOT;
— HanudeH (oHJ BpeMe 3a paboTa Ha 060pyABaHETO B | -TH paboteH neHTsp (i =1,m).

2

Ilone3nocrra Ha HU3BbpLICHATA pa60Ta MOXKC Ja CC U3MEpBa IO PAa3JIMYHU HAYMHH, B 3aBUCUMOCT OT
YCJIOBHATA HA p€ajiHaTa MKOHOMHWYECKA 3aaa4a. Hexa IIpUEMEM KaTO MspPKa 3a e(i)eKTI/IBHOCT quciara

® (i 1n k=
¢ (j=Ln,k=1k),
Hpe}ICTaBHﬂBaH_H/I Hetlan6aTa, KOATO HpeIIHpI/IHTI/ICTO nonyana HpI/I peaHI/ISaHI/If{Ta Ha SIUHUIIA npouec oT J -THU

BU, U3BHPUICH B CbOTBETCTBUE C k -Ta TeXHOJIOT .
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HeoGxoqumo € ja ce ompesensar obeMuTe MpolecH OT BCEKH BHJ, KOUTO TpPAOBA lla ce M3BBPILIAT IO
ChOTBETHHUTE TEXHOJOTMYHH HAYMHH, T.€. YUCIIATA:
k . P .
Xg ) _ o6em mponec ot j -tu Bua ( j=1,N), koiiTo TpsGBa 1a ce M3BBPIM MO K ~TH TEXHONOTHUCH
Hauue (K =1K; ).

[Ipu Taka BbpBeieHUTE O3HAYCHNUS 00IIaTa nevanoda 3a GpapMaeBTHIHOTO NPEANPHATHE OT U3BBPIIBAHETO
Ha Pa3IMIHATE NPOU3BOJICTBEHH IIPOLIECH CE 3a7aBa HOCpCZ(CTBOM byHKIMATA

7 - ch(k) MO

j=1 k=1
[Ipu cecTaBsiHe Ha Mozena TpsiOBa Jla ce B3eMaT MPEABU/ CIECAHUTE OIPaHUICHHUS:
1. Pa3xombT Ha BpeMe 3a H3BBPLIBAHETO HAa IPOHU3BOACTBEHHTE MPOLECH HE MOXKE Ja HaJBUIIABa
HaM9HASA (POHI BpeMe 3a paboTa Ha TEXHOJOTHYHOTO O0OOpYABAaHE B CHOTBETHHA PabOTEH LEHTHD,

T.C.:
TS alox® <o i-Lm.

j=1 k=1

2. HeoOxomuMo Ja ce OCHTypH H3I'BIHEHHETO HA IFIAHOBOTO 3aJaHHE MO 00eM M HOMEHKJIATypa Ha
Pa3IMYHAUTE TPOM3BOACTBEHNU IPOLECH:

K;
®>p.  i=1n
ij 2bj, j=1n.
k=1
3. PeanHusaT CMHCBHI Ha IMPOMCHJIIUBUTE Hajlara HCO6XOJII/IMOCTT3 TC Oa 61)}13T HCOTpULIATCIIHNU 4YunCJIa,
T.C..

K920, j=in, k=K

k
B 3aJa4yara ™Morar Jga cc€ ,Z[O6aBHT U YyCJOBUA 3a MCIOYHCICHOCT HA MPOMCHIIMBUTC Xg)

(j=Lnk=1k j ), aKo HaTypaJHHTE W3MEPUTENH II0 OTHOIICHHE HA 06eMa Ha M3BBPIIBAHUTE IPOH3BOCTBEHH

MMpO1ECH I'0 U3UCKBAT.
B pe3yiaTaT Ha TOBA UKOHOMHUKO-MATECMATHICCKUAT MOACI UMa CIICIHUS BU:

max:Z = ZZc(k)x(k) (13)

j=1 k=1
HpI/I OI’paHI/I‘IeHI/ISIZ

Zzaig“xgk) <a,i=1m; (14)
j=1 k=1

k;

k TN

D x{ b, j=1n; (15)
k=1

x>0, j=1n, k=1k; . (16)

Karo xpurepuii 3a ONTUMATHOCT B MOJIEIA MOXE [a C€ NPHEME M MMOCTUTAHETO Ha ONTHMANIEH €(peKT OT
rIeJHa TOYKa Ha CyMapHaTa ceOeCTOMHOCT Ha M3BLPIIBAHUTE TPOLECH BbB (PapMALEBTUYHOTO MPEANpPUITHE. B
TaKbB CJIydail € HeOOXO0AMMO IieieBaTa (yHKIHUsI (13) Jla ce 3aMEHH C:

min:Z = Zz p(k) O (17)

j=1 k=1

k . . . —
KbACTO pg ) _ ceBecToHHOCT Ha exquHuua mpouec or j -td Bug ( J =1L N), usebpiuen B choTBETCTBHE ¢ K -Ta

texnonorus (K =1K; ).

ITocraHoBkaTa Ha 3ajavyata IO KPUTEPHH MaKCHUMaJHa Iiedanba (MHHUMalHa CceOecTOHHOCT) e
Henechbo0pa3Ho Jia ce pasrjiexia B Te3W Cllydad, IPH KOWUTO H3BBPIIBAHUTE IMPOIECH MMAT MKOHOMUYECKH
obocHoBaHa meHa (cebecroitHocT). CumMrame, 4e € yAayHO Ja pasriiefjaMe 3ajadaTa 3a H3IBIHCHHE Ha
TUIAHOBOTO 3aJlaHKe IO MPOM3BOJCTBEHH IPOLIECH W B APYT aCMEeKT, KaTO 32 KPUTEPHH 3a ONTUMAJIHOCT IIE
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MNpUueMEM MUHHUMAJTHOTO U3PA3XOABAHO BPEME OT HAJIMYHOTO TEXHOJOTMYHO 06opy;[BaHe BbB BCUYKH pa6OTHI/I
HCHTPOBC Ha (bapMaI.[eBTI/I‘-IHOTO npeanpuiaTuc.

Hexka na BbBesieM B orpaHuuutenture ycnous (14) nombiuutennure npomernusy y; (i =1m ), 4miito
pealieH CMHCHI € HEH3MOJ3BAHOTO BpeMe OT OOOpYABAHETO B i -TH pabOTEH LEHTHP Ha MPEINPUATHETO.
OYEBHIHO, KOJKOTO MO-TOISIMA ¢ CTOHHOCTTA Ha | -TaTa JONBIHMTENHA mpomeHmuea (i =1,M), Tonkoa mo-
MaJIKO BPEMe CE M3pa3X0fBa B ChOTBETHOTO MPOU3BOICTBEHO 3BEHO 32 M3IIBIHCHHUE HA IUIAHOBOTO 3ajanue. [pu
TOBa, 100aBsiHETO Ha ; (i =1,_m) KbM JICBUTE CTPaHU Ha orpanHuueHus (14) o3HauaBa, 4e € HCOOXOMUMO TE3H

ycCioBUA Aa €€ 3anuiiaT BbB B/ HAa paBCHCTBA, T.C.:

n ki
k), (k S
ZZai(j)xg )iyi=a,i=1m.

=]
C HanpaBCHUTE JOM'BJIHCHUA U UBMCHCHHA MOACIBT Ha 3a/jadaTa npuema CJICaHus BUI:
m
max:Z = Z Yi (18)
i=1
IpH YCIIOBUS
n  Kj o
z alx{ vy =a,i=1m; (19)
=1k
j
k TN
ZXE)Zbi’ j=1n; (20)
p=]
yi 20, x{9 20, i=1m, j=1n, k=Lk;. (21)

Mouenme 3a ONTUMAJIHO HATOBApBAaHC Ha 060py]1BaHeT0 B 3BCHA, KOUTO HC Ca B3aMMO3aMCHACMMU
TMOMEKAY CH, CBHIIO MPCACTABJIABAT 3a/la4Ud Ha JIMHEWMHOTO OIITUMUPAHEC. OHTI/IMaJ'IHOTO pCeUICHUEC Ha BCEKU CIUH
OT TAX MOXKE Oa 6”5}:[6 HaMCPCHO CHC CUMIUICKC METOAA, HCTOBU MOZ[I/I(i)I/IKaL[I/II/I Wi APpYyru U3BECTHU MCTOAU
(Atanasov, lliev and Nikolaev, 2010; Ivanova, 2014).

4. 3arioueHue

KoncTpynpanure B HacTofdmata pa3pabOTKa ONTHMM3AIMOHHHM MOJIENM JaBaT BB3MOXKHOCT Ja ce
ONpEAENAT ONTUMAJIHU BAPUAHTH 34 paslpelecHUE WU3IBbJIHEHUETO Ha NPOM3BOJCTBEHATA IIPOrpaMa MEXKIY
HAJIMYHOTO TEXHOJIOTUYHO 000py/JBaHe B pabOTHUTE IIEHTPOBE Ha (apMalEeBTUYHOTO MPEANPUSITHE.
[Ipunaranero wM crmocoOcTBa 3a IMOBHINABAHETO Ha KOS(HUIMEHTa Ha HATOBapBaHE HAa MOIIHOCTHTE B
MIPOM3BOJICTBCHATE 3B€HA M 32 OTKPHUBAHETO Ha M3NMHIIHHUTE (HOHIOBE Bpeme. [1o TO3M HaYMH 3HAYUTEIHO MOTaT
Jla ce OIO0OPAT TEXHUKO-UKOHOMUYECKUTE ITOKa3aTeld 3a paboTarta Ha (apMaIleBTHIHOTO TPEATIPHSTHE.

VYcunmusata Ha aBTopa B OBIeImM pa3paboTKd IIe OBJAT HACOUSHHW KBM JIOpa3BHBAaHE Ha H3CIeIBaHATa
npobieMaTHKa upe3 arpoodarus Ha KOHCTPYHPAHUTE ONTUMH3AIIMOHHN MOJETH C PEAH! JTaHHH.
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Models for optimal capacity utilization in the pharmaceutical enterprise

Nevena GOSPODINOVA!

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

Abstract. The aim of this paper is to examine some opportunities for optimizing the capacity utilization in
the modern pharmaceutical enterprise using the methods of linear programming. The author constructs
mathematical models for optimal organization of the production program among the working centers in the
enterprise, which are interchangeable (not interchangeable). The optimality criteria set in the models are:
maximizing profit, minimizing costs, minimizing the working time of available technological equipment. The
practical significance of the constructed linear models is related to the increase of the capacity utilization rate,
detection of redundant working time and improvement of some techno-economic indicators.

Key words: optimization, mathematical modeling, technological equipment, pharmaceutical enterprise.
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