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Introduction

The 21st century has already brought many changes in human lives and certainly,
there are yet more changes to come. Such an example is the explosion of e-commerce
after that consumers’ shopping habits have changed drastically. Consequently, on-
line purchasing quickly becomes a preferred way to shop for people around the globe
and has the potential not only to increase competition within retail markets but also
to greatly enhance consumer requirements.

The growth of customers’ expectations is a premise for creating a new business
strategy that takes into account the specifics of personality that is one of the main
sources of our decisions and significantly impacts the way people think, feel, and
especially behave [g].

And as each person is different in terms of his or her personality traits [44],
identifying the individuality in terms of consumer behavior becomes an invaluable
asset, which helps companies to create a revolutionized marketing strategy and to
provide more personalized solutions, services, and experience for their customers. It
should pay more attention that personality may be defined as the underlying cause
not only of the general shopper behavior and perceptions but also generally of our
choices, perceptions, and the way we deal in different situations [49]. According to
a study conducted at the University of Basel and the Max Planck Institute [3§], the
risk preference is a personality characteristic in its own right and remains stable over
time, which allows to treat the risk averseness as additional personality determinant.

Thus, combining the personality insights and modern technologies, and web
design trends could be beneficial for consumers and businesses, as well. This enables
the providing of higher quality services, creates a more seamless shopping experience,
and would successfully lead to an increase in customer satisfaction. The finely
achieved by Machine Learning (ML) methods make it possible to predict, on the
one side, the consumer’s behavior in the process of decision-making, and on the
other side, the products, content, and functionalities that are following individual
preferences and expectations.

But despite all the above-mentioned facts, the studies of the application of per-
sonalization in the context of e-commerce, based on the users’ personality profile,
remain relatively scarce and provide a wide field for future analysis and this arouses
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the interest of the business community and researchers as well [33].

Aims and Objectives

The purpose of this dissertation sets the scope of the research aims and objectives.
The study aims to investigate the presence of significant relationships between per-
sonality and some of the basic e-shops features. Based on the obtained results, it also
aims to create models for reliable prediction of consumer preferences and behavior
in the purchasing decision-making process based on their personality profile.

Based on this the study objectives are defined as follows:

e To study the existing various theories and concepts for personality measure-
ment and to choose an appropriate psychometric model for the study.

e To choose a set of e-shops functionalities that are typical and applicable to
most of them.

e To create a research strategy and design, respecting basic standards of ethics
and neutrality; to translate the research into three languages - Bulgarian,
English, and German to ensure its wider scope and validity; the aspect of risk
averseness to be considered as additional personality determinant; to analyze
the study’s results and to establish if there is a relationship between chosen
independent and dependent variables.

e To propose and implement two (or more) ML models in order to be achieved
reliable prediction for the dependent variables in the existing significant cor-
relations and to analyze the achieved results; to choose an appropriate ML
model and to propose and implement optimization;

e Based on the achieved results of the conducted study to be developed and
determined the consumer behavior models in the process of decision-making
in the field of e-commerce.

Dissertation Structure

In order to respond to the research aims and objectives, to obtain all necessary infor-
mation, to conduct a survey and analysis, to fulfill the research aims and objectives,
as well as to achieve quality, valid and optimized results at the end of the study, the
study is developed in four logically structured chapters as follows.
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The first chapter starts with a review of the relevant literature concerning the
relationship between personality and the decision-making process. It is paid partic-
ular attention to the most modern psycho-dynamic theory - Theory of Personality
Traits, as well as the Big Five model.

After that, the study explores in detail the role of personality as a major de-
terminant influencing consumer behavior on the Internet and especially during the
process of online purchasing, as well as some basic e-stores features and elements.
And since the current work aims to create and propose models for consumer behav-
ior prediction, this chapter also includes a literature review of various studies in the
field of personality research applying ML models.

The purpose of the second chapter is to present the main aspects of the method-
ology used for conducting empirical research and primary data collection that is a
basis for forthcoming analysis.

The third chapter focuses on the results of conducted primary research. Addi-
tionally, it is also conducted a bivariate analysis to find existing significant correla-
tions between the basic personal determinants and the risk averseness, on the one
hand, and the selected functionalities of the web stores, on the other hand.

In the next stage are implemented three regression models in the field of machine
learning in order to be achieved a reliable prediction of online consumer behavior
based on their personality. It is also proposed and implemented optimization of the
most appropriate algorithm for the aim. Based on the obtained results, models of
consumer preferences and behavior during the process of decision making in the field
of e-commerce are summarized.

Finally, the fourth chapter presents a summary of achieved results as well as
some suggestions concerning a possible future upgrading of current research.
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Chapter 1

Personality and Decision-Making
Process

1.1 Theories and Researches in the Field of Per-
sonality Psychology

Although some authors suggest that there are two basic groups of factors that sub-
stantially affect consumers during the process of decision-making — internal (culture,
social class, family) and external (motivation, attitude, intention, perception) [30],
according to Barkhi et. al. (2007), personality is the fundamental determinant of
individual behavior, choices as well the way of person process the information from
the environment. Thus, consumers prefer brands and products whose characteris-
tics are congruent with their personality profile (for example, house, furniture, and
car), as they express and enhance their self-concept by consuming items that evoke
positive product user stereotypes for them [3].

Besides, it should be taken into consideration that human decision-making is not
always based on principles of rationality. This is often a result of careful assessment
of alternatives and results that are influenced by personality, which in turn becomes
the basis of individual behavior in all its aspects [29]. So, by people with similar
traits is observed a high tendency to behave in a particular way and to use similar
decision-making style under certain situations [19].

1.1.1 Theories and Models of Personality Measurement and
Analysis

Personality is generally defined as an individual unique and relatively stable pat-
tern of behavior, thoughts, and emotion that significantly impacts human behavior.
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These internal factors make one person’s behavior consistent and different from
the behavior other people would manifest in comparable situations. This aspect
of personality is called individual differences [21] and it is of particular interest to
researchers.

There are many theoretical perspectives on personality in psychology, which in-
volve different ideas about the way the human develops and forms. Some of the
keysets approaches for capturing human individualtiy are the psychoanalytical per-
sonality theory of Sigmund Freud [16], Rogers’ Person-centered Theory [47], the
Three-Factor Theory of Hans J. Eysenck [13], as well as Five-Factor Theory of Per-
sonality - the most used trait approach often referred to as the ”Big Five” [19], [10],
which is a state-of-the-art measuring model today [§], [21]. It states and measures
human nature as a result of mainly biological-determined basic factors: Openness
to experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism/
Emotional stability [10], [39], [40], [19].

Each of these five broad domains of personality contains additional aspects,
which are explaining in detail the individual’s behavior [§]. For instance, Agree-
ableness contains additional facets such as understanding, warmth, morality, pleas-
antness, cooperation, and tenderness. Taking this into account, it becomes clear,
why individuals with high Agreeableness show more sympathy and empathy to oth-
ers [19]. Likewise, people with a high value of Conscientiousness are individualistic,
detail-oriented, efficient, responsible, highly organized, and self-controlled [10], while
the lower level of Neuroticism (opposite of emotional stable) characterizes people
who are calm and are not easily upset. These with a higher value of Openness
to experience are known to be imaginative, independent-minded, and intellectual.
Consequently, these five determinants of personality are focused on conceptual in-
dividual features. This frame recognizes that most people are not on the polar ends
of the black-and-white spectrum but rather somewhere in between [26].

But unfortunately, the Big Five framework is not always applicable in prac-
tice due to its volume (240 elements) and therefore the literature presents several
shorter, but validated questionnaires, which also successfully apply the Traits theory
of personality [6].

For example, the HEXACO framework retains the original factors of the Five-
Factor model but adds the determinant ”honesty/ humility”, which describes the
extent to which one puts other people’s interests above one’s own [1].

Another example is the RIASEC model which evaluates personality based on
another six main traits: realistic, investigative, artistic, social, entrepreneurial, and
conventional [23].

The Ten-Item Personality Inventory by Gosling [21] is based also on the Big
Five personality dimensions, but it includes only ten questions - so, two descriptors
giving information about each of the factors.
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1.1.2 Influence of Personality on the Online Purchase Decision-
Making Process

The specific characteristics of personality have a significant influence not only on the
character, attitudes, and habits of the individual but also on the decision-making
process. Taking into account that people with the same personality profile behave
similarly could be concluded that they also have similar habits and priorities by
selecting the most appropriate e-shop for them. And since different types of per-
sonality traits make people distinctive in behavior and preferences, this also means
that each individual takes decision differently - some people rely on their intuitions,
while others prefer to discuss their choices with friends and carefully consider var-
ious alternatives [28]. In this regard, as by traditional shopping, online customers
behave differently in terms of decision-making and rely on different store features
to make a choice. So, each user relies more heavily on certain features of a store to
make decisions and paying less attention to others. Because of this, the adaptation
of the sales method to the customer’s decision-making style is a useful approach to
be improved the user’s experience [31].

But instead of mechanically market segmenting, personalization, based on Ma-
chine Learning allows the applying of algorithms for more accurate prediction of
specific user characteristics, which provides an opportunity to offer recommenda-
tions for products or content that are consistent with the individual preferences of
the clients. In contrast to the statistical approach, which is focused primarily on
making inferences and understanding the characteristics of the variables [25], ML
approach treats the data as unknowns. It is mainly focused on prediction rather
than inference and aims at forecasting unobserved outcomes or future behavior [24].

In practice, there are two main approaches in which ML methods play and will
continue to play in future a crucial role in the field of psychology. On the one hand,
analyzing large data sets, which is extremely useful for the development and vali-
dation of theories in psychology. For example, a large amount of behavioral data in
social media might be used for the prediction of a user’s personality profile [52]. On
the other hand, the individual specifics can be used as predictors of consumer be-
havior and decision-making on the Internet. And although the key to personalizing
an interface is the accurate prediction of user preferences, the research in the field
of personalization today based on the user’s personality profile remains relatively
scarce [33].
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Chapter 2

Methodology of Empirical
Research

The choice of an appropriate research methodology refers to the regulatory principles
for solving a particular research problem so that to be made valid and reliable
conclusions at the end of the inquiry [32].

2.1 Research Philosophy

Regarding the purpose of the present dissertation and specific research questions,
the author chooses to adopt positivism as a philosophical stance of this investigation
[45], because it states that reality is independent and can be measured and predicted
impartially through research based on well-defined and logically structured data,
which is not affected by personal authorial understandings and perceptions [22].

2.2 Research Approach

For the aim of the present research, the author preferred to adopt a mixed research
approach (deductive and inductive), as while the quantitative approach allows the
researcher to test new ideas, the qualitative one provides an opportunity to create
new ones and this provides better results at the end of the project [45]. Both ap-
proaches are not mutually exclusive and are applicable especially in cases of modern
research problems [22].
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2.3 Research Strategy

The author adopts conducting a survey as a part of his research strategy. So he
could determine in the next stage of the project if there is a relationship between
consumers’ personality profile and their preferences regarding some of the basic
features and elements of online stores.

2.3.1 Secondary Data Collection

To collect the necessary secondary information (books, magazines, and newspapers;
reports and publications of various associations; public records and statistics) the au-
thor reviews the relevant literature and scholars’ information, where various authors
observe similar research questions related to the relationship between personality,
consumer behavior on the Internet, and online shopping habits.

2.3.2 Questionnaire — Primary Data Research

The applying of the survey as a tool for primary data collection makes it possible to
be made qualitative conclusions based on collecting quantitative data, which makes
it extremely appropriate in cases of the combined research approach [45].

The author creates a questionnaire including 4 sections. For its electronic ver-
sion is used a web-based survey application (Google Forms). The questionnaire is
distributed via email communication in combination with a personal contact on a
social network. It is also translated into 3 languages (Bulgarian, English, and Ger-
man), as the project requires all respondents to be acquainted in detail with the
meaning and content of the questions, which are multiple-choice and rank order
[45].

e Section 1 — Online store features/ User preferences;

Based on the fact that what people define as reliable in the network remains stable
over the years despite the changing design trends [41], the participants are asked to
answer 19 questions related to some of the main web store’s features and elements.
Thus, the author collects information about consumer preferences, behavior, needs,
and requirements.

All the questions are organized into 3 sub-groups - Content and Appearance,
User Interface Tools and Risk Reducers (Table 2.1)). The assessment of consumers’
attitude to each of the observed elements is according to a five-point position of the
Likert type (from 1 = never to 5 = always). The asked questions are defined in such
a way that they do not take much time and effort of respondents, but at the same
time are suitable to collect the needed information.
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1 Product descriptions give me the necessary information to able to
’ make a decision.
2. Instead of single score, I prefer detailed product ratings.
3 I read the expert reviews. They are essential in the decision making
process.
4. I read comments which other users have left for different purchases.
5 I check the product availability as well delivery time before I make
' a purchase.
6 I prefer to be able to see where I am in the product purchasing
process.
7. I prefer to see real-time shipping quote estimates.
8. I prefer to take a look at detailed product images.
I seek to buy accessories that go along with the product I purchase
9. (accessories and complementary offers, which complement the cho-
sen product).
10 I prefer to by complementary accessories (like insurance and ex-
' tended warranty) as a bundle.
1 In order to be able to choose the right product for me I use product
’ categorization resp. featured product filter.
12 In order to choose among different products, I compare the product
' details.
13 I tend to use different features in the cart like one-click reorder,
’ calculate end price etc.
14. I normally prefer to check different delivery options.
[ tend to use different contact/ support possibilities, in order to
15. ensure myself about certain product features resp. to continue the
buying process.
I tend to write and comment product reviews. They help to clarify
16. I .
uncertainties about desired products.
17 I avoid saving my personal data in web stores, so I usually prefer
’ to buy as a guest.
18. I prefer to check the free return possibility; it is essential for me.
19, Lnlormally check for alternative (secure) payment methods like Pay-
al etc.

Table 2.1: Online Shop Features

e Section 2 — Ten characteristics that determine the personality profile;

As it was mentioned previously, the primary benchmarks in the Trait theory for
personality measurement today is the Five-Factor frame (or Big Five model). It
describes the personality in terms of five basic factors: Openness to experience,
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Conscientiousness, Extraversion, Agreeableness, and Neuroticism [20]. These indi-
vidual determinants underlie the diversity of human behavior and preferences [10].
This concept is strongly applicable in all major cultural regions of the world, and
according to different scholars, the observed minimal cultural differences in person-
ality structure could be even ignored [46]. Thus, taking into account the validity
of this model, as well as its intercultural applicability, the author decides initially
to use this approach in his survey as a tool for respondents’ personality appraisal.
However, since the original structure is inapplicable in the context of e-commerce
due to its significant length, he considers it more appropriate to apply a brief mea-
sure of the Big Five personality domains - Ten Item Personality Inventory (TIPI)
by Gosling [21], which reached adequate levels validity and reliability and it also
consists of only 10 elements - two descriptors giving information about each of the
five personality determinants.

e Section 3 — Risk averseness;

Risk perception is a critical factor, which is defined as a person’s current tendency
to take or avoid risks and has a significant role in consumer decisions and behavior.
So, risk avoidance determines the extent to which consumers are sure or unsure
of what they are buying [12]. Considering these issues, the author applies in the
current survey a Risk Propensity Scale by Donthu and Gilliland [12] that includes
only three elements, to measure participants’ desire to avoid or to take risks. The
lower value of result is associated with a higher level of risk awareness, while higher
- with a lower level of risk awareness (i.e. higher level of risk avoidance).

e Section 4 — Demographics analysis;

In its last section, the inquiry provides 5 demographic questions related to age, gen-
der, education, citizenship, place of residence, and the frequency of online shopping
as well.

To be revealed the weaknesses of the questionnaire and to be proved its effec-
tiveness, it is made a pilot test with 10 people, part of the survey population, as it
is recommended in the academic literature [32].

2.3.2.1 Sampling Techniques

The purpose of the conducted study requires to be reached the average customer of
online stores and to be made some general inferences [45] for his or her preferences
and behavior. In this regard, the author adopts the approach of random sample
selection in the process of respondents’ selection. The sample is randomly structured
so that all elements of the community have had an equal chance of falling into it.
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2.3.2.2 Sampling Frame

The questionnaire is distributed to 250 people, representatives of the surveyed popu-
lation. 226 of all (90.4%) filled in it accurately and completely online and all of them
meet the criteria related to the purpose of the survey. According to the literature,
the achieved sampling size meets the needs of the current study, so in the end, it
could be reached significant conclusions on the researched problem [45].

2.3.2.3 Time Horizon of Research

Considering how dynamic the business and technologies are changing nowadays, the
author decides that the ‘snapshot’ approach (a ‘snapshot’ at a certain moment) is
the appropriate choice for the current research [45].

2.3.2.4 Validity and Reliability of Data

The potential threats of the current project could be: if some of the respondents are
under 18 years or children; if there are not enough participants with online shopping
experience; if too few respondents participate in the study; if there are no represen-
tatives of all considered age sub-groups; if the survey is only quantitative because the
topic requires qualitative analysis of respondents’ attitude to the research problem.

Despite the above-mentioned threats, this project can be considered valid and
reliable, because the applied methodological approaches are appropriate for its type
and objectives. Additionally, one important instrument that contributes to the
validity and reliability of the project is its pilot test, too.

2.3.2.5 Ethical Issues

To be minimized the risk of compromising the research process the author takes into
account the next issues [45]:

e all participants are familiar with the survey’s purpose and complete the question-
naire voluntarily;

e no respondents below 18 years participate in the survey;

e the questionnaire does not contain questions related to religious and political
affiliation;

e the inquiry is anonymous and because of this no names and personal information
are published;
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e the respondents are familiar with the fact that the received data is confidential
and will not be shared with the third side;

e the collected data is interpreted only based on the study’s objective.

2.3.3 Limitations

One of the limitations of the current survey is the insufficient secondary data and
statistics related to consumer requirements and expectations regarding the observed
features and elements of online stores.

An essential limitation of the current study is also the set time frame because
investigating personality is a very complex process that requires validation of the
results with other tools and methods during a long period of time.

Another problem would be related to the questionnaire — if the respondents do
not understand the questions. But in the case of the present study, this risk is
overcome, because all questions are formulated clear and understandable as well as
translated into three languages.

Other limitations of the project concern the technical problems during the anal-
ysis of questionnaires — if the share of invalid filled-in questionnaires is too large, if
there are respondents under 18 years or if the sample size is too small.
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Chapter 3

Research. Prediction of Online
Consumer Behavior

3.1 Analysis and Results of Empirical Research

3.1.1 Sample Demographic Profile

226 respondents filled in the questionnaire accurately and completely, of which 43%
are men and 56% - women. It is observed that neither men nor women have priority
in the sample, so at the end of the study, general conclusions without focusing on a
specific sub-group are possible.

Since the author does not aim to conduct his analyses concentrating on a specific
geographical area, but mostly he wants to reach general conclusions regardless of
the consumers national and cultural background, the questionnaire is randomly
distributed to participants from different countries (more than 10 countries), as
before the questionnaire is translated into three languages (Bulgarian, English, and
German).

So, more than half of the survey’s respondents (65%) have a Bulgarian origin
and lives in the country at the time of the survey (Figure . The rest of the
sample (35%) includes people, who are foreigners or Bulgarians, who have lived
for more than 5 years abroad. Thus, the author considers mostly the place of
residence of the participants in the last minimum of 5 years, because the intensive
geographical mobility observed in recent years is becoming a significant characteristic
of consumers, especially in the process of market segmentation. Changing the place
of residence naturally leads also to changes in the preferences of customers based
on local lifestyle, cultural understandings, the social structure of society, and so on
[11].
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Place of Residence in the Last 5 Years

mBulgaria
Germany

u Great Britain

nlUSA

u Spain

u Denmark

uSwitzerland
Austria

ultaly

uSlovenia, Czech Republic, Australia,
Netherlands, France, Russia, Canada,
South Africa, Belgium, Ifand

Figure 3.1: Place of residence in the last 5 years

The ,Age* factor strongly influences the likelihood of online buying. In other
words, in different age subgroups, it is also observed a different trend to online
purchasing. Indeed, according to Farag et al. [I4], age is inversely related to the
intensity of online shopping. But in the case of this study, all participants are adults
and most of them (almost 80%) are in active part of their life, when the Internet
occupies a large part of people daily life - 27% of all respondents are between 18
and 30 years old, 60% - between 31 and 45 years old, 11% - between 46 and 60 years
old. Only 2% of the sample includes people over 61 years old (Table .

Another determinant of the literate and skillful Internet use by the average
consumer in the 21st century is education. In turn, Bhatnagar and Ghose (2004)
[5] add that the lack of education would cause significant barriers in the process of
adopting new technologies and working with them, and in the case of e-commerce,
the level of Internet use could be considered as one of the main prerequisites for
e-shopping decisions. These views are also supported by the data of the current
survey - 85% of the sample has higher education and 14% - secondary education.
Additionally, as may be observed, 66% of respondents define the intensity of their
online shopping experience as high and very high, and 28% of them say that they
sometimes order items, but do not define it as rare.

At this point, it could be concluded that the survey sample includes people,
who are familiar with both Internet use and the advantages, disadvantages, and
risks associated with the process of online purchasing. None of the respondents

declared that they had never shopped online (Figure .
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Criteria Number , % of Sample

Demographic 226 80%
Sample

Age from 18 to 30 61 27%

from 31 to 45 136 60%

from 46 to 60 24 11%

from 61 to 75 5 2%

Gender Man 98 43%

Woman 127 56%

Other 1 <1%

Education Secondary 31 14%

High 193 85%

No answer 2 1%

Table 3.1: Demographic data

Online Shopping Frequency

u Very often Often  ® Sometimes m Seldom

Figure 3.2: Online shopping frequency

3.1.2 Analyzing the Relationship Between Personality and
Consumer Preferences

Since personality could be described as a set of specifications influencing human
behavior, the availability of data related to personality characteristics provides in-
formation that could be used to predict human actions in various situations [48].

In this regard, the author observes the respondents’ attitude to 19 main web
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store characteristics (Table , which each e-commerce site is recommended to
have to remain competitive. Thus, after establishing the personal profile of par-
ticipants (applying TIPT test) and their attitude to existing risks (applying Risk
Averseness Scale) and after gathering information related to their web site features
preferences, the author conducts bivariate analysis to check the existence of a linear
relationship between two variables and to analyze later. To construct the equations,
the author seeks significant relationships between 6 independent variables (5 person-
ality traits and the respondents’ attitude to risk-taking) and each of the observed 19
functionalities of online stores - dependent variables. Thus, he checks a total of 114
items, and the existence of correlations means that it could be formed mathematical
equations to assess and predict user preferences. Using the PSPPE| program for the
aim, only significant correlations between variables with correlation levels p < 0.05
are considered.

The correlation coefficients in Table show that there are 21 significant rela-
tionships between the observed dependent and independent variables.

LGNU PSPP is a free program for statistical analysis - https://www.gnu.org/software/pspp/
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Independent variables (each one of 5 personality traits, as well as the respondents’

Dependent variables (each one of the observed 19 functionalities of online attitude to risk taking)
stores) — - ) T = 2 ;
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1 Product descriptions give me the necessary information to able 0.122%
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.120%
3 I read the expert reviews. They are essential in the decision 0.162%
making process.
4 I read comments which other users have left for different pur- 0.117%
chases.
5 | I check the product availability as well delivery time before I 0.194%
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 0.176% 0.125%
process.
7 | I prefer to see real-time shipping quote estimates. 0.110*
8 | I prefer to take a look at detailed product images. 1542 0.115%
9 | I seek to buy accessories that go along with the product I pur- | 0.205%
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 0.1642
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 1332 .120%
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 0.110% 0.121%
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 0.180%
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for - 0.1142
me.
19 | I normally check for alternative (secure) payment methods like 0.226% 0.127% 0.157%
PayPal etc.
@ Significant relationship at the level 0.05

Table 3.2: Checking for significant correlations between 6 independent and 19 de-
pendent variables
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3.2 Applying of Machine Learning for Prediction
of User Behavior in Internet

The psychological concept of personality accounts for individual differences in the
people’s enduring emotional, experiential, attitudinal, and motivational styles, whereat
personality is supposed to be stable across longer periods of time. Therefore, per-
sonality traits are one of the main sources of our decisions [52]. At the same time,
the use of machine learning methods allows a reliable estimating of user preferences
according to their personality and perception of risk averseness.

In order to respond to the research aims and objectives in this dissertation resp.
to be able to make a forecast of user preferences regarding their personality, three
regression models are implemented - linear regression, decision tree, and random
forest. The equations take the personality traits and risk averseness as input and
yield a value showing how important functionality is to the user.

The implementation is done in Python, version 3.8 (64-bit), and all of the regres-
sion models are evaluated applying three of the most common metrics for evaluating
predictions on regression machine learning problems [43], [35]:

e the Mean Absolute Error (MAE), which is the average of the absolute differ-
ences between predictions and actual values; the lower the value, better is the
model’s performance;

e the Root Mean Squared Error (RMSE) where the errors are squared before
they are averaged; in this metric also the lower the value, better is the perfor-
mance of the model,

e the Mean Absolute Percentage Error (MAPE) can be considered as a loss
function to define the error termed by the model evaluation; MAPE estimates
the accuracy in terms of the differences in the actual v/s estimated values; the
lower the value, the better is the model’s performance.

3.2.1 Prediction with Linear Regression

The biggest advantage of linear regression models is the linearity; it makes the
estimation procedure simple and, most importantly, these linear equations have
an easy-to-understand interpretation on a modular level. This is one of the main
reasons why Linear Regression is so widespread in academic fields such as sociology,
psychology, medicine, and many other quantitative research fields. At the same
time, the linearity is its greatest limitation [36].

In this research, the implementation of Linear Regression starts with importing
the necessary libraries and after that randomly splitting the data into training and
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testing datasets using the train_test_split() function from scikit-learn library. In
total, 70% of the data is used as training and 30% as test set. The train set is used
for fitting the model and the test set for validation.

In this way, using Linear Regression, equations are developed based on the iden-
tified significant relationships. The significance of the equations lies in their ability
to approximate how the new users, whose personality is known, are likely to behave
in an online store. The personality traits and the perception of risk averseness are
considered as independent and the preferences of the users as dependent variables.

After the predictions are made, the estimated results are evaluated by applying
the metrics for evaluation mentioned above. The obtained results of MAE are pre-
sented in Table 3.3 of RMSE in Table[3.4] and of MAPE in Table[3.4] The averaged
value of MAE for all significant relationships is 0.77, of RMSE 0.96, and of MAPE
27.55, which means that the accuracy regarding MAPE is 72.45%.
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1 Product descriptions give me the necessary information to able 0.58
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.68
3 I read the expert reviews. They are essential in the decision 0.81
making process.
4 I read comments which other users have left for different pur- 0.62
chases.
5 | I check the product availability as well delivery time before I 0.84
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 0.93 0.90
process.
7 | I prefer to see real-time shipping quote estimates. 0.90
8 | I prefer to take a look at detailed product images. 0.44 0.43
9 | I seek to buy accessories that go along with the product I pur- | 0.76
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 0.76
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.74 0.73
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 0.92 0.91
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.05
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.01
me.
19 | I normally check for alternative (secure) payment methods like 0.72 0.73 0.72
PayPal etc.
Average Mean Absolute Error (MAE): 0.77

Table 3.3: Linear Regression - Mean Absolute Error (MAE)
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1 Product descriptions give me the necessary information to able 0.73
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.87
3 I read the expert reviews. They are essential in the decision 0.98
making process.
4 1 read comments which other users have left for different pur- 0.77
chases.
5 | I check the product availability as well delivery time before I 1.10
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 1.15 1.17
process.
7 | I prefer to see real-time shipping quote estimates. 1.17
8 | I prefer to take a look at detailed product images. 0.50 0.48
9 | I seek to buy accessories that go along with the product I pur- | 0.97
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 0.99
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.93 0.93
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 1.09 1.08
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.20
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.16
me.
19 | I normally check for alternative (secure) payment methods like 0.91 0.94 0.94
PayPal etc.
Average Root Mean Squared Error (RMSE): 0.96

Table 3.4: Linear Regression - Root Mean Squared Error (RMSE)
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1 Product descriptions give me the necessary information to able 15.61
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 20.29
3 I read the expert reviews. They are essential in the decision 26.34
making process.
4 I read comments which other users have left for different pur- 18.35
chases.
5 | I check the product availability as well delivery time before I 31.37
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 35.95 37.69
process.
7 | I prefer to see real-time shipping quote estimates. 37.69
8 | I prefer to take a look at detailed product images. 9.94 9.77
9 | I seek to buy accessories that go along with the product I pur- | 30.57
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 24.39
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 23.30 23.01
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 46.94 45.55
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 37.97
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 37.91
me.
19 | I normally check for alternative (secure) payment methods like 21.44 22.36 22.05
PayPal etc.
Average Mean Absolute Percentage Error (MAPE): 27.55

Table 3.5: Linear Regression - Mean Absolute Percentage Error (MAPE)
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3.2.2 Prediction with Decision Trees

Some of the advantages of the Decision Trees method is that it is able to handle
both, numerical and categorical, data; it requires little data preparation, it is able
to handle multi-output problems, and it is simple to understand and interpret (trees
can be visualized). Some of the disadvantages are that decision-tree learners can
create over-complex trees that do not generalize the data well (overfitting) or create
biased trees if some classes dominate; there are concepts that are hard to learn
because Decision Trees do not express them easily, such as XOR or multiplexer
problems [43].

The process of implementation of the Decision Trees is similar to the Linear Re-
gression. It starts with importing of necessary libraries and after that, the dataset
is randomly split into training (70%) and testing (30%) datasets. After the predic-
tions are made, the estimated results are evaluated using the applied metrics for
evaluation.

Table represents the values of MAE for all significant relationships between
independent and dependent variables, Table shows the values of RMSE, and
Table[3.§ these of MAPE. The averaged value of MAE for all significant relationships
is 0.80, of RMSE 0.98, and of MAPE 27.96.
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1 Product descriptions give me the necessary information to able 0.61
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.74
3 I read the expert reviews. They are essential in the decision 0.86
making process.
4 I read comments which other users have left for different pur- 0.69
chases.
5 | I check the product availability as well delivery time before I 0.81
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 0.93 0.95
process.
7 | I prefer to see real-time shipping quote estimates. 0.94
8 | I prefer to take a look at detailed product images. 0.44 0.43
9 | I seek to buy accessories that go along with the product I pur- | 0.76
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 0.84
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.74 0.69
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 0.94 0.95
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.08
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.01
me.
19 | I normally check for alternative (secure) payment methods like 0.74 0.83 0.75
PayPal etc.
Average Mean Absolute Error (MAE): 0.80

Table 3.6: Decision Trees - Average Mean Absolute Error (MAE)
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1 Product descriptions give me the necessary information to able 0.77
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.92
3 I read the expert reviews. They are essential in the decision 1.04
making process.
4 I read comments which other users have left for different pur- 0.84
chases.
5 | I check the product availability as well delivery time before I 1.07
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 1.16 1.16
process.
7 | I prefer to see real-time shipping quote estimates. 1.20
8 | I prefer to take a look at detailed product images. 0.53 0.48
9 | I seek to buy accessories that go along with the product I pur- | 0.94
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 1.09
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.92 0.87
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 1.14 1.11
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.24
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.19
me.
19 | I normally check for alternative (secure) payment methods like 0.92 1.05 0.95
PayPal etc.
Average Root Mean Squared Error (RMSE): 0.98

Table 3.7: Decision Trees - Root Mean Squared Error (RMSE)
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1 Product descriptions give me the necessary information to able 16.16
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 21.46
3 I read the expert reviews. They are essential in the decision 27.14
making process.
4 I read comments which other users have left for different pur- 19.69
chases.
5 | I check the product availability as well delivery time before I 29.29
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 35.79 36.34
process.
7 | I prefer to see real-time shipping quote estimates. 38.24
8 | I prefer to take a look at detailed product images 10.11 9.71
9 | I seek to buy accessories that go along with the product I pur- | 29.51
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 26.32
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 22.60 21.16
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 47.72 47.56
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 38.97
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 38.74
me.
19 | I normally check for alternative (secure) payment methods like 22.36 25.32 22.98
PayPal etc.
Average Mean Absolute Percentage Error (MAPE): 27.96

Table 3.8: Decision Trees - Mean Absolute Percentage Error (MAPE)
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3.2.3 Prediction with Random Forest

In Random Forests, each tree in the ensemble is built from a sample drawn with
replacement (bootstrap sample) from the training set.

The Random Forest algorithm builds multiple decision trees and merges them
together to get a more accurate and stable prediction. The forest it builds is an
ensemble of decision trees, usually trained with the “bagging” method. Random
Forest adds additional randomness to the model while developing the trees. Instead
of searching for the most important feature while splitting a node, it searches for the
best feature among a random subset of features, which leads to a wide diversity that
generally results in a better model. Random Forest reduces overfitting in decision
trees and helps to improve the accuracy, it works well with both categorical and
continuous values, and it automates missing values present in the data; normalizing
of data is not required as it uses a rule-based approach. Some of the disadvantages
are that the model requires much computational power as well as resources as it
builds numerous trees to combine their outputs and that it requires much time for
training as it combines a lot of decision trees to determine the class [42], [43], [35].

Using the library scikit-learn, the implementation is similar to the other two
ML methods. The dataset is randomly split into training (70%) and testing (30%)
datasets, and the number of the trees is set to 150 (n_estimators = 150) (default
value is 100). After the predictions are made for all significant relationships, the
estimated results are evaluated using the applied metrics for evaluation.

Table shows the values of MAE for all significant relationships between in-
dependent and dependent variables, Table [3.10] represents the values of RMSE and
Table these of MAPE. The averaged value of MAE for all significant relation-
ships is 0.79, of RMSE 0.98, and of MAPE 27.92.
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1 Product descriptions give me the necessary information to able 0.56
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.73
3 I read the expert reviews. They are essential in the decision 0.86
making process.
4 I read comments which other users have left for different pur- 0.70
chases.
5 | I check the product availability as well delivery time before I 0.81
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 0.93 0.95
process.
7 | I prefer to see real-time shipping quote estimates. 0.93
8 | I prefer to take a look at detailed product images. 0.42 0.43
9 | I seek to buy accessories that go along with the product I pur- | 0.76
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 0.84
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.73 0.69
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 0.94 0.95
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.08
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.00
me.
19 | I normally check for alternative (secure) payment methods like 0.74 0.84 0.74
PayPal etc.
Average Mean Absolute Error (MAE): 0.79

Table 3.9: Random Forest - Mean Absolute Error (MAE)
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1 Product descriptions give me the necessary information to able 0.76
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 0.91
3 I read the expert reviews. They are essential in the decision 1.04
making process.
4 I read comments which other users have left for different pur- 0.85
chases.
5 | I check the product availability as well delivery time before I 1.07
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 1.16 1.16
process.
7 | I prefer to see real-time shipping quote estimates. 1.19
8 | I prefer to take a look at detailed product images. 0.48 0.48
9 | I seek to buy accessories that go along with the product I pur- | 0.94
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 1.08
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 0.91 0.87
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 1.13 1.11
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 1.24
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 1.19
me.
19 | I normally check for alternative (secure) payment methods like 0.92 1.05 0.95
PayPal etc.
Average Root Mean Squared Error (RMSE): 0.98

Table 3.10: Random Forest - Average Root Mean Squared Error (RMSE)
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1 Product descriptions give me the necessary information to able 16.03
to make a decision.
2 Instead of single score, I prefer detailed product ratings. 21.28
3 I read the expert reviews. They are essential in the decision 27.34
making process.
4 I read comments which other users have left for different pur- 19.89
chases.
5 | I check the product availability as well delivery time before I 29.23
make a purchase.
6 | I prefer to be able to see where I am in the product purchasing 35.77 36.38
process.
7 | I prefer to see real-time shipping quote estimates. 38.14
8 | I prefer to take a look at detailed product images. 10.15 9.67
9 | I seek to buy accessories that go along with the product I pur- | 29.37
chase (accessories and complementary offers, which complement
the chosen product).
10 | I prefer to by complementary accessories (like insurance and
extended warranty) as a bundle.
11 | In order to be able to choose the right product for me I use
product categorization resp. featured product filter.
12 | In order to choose among different products, I compare the 26.22
product details.
13 | I tend to use different features in the cart like one-click reorder,
calculate end price etc.
14 | I normally prefer to check different delivery options. 22.54 21.20
15 | I tend to use different contact/ support possibilities, in order to
ensure myself about certain product features resp. to continue
the buying process.
16 | I tend to write and comment product reviews. They help to | 47.70 47.41
clarify uncertainties about desired products.
17 | I avoid saving my personal data in web stores, so I usually prefer 38.94
to buy as a guest.
18 | I prefer to check the free return possibility; it is essential for 38.71
me.
19 | I normally check for alternative (secure) payment methods like 22.21 25.35 22.80
PayPal etc.
Average Mean Absolute Percentage Error (MAPE): 27.92

Table 3.11: Random Forest - Average Mean Absolute Percentage Error (MAPE)
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3.2.4 Results Comparison

Based on the presented results about the user preferences depending on their per-
sonality, it could be summarized that all three ML methods have achieved quite
similar average values of the evaluation metrics (Table , although there are
many techniques that allow optimization of the results. Some of these techniques
are for example learning with more data, cross-validation, genetic algorithm, and
others [4].

‘ Evaluation metric ‘ ML model ‘ Average value ‘

Linear Regression | 0.77
MAE Decision Trees 0.80
Random Forest 0.79

Linear Regression | 0.96

RMSE Decision Trees 0.98
Random Forest 0.98
Accuracy Linear Regression | 72.45 %
reg. Decision Trees 72.04 %
MAPE Random Forest 72.08 %

Table 3.12: Average values of the evaluation metrics

Before making a choice which ML model is the most appropriate for the purpose
it is essential to evaluate all candidates with applicable evaluation metrics but it is
also very important to visualize the distribution of the actual and predicted data
[53]. From this point of view, Figures 3.3} 3.4 and illustrate the distribution
and the density of the distribution of the prediction for the dependent variable
”19. I normally check for alternative (secure) payment methods like PayPal etc.”
depending on the risk averseness for all three ML models.

Another example of the significant relationships where the algorithms have
achieved higher values regarding the evaluation metrics resp. where they don’t
make a good prediction is between the extroversion and ”16. I tend to write and
comment on product reviews. They help to clarify uncertainties about desired prod-
ucts.” Regarding MAPE, the Linear Regression reaches an accuracy of the forecast
of 54.50%), the Decision Trees and the Random Forest of 52.30%. But according to
Lewis [37] these values could still be interpreted as an appropriate prediction.

Figures 3.7, and [3.§ represent the distribution of the data of all three ML
models. Of course, the distribution of the actual data is similar, but the prediction
of Linear Regression is more symmetrically distributed around the median.

As a brief conclusion, it could be summarized that all of the three ML models
have achieved quite a similar prediction according to the applied evaluation metrics.
And although the results aren’t very accurate, they could be categorized as quite
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Figure 3.3: Linear Regression - prediction of checking for alternative (secure) pay-
ment methods and risk averseness, data distribution
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Figure 3.4: Decision Trees - prediction of checking for alternative (secure) payment
methods and risk averseness, data distribution

appropriate for the aim [37]. Actually, they aren’t very accurate only by a few
significant relationships.

In spite of the fact that regarding the literature review and according to the ob-
tained results all three ML models would be appropriate for the aim of this work, in
the next step, an optimization of the Random Forest is proposed and implemented.
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Figure 3.5: Random Forest - prediction of checking for alternative (secure) payment
methods and risk averseness, data distribution
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Figure 3.6: Linear Regression - extroversion and comment on product reviews, data
distribution

Although the customer decision-making process is often viewed as a linear pro-
ceeding, actual researches have shown that decision-making has a non-linear nature
resp. it is a dynamic process containing loops [27]. The relationship between human
personality and user preferences is very complex, therefore flexible ML algorithms,
capable of modeling non-linear effects and interactions, might even allow researchers
to use the peculiarities of psychological measurements to increase predictive perfor-
mance. Random Forest uses an ensemble of decision trees as a basis and therefore
has all advantages of decision trees, such as high accuracy and no necessity of scaling
data. Moreover, it also has a very important additional benefit, namely perseverance
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Figure 3.7: Decision Trees - extroversion and comment on product reviews, data
distribution
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Figure 3.8: Random Forest - extroversion and comment on product reviews, data
distribution

to overfitting, which occurs when a model incorporates random variation in a given
dataset, that is not caused by the underlying, true relationship between predictors
and criterion variables. Random Forest algorithm doesn’t require data scaling and
has higher prediction accuracy, and it is easier for hyperparameters tuning [34], [7],
which makes the algorithm very appropriate for research in the field of personality.

3.2.5 Optimization of Random Forest

The optimization of any ML model is a very important step in the process of solv-
ing the global problem, whereat the different models have various hyperparameters
which could be tuned in order to optimize the results.
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For the aim of this dissertation, it is proposed and implemented an optimization
with cross-validation, applying the class GridSearchCV of the library scikit —learn,
as well optimization with TPOT (Tree-based Pipeline Optimization Tool), which
uses genetic programming (GP) to explore different pipelines and recommend one
with an optimal cross-validated score after a specified number of generations.

In the proposed optimization, GridSearchCV goes through all the combinations
10 times because the value of the cross-validation generator is set to 10 (cv=10). In
this case, there is a total of 120 fits.

In this configuration, the method does not lead to an improvement of the results
according to MAPE in 5 of all 21 significant relationships between personality traits
and consumer preferences in online shopping. In the other 16 significant relation-
ships, the accuracy regarding MAPE has been improved differently. The highest
improvement is in the propensity to check for alternative (and safer) payment meth-
ods depending on the emotional stability of the user (2.58%). The improvement in
the average accuracy for all 21 significant relationships regarding MAPE is 0.53 %
or from 72.08 % to 72.46 %. According to the MAE and RMSE metrics, there is
also a slight improvement, which is varied in the different relationships.

TPOT is built on the scikit — learn library and follows the scikit — learn API
closely, it is open source, well documented, and under active development. It can
be used for regression and classification tasks and it has special implementations
for medical research. TPOT uses a genetic search algorithm to find the best pa-
rameters and model ensembles; it tries a pipeline, evaluates its performance, and
randomly changes parts of the pipeline in search of better-performing algorithms.
By default (100 generations and 100 populations), TPOT would have to evaluate
10 000 configurations before finishing [43].

In the proposed optimization, TPOT has to evaluate 1 100 configurations as the
population size is set to 100 and the number of iterations to the run pipeline opti-
mization process is set to 10 (population_size + (generations x offspring_size)). By
default, the number of offspring to produce in each genetic programming generation
is equal to the number of population size. In this configuration, the algorithm has
improved the results regarding MAPE in 19 of all 21 significant relationships. The
improvement of the average accuracy for all 21 significant relationships regarding
MAPE is 0.69% or from 72.08% to 72.58% accuracy. According to the MAE and
RMSE metrics, there is also a slight improvement, which is varied in the different
relationships.

As an example, Figure illustrates the actual and the predicted values of Ran-
dom Forest for the dependent variable ”17. I avoid saving my personal data in web
stores, so [ usually prefer to buy as a guest” depending on the risk averseness, as well
as the optimization with GridSearchCV. Figure represents the optimization
with TPOT. Regarding MAPE, Random Forest has achieved an accuracy of the
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prediction of 77.20%; after optimization with cross-validation using GridSearchCV,
the achieved accuracy is of 77.71%, and with TPOT of 78.23%.
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Figure 3.9: Saving personal data and risk averseness - actual and predicted data of
Random Forest and optimization with GridSearchCV
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Figure 3.10: Saving personal data and risk averseness - actual and predicted data
of Random Forest and optimization with TPOT

Based on the presented findings, it could be summarized that both of the meth-
ods lead to improvement of the results of Random Forest according to the achieved
values of the evaluation metrics, whereat TPOT has scored slightly better results.
At the same time, because of their nature, both algorithms are time-consuming pro-
cedures. But with a proper configuration respecting the aim of the research, both
of them could achieve satisfactory results within acceptable estimation time.
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3.3 Decision Making in E-Commerce Based on
User’s Personality

Considering that personality could be conceptualized as a set of stable individual
differences influencing our specific behavior, attitude, and reactions to environmen-
tal stimuli and based on the results of the conducted study, the author’s assumption
about the existence of empirical relationships between personality and human’s be-
havior is confirmed. It could be concluded that personality has a significant role in
the process of online purchasing because each consumer adds his unique character-
istics influencing his behavior on a subconscious level.

According to the study results, more extroverted individuals would react
positively if they have an opportunity to purchase additional articles and acces-
sories related to the already chosen product, whereby Random Forests optimization
achieves 71% accuracy of the mean absolute percentage error (MAPE). These indi-
viduals are also actively involved in both writing and reading comments, and they
believe this plays a significant role in making a purchase decision. More extroverted
personalities are more active, enthusiastic, talkative, energetic, and dominant. They
tend to have a higher frequency and intensity of social relationships and desire to
express their leadership [51], while introverts tend to be more reserved and often
require a period of solitude and silence.

More agreeable users prefer to read comments left by other customers be-
fore purchasing the item they want. According to the current study, applying the
Random Forest model could also predict their preferences with 81% MAPE forecast
accuracy. For them, this is essential because they are more resourceful, need more
information and shared experience with others not only on the internet [I5]. These
users also pay particular attention to the products’ description from the point of
view of its informativeness (84% MAPE forecast accuracy), as well as to the expert
evaluation of the considered articel (74% MAPE forecast accuracy).

More conscientious people pay special attention to details, prefer to be able
to choose between alternative products and to compare their parameters. This is
because conscientious people are well organized and purposeful [9]. The Random
Forests method here achieves a forecast accuracy of 76% according to MAPE. The
purchasing process could become a better experience for these customers if they
can see more detailed product photos (90% accuracy of the MAPE forecast), as
well as an item evaluation based on different sub-criteria (80% accuracy). These
people desire to complete the set tasks to the end [2] and this fact explains why it
is so important for them to be able to check the current availability and delivery
time of items (70% accuracy of the forecast), as well as the various options for this
(78 % accuracy) before they make an online purchase. They also desire to have
the opportunity to track their order status and to use alternative and more secure
payment methods. By this criteria, the Random Forest algorithm achieves 79%
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MAPE forecast accuracy.

The emotionally stable people tend to behave confidently and calmly, as well
as to use a rational approach by problem-solving [2]. It is clear that they also prefer
to have different delivery options and more secure payment methods, whereby the
Random Forest algorithm achieves over 75% accuracy of the MAPE forecast. The
opposite of emotional stability is neuroticism - neurotic people control difficulty their
emotions and their state of stress [49]. This also confirms the current study showing
that the neurotic consumers need to have the opportunity for a free return.

Openness to new experiences is defined as a tendency towards active imagi-
nation, intellectual curiosity, a willingness to consider new ideas and try new things
[9]. The more open online users are usually more creative, and the experience sharing
with others is especially important for them to clarify issues related to the selected
products and services before their purchase decision [10], [49]. According to the
results, people with high levels of openness prefer to comment and ask questions
about the considered products to ensure its quality. In this case, the Random For-
est method achieves one of the lowest prediction regarding MAPE (53%). Neverless,
according to Lewis [37], this can still be an acceptable forecast.

In accordance with the degree of digitalization in today’s life and the growing
risk of fraud on internet, the current study also confirms the existence of a significant
link between users’ risk perception and their willingness to share personal data and
to use more secure payment methods on the internet (62% and 78% accuracy of the
forecast with Random Forests according to MAPE). Moreover, the risk perception is
positively related to consumers’ preference to track the status of their order and to
see timely the delivery price. It is also particularly important for online customers
to see detailed product photos to reduce the likelihood of disappointment in the
items after the delivery, whereby the Random Forest algorithm achieves 90% MAPE
forecast accuracy.
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Conclusion

Knowledge of the user’s personality, as well as the techniques allowing prediction
of his or her needs and preferences, opens further new horizons. Considering that
the human factor plays a crucial role in social and economic processes, the topic of
personality is applicable in various fields of science and the contemporary world. For
example, Project Management, Strategic Management, Human Resource Manage-
ment, and Recruitment, Customer Relationship Management (CRM) and also CRM
in Social Media (CRM 2.0), Risk Management and Assessment, Marketing and Ad-
vertising, Knowledge Management, Expert Systems, Social Commerce, Improving
Customer Loyalty and E-commerce. Taking into account that today’s economic and
social processes are user-oriented, all listed here current scientific trends could find
application in the field of E-commerce, as it is a market segment with sustainable
development in recent years [50)].

The results of the study show that certain e-shops’ functionalities are more
preferred by certain groups of users. Thus, knowing the consumers’ personality
and applying the methods of Machine Learning to predict what users’ preferences
would be, makes it possible to create models of behavior and decision making in e-
commerce. For instance, this would make the personalization of the users’ interface
possible, and that could better meet their expectations and needs.

In conclusion, but not least, it should be emphasized as extremely important
that research in this not yet well-known field must respect all legal and ethical norms,
and the results have to be used solely for human benefits.

Limitations

As it is already mentioned above, each investigation has its limitations, especially
when it is human-centered. Although the survey sample has a multicultural back-
ground and consists of 226 respondents living in more than 10 countries over the
world, most of them are representatives of the European culture. In turn, this
limits the application of the achieved results to some extent within these cultural
sub-groups. Although according to the scholars, the Big Five concept is considered
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consistent and stable in different languages and cultures, Friedman [I7] states that
studies related to personality are applicable only to the relevant cultural environ-
ments with similar political, social, and ideological structure and norms, and they
would not be valid in other cultural societies. However, other authors claim that
these differences are mainly related to the translation of the measurement tool, as
well as to the genetic difference between the participants [18§].

Other limitations are related to the reliability of the participants’ answers ac-
cordingly to the assessment of their personality profile, as well as their preferences
for particular functionalities.

Guidelines for Future Research

The study of personality and its application in various fields of modern life, especially
in the field of modern technologies, arouse the interest of the business community
and researchers as well. But at the same time, it is extremely important to observe
ethical norms and not to abuse the achieved results, which should be used only for
the users’ benefit.

Regarding future research on the dissertation topic, it is recommended to analyze
to what extent the personalization of e-shops increases consumer satisfaction and
also if the users are enough supported in the decision making process, meaning
whether the e-shop usability is significantly improved.

As it is stated above, the TIPI test proves to be a useful tool in identifying
user’s personalities on the internet, because it is a measure of the Big Five dimen-
sions that is appropriate in cases when a very short instrument with optimized
validity is needed. Although most implicit personality assessment methods have the
potential for wide application, at the same time, more of them generally suffer from
insufficient measurement accuracy. In this aspect, in the future, it is recommend-
able such approaches to be additionally verified by direct inquiry, as the TIPI test
is appropriate for this aim.

Moreover, before widely applying the results in practice, it is recommendable to
lead studies like this again and, if possible, with a larger sample. Another way to
control the results could be a supplementary eye-tracking test with the participants.

The individual specifics can be used as predictors of consumer behavior and
decision-making on the internet, but the key to personalizing an interface is the
accurate prediction of user preferences, therefore such studies have to be carefully
conducted in accordance with the scientific guidelines and recommendations.
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Results

Base on the conducted secondary and primary research, as well as on the obtained
results, it may be concluded that the dissertation aims and objectives are achieved.
As a consequence, the following thesis contributions to the current state of knowl-
edge may be formulated:

1. Tt is chosen an appropriate psychometric model to measure the user’s per-

sonality based on the Big Five concept, which according to the scholars is
a state-of-the-art assessment tool today, and besides, it is stable in different
languages and cultures. But due to its length, another brief measure is ap-
proved which allows exploitation of the user’s profile based on the same five
determinants. Ten Item Personality Inventory (so-called TIPI test) by Gosling
[21] reaches adequate levels for validity and reliability, measuring personality
in just about a minute and this makes it perfectly suitable for cases when it
is required almost instantaneous personality identification.

. It is set a list of 19 main functionalities which are categorized into 3 subgroups

- content and appearance, user interface tools, and factors influencing risk
averseness. They are applicable for the most current e-shops and could be
used as a starting point in studies of the relationship between personality and
user preferences.

. An appropriate research strategy and design are created respecting basic stan-

dards of ethics and neutrality, whereat the aspect of risk avoidance is consid-
ered as a additional personality determinant. The questionnaire is translated
into three languages - Bulgarian, English, and German; after analysis of the
results of the empirical study, the existence of significant correlations between
basic personality determinants and user preferences in the process of online
shopping has been determined.

. Three Machine Learning models (linear regression, decsion trees, and ran-

dom forest) are proposed and implemented which experimentally forecast the
users’ preferences to some e-shop functionalities based on their personality;
the calculations include only the significant correlations found previously be-
tween personality determinants (independent variables) and observed e-shops
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functionalities (dependent variables); it is also proposed an optimization for
random forest.

5. Based on the obtained results, models of consumer behavior in the process
of decision making in the online purchasing sequence are summarized. It is
pointed out that based on users’ personality and through applying the Machine
Learning methods consumer preferences could be successfully predicted.

The achieved results at the end of the study could be used as a starting point
for further personalization in the field of e-commerce. So, knowing the user’s
personality, his or her preferences could be detailed predicted and so, the need
for an additional inquiry in this regard could be eliminated.
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YBox

Kakro xopata ca pa3jiidyHd, Taka pasHooOpasHu ca u Texuute crenuduru 9| u
3aTOBa BB3MOXKHOCTTA J1a ObJAT HANPABEHW 3aKJIIOUEHUs 10 OTHOIICHWE HA B3aH-
MOBP'B3KaTa MEZK/Iy JIMYHOCTTA W MOJIE/INTEe Ha YOBEIIKO MOBEJICHNE B MHTEPHET Ce
KpHe BbB (akTa, e Xopara ¢ IpPUOJIM3UTE/THO TOJ00HN OTHOCUTEIHU Y€PTH Ce JIbp-
JKaT 10 1moA00eH HadYuH KakTo odJiaiiH, Taka U B OHJIAHH cpepara. Te numar moao0Hu
HABUIU, TPEANOYATAHNUS U MOBEIeHNE HE3aBACUMO AN CTaBa BbIPOC 3a COMMATHHU-
Te MeJIWH, IO BpeMe Ha OHJIAiH maszapyBaHe WIH ITPOCTO MPU ThpCceHe Ha KOHKPETHA
undopmanus [50].

JIMIHOCTHYTE XapaKTepUCTHKHN pa3rpaHndaBaT XopaTa eIuH OT JIpYyT U OTpa-
39BAT TEXHUTE WHMBHIYAJHI Pa3imdns, Karo cropes Mopianosa [1] n KexaiioBa-
Croituesa [2| B imTeparypara JUNCBa eIMHHA KOHIEIIHSI OTHOCHO pa3bupaHeTo Ha
MOHATHETO ,,InIHOCT . ChIUIACHO ChBPEMEHHATA TCUXOJIOTHS JTUIHOCTTA HA, YOBEKA
ce ¢opMupa Bb3 OCHOBA HA HETOBOTO B3aUMOJIENCTBHE C'hC CBETa M 3aTOBA Xapak-
TepHHUTE JIMIHOCTHH YePTH YV BCEKHM OT HAC JAaBAT OCHOBHO OOsSICHEHWE 3a HAIeTO
HoBe/IeHUe 1 JefiCTBUS CBbP3aHU C'bC 3a00UKaIbIIaTa HU cpejia. To 3a110 n3yvyana-
HETO HA JIETEPMUHAHTHUTE HA XapaKTepa, U3BECTHO KATO ,[ICUXOJA0I NS HA JITIHOCTTA',
e Jia onwuiiie Habopa OT €eMOIMOHAJIHN U TOBEJIECHYECKN YePTH Ha JIaJeHATa JINY-
nocr [25], [41], [42).

Cropes npoyusane Ha Yuusepcurera Bbazen n Uucruryra Make [Tiaank (Universitét
Basel & Max-Planck-Institut), mposeaeno npes 2017 r., TOTOBHOCTTa 3a OEMaHa Ha
pPHUCK TPsiOBa Jj1a Objie pas3TyIek IaHa KaTo CTAaOUIHA BB BPEMETO JIOMbIHATETHA J1e-
TepMuHaHTa Ha JudHOCTTa [40]. Taka, chaeTaBaliku OIEHSIBAHETO HA JUIHOCTTA W
WHINBYIYAJTHATA CKJIOHHOCT K'bM PHUCKA UPe3 BAJUIHU B HAYKATa HHCTPYMEHTH, CE
JlaBa BB3MOZKHOCT HWHIUBUIYATHOCTTA HA YOBEKA J1a O'bJie TO-JIeTalIHO W3y IeHa.

C AUHAMHAYIHOTO Pa3BUTHE Ha TEXHOJIOTMHUTEC MHTEpHET CTaBa HEOTAC/IHA 4YacT
OT HAIIETO eXKeJ/IHeBUe, B Ta3! IjodaiHa Mpexka Hue ce uHgpopMHpaMe u JT00UBaMe
HOBW 3HAHHS, KOMYHUKHAPaMe, u3pa3sBaMe eMOIUN U BIeYaTIeHns, n3bupamMe u ma-
3apyBaMe. B oTToBOp Ha TOBa, H3yYaBaHETO HA B3AUMOBDPBIKHUTE MEZKJIY JUIHOCTTA
u npedepeHnunTe Ha OTAETHUS WHIWBH B MHTEPHET, B TOBA YUCJIO U B cepaTta Ha
eJISKTPOHHATA T'hbPIOBHUs, Oyl BCe NOBeYe MHTEPEeC B HAy4YHUTE U OU3HEC CpeJIu.
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Ilen u 3amaum Ha AucepTaUsITa

Ta3u aucepranus uMa 3a IeJ 13 aHAJU3UPA U YCTAHOBH AU U KaK Pa3/JTUYHUTE
JIeTeDMUHAHTH Ha JIHYHOCTTA HAa MOTPeOUTETNTe OKA3BAT BJIUAHHE BHPXY TAXHOTO
MOBe/IeHHe B OHJIAH ThProBUfATa. B ciydailt Ha ycTaHOBABaHe Ha ChINECTBYBAIU
3HAYUMHU BPB3KU MEXKIY JUIHOCTHUTE TeTePMUHAHTH HA MOTPEOUTENTNTE, BKIIOUHU-
TEJHO TAXHOTO WHAMBU/YAJHO OTHOIIEHHE KbM PHUCKA W TPEABAPUTETHO IOJIOT-
BeH HAOOp OT OCHOBHH (DYHKIIMOHAJTHOCTH HA €J€KTPOHHUTE Mara3uHu, aBTOPHLT CU
TTOCTaBA 3a TeJT Bb3 OCHOBA HA Te€3W BPH3KU Ja Ch3JaJe MOBEJeHIECKN MOJIETN 34
MPOTHO3MPAaHe Ha CKJIOHHOCTTA W MPeINOUNTaHNATa HA TTIOTPeOUTETUTe MIPU B3eMaHe
Ha pellleHre B IIpolleca Ha OHJIANH MTa3apyBaHe C'bIVIACHO TAXHATa WHIUBUALYAJTHOCT.

3a mocTurame Ha neJaTa, aBTOPDHT CH IIOCTaBA CJAEJHUTE 3aJavdn:

® Jla ce M3ydaT PasndHUTe TEOPWH W MOJEJW 3a aHaJIn3 W u3MepBaHe Ha JW9-
HOCTTa U Jia ObJie W30paH IOIXOMISIN ICUHXOMETPHIEH MOJIeN 3a IeJITa Ha U3-
CJIeIBAHETO;

e Jia Objie u3dpan HAOOP OT PYHKIIMOHAJHOCTH HA €JIEKTPOHHUTE Mara3uHu, KO-
HUTO Ca XapaKTE€PHHU W IIPUJIOZKUMHU 3a IIOBEYETO OT TAX]

® Ja ce C¢b3aJe CTpaTerus W MOATOTBU AW3aiiH Ha eMIHPUIHOTO MPOyUBaHE,
KaTo ObJaT CIa3eHH OCHOBHH CTaHIAPTH 33 €THIHOCT U HEYTPATHOCT; H3CJIe/I-
BaHETO Ja O'bJe MOJArOTBEHO Ha TPH €3HKa - ObJIrapCKy, AaHIJIHACKHA U HEMCKH, C
IeJI MO-IIMTUPOK 00XBAT M BAIUTHOCT Ha U3CIEABAHETO; 1a Obae 100aBeH acIeKT
Ha WHAMBUIyaJHATA CKJIOHHOCT Ha MOTPEOUTEJMTE KbM PHCKA; 13 Ce aHAJH-
3UpAT PE3YATATHTE OT W3CJIEIBAHETO M 13 Ce TMPOBEPH 33 KOPEJIAIMH MEZK Iy
HE3aBHCHMUTE U 3aBUCHMUTE IIPOMEHINBHL;

e Ja ce u3depar U peasH3upaT MOJEIU OT 001aCTTa Ha MAIIHMHHOTO OOYYEeHHE, ¢
eI IPOrHO3a HA, 3aBHCHMEUTE IPOMEHJINBU B YCTAHOBEHHTE 3HATMMU KOpesa-
IUU U J]a Ce HAIPABU aHAJIN3 HA PE3YITaTuTe; 13 ce m3bepe MOAXOIAII MOIET,
3a KONTO Jda Ce IIPpEeaJIozKN 1 UMIIJIEMEHTHU DA ONITUMUI AU

® Bb3 OCHOBA HA IOJYYEHUTE PE3YJTATU OT IAJIOCTHOTO U3CJEeJIBaHE JIa Ce CbC-
TaBAT MOJICJIM 3a IOBEJeHHE Ha MOTPEOUTE/HTEe IPU B3eMaHe Ha pelleHue B
OHJIAH TbPrOBUSTA.

CrpykTypa Ha CbIbPXKAHUETO

3a cnbupane Ha IgaaTa He0oOXomUMa HHMOPMAIS, CBbP3aHa ChC ChOMpPAHETO Ha
BTOPHUYHHN M IIbPBUYHY JAHHU 3a IIPOBEXKIaHe Ha HEOOXOIUMUTE aHAIM3N U TECTOBE,
33 PeAJM3UPAHETO HA M3CJICIOBATEJICKUTE TEJIH U 33/1a9i, KAKTO W 33 IIOCTHTAHETO
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Ha KaQUEeCTBEHW, BAJWJHU W ONTHMHU3UPAHN PE3YATATH, HACTOANINUAT JUCEPTAINOHEH
TPY/J pa3paboTeH U OPraHu3upaH B TPU JIOTUYECKU CTPYKTYPHUPAHU TJIABHU.

B II'bpPBa IVIaBa € HallpaBEH IIperJje] Ha I'oJidMa YaCT OT HaJIUWYHaTa Hay4YHa JIU-
TepaTypa OTHOCHO BJAHAHUETO Ha JIMYHOCTTA BHPXY HOBEACHUETO U PEIICHUATA Ha
moTpebuTesMTe B HHTEpHET. TyK ca n30poeHu ollne U HAKOW OT OCHOBHHUTE TEOPUHU B
JINYHOCTHATA, IICHXOJIOTH, KATO ce 00pbilla 0cOOeHO BHIMAHNE Ha Haii-ChbBpeMeHHATA,
oT 1Tax - Teopusita 3a JUIHOCTHUTE YePTH, KAKTO U Ha IlerdakTopHus Momen, Koi-
TO OlEHdBa JJUIHOCTHUTE ACTEPMHUHAHTH, JiC2Kalllld B OCHOBaTa Ha YOBEIIKOTO IIOBE-
nenue. B Tasyw riaaBa moapoOHO € M3YyYeHO W Bb3AEHCTBHETO Ha JUYHOCTTA BHPXY
MOTPeOUTEICKOTO IOBe/IeHNe B MHTEPHET U HAKOW OT OCHOBHHTE (bYHKIIMOHATHOCTH
Ha eJISKTPOHHUTe Mara3uHure. M3ydeHO e ¢bIo Taka W MHIXBHIYAIHOTO OTHOIIIE-
HHEe Ha TOTpeOUTeNnTe KbM PHCKA B IpOIeca Ha OHIAMH Ha3apyBaHe. B Kpas ce
U3BbpHICH 1LIperjie/ Ha Bb3MOzKHOCTUTE 3a IIPUJIO2KEHHE Ha MeTOAUTE 3a MAIIUHHO
oOydeHne C TeJl HaIEKIHOTO MPOTHO3UPAHE HA MOTPEOUTEICKOTO TOBEIEHNEe B OH-
JIaifiH cpeaTa, KAKTO W Ha TOJSMA 9acT OT MPOBEICHUTE TPe3 MOCAETHUTE TOINHA
H3CcJIeABaHUS B Ta3u cdepa.

BbB BrOpaTa 1i1aBa Ha AuCepTAIUSITA, Ca TPeJACTaBeHN OCHOBHUTE aCleKTH Ha Me-
TOJIOJIOTUSTA, U3II0JI3BAHA 33 OPTAHU3UPAHETO U OCHINECTBIBAHETO HA EMITUPUIHOTO
u3caeiBaHe, KOeTO e HeOOXOIUMO 3a ChOMPAHETO HA IMbPBUYHU JAHHU 33 IIPEICTOS-
HATE HA CJIEJIBAI eTall aHaJu3u. 1oBa IIPeocTaBs YCJOBHS Jla Ce HOCTUIHAT MaK-
CAMAJTHO Ka4eCTBEHH Pe3yJTaTH, KOUTO Jia MOCJYYKAT MPU PAa3BUTHETO Ha, MOJEJHN
Ha TTOBeJIeHNe IMPU B3eMaHe Ha, PereHnd B MHTEePHET Ha CJIeBalll eTarl.

Tperara gacT oT HACTOAIIMSA TPY/L € ChCPEIOTOUYCHA BbPXY MPUIOKHATA YaCT Ha
npoyusaneTo. TyK ca mpejcTaBeHd pe3yaTaTuTe OT eMIUPUIHOTO U3CJIEBAHE U €
IIPOBEJIeH OMBapUAHTEH aHAJIN3 32 YCTAHOBABAaHE HA C'HINECTBYBAIIU 3HAUYUMH BPb3-
KH MEKJIy IeTTe JUIHOCTHH JeTePMHUHAHTH M OTHOIIEHHETO Ha MOTPEOUTEINTE K'bM
pHUCKa, OT €JHa CTPAHA W pasriekaannTe (PYHKIMOHAJIHOCTH HA yed Marasmnure,
oT Jipyra. B mpojbizkenune ca UMILIEMEHTHPAHU TPU PEIPECUOHHU MO/JIE/a OT 00-
JIACTTA HA MAITUHHOTO OOYy4eHwue, ¢ Mes1 Ja Ob/ie OCHITEeCTBEHA HAJIEYK/IHA TTPOTHO3a
3a B3eMaHe Ha pellleHre Ha HOTPeOUTEeUTe B eJeKTPOHHATA ThbProBUA Bb3 OCHOBA
Ha TgXHaTa WHAWBHIAYAJTHOCT. [IpeyiokeHa n mMILIeMeHTHPaHa € C'bIO TaKa ONTH-
MH3aIMg 38 MOJeJa CIYIallHH TOpH, KONTO ce 0Ka3zBa 0COOEHO TMOIXOMISIIN 3a Ta3’
nes1. C ortes HA pe3ysiTaTuTe OT MsIIOCTHOTO U3C/Ie/IBaHe, B Kpas HA TPera I/1aBa, ca
pe3foMuUpaH MOJIESIN Ha MTOBeJieHNe PN B3eMaHe Ha PellleHne B OHJIailH ThPrOBUATA.

B nocnennara, dersbpra, 1jiaBa e HalpaBeHO 0000IIeHHe Ha pe3yJiTaTuTe OT
MPOBEJICEHNS HAYYeH TPV U Ca NPEIJIOKEHH Bb3MOKHOCTH 38 HaJTPakJaHe Ha W3-
cJIeIBAHeTO B O'bIEIN IJIaH.
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I'masa 1

NuaguBuayaaHocTTa KaTo (pakTop
1PN B3eMaHe Ha penieHne B MHTEPHET

1.1 Teopum m npoydyBaHuWd Ha JIMYHOCTHATA ICHUXO-
JIOTU A

Cuope/1 HayKaTa JIMIHOCTTA € YHUKAJIHA CUCTeMa, YMUTO Y€PTHU, HAIVIACH M CKJIOH-
HOCTH Ca OpraHU3UPpaHU I10 CHeHI/ICbI/ILIeH Ha9lMH 1 UMAT Pa3JIMdHa IIPOINOPIHUOHAJIHA
KOH(pUryparms 3a BCeKH WHIUBHUJ, BCJIEJICTBHE HA KOETO BCEKH €JMH NOTPEOUTET €
VHEKAJIEH 110 OTHOIIEHNE Ha CBOUTE MPEIIOINTAHNs, OYaKBaHus U Hyzxau [52], [12].

Cnopen maaudanata B JnTeparypata HHOODMAINNS, HIKOH ABTOPH IIPE/IIOJIA-
raT, e IMa JBe OCHOBHH Ipynu (aKTOPH, OKA3BAIIU CBHIIECTBEHO BIUAHNE BBHPXY
OTpeOHUTENTE TI0 BpeMe Ha IPOIeca Ha B3eMaHe Ha PelleHus - BbTPeItHn (KyiTy-
pa, COIHaIHa KIaca, CeMefiCTBO) U BLHIIHE (MOTHBAIS, OTHOIICHHE, HAMEPEHHE,
Bo3upusgrue) [32].

Ot apyra crpaHa, CIOpes APYTH aBTOPH, JUYHOCTTA € IIbLPBATA JeTePMUHAHTA,
KOATO TpaOBa J1a O'be B3eTa NpeaBu MPH aHAI3a Ha ITOTPEOUTEICKOTO MOBEICHHE,
Tbil KaTo TS ONpejesis Mpoleca Ha OleHKa W um300pa, KaKTO W HadYWHA, 10 KOWTO
qoBek 00paboTBa mHbOpPMAaIUaTa OT OKOJIHATA cpena [6], [24].

1.1.1 Teopwum m Mo/1eJI 3a AHAJIN3 U M3MEPBAHE HA JIMIHOCTTA

JIuanocTTa € 1M0JIeTo B IICUXOJIOTHATa, KOETO M3ydaBa MUCANUTE, IyBCTBaTA, MOBE-
JICHHETO, TeJIuTe U uHTepecuTe Ha uHauBHAuTe. CJieloBaTETHO TS 00XBAIa MHOIO
MMAPOK CIIEKTHP OT BayKHH MMCUXOJOTHIECKN XapaKTepUCTUKU. ETo 3a10 ¢hIecTBy-
BaT Pa3JINIHU TEOPETUIHU MOJETN 3a U3MepBaHe Ha Te3u jeTepMuHanTu. Hampumep
CIIOpE/T HIKOW XOpaTa uMar sicHU, jg00pe jebuHupanu 1mein U aKTUBHO Ce CTPEMST
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Ja ru nocturHat [45], mokaro Apyru mpejmoJarar, de HUe HsMaMe [pPejcTaBa 3a
CBOUTE YYBCTBa W MOTHUBU, TaKa Y€ HOBEACHUETO HU C€ BJIHMAE€ OT IPpOoIeCHu, KOUTO
paboTAT U3BBHH HAIETO Ch3HaHUE [44].

Haii-chbBpeMeHHEAT MOIXOM 3a ONEHKA HA HHIUBHIYATHOCTTA ¢ Teopusara 3a
YepTHTe HA JIMIHOCTTA, Upe3 KOATO ce H3MepBAT CIenubUIHI YHUBEPCATHE JeTep-
MHHAHTH, KOHTO (hOPMHUPAT HHAUBHIYATHOCTTA. VI3cIetoBaTenTe pasriexkaT Ha-
IIETO TOBEICHEE KATO KOHCTPYKIINS OT OTHOCHTETHO CTAOHIHA BbB BPEMETO XapakK-
TEPUCTHKH, KOUTO [PEAPA3IOIAraT Y0BEK Ja AeHCTBA [0 OUPEIe/ICH HAYHH, He3aBH-
CHMO OT cuTyanusara [24].

B nepcrnektuBara Ha IMIHOCTHATA TEOPUS MMA HIKOJKO OCHOBHHU (DUTYPH, KOUTO
s pa3BWBAT [0 HUBOTO, B KOETO HUE JHeC s paszbupame m upuiaarame. Cpea Tsax
ca Topaba Ommopr u Xenpu Oa6bpr - Gordon Allport & Henry Odbert (anri.),
B OCHOBaTa, HAa YHATO IOAXOJ CTOH JIEKCHKAJHA XHUIIOTE3a, CHOPEI KOSITO BCHUKI
BayKHU XapPaKTEPUCTHKH Ha JIMTHOCTTA Ca OTPAa3eHH B €3WKa, KOHTO M3IOJI3BAME 32
onmcBaHe Ha JIpyru xopa (3.

Teopusita 3a quanocTTa Ha Aiizenk — Eysenk (amr.) [20] ce cunra 3a uctuncka
IapaJUrMa B IICUXOJIOIUATA, TBbDJIEHKH, e BbB BCEKH OT HAC MMa TPU OCHOBHU
YepTH - [CUXOTH3bM, eKCTPOBEPTHOCT U HEBPOTH3bM, UUATO CHJIA BapUpa [PU OT-
neruanre nugusuan. Ho mo-kbero Peiimbin Karesr - Raymond Cattell (anror.) [46],
3asBsABA, Y€ CHIIECTBYBAT MHOIO MO-TOJIsIM Opoii crennduk, 3a a ce TOMYIH IbJ-
Ha [peJICTaBa 3a Heuns anaHoct. Taka Toit uaentudumupa 16 mnanoctan daxropa,
KOMTO ca 00IIY 38 BCHYKU XOPa U C'b3/aBa METOJ| 33 MHOIOU3MEPEH aHAJIM3 HA JINY-
noctHa (16PF), BrouBam 192 enementa.

[To-K'bCHO CUX0/I03U U3CJIEIBAT CIINCHKA Ha KaTes u ycTaHoBIBAT, Y€ TOW MOXKE
JIOIbJIHUTETHO Ja Objie HaMaJsieH. JIHec MHOTO n3cseoBaTesu, cpei kouto ['omabepr
- Goldberg (anrn.) [25], [24] m Makkpeii u Kocra - McCrae & Costa (anrm.) [41]
BSIPBAT, Y€ OCHOBHUTE JIMYHOCTHH XAPAKTEPUCTHKH Ce CBEXKJAT 10 met [48].

1.1.1.1 Tousemwure met - nmeTdakKTOPEH MOJEJ HA JUIHOCTTA

Mozke 61 Haif-IIPHIATAHAUAT CTAHJAAPT B CbBPEMEHHATA IICHXOJIOIHS € MoIeIbT ['oe-
mure ter (Big Five), u3mepsarn jimdanocrra, OCHOBABAKY Ce Ha €T OCHOBHU XapaK-
TEPHCTHKH - €KCTPOBEPTHOCT, CTOBOPYUBOCT, H0OPOCHBECTHOCT, OTBOPEHOCT H €MO-
nuonasna crabuanoct (48], [41], [12], [16].

[TbpBonavasno Makkpeit u Kocra — McCrae & Costa (anrt.) [42], [41], [16]
HPEJACTABAT TPUU3IMEPEH MOJEJ Ha JUIHOCTTA Ha OCHOBATA Ha XAPAKTEPUCTHKHUTE
HEBPOTHU3bM, EKCTPOBEPTHOCT U OTKpHUTOCT, T. Hap. NEO paMka u mo-K'bCHO HeifHaTa
npepaborena Bepcusi (NEO-PI-R), kosito uma 240 enementa. [To-kbeno, mpes 90-
Te ToAuHY, Te npeacTaBaT nerdakropen mozaen, NEO-Five-Factor-Inventory (NEO-
FFI), koiito ce cberon or 60 eremenTa, ONMCBAI METTe EHTPATHA CHeruduKn Ha
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JIMYHOCTTa, BCAKa OT KOUTO MABa CbC CIIUCBK OT AOI'bJHUTE/IHU aCIIEKTH, JaBallli
o0sIcHeHHe Ha TOBa KaK AaJeH NHANBU A MOZKe da Ce CIIpaBA B OlIpeae/ieHn CUTYalluu:

e Hesporuszbm, Excrposepcus, OTBOpeHOCT K'bM HOBH u3:kupsiBauus, CroBop-
qnBocT U JLoOpocbBeCTHOCT.

Bceku enun or nerre enemenTta obobmiaBa B cebe cu IMIHPOK HAOOP OT ACIEKTH,
HOCEIH HU HHMOPMAIIKs 33 MHOTO JOIMbIHATEHA H3MEPEHNUs], CBbP3aHu C JITTHOCT-
Ta W CHOPEeJ W3CAeI0BATE/UTE B Ta3u O0JACT BCIKA OT TOJEMHUTE HeT JIMIHOCTHU
qepTH MOXKe Ja ObJie ChbIIOCTaBeHa K'bM HAKON crierudutdeH MOBeJIeHIeCKH MOJIes Ha,
B3emame Ha perrenns [51].

1.1.1.2 Ipyrm Moje/jii 3a aHAJN3 HA JIMIYHOCTTA

CohimecTByBaT U APYry MOAOOHU IMOAXOAM 38 HACHTH(MUIEPAHE HA JHIHOCTHUTE 0CO-
OeHOCTH Ha MOTpeOUTEIsd, KOUTO OMXa MOIJIU JIOPU Ja YJIaBAT JIOPU U JIPYTH JOIM'bJI-
HUTEJIHU aCHEKTU Ha HallleTO IMOBEJACHHE, KaTO €IHU HaIU/I—HpI/LHO}KI/IMI/ITe B JIuTE€pa-
Typara ca u306poeHu I0-10.1y.

Mogeast HEXACQO - 3ama3zBa opurnHajHuTe 4epTu oT lojieMuTe Ier, HO Ch-
JIbPrKa €JTHA JIOMbJIHATEHA YePTa - YeCTHOCT,/ CMHUDEHHe, KOSITO ABTOPUTE OIMUCBAT
KaTO CTEIEHTa, JI0 KOATO YOBEK TTOCTABsS Yy KIUTE HHTEPecH Haj cBoute [4].

Mogeast RIASEC - cb3ganen e or amepukaHckus rncuxosor Jlxxou XoJransm
- John Holland (amri.), karo pamkaTa ce OCHOBaBa HA IIECT OCHOBHU JTUIHOCTHH
YepTU: peaINCTHYeH, Pa3CcjIeBall, apTUCTUYEH, COIHAJIEH, IPeJPHeMYlB U KOH-
BEHIIMOHAJIEH U 3 PA3JINKa OT OCTAHAJINTE, OIICBA CHJIHATA BPB3Ka MEXKy CpeaTa
u amaHocTTa [28).

Tecrbr TIPI (Ten-Item Personality Inventory) - mopaju HeoGXOIUMOCTTA
oT mo-kpatka Bepcust Ha Lomemute met, Locimur u apyru - Gosling et al. (anr.)
pazpaborsar Ten-Item Personality Inventory (TIPI Tect), cherosm ce camo or je-
CeT eJleMeHTa, KaTo JBa JeCKpUNTOpa naBar nHdOpMaIus 3a BCeKH egeMeHT [26].
Omenkata ce JaBat 10 7-0ajiHa cKaJsa, KOSITO Bapupa or 1 (HAI'bJIHO HECHIJIACeH) JI0
7 (HABJIHO C'bIIACeH). B TO3W cu BHI MOJETBT € Ch3JajieH, 3a Ja Obe 3aBbpIlieH
32 OKOJIO €IHa MHUHYTA.

Mogenst ESV

(Eigenschaften - Situationen - Verhaltensweisen) (mem.) - mogensbr "Hep-
TH Ha XapakTepa - Curyamnun - IloBemenns’ e MOAX0T 3a caMOOIIEHKA Ha WHIUBH-
JIyaJTHUTE 0COOEHOCTH, KOWTO C'BINO TaKa OTYHTA HMPEANOIATAHNSITA Ha JUIHOCTTA B
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ompesieIeHn cuTyanun u HeifHoro cneruduano nosegenue [13]. Upes to3u moaxon
B I[POIECa HA CAMOOIEHKA, B JION'bJHEHHE K'bM ONPEJIeJIeHH KadecTBa, Ce ThPCsT He
CaMo TPeJINOYUTAHUS K'bM OLpeJeJeHl CUTYAIIU, HO ChIO TAKA U K'bM KOHKDETHH
mogenn ua mopefenue [54]. Cnopen Illanra - Stangl (mem.) [55] masumanero wa or-
HOITIEHUEe MeXKJy MOBEJEHHeTO U JIMYHOCTTA JOKa3Ba, e JIUNIHUTE TIPEIIOUNTAHUST
KbM pecypcCure, He3aBUCUMO AaJId Ca NKOHOMUYECKH HJIN IICUXOJIOTUYICCKHU, 3aBUCAT
oT CHeHI/Iq)I/ILIHI/ITe XapPaKTePpUCTUKHN Ha Y0BEKa.

1.2 BiangHune Ha MHANBUAYAJHOCTTA ITPU B3eMaHETO
Ha pellleHne 33 OHJIAMH MOKYIIKA

BbaMoxkHOCTTA 12 ObIaT HApaBeHH HAYIHH 3aKJIIOYEHHS 110 OTHOIICHHE Ha BJIUsI-
HHETO Ha, JUIHOCTHUTE OCOOEHOCTH BbPXY IMOBEICHUETO Ha TOTPEOUTE IS B HHTEPHET,
ce Kpue BbB (pakTa, 4e Xopara ¢ UPUOJIU3UTESHO TOJOOHU OTHOCUTE/HH YE€PTH Ce
JUbPIKAT IO MO00€H HAYNH KAKTO B PEATHIS, TaKa U BbB BUPTYaJIHUS CBST. 1€ uMaT
110100HN HABUIIM, IIPEIIMOYNTAHNSA ¥ IOBEIeHNe He3aBUCHMO JIAIN B COIUATHITE Me-
JIMH WM B Mpolleca Ha oHyaild nasapysane [43], [31]. Bopaseiiku ¢ unTepdeiica Ha
n30paH OHJIAUH Mara3uH, HIOTPeOUTE ST BbBEXKIA CBOil COOCTBEH U YHHKAJIEH 34 Ce-
0e cu KyJITypeH, ICUXOJOTHIecKr u (hU3MOJIOTHIEH KOHTEKCT, KOeTO MOXKe j1a Ob/Ie
U3I0I3BAHO KATO MHCTPYMEHT 3a Mojo0psBaHe Ha ToJ3BaeMocTTa [33].

Eaun uHCTpyMEHT, KOMTO MO3BOJISIBA HAJAEKJHO J1a ObJIAT M3C/IEJIBAHU B3au-
MOBP'B3KHTE MEXKJIy JITYHOCTTA W ITOBEJACHUETO Ha MOTPeOUTEUTe B MHTEPHET Ca
MOJIEJIUTE 33 MAIUHHO o0y4enue. Te morat j1a 00paboTBaT MHOYKECTBO MPOMEH/INBU
eTHOBPEMEHHO, KATO BCEKH eJJeMeHT MOyKe Ja ObJle U3MOI3BAH KaTO OT/esIeH MpeTnK-
Top [29]. B mpakTukara ce HaGI0ABAT JBA OCHOBHH MOJIXO/IA, TP KOUTO METOJIUTE
3a MAIMHHO O0y4YeHue ce Hpujiaral B U3CJIe/IBAHETO U OlleHKaTa Ha JudHocTTa. [Ipn
eJINHUS, aHATU3UPANKN rojeMu HabopH OT JaHHU, IPUJIAraHeTO Ha METO/IUTE 3& Ma-
IMTTHHO O0OyYeHNe TToMara 3a aHaJIn3 Ha TOBe/IEHIeCKN NMOKa3aTe Il Ha MOTPeOnTeanTe
B HHTepHeT (HAIIPUMED B COIUATHATE MEJIUN), KOUTO ¢e U3MOJI3BAT 3a IpeICKa3BaHe
Ha JUIHOCTHUTE YePTH.

Ot apyra cTpana, UMailkKi IpeIBU/I, Y€ JIHIHOCTTA € IICUXOJOInIeCKa KOHCTPYK-
K4, MeJISIna 1 00SCHE T'OJIAMOTO pa3HooOpa3nue B YOBEIIKO IOBEJICHHE OT TJIeTHA
TOYKA HA HAKOJIKO CTaOUJIHK ¥ U3MEDUMHU WHIMBH/LYaHU XapakTepucTuku |59|, npu-
JIaraHeTO Ha MaITMHHO CAMOOOYyUYeHHe MOKe J1a O3B0/ MO0-HATATbIITHO TPOHUKBAaHE
B IIPO3PEHNATa Ha JUIHOCTHATA TICUXOJIOTH MO HajeKjeH mbT. Hanpumep wHan-
BHJyaJHUTE clenudUKA Ha OTJACTHUSA YOBEK U OICHKUTE HA XapaKTePUCTUKHTE OT
IICUXOMETPHYHUTE MOJIEJIH MOraT ja ObJaT U3MO0JM3BAHN KATO IIPEIUKTOPHA Ha ITOBe-
nennero [35], ¢ nen ga GbaaT reHepUpaHu MOJETH HA MOBEJICHUE TIPH B3eMAaHETO Ha
pellleHusi Ha MOTPeONTeINTe B UHTEDHET.
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O60011eHE

[naBa mbpBa pas3rjek/ja JUIHOCTTa KaTo JOMUHUPAIL (HaKTOp B MPOIECa HA B3e-
MaHe Ha pelieHue B MHTEPHET, KAKTO U II0-KOHKPETHO B €JIEKTPOHHATA TbhPrOBHU,
KaTO 3a Ta3u IEJ €& paslJieJaHd PAa3IudHU MPOYyUYBAHUS U TEOPUU HA JIMIHOCTHATA
ncuxoJsiorus. B Tasu Bpb3Ka ca U3yUeHH OTIAETHHTE (PAaKTOPH, KOUTO OKA3BAT BJIH-
sdHUEe B IPOIeca Ha B3€MaHe HA PellleHHre, KAKTO U Pa3/InYHu MOJIE/IH 33 U3MepBaHe
Ha JINYHOCTTA. CHGHI/IaJIHO BHUMaHUE € O6”praTO Ha Haﬁ—C”beeMeHHI/IH II0aX04 3a
OIleHKa Ha YOBeKa, a UMeHHO Ha TeopugaTa 3a 4epTUTE HA JUYHOCTTA, YPe3 KOSATO Ce
U3MepBaT cuenudUIHA YHUBEPCAJIHH JIeTePMUHAHTH, KOUTO (DOPMHUPAT JTUIHOCTTA.
OxasBa ce, 9e MozerbT LojleMuTe 1MEeT € eIuH OT Hali-4ecTo MpUIaraHuTe HHCTPY-
MEHTU 3a U3MEpBaHe Ha JIMYHOCTTa Ha 10BE€Ka, HO IIOpadu 06eMa CH, TON HEeBUHAI'U
e ya1obeH U IPUJIOKUM B KOHTEKCTa Ha M3CJIe/BaHe Ha IIEePCOHATHOCTTA B UHTEPHET
[10]. Tlopaau To3u dakT ca W3ydeHH W APYIH MOJAEIH OT Ta3u 00JACT, KOUTO OUXa
MOIVIH JIa, OTTOBOPAT Ha IeJITa Ha JUCepTAlMOHHAA TPYA. EauH moaxoadnn 3a meara
naCTpyMeHT € TIPI TecTsbT, KONTO ONeHsIBa N3MepeHnATa Ha JHIHOCTTa OT l'otemu-
Te TeT, HO ce ChCTOou camo oT 10 eeMeHTa, KOETO TO3BOJIsABA TOH Ja Obe 3aBbpIieH
3a OKOJIO €/IHA MUHYTA.

Pasrinenann ca KOHKpPETHM HAyYHH H3CJI€IBAHUS, KOUTO H3yYaBaT BPBH3KUTE
Me)KZLy I/IH,ZLI/IBI/I,ZLya.HHOCTTa Ha HOTpe6I/ITeﬂI/ITe U TEXHHUTE Hpe,ZLHOLH/ITaHI/IH KbM OT-
JeJTHI CbYHK]_[I/IOHaJ'IHOCTI/I Ha eﬂeKTpOHHI/ITe MaFaSI/IHI/I, KaKTO U BJIMAHUETO Ha JILNY-
HOCTHHUTE JeTepMHUHAHTH Ha YOBeKa IIPU B3eMaHe Ha pelneHne B uHTepHeT. Cien
aHaJIM3 HA JIKTEpaTypaTa B Ta3u 0OJIacT ca 0O0DIMIEeHN HIKOW OCHOBHU €JIEeMEHTH U
GYHKIMOHAIHOCTH, KOUTO €A XapPAKTEPHN M HEOOXOIMMA YacT OT ChIbP:KAHUETO Ha
BCEKH CbBPEMEHEH OHJIAfH Mara3uH M KOUTO Ha MO-K'bCEH e€Tall OT HAYyIHOTO H3CJIe/I-
BaHe Ie ObIAT U3MOA3BAHN 38 aHAIN3 HA B3aUMOBDBH3KATA UM C WHIWBUIYAJTHOCTTA
HA YYACTHUIUTE B eMIMPUIHOTO H3C/IEIBAHE.

NzcnenBano e ¢bImo Taka u MPUIOKEHUETO HA METOJUTE OT MAITUHHOTO 00yde-
HUEe 33 IPOTrHO3a HA JIMYHOCTTA, BCJIEJCTBHE HA IIOBEJICHHETO Ha IOTPEOUTE/HTE B
HHTEPHET, KAKTO U Ha IpedepeHIuuTe UM, IO30BABAMKU Ce Ha TAXHATA WHIUBHJLY-
aJHOCT.

Mzy4yaBaneTo Ha HaydHATa JIHTEPATYypa B Te3W OOJACTH IPABU BH3MOMKHO IIPO-
BeXKITaHETO Ha M3cJeIBaHeTO Ha CJIeABAIll eTall B pAMKHTE Ha Ta3H JNCEePTaIlus.
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I'1aBa 2

Metogosiorud Ha eMIUPUYHOTO
IIPOyYBaHeE

I1360pbT HA MOAXOASINA METOIOIONHST 32 IPOBEKIAHEe Ha NPOYUYBaHe, OCHOBAHA HA
CHCTEMATH3UPAHU U CTPYKTYDUPAHU [PABHUJIA, € KII0UOBA CThIKA HA BCEKH U3CJIe-
noBarecku mpoekT [53|. B tasu Bpb3ka Korapu - Kothari (anrr.) [34] tebpau, e
1I030BABAHETO HA PEryJIaTHBHUTE IPUHIMIN 32 DEIIaBaHe Ha Ja/IeH U3CJIe0BATeIIC
KH IPOGJIEM € OT OCHOBHA BAZKHOCT, TAKA 4€ JIa MOraT ja O'bJiaT HAIPABEHH BAJIMIHH
" HaJEKAHHN 3aKJ/JII0YeHUd B Kpasd Ha IIPOYYIBaHETO.

2.1 ®unaocodusd HA TPOYyIBAHETO

3a jga Obje MoCTHIHATA IeITa Ha HACTOAIIOTO IIPOyYBaHe, MO3UTHBU3MA OUBA Bb3-
npuer Karo Gpujaocodcka napajurma ¢ ,,00eKTUBHA™ 1ePCUeKTUBa, T'bil KaTo Td ce
OCHOBaBa Ha TBBPAEHHETO, Y€ Bh3NPUATUATA U HO3UIMATE HA XOPATa Ca BEPHU WK
HEBEPHU, TMPABUJIHN WJIM TPEINTHH U MOPaIr YOEXKIEHUETO, 4e 3HAHUETO € TPYIHO,
peaqHo u mocTH:KUMO [53]. [elicTBuTesIHO TO3H TOAXOM € u3bpaH, Thil KaTo Toii
IVIACH, Y€ PEAJHOCTTA € He3aBHCHMa U MOXKe JIa ce U3MepBa U IpeJcKa3Ba Oe3lpHc-
TPACTHO Ype3 HaydIHO H3CAeaBaHe Bb3 OCHOBA Ha J00pe JedUHUpPAHU U JOTHICCKU
CTPYKTYpPHUPAHU JAHHHU, KOUTO HE Ca 3aCerHaTd OT JIMIHUTE aBTOPCKH pa3OupaHms
u BB3npHATHS [27].

2.2 N3caenoBaTesJICKM MOOIXO]I

B macrogima mucepTaius ce H3MOJ3Ba CMeceH IMOAX0 33 MPoBexKIaHe Ha H3CJeIBa-
HeTO, KOeTO TO3BOJdBa M3MOJ3BaAHEeTO HA CUJIHUTE CTPAHN KAKTO Ha WHAYKTUBHOTO,
TaKa M Ha JIe[yKTUBHOTO PA3CHKJICHNE, 33 JIa Ce U3ydaT Pa3jgudaHuTe TJIeJITHU TOUYKU

Asmopegepamu na oucepmavuu 2021 (2) 54-108



P. Kerunos: UnguBuyasHoCcT u MO/e/iv IPY B3EMAHE HA PEIIEHUE B UHTEPHET 64

Ha €JIHO U CbIIO gdBjieHue. /IoKaTo KOTUIecTBeHUT MOIX0J TO3BOIBa HA U3CAEI0BaA-
TeJId Jla TeCTBA HOBW WJIEeW, KAYECTBEHUAT, OT CBOSI CTPaHa, MpeIocTaBd Bbh3MOXKHOCT
3a Cbh3JlaBaHe Ha HOBU MJIEH, KOETO Ha NMPAKTHKA OCUTYpsBa U HO-JI00pH Pe3y/aTaTu

[17].

Taka B Ha9a10TO HA M3CJIEIBAHETO € MPUIOKEeH KadeCcTBeH IMOIX0/, 38 HHTEPBIO-
HpaHe, KOeTO MMa 3a IeJl ChOMupaHeTo Ha MHMOPMAIUS OTHOCHO IIPEIIIOYHTAHUSATA
7 KeJJaHWATa Ha yJacTHHUIUTEe. Bb3 OCHOBa Ha TEeXHUTE OTTOBOPH B IMOCJIE/ICTBUE
ce U3BbPIIBA KOJUIECTBEH aHAJIN3 33 MPOCe/dBaHe Ha MOJYyYEeHUTE Pe3yJITaTUTE,
OCHOBaH Ha CHOpPAHUTE CTATUCTUIECKH JAHHM.

2.3 Crparerusg Ha NPOBEJEHOTO IIPOYYIBaHE

Bbupekn ye mpoBekIaHeTO HA €MIIMPUYHOTO M3CJIEABAHE € 9acT OT HU3C/Ie/I0BATEe -
CcKaTa CTpaTerusd B paMKHUTe HA Ta3W JHCepTaIusd, TO HAMA 3a Te J1a aHaJu3upa
IPE/IMTOYATAHUATA HA OTJIEJTHUS MOTPpeOUTES] OTHOCHO HAOOpa OT OCHOBHU (DYHKIIH-
OHAJTHOCTH Ha OHJIaMH MarasuauTe. [[poBerk1aHeTo Ha HACTOAIIETO MPOYyYBaHe UMa,
3a TIeJ1 Jia TOCTY2KHU KaTO CPeJICTBO 3a YCTAHOBJIBaHE HA 3aBUCUMOCTH MeYKIy THIIA
WHJMBUJIYAJTHOCT ¥ UPEIIOYUTAHUATa Ha 1MoTpeburesid B Iponeca Ha B3eMaHe Ha
peliteHEne B OHJIAIH Ma3apyBaHETO.

B npoyuBanero uMa BbIIPOCH C KOJIMYECTBEH, KAKTO M ¢ KAYECTBEH XapaKTep, Cb-
Oupaiu uagopMaIusd 3a OTHOIMIEHUETO HA YIACTHUITUTE K'bM OHJIANH Ma3apyBaHeTo,
KaKTO U K'bM Pa3/IMYHUTE XapaKTePUCTUKK Ha OHJIaiin marasuuure. [Ipeasujienn ca
OIlle BBIPOCH 3a OIEHKA HA TAXHATA JUIYHOCTHA XapaKTEPUCTHKA, KOUTO €A OCHOBA-
HU Ha BaJquaupana B Haykata pamka (TTPI Tect), a ¢blo u TaKuBa, KOUTO OIEHSBAT
CKJIOHHOCT Ha YYaCTHHUIHUTE K'bM IIO€MaHE€ Ha PUCK.

2.3.1 CwbbupaHe Ha CTATUCTUYECKU JTAHHU

Hacrostimusit npoekT e pa3paboTeH B ChOTBETCTBHE C HPOYUBAHUATA, U3MOI3BAIIN
JIAHHU, CHbOpaHK KAaKTO OT I'bPBUYHHU, TAKa M OT BTOPUYHU MU3TOYHUILM.

Bzemaiiku mpeiBu/L e TUTE HA MPOEKTA, aHKeTaTa € M30paHa KaTo MOXOISIII
HMHCTPYMEHT 3a II'bpDBUYHO C”b6I/IpaHe Ha AaHHH, TbIA KaTO T4 n3cJjsieiBa fABJICHUA 1
KOHTEKCT Ha pa3rjezkIanusg npobjieM U B pe3y/ITaT Ha TOBAa MOZKe j1a 0600111 HIKon
oTanunTeHN Bh3raean. OcBeH ToBa T4 e JecHO pasbupaeMa OT Xopara, MO3BOJISABA
cbOUpaHe Ha TOJISIMO KOJUUIECTBO JAHHU 110 U3KJIIOYUTESTHO UKOHOMHUYEH HAYUAH U
JlaBa BH3MOXKHOCT Ype3 chOupaHne Ha KOJUYECTBEHU JIAHHW A Ce TPABIT KadecTBe-
HU 3aKJTIOYEHNsI, KOETO s IPABU U3KIIOUATETHO TOIXOMAIIA B CIyYanTe Ha CMeCeH
M3CJIeI0BATEICKH TTOIXO/I.
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2.3.1.1 CwnbOupaHe Ha BTOPUYHU JTAaHHU

3a nma Obiue chOpaHa HEOOXOAMMATA CHPABOYHA WHMOPMAIUS MIPEAN TPOBEK TaHe-
TO HA WHPBUYIHOTO U3CJIEBAHE, € HAIPABeH Iperje]] Ha ChOTBETHATA JINTEPATYPA,
KOSATO Pa3ryiezk/ia MOJ00HN H3C/IeI0BATEICKI BhIPOCH, CBbP3aHH C IOBEICHUETO HA
HOTpeOUTe/Id B UHTEPHET U MO-KOHKPETHO B IIpoIieca Ha OHJIANH mazapyBane. Bro-
PUYHHUTE JaHHU, U3MOI3BAHA 34 MEATa HA MPOEKTa, ca OMUIMATHE U Ca HATUIHH B
pa3JIndHn Hy6JH/IKa]_[I/II/I Ha HAKOHN OpraHu3aluu U 6I/I3HeC aCOolMallu, KHUI'M U Hay41HU
CIUCAHUS, JOK/JIa U U MyOJUKAIMKA HA PA3JIUIHU OPraHu3aluu, NyOJnIH PEerucTpu
N CTaTUCTUKA.

2.3.1.2 Amnkera — cbOupaHe HA MBPBUYHU JAHHNI

V3mo3BaH € caMOyIpaB/IsIBalll e BBbIPOCHUK KATO OCHOBEH H3CJIEIOBATEJICKH HH-
CTPYMEHT, YUATO €JeKTPOHHA BEpCHS € Cb3JajieHa ¢ yed-6a3upaHo NpuiokeHue 3a
npoyuBate (Google Forms) n ce pasmpocrpansiBa 10 MOAXOASAININA YIACTHUAIM 4IP3
KOMYHHKAIAA 110 eJIEKTPOHHATA IIOIMA B KOMOMHAIUS ¢ JITIEH KOHTAKT B COIHAJI-
HATEe Mpexku. AHKeTaTa ce ChCTOHM OT 4 pasjena W e peaJusupaHa Ha 3 e3UKa —
ObJArapCcKu, aHIVINACKU U HEMCKH, 34 J1a MOKe 00XBaThbT Ha U3CJIeIBaHETO ja Oble
HO—O6HII/Ip€H 1 BaJIMJACH B UHTEpHaIUOHAJICH aCIIeKT.

e IIvpBu pazaes — GYHKIMOHATHOCTH Ha €JIEKTPDOHHUTE MAra3wHu,/ MpeinovnTa-
HUs Ha TMOTPEeOUTETUTE;

[IbpBuAT pasmea or nNpoydBaHeTo ce ¢bcTou oT 19 BbIpoca. Bbupocure mmar 3a
1eJsl Jia aHaJIM3UPAT OTHONIEHUETO M MHEHUETO HA PECIOHJIEHTUTE OTHOCHO TEeXHHU-
Te MPEeAIOYUTAHNS K'bM ChOTBETHHS OHJIAHH Mara3wH IPHU Ma3apyBaHe B UHTEPHET
(Tabsmma 2.1). Us6panusit HaGop OT DYHKIIHOHATHOCTH € XapaKTepeH W TPHIOKAM
3a [OBEYETO ChbBPEMEHHHU €JIeKTPOHHU Mara3uHu. Y YaCTHHIUTE UMAT BH3MOXKHOCT-
Ta JIa OTTOBAPAT Ha IIPEJICTABEHUTE UM BHIPOCH, OCHOBABAMKH ce Ha cKaJa oT 1 10
5 (HuKOTa, PSIJKO, HOHIKOIA, 9€CTO, BUHAIH).

e Bropu pazgen — jecer XapaKkTepUCTHKH, ONPEICJIANIH JUIHOCTTA HA OTACTHUS
AHIUBUA;

3a u3MepBaHe Ha JUIHOCTTA € MPUJIOKeH BajauaupanudaT B Haykara TIPI tect
(Ten Item Personality Inventory), paspaboren or Tocaunr u apyru - Gosling et al.
(aHr1.) [26], KOiiTO JOCTHTA aJeKBATHH HABA 33 KOHBEPIeHTHA BAJMTHOCT OTHOCHO
lonemure net. TIPI TectbT ce cheTon camo ot 10 eemenTa, KaTo J1Ba JIECKPUTITOPA
napar uHdopmanua 3a Bcekn egeMenT. OIeHKaTa ce 1aBa 10 7-CTeleHHa CKaJa,
KOSATO Bapupa or 1 (Hamrb/IHo Hechbryacen) 70 7 (HAIBIHO cbryacen). B To3u cu Buj
MOJENBT € Ch3IAleH, 33 1a ObIe 3aBbPIIeH 34 OKOJIO €IHA MUHYTa, KOCTO TO IIPABH
HAI'LJIHO IIOAXO/AI 32 HPHIAraHe B IIPOIECa Ha IePCOHAJN3ANNS B HHTEPHET.
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1 Onucannero Ha NPOAYKTA MU JIaBa HyKHaTa HHGMOPMAIIHI, 33 /14
MOTa J1a B3eMa, PerteHue.
9 Bwmecro kpaiina ornenka Ha HpojyKTa, MMpearnodnTaM moapobHa Ta-
KaBa 3a OTIEJTHUTE KPUTEPUH.
3 Yera ekcrepTHUTE OTEHKW, T€ MOMATAT B MPOIECa Ha B3eMaHe Ha
) pelenue.
4 Yera KOMeHTApUTE HA JAPYTH MNOTPEOUTENN 33 CHOTBETHUTE apTHU-
) KYJIH.
5 [TposepsiBam akTya/JHATa HAJTIHOCT HA MPOJYKTa, KAKTO U BpeMe-
) TO 3a JIOCTaBKa, IPEeJIU Jla HAlpaBd MOKYIIKA.
6 [IpeamounTam ga Mora ja MpOCse/is CTaTyCca HA MOPBIKATA B TPO-
) Ieca Ha 3aKyIlyBaHe W JJOCTaBKa.
- [IpoBepsiBaM KaKyInpaHaTa MeHa 3a J0CTaBKa CIPSIMO KOHKDPETHO
' n30paHuTe OT MEH APTUKYJIH.
g [peamoyntam Ja pasrienaM yrojeMeHu (geraiiinu) CHUMKH Ha
' IPOJIYKTHUTE.
9 [IpejnounTam jia KynmyBaM U JPYTU MOAXOJAIIN HPOJAYKTH U aKCe-
' COApHU 3a€/HO ¢ U30paHus IPOIYKT.

10 [IpejnmounTam j1a KyImyBaM JIONbIHATETHN HPOJLYKTH KATO 3acTpa-
' XOBKA W/ WIH yIbJIZKEHA TapAHIUs B MAKeT ¢ U3OPAHUS MPOLYKT.
1 3a ja uzbepa Hal-TOAXOJAIINA 38 MEH MPOJYKT, U3IOA3BaM I10/I-

' pobeH pUATHP 38 ThbPCEHE U KATETOPU3AIUs Ha MPOJLYKTUTE.
19 3a ja u3bepa MeK/1y pa3aIudHUATe HPOAYKTU, OOMKHOBEHO CpaBHS-
' BaM IeTaljiuTe M.
13 WznonzBaM pa3indnu (GYyHKIUHE B KOJIHYKATA KaTO Obp30 J100aBsIHe
’ Ha TPOJYKT (C eJlMH KJIWK) U U3YUC/IsIBAHE HA KpaliHaTa IeHa.
14. [IpoBepsBaM pa3IMYHUTE ONIHMHU 32 JOCTABKA.
I/I3HOJISBaM pPa3JuIHu Bb3MOXKHOCTHU 3a KOHTAKT M KOHCYJITAIlUA,
15. 3a JIa ce YBeps B OIpeJie/IeHH XapaKTePUCTUKN Ha IIPOYKTa U IIPO-
JIbJIZKA, IIPOIeca Ha 3aKYIyBaHe.
16 [Iumra 1 KOMeHTHpPaM OT3UBH 3a IpojaykTute. Te momarar 3a u3ssc-
' HSBAHETO HA BHIIPOCH OTHOCHO HMPOJAYKTHUTE.
17 36arsam j1a octaBsaM (3ama3BaM) JUIHA JAHHE B OHJIAH Marasu-
' HUATE M IIPEJIOYHTAM JIa KYIIyBaM KaTo T'ocT, 6e3 perucTpalus.
18 [IpegnmounTam u mpoBepsiBaM 3a HAJUYHO OE3ILIaTHO BpbIIaHe Ha
' CTOKaTa. 3a MEH TOBa € OT C'bIIECTBEHO 3HAYEHHE.
[IpeanounTam miamane ¢ aaTepHATUBHH W IIO-CUTYPHU METOJIU Ha
19. samnamane (Hamp. PayPal u ap.) u mpoBepsiBaM 3a HaJIMIUETO HA
TaKUBaA.

Tabmuna 2.1: PyHKIINOHAIHOCTH Ha €JIEKTPOHHUTE Mara3uHu
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e Tperu pazmen — usddrsane Ha pucka;

Hout u Tzxkummren - Donthu & Gilliland (anrt.) [19] paspaborsar T. Hap. cKa-
Jia 3a n30sarBaHe Ha pPHCKA, KOATO M3MEpBa KEeJAHHETO Ha YOBEK Ja U304rBa Wd
oeMa pPUCKa, KOSITO ¢e TIpujara U B HACTOSIIOTO MPOyUBaHe KaTo KPAThK M IIPaK-
TUYEH BapUaHT 3a OIEHKA Ha Haryiacute y norpeburesmre. Ts ce cbcTrowm camMo OT
3 esemMeHTa, KOUTO ce OneHstBaT OoT 1 70 5 (abCOMIOTHO HEChIJIACEH — HEeChIJIACeH
— He CbM CHUTYDeH, KoJjebasi ce — CbIyaceH — abcoMoTHO cbriaceH). Cropes Hest
XopaTa, KOUTO MMaT BHCOKA OIEHKA, TOECT He ca CKJIOHHHM K'bM IIPHEMaHe Ha U3-
BeCTeH PHUCK, HIPEANOYUTaT ja ObJaT MHOIO CUIYPHH B TOBA, KOETO ILIAHYBAT /4
kyisar. Jlokaro morpeduresnre ¢ 10-HUCKA OIEHKA MOTaT JIa TOJIepUpaT U3BECTEH
PHCK W HECUT'YPHOCT B CBOUTE JieiicTBUsi. IHCTpyMEHTbT € M3MOoJI3BaH 3a W3MepBa-
He Ha WHAMBU/IyaJIHATA CKJIOHHOCT K'bM PHUCK, KOSITO Ce CBbP3Ba C WHANBULYAJTHUTE
pasauyusg Ha CyOEeKTUTE 110 OTHOIIEHHe Ha PeakIMUuTe MM CIpPSMO pucka [1].

e YUerBbpTHu pazaesa — jgeMorpadcko mpoyduBaHe;

B mocsieiraTa cu cekius 3aUTBAHETO MPEIBUKIA JOMbIHATE/THO aHAIN3 HA D
JieMorpadCKu MTPOMEHTHBY U 1 BBIIPOC OTHOCHO YeCTOTATA HA OHJIANH 1Ma3apyBaHETO
(HEKOTA, PAJIKO, MIOHSIKOTa, 9ecTo, MHOro Yecto). Cormanno-aemorpadekure dhaxro-
PH, CBBP3aHU ¢ Bb3PacT, 0JI, 00pa3oBaHue, IPaKIaHCTBO H MsCTO Ha IpebuBaBaHe,
OKa3BaT CBINECTBEH e(heKT BbpXy HAMEPEHHEeTO U PEIleHHeTO 33 MOKYIKa, KAKTO 1
BBPXY TOBA KOJIKO Y€CTO MOTPEOUTESISAT MOPBUBA APTHKYIN M yCJIyrn ojaiin [15].
Ocobeno BanMaHme € 0OBPHATO HA MECTOKWBEEHETO MPEe3 MOC/IEIHUTE MUHUMYM 5
roJuHu, mopaau akra, de xopara, oOUTaBaIly OIIpejie/IeH PeIrnoH, OOUKHOBEHO 3a-
MOYBAT JIa CHOJAEIIT NOJO00HY TIEHHOCTH, HALJIACH H Mpeanodntanus [18].

2.3.1.3 TexHuka npu 1mogd0OP HA CTATHCTUYECKATA M3BAIKA

LlenTa HA M3CJIeIBAHETO U3UCKBA JIa Ce JOCTUTHE CPEIHOCTATUCTUYECKHAS WHTEPHET
HOTPEOUTET U Ja e HAPABAT HIKOU OOIIM U3BOAU [53| OTHOCHO HETOBOTO MpEINo-
quTaHue u nosejeHue. l3pajikara e cTpyKTypupaHa Ha CJIydaeH HPUHIUIL, TaKa de
BCUYKH €JIEMEHTH Ha OOIMHOCTTA WMAT PaBHH IMAHCOBE Ja MONAaAHAT B Hes. Bcuu-
KM YYaCTHHUIIM Ca IIOMOJIEHHU Jla TOJIKPelsT U3CJe/IBAHeTO KaTo IPeJia/iaT HATATbK
BBIPOCHUKA K'bM CBOM KOHTAKTH, ¢ KOUTO aBTOPBLT HAMA peajHa Bpb3Ka. [Io Takbe
Ha4uMH TOW He 0Ka3Ba BAWUAHUE, MPIKO UM KOCBEHO, BbPXY IMOJYIEeHUTE Pe3yaTaTH.

2.3.1.4 Pamka Ha CTaTHCTHYECKATA U3BaJIKAa

BbupocuuksT e nsnparer na 250 Iy, IpeCTABUTEIN HA AHKeTHPAHATA MOIYJIa-
nust. 226 or Bewuku (90.4%) ca DOIBJIHHIN TOYHO W H3MSIO BBIPOCHUKA OHJIANH.
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B3 ocHoBa Ha JinTeparypara, J0CTHIHATHAT 00eM Ha CTATHCTHYECKATa M3BaJIKa OT-
TOBapd Ha HY2KAUTE Ha IIPOYYBaHETO, 3a Jda IIPEeACTaBH TO B Kpad CHU 3HAYUTECITHU
PE3yJITaTH OTHOCHO H3CJeABaHus npobiem [53].

Bewuku jernTuMHN yaacTHUIMA B aHKeTaTa ca Ha/l 18 roaunan. M3Baakara obxpa-
12 IPeACTABUTEIN HA PA3INIHATE Bb3PACTOBU I'PYIIH, OT HAR-M/IAIUTE I'bJIHOJIETHH
HHTEPHET MOTPeOUTEIN 10 XOpaTa B aKTHBHA U 3Psijia Bb3pacT 10 75 rogunu. Bend-
KH YYaCTHHIMA Ca C Pa3JUYeH HOJI, CONHAJIeH CTATyC, 00pa3oBaHue, PasHOOOpPA3HO
I'PazKJaHCTBO W MECTOXKHBECHE B HOCJICeJHUTEC MHUHHUMYM 5 I'OAWHH. BCI/I"IKI/I T€ Cbh-
o0maBaT 3a pasjndHa HHTEH3WBHOCT W YE€CTOTa Ha PEAJH3UPAHUTE OT TSIX OHJIANH
IOKYIIKH, KOETO € YCJIOBHE 3a IOJydaBaHe Ha Oe3MpUCTPACTHH W BAJIHIHH De3yJi-
taru. V306poenuTe pakTu ca IpearocTaBKa 3a IOCTHIAaHE HA ODEKTHBEH IIOIJIE IO
TeMaTa Ha H3CJIeIBAHETO.

2.3.2 OrpaHndeHnsd NpU MPOBEKJTAHETO HA MPOYYIBAHETO

Besko npoyuBane uMa orpaHuYeHHsI, CBbp3aHu OOMKHOBEHO ¢ HErOBaTa eMIMPUYIHA,
cTpaHa, OCHOBAHU Ha M30paHaTa paMKa Ha IMOA00D HA YYACTHUIIM U MOIXOI.

Exano or orpanndenusita Ha HACTOSIIOTO NMPOYYBAHE € CBBP3aHO C HEIOCTATHY-
HUATE BTOPUYHH JAHHU U CTATHCTHKA OTHOCHO MOTPEOUTEJICKHTE OYaKBAHUS U U3KC-
KBaHHA KbM pa3/IndIHUTEe (byHKI_[I/IOHa.HHOCTI/I Ha OHJIAMH MarasvuHHUTE. B’preKI/I TOBa
€ HaltpaBeH ITUPOK HADOP OT (PYHKIMOHAIHOCTH, KOUTO Ca XapaKTePHH 3a MTOBEYETO
CBhbBPEMEHHHN €JIEKTPOHHU Malra3nHUN.

JIpyro orpanudenue e 3a/1aJeHaTa BpeMeBa paMKa 3a IPOBeK/IaHe HA IIbPBUYHE
U3CJIeJIBAHUS, Thil KATO TEMUTE, CBbP3aHU ¢ UWHAWBUIYAJTHOCTTA U TTOTPEOUTEICKOTO
TOBe/IeHre, U3NCKBAT JIa Ce W3CJIe/IBAT B TO-AbJIbI IEPHOJ, OT BpeMe W eBEeHTYaJJHO
MTPOBEPSAT YPe3 JIPYTYA METOIM U WHCTPYMeHTH.

Jpyru NoTeHIMAJIHE OTPAHUYCHHUS HA IPOEKTa ODMXa OMJIN CBbP3aHU C aHKeTaTa
- aKO PECIIOHJIEHTUTE He pas3bupar 3ajajeHuTe UM Bbipocu. Ho B ciaydas moxe 1a
ce cMdTa, Ye TO3M PUCK € IIPEeOJI0JIsH, Thil KaTO BCUYKU BbIPOCU ca (HPOpMYJIUpaHU
SICHO, KpPaTKO u pazbupaemo. OCBeH TOBa BBIPOCHUKBT € MPEBEIEH HA TPU e3WKa
7 TI0 TaK'bB HAUYWH BCHYKN aHKETHPAHU UMAT Bb3MOXKHOCT JIETAIHO Ja BHUKHAT B
CMHUCHJIA HA 33/1a/IEHATE BIPOCH U Bb3MOKHOCTUTE 33 OTTOBOD.

O600611eH1E

BbB BTOpa 11aBa OT HacTodmaTa JIMCEPTAINMsS € IpejcTaBeHa H30paHaTa MeTOI0-
JIOTHSI Ha eMIUPUIHOTO TTPOYYBaHE, KOETO € KJIIY0BA CT'hIIKA HA BCEKH U3CJIEI0BA-
TEJICKH MPOEKT, KbIeTO YOBEKbT € 00eKT Ha mpoyuBaHe. V310KeHN ca n30paHuTe
WU3CJe/I0BATEICKH TIOIX0/T U CTpaTerud Ha ITPOBEAEHOTO MPOyUBaHe, KAKTO U CTPYK-
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Typara Ha ankerara. TIPI TecTbT € KparbK U u300pbT MY 3a OIEHKA HA JIUIHOCTTA
ce OKa3Ba 0CODEHO TOJIXO/IAII 38 Ta3W e, KATO TOBA OTKPHUBA HOBH Bbh3MOYKHOCTHU
3a ObJieln uU3c/ie/iBanusd B Ta3u objact. M3rorBenusT nadbop or 19 dyHKIuonas-
HOCTH € JOCTAaT'bYHO T'OJISIM, 3a Ja MOXKe J1a U3cJieaBa 00CTOMHO mnpedepeHIInnTe Ha,
VIACTHUIMTE B U3CJAEIBAHETO U € XapaKTepeH 3a IMO-ToJIsAMaTa 4acT OT ChbBPEeMeHHH-
Te eJeKTPOHHHM Mara3unu. Bbiupocure B ankerara ca (pOPMyJIHPaHH KPATKO U SICHO,
Taka 4e ja ObJaT MaKCHMAJIHO pa3OupaeMu 3a BCHUIKH yIaCTHUILM.

O6”praTO € BHUMaHHE CbIIO TaKa Ha BaJUJIHOCTTa U HAJCZKIHOCTTa Ha JaHHUTE,
KaKTO U Ha €THYHaTa CTPpaHa Ha IIPOBEICHOTO M3CJeJBaHE.

Bbipekn cbiecTByBaHETO HA HIKOU OIPAHUYEHUS OTHOCHO U3OpaHus U3Cje10-
BaTeJICKH TOJX0JI, MOXKe Jia ce MpueMe, de IPOyIBaHETO € MOJXO/SIN0 3a 1e/ITa Ha
JUCEPTAMOHHAA TPY/I.
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I'1aBa 3

N3caensane. Ilporno3upane Ha
IIOTPEOUTEJICKOTO IIOBEJAEHUE B
NMHTEePHET

3.1 Anajm3 Ha pe3yJaTaTuTe OT eMOUPUIYHOTO MHPO-
y4dBaHe

EmMmupuanoTo mpoyuBaHe e TpoBeIeHO OHJIAiH, moa3Baiiku npuaoxkenneto Google
Forms, BbB Bpemesara pamka ot 30 aBryct gm0 15 cenremBpu 2020 roguna, KarTo
M3BaJIKaTa Cce ChCTOM OT 226 yJacTHHKA.

3.1.1 demorpadcku mperJyea Ha M3BaKATA

Ot 226 nymu, NDOI'bJIHAIM U3LAI0 BbIOpocHHKA, 43% ca mbxke, a 56% oT BeHuK:
ca xkenn (Tabuuna 3.1). Br3pacrra okaspa BIMsIHHE BbPXY OHJIARH MOTPEGICHUETO
|21], Ho B TOBA M3C/EBAHE BCHYKH yYaCTHUIM Ca B AKTHBHA Bb3pacrT Mexkiy 18 u
75 TOIUHMN.

Makap 10Bede 0T HOJOBUHATA YYACTHUIM B 1IPOYYBAHETO /A €A € ObJrapcku
IPOU3XOJ| U JIa KUBEAT KbM MOMEHTa Ha M3cJenBaHero B crpanara (65%), ocrana-
JaTa dact oT u3Bajgkara (35%) obxBalia Xopa, KOUTO Ca 9y KIeHIW WJIn Objiarapu,
KOUTO Bede MoBede OT b roJuHu KuBeaT B 1ykOuua (Purypa 3.1).

[IpomsganaTa Ha MECTOXKUBEEHETO BOJIM JIO TOJIsIMa CTEIEH W JIO IPOMEHU B MPE/i-
MOYUTAHUATA HA MOTPEOUTENNTE B 3aBUCUMOCT OT CIeNUDUIHATE XapaKTePUCTUKI
Ha MICTOTO Ha NpebuBaBaHe. PazimkuTe B HAUMHA HA KUBOT HA XOPATa BCJIEICTBUE
Ha PO BJIZKUTETHOTO TpebuBaBane B IpyTa JTbPKaBa U ChOTBETHO CPeJT IPYTHU KYJI-
TYPHH OCOOEHOCTHU W TIEHHOCTHU Ca IPUYMHEHUN Hali-Bede OT HOBATA 3a00MKAJAIIA I'H

Asmopegepamu na oucepmavuu 2021 (2) 54-108



m P. Kerunos: UanuBrAyatHOCT U MOJIE/IN IIPU B3eMaHe Ha PelleHne B WHTEPHET

MecToXuBeeHe npes nocnegHUTe MMHUMYM 5 roauHu:

8 5vnrapua

uTepmanna

5 Benukobputanna

1 CAL|

® Wcnanna

u [laHuA

= lgeiuapua
ApcTpiA

u AranuAa

B CnoeennA, Yewwka Penybnuka, Asctpanua,
Huaepnanauna, ®panyua, Pycua, Kanana,
HOxHa Adpuka, Benrva, Wpnanawa

@ur. 3.1: MecroxkuBeene npe3 MOCJACIHUTE MUHUMYM D TOJUHU

cpejia, KaKTO ¥ OT Pa3JUYHATA COINUATHA CTPYKTypa Ha obmectsoro [18].

Bobupekn de ydacTHHIMTE B IPOYYBAHETO €a MOAOpAHU HA CAydaeH MPUHITAIL,
OT TIOJIyYeHUTE JAaHHU CTaBa SICHO, Ye BCEKU €JIMH OT TSX ITPEJId TOBA € peau3npaJl
TTOHE HSKOJKO OHJIAMH TOKYIIKHU U € JIOCTATBHIHO 3all03HAT ¢ MPoTeca Ha Ta3apyBaHe
B unrepHer. Hukoil He e 3agBuj, 4e HIMa HUKAKbB OINHUT C OHJIAWH 11a3apyBaHeTO

(@urypa 3.2).

Masapysam OHNanH:

B MHoro yecto  ®Yecto  E[lonAkora  BPAgko

@ur. 3.2: Onur B OHJIANH Ma3apyBaHETO
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Kpurepuu | Bpoii A % ot u3ssBaakara

Hemorpadcka 226 100%
M3BagKa

Bo3pacrt or 18 10 30 61 27%
or 31 go 45 136 60%

ot 46 1o 60 24 11%

or 61 110 75 5 2%

ITon Mk 98 43%
Kena 127 56%

Jpyr 1 <1%

O6pazoBanue Cpenno 31 14%
Bucre 193 85%

He e nocoueno 2 1%

Taduma 3.1: Jlemorpadcku nanuu

3.1.2 IIpocnensBaHe Ha B3aMMOBPBH3KUTE MEXKJy WHINBUIY-
AJTHOCTTA U MPEANOYNTAHUATA HAa MOTpeduTeinTe

Cren ycTaHOBSIBAHETO Ha JIMYHOCTHUS THUII HA YYACTHUIUTE B 3aNUTBAHETO W TAX-
HOTO OTHOIIEHUE K'bM PHUCKA, KAKTO U CJjej chbOupanero Ha nHGOpMaInsg OTHOCHO
TeXHHUTE MMPEJIOYUTAHNSA, CBbP3aHU ¢ OCHOBHUTE (DYHKIIMOHAJTHOCTH HA OHJIANHH Ma-
Ta3uHUTE, € HANPABEeH OWBAPWAHTEH KOPEJAIMOHEH aHa 3. 3a Ja ¢ KOHCTPYUPAT
yPaBHEHHATA, TPOMEHJINBUTE, CBbP3aHU C JUIYHOCTHUTE YePTH U CKJIOHHOCTTA K'bM
moeMaHe Ha PHCK, ca BBL3MPUETU KATO HE3aBUCUMH MPOMEHJIUBH, JTOKATO Pa3TJIek-
JlaHuTe PYHKIIMOHAJHOCTA HA OHJIAHH MarasuHuTe ce cuuTar 3a 3aBucumu. [lesra
e fa Objle yCTAaHOBEHO CHINECTBYBAHETO HA 3HAYUMU BPB3KU MEXKJy Te3u 6 Heza-
BHCUMHU TTPOMEHJIUBU U BCSAKa ejiHa oT 19-Te 3aBucumu mpomensnsu. Hanmauero na
3HAYUMH KOpeJIAIlNy IpeJInosara, 1e MoraT jJa Obaar hopMUpaHn MaTeMaTHIeCKH
VPABHEHHUsI 32 OI€HKA U TPOrHO3a Ha MpeanovYnTanusTa Ha norpedburenure (Tabiu-
na 3.2). Bzemar ce upeasmj| caMo NPOMEHJIMBUTE ChC 3HAYUMH BPB3KH, KOUTO Ca
ujieHTuUIUPAHN CIOPe ] TeXHUTe KoedUuIueHT Ha Kopesamud Ha ausa p < 0.05,
n3noa3Baiiku nporpamara PSPP, kosto e ¢ Bceobur mybamyen naurens va ['HY.

Koeduruenture na xopenamusa B Tabmuna 3.2 nokassar, ye ca orkputu 21 3Ha-
YUMHU BPb3KU MEXKJIY aHAJIU3UPAHUTE 3aBUCHMU U HE3ABUCUMHU MPOMEH/IUBH.
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HezaBucumu npovensusn (BesKa eiHa OT 5-Te JIMYHOCTHH 4€pPTH, KAKTO M CKJIOH-

HOCTTa K'bM MOeMane na pH(‘K)
BaBucunrn NPOMEHJINBI (uc»ma eana or 19-re pasriexann ocnosnn QyHkiu-
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1 OmnncaHneTo Ha NPOAYKTAa MH JaBa Hy>KHaTa WHMOpManus, 3a 0.1222
Jla MOra Ja B3eMa penleHue.
2 BwsecTo kpaiiHa OIeHKa Ha MPOAYKTa, MPEAIIOYUTaM HNOAPobGHA 0.120%
TakKaBa 3a OTAE/IHUTE KpUTepuun.
3 Bwmecro kpaifHa OneHKA HA OPOAYKTA, NPEAIOYHTAM HOAPOGHA 0.162*
TakaBa 3a OTAEJHATE KPUTEPUH.
4 qua KOMEHTapuTe Ha Apyrmu noTpeﬁnTeJ‘[n 3a CbOTBETHUTE ap- 011721
THKYJIH.
5 | IIpoBepsBaM aKTyasHATa HAJTMYHOCT HA MPOIYKTA, KAKTO U Bpe- 0.194?
MeTO 3a JOCTaBKa, IPEeOH 1a HAUpPaBs MOKYIIKA.
6 | [IpegmounTam fga MOra Ja IpOCJeAs CTATyCa HA IOPBYKATA B 0.176* 0.125%
nponeca Ha 3aKyIyBaHe U JOCTaBKa.
7 | IlpoBepsiBaM KaJIKyJIMpaHATa [eHAa 3a JOCTABKA CIPSIMO KOHK- 0.110?
peTHO u3GpaHHUTE OT MEH APTHUKYJIH.
8 | IIpeano4uram ja pasriesam yrojemenu (feTailinu) CHUMKH Ha 0.154% 0.115%
TPOAYKTHTE.
9 | TMpeanmounTam aa Kymysam u Apyru noaxoasmm npoaykru u ak- | 0.205%
cecoapu 3aeJHO ¢ n36paHu#A MPOLYKT.
10 | ITpeanognram Aa KyIoyBaM JOI'bJIHATEHH IPOAYKTH KATO 3aCT-
PaxoBKa 1/ MJIM yAbJI2KEHA TapaHuus B NAKeT ¢ H30GpaHus mpo-
JYKT.
11 | Ba na n36epa HAN-IOAXOAAINUS 32 MEH IPOAYKT, H3M0JI3BAM IO/~
pobeH GuUIATHP 3a ThpCceHe U KATEropn3anus Ha MPOAYKTUTE.
12 | 3a na u3bepa MeXK/Jy Pa3JMYHATE NPOLYKTH, OGMKHOBEHO CpaB- 0.164*
HABaAM ﬂeTa]‘/’[ﬂﬂTe HM.
13 | 3nosa3BaM pa3in4eau (GyHKOUHN B KOJMYKATA KaTo 66p30 moba-
BHE HA NPOAYKT (C €JUH KJIMK) M H34YuCJABaHEe HA Kpaiinara
nena.
14 | IIposepsBAM PA3/IMYHATE ONLIUA 32 JOCTABKA. 0.1332 0.120?
15 | 3noa3BaM pa3/indHH Bb3MOXKHOCTH 32 KOHTAKT M KOHCYJITaIus,
3a Ja ce yBepsl B ONPEJEJIeHH XapAKTEPUCTUKHN HA MPOAYKTAa U
IPOJbJIXKA NPOLECA HA 3AKYILyBaHE.
16 | Iluma m KOMEeHTHpaM OT3MBH 3a mpoxykrture. Te momarar 3a | 0.110% 0.121%
N3ACHABAHETO HA BBbOPOCH OTHOCHO NPOAYKTHTE.
17 | M36arsam na ocrassaM (3anassaM) JIMYHH JAHHHU B OHJIAltH Mara- 0.180%
3MHATE U NPeANOYnTaM Ja KyIlyBaM KaTo rocT, 6e3 perucrpanus.
18 | IIpeanodnTaM ¥ IpOBepsSiBAM 33 HAJNYHO Ge3IIATHO BpbIaHE - 0.114%
Ha CTOKaTa. 3a MEH TOBA € OT CbIIECTBEHO 3HAYEeHHE.
19 | IlpeanmounTam MJamaHe ¢ AJITEPHATHBHU M MO-CUT'YPHH METOIM 0.226% 0.1272 0.157%
Ha 3amgamane (ganp. PayPal n ap.) n npoBepsiBaM 3a HaJIU9METO
Ha TaKkuBa.
@ Haauuue na snavuma epsska na wuco (.05

Tabsmma 3.2: IIpoBepka 3a 3HaunMa Kopesaius Mexk 1y 6 He3aBucuMu U 19 3aBucumu
TTPOMEHJTUBU
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3.2 IIpunoxkeHne Ha MeTOAW OT MAIMMHHOTO ODyd1e-
HUEe 3a IIPOrHO3a HaA IOTPEOMTEJICKOTO IIOBE/Ie-
HUEe B MHTEPHET

[IcrxomoruuecKaTa KOHIENIAS 3a JAYHOCTTA, OTYATA WHIMBULYATHATE PA3IHIUST B
TpaifHuTe eMOIMOHAIHHI, MEZK Iy IMYHOCTHY, IPEKUBABAIA U MOTUBAIIMOHHI CTUIO-
Be Ha XOpaTa, KaTo JUYHOCTTA Ha Y0BEeKa 0CTaBa CTabU/IHA U HAJUYHA 38 HO-Ib/Ibl
nepuoj, or speMe. Cie0BaTEIHO HAJIMYHETO Ha MHQMOPMAIMI 3a JUIHOCTHUS THUIL
Ha UHJIUBHJIA IPEJOCTaBs CBEeHNd 3a TOBa KaK TOil Bb3lpHeMa IIpecTaBeHaTa HH-
dopMalug, KaKBU ca HEroBHTe NpeIlOuYNTaHUusd U 33 TOBA KaK TOH OM pearupaJl B
pasauuHuTe curyanuu [59]. B ¢bIIoTo BpemMe MeTOAUTE HAa MAITHHHOTO O0ydYeHHe
LPEJOCTaBAT Bb3MOKHOCT TOBA LOBEJEHUe Ha 1oTpedure/uTe, BCICJACTBAE HA TaX-
HATa WHIMBUYATHOCT, 1a ObJe HAJeKIHO IPOrHO3upaHo [49].

C nen pa Obaar nporuHo3upanu npedepeHuuuTe Ha MoTpeduTe st KbM Pa3/ind-
HUTE beHKHI/IOHaJIHOCTI/I Ha €JIEKTPOHHHUTE Mal'a3WHHUTE B 3aBUCHUMOCT OT HeroBaTa
WHIWBHAIYAJTHOCT, B PAMKATE Ha Ta3W JUCEPTAINSA Ca PEAJTU3UPAHN TPH PETPECHOH-
HU MOJIeJIa - JIMHEeHA perpecus, IbPBO HA PEIIeHUsTa U CJIydaiiHuH ropu. AJropur-
MHTE B3eMaT 5-Te JUYHOCTHH JICTePMHHAHTH HA IMOTPEOHTEIs U CKJIOHHOCTTA MY
KbM IIOEMaHe Ha PHUCK KAaTO BXOJ M JAaBAT CTOMHOCT, IOKA3BAIMa KOJIKO BEPOSITHO
e choTBeTHATa (PDYHKIMOHAJTHOCT Ja ObJe MpeIrnoverenHa OT JAaIeHus MOTPpeOuTe.
SHaYeHNeTO Ha AJATOPUTMHTE C€ KpHe B CIOCOOHOCTTA MM Ja MPEIBUAKIAT KAK HO-
BH MOTPEOUTE N, YUATO JUIHOCT U WHIAMBHIYAIHA CKJIOHHOCT 33 MOEMaHe Ha PUCK
€ H3BECTHA, BEPOATHO IIe Ce TbpKAT W B3eMaT pellleHne B eIdH OHJIANH Mara3uH.
3a J1a ce MOCTPOIT AJITOPUTMHUTE, IUIHOCTHATE JeTEPMUHAHTH AeficTBAT KATO He3a-
BUCUMU IIPOMEHJIMBU, JOKATO INPEAIIOYUTaHUATa Ha HOTpe6I/ITeJH/ITe K'bM OTAC/JIHUTE
GYHKITHOHATHOCTH €€ CIYUTAT 33 3aBUCHMH.

[Tporpamupanero e uspbprreno Ha Python, Bepcust 3.8 (64-bit), a Tounocrra
Ha BCEKM DErPeCHOHEH MOJIEJ € MPOBEPEHA YPEe3 MPUIOKAME METPHKH 33 IPOBEPKa
Ha TOYHOCTTA [37], & UMEHHO MOCPECTBOM CpenHaTa abCOMIOTHA MPOIEHTHA TPEl-
ka (Mean Absolute Percentage Error (MAPE), obuiara abcosoraa rpermka (Mean

Absolute Error (MAE) u cpennara kBajgparuusa rpemka (Root Mean Squared Error
(RMSE).

3.2.1 IIpornosa c juHeiiHa perpecus

B pamkwnTe Ha amcepranmgTa peaan3wpaHeTo Ha JIMHEHHATa Perpecust CTapTupa C
UMIIOpTUpaHe Ha HYKHUTE OMOJHMOTEKH, BU3YAJIM3UPAHe Ha 3apeJieHUTe JIAHHHA OT
[siiaTa M3BaJIKa C eI IPOBepKa, CJIe KOeTO MHOXKECTBOTO Ce pa3e/id Ha JIBe YacTu
- 70% Tpenupopbuno u 30% TecTOBO MOAMHOXKeCTBO. Pasnendnero Ha HaOIIOICHA-
ATa OT JaJeHOTO MHO2KECTBO B JABeTE€ IIOAMHO2KECTBaA € Ha CJIYYa€H IPUHITUIL, KaTO
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TPEHUPOBBLIYHOTO MTOJAMHOYKECTBO CJYXKH, 34 JIa Ce MOCTPOU MPOTHO3HUA MOJEN, T.€.
Jla ce HaMepsaT KOeUITUEHTUTE Ha PErPeCcHATa, a TeCTOBOTO MTOJIMHOZKECTBO, 32 J1a Ce
TecTBa MOCTpOeHaTa Bede JinHelHa perpecust [38]. Cies Karo e HampaBeHA IPOTHO-
3aTa cJieJBaT BU3yaJU3allusd Ha Pe3yJITaTUuTe, KAKTO W IpecMdaTaHe Ha CTOWHOCTUTE
Ha METPHUKU 3a OIeHKA Ha aJropUTbhMA.

[To TO3M HAYMH MOCPEACTBOM JHHEHHATA perpecus ¢a HAIIPABEHH IPOIHO3HU 13-
YUCICHEA 38 BCHYKH OTKPUTH 3HAYAMEA BPL3KH MKy JTHIHOCTHUTE JeTepMUHAHTH
Ha noTpedburesnte u npedepeHnuuTe UM OTHOCHO OT/IeJTHUTe (DYHKITMOHAJHOCTH Ha,
eJIEKTPOHHUTE Marasuuu. Kakro Gerre cnoMeHaTo, TOTYHOCTTa Ha IPOTHO3UTE € TIPO-
BepeHa upe3 MerpukuTe obima abcosmorHa rpemika (MAE) (Tabauna 3.3), KopeH ot
cpenHaTa kBajparnuna rpemka (RMSE) (Tabuuna 3.4) u cpeaaara abcoJ0THA TTPO-
nentHa rpemnka (MAPE) (Tabimmna 3.4). Benuku e ca OTpHIIATETHO OPHEHTHPAHH
pe3yJTarH, T.e. MO-HUCKUTe cToiHOCTH ca mo-ao0pu. Cpegnara croitHoct Ha MAE
npu Jmaeiinata perpecus e 0.77, ua RMSE 0.96, a croiinoctra mza MAPE e 27.55,
T.e. CPeJIHATA CTOIHOCT 3a TOYHOCTTA (accuracy) 1mo Ta3u Merpuka e 72.45%.
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1 Omnuncanmero HA MPOAYKTAa MU JaBa HyxkHaTa macdopManusd, 3a 0.58
Ja Mora Aa B3eMa pelleHue.
2 Bwmecro kpaiiHa OIEHKa Ha HPOAYKTa, NPEANOYHTAM NOAPOGHA 0.68
TakaBa 3a OTAEJHATE KPUTEPUH.
3 Bwmecro kpaiiHa OIEHKa Ha HPOAYKTa, NPEANOIHTAM NOAPOGHA 0.81
TakaBa 3a OTAEJHATE KPUTEPUH.
4 Yera xOMeHTapuTe HA APYTH TOTPEGUTENN 3a CHOTBETHUTE ap- 0.62
THKYJIH.
5 | IlpoBepsBaM aKTyaaHATA HATHYHOCT HA MPOYKTA, KAKTO M Bpe- 0.84
MeTOo 3a JOCTaBKa, IpeJy Aa HanpaBd MOKyIKa.
6 | IlpeamounTam ma MOra Ja WpPOCJeAs CTATyCca HA MOPbHYKATA B 0.93 0.90
mporneca Ha 3aKyIlyBaHe U JOCTaBKa.
7 | IlpoBepsBaM KaJKyJTMPaHATA IE€HA 3a JOCTABKA COPAMO KOHK- 0.90
peTHO u3bpaHHuTE OT MEH apTHKYJIH.
8 | Ilpeanovuram Ja pasriesaM yroiemenu (feTaitiHu) CHUMKH Ha 0.44 0.43
IPOLyKTHTE.
9 | Ilpeamounram Aa KymyBaMm u ApyTH moaxofsmum npoaykta u ak- | (.76
cecoap 3aeJHO ¢ N36paHus MPOLYKT.
10 | IIpegmouynTaM fa KyImyBaM AOMbJIHATEIHH MPOAYKTH KATO 3aCT-
paxoBKa U,/ WJIN yAbJKeHa rapaHius B IakeT ¢ u36paHus Ipo-
JYKT.
11 | 3a na uzbepa Haii-MOAXOAAIIUS 32 MEH IPOAYKT, N3NOI3BaM MO/~
pobGeH GuaATHP 3a ThPCEHE W KATErOpu3anus Ha OIPOLYKTUTE.
12 | Ba ga n3bepa MexXK/Iy pa3JHYHHUTE NPOAYKTH, OGMKHOBEHO CPaB- 0.76
HABAM ]:[eTaﬁﬂﬂTe HM.
13 | I3nmos3BaM pa3nu4Hu (hbyHKOUH B KOJIMYKaTa Karo 6bp3o moba-
BAHE HA NPOAYKT (C eauH KJ'II/IK) " U3YuUCJIdABaHE Ha KpaI"’]HaTa
nena.
14 | IIpoBepsBaM pa3IMIHNTE ONIHUH 3a JOCTABKA. 0.74 0.73
15 | 3noa3BaM pa3/indHH Bb3MOXKHOCTH 32 KOHTAKT M KOHCYJITaIus,
3a Ja ce yBepsl B ONpeJeJIeHN XapaKTePUCTHKN Ha MPOAYKTa U
IPOAbJIXKA NPOIECA HA 3aKYyILyBaHE.
16 | IImma m KoMeHTHpaM OT3WBH 3a mpoayKrute. Te momarat 3a | (.92 0.91
HN3dACHABAHETO HA BbIPOCH OTHOCHO NPOAYKTHUTE.
17 | M36srBam Ja ocraBsiM (3amasBaM) JWYHE JaHHY B OHJIAliH Mara- 1.05
3MHATE U OIPEANIOYUTAM Aa KyILyBaM KaTo roct, 6e3 permcrpamus.
18 | IIpeamouynTaM W DpPOBEPABAM 3a HAJMYHO OE3MJIATHO BPBIIAHE 1.01
Ha CTOKaTa. 3a MEH TOBA € OT CbIIECTBEHO 3HAYEHHE.
19 | IIpeamounTaM mamiaHe ¢ AJITEPHATHBHU UM IO-CUTYPHI METOAN 0.72 0.73 0.72
Ha 3amnamasne (ganp. PayPal n np.) n nposepsBam 3a HaaM4nETO
Ha TaK@Ba.
Cpeana croiinocT Ha obmara a6comorna rpemka (MAE): 0.77

Tabmuna 3.3: Jluneiina perpecus - o6ma abcomorna rpemka (MAE)
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7a Mora Ja B3eMa peleHHe.
2 Bwmecro kpaiiHa omeHka HA NPOAYKTA, MPEAIOYNTAM HOAPOGHA 0.87
TakaBa 3a OTAEJTHATE KPUTEPUH.
3 BwMecro KpaiiHa ONEHKAa HAa HPOAYKTa, HPeIIOYHTAM IIOAPOGHA 0.98
TakaBa 3a OT/EJHATe KPUTEPUH.
4 Yera KOMEHTapUTe HA APYTH MOTPEGUTENN 32 CHOTBETHHUTE ap- 0.77
THKYJTH.
5 | [IpoBepaBaM aKTyaaHAaTa HATHYHOCT HA MPOIYKTa, KAKTO U Bpe- 1.10
MeTO 3a /I0CTABKA, NPeAN Aa HAUPABH NOKYIKA.
6 | [IpexnoynTam Aa Mora ja Mpocielsd CTaTyca Ha MOPHIKATa B 1.15 1.17
TpoIeca Ha 3aKyInyBaHe U J0CTaBKa.
7 | [IpoBepsiBaM KaJKyJnMpaHATa IeHa 3a JOCTABKA CIPAMO KOHK- 1.17
peTHO u3bpaHuTe OT MEH apTHKYJI.
8 | IlpesnounTam ga pasriefaM yrojeMeHnN (JeTaiiiHH) CHIMKH Ha 0.50 0.48
TIPOAYKTHUTE.
9 | IIpeanounTam ga KyIyBaM U APYTY MOAXOASALIM IIPOAYKTH U aK- 0.97
cecoapu 3aeHO ¢ H36paHHus IPOAYKT.
10 | IIpeanmounTtam jga KyIyBaM JOI'bIHUTEIHH IPOAYKTH KaTO 3aCT-
paxoBKa W/ WJIH yAbJYKeHa rapaHIus B NakeT ¢ n3bpaHns mpo-
IAYKT.
11 | 3a na n36epa Haii-TIOAXOAAIINSA 32 MEH MPOAYKT, H3MOJ3BAM MO/~
pober bUATHP 32 ThPCEHE W KATErOPH3anus Ha HPOLyKTHTE.
12 | 3a ga u3bepa Mexx/y Pa3JMYHATE IPOJAYKTU, OGMKHOBEHO CPaB- 0.99
HaBaM Aeraiiiure um.
13 | 3noa3sam pasimaan (PYyHKIUN B KOJINYKATA KATO OBP30 106a-
BAHEe Ha NPOAYKT (C €JWH KJHMK) U M3YNCAfBaHE Ha KpaliHaTa
neHa.
14 | IIpoBepsBaM pa3/IMIHATE ONIMH 3a JOCTABKA. 0.93 0.93
15 | 3no3BaM pa3au<Hu Bb3MOKHOCTH 32 KOHTAKT U KOHCYJITAI,
3a Jja ce yBeps B ONpeJeJIeHN XapaKTepPHUCTHKN HAa MPOAYKTa 1
NIPOABJKA MPOLEca HA 3aKyIyBaHe.
16 | [Inma n xomeHTHpam OrT3uBH 32 npoaykrure. Te momarar 3a 1.09 1.08
HU3ACHABAHETO HA BBIPOCH OTHOCHO TPOIYKTHTE.
17 | M36arsam na ocrassam (3amassam) JIMYHN JAHHN B OHJIAliH Mara- 1.20
3MHNTE U NpPeJIovInTaM Ja KyIyBaM KaTo TocT, 6e3 perncrparus.
18 | [IpeamounTamM U IpOBEpABAM 34 HATMYHO OE3ILIATHO BPbIIAHE 1.16
Ha cToKaTa. 3a MeH TOBa € OT CHIIeCTBEHO 3HaYeHue.
19 | [IpegmovynTaM MJIAIIAHE C AJTEPHATHBHHU U MO-CHTYDPHU METOIIT 0.91 0.94 0.94
Ha 3amamane (Hanp. PayPal n ap.) n npoBepsBaM 3a HaTHINETO
Ha TaKuBa.
Cpezana CTOHHOCT HA KOPEHA OT cpeAHara ksaaparmaHa rpemka (RMSE): | 0.96

Tabusuia 3.4: JluHeiiHa perpecus - KOpeH oT cpeaHaTa KBaapaTudna rpenika (RMSE)
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1 Onwmcanmero HA DPOJYKTA MU AaBa HyxHara madopManus, 3a 15.61
Jla MOTa Ja B3eMa pelleHme.
2 Bwmecro KpaiiHa OIleHKa Ha TMPOAYKTA, MpPeAIOoYnTaM moapobHa 20.29
TaKaBa 3a OTAeJJHUTe KpUTepHuu.
3 Bwmecro KpaiiHa OIeHKa Ha IPOAYKTA, NPeAIIOYHTaM moApobGHa 26.34
TaKaBa 3a OTAE/JTHUTE KPpUTEpHH.
4 Yera KOMeHTapuTe Ha APYTH MOTPeGUTENN 3a CHOTBETHHUTE ap- 18.35
THKYJIH.
5 | IlpoBepaBaM aKTyaaHATA HAJTHIHOCT HA MPOIYKTA, KAKTO U Bpe- 31.37
METO 3a JOCTaBKa, MPEeJN /1a HANPABHA MOKYIIKA.
6 | IIpeamounram aa MoOra Aa NpoC/eAs CTaTryca HAa NMOPLYKATA B 35.95 37.69
mporneca Ha 3aKynyBaHe U JOCTaBKa.
7 | IIpoBepaBaM KaJKyJHpaHATa IeHA 3a JOCTABKA CHPSMO KOHK- 37.69
peTHO u36GpaHuTe OT MEH apTHKYJIH.
8 Hpe}:u‘[o'-[[/m‘al\l JAa pasrjieqaM yrojeMeHu (;[eTaﬁﬂHﬂ) CHHUMKW Ha 994 977
IPOAYKTHUTE.
9 | IIpegmoynTaM Ja KyoyBaM U APYTH MOAXOAMAINA NPOLYKTH U aK- 30.57
cecoapu 3aeAHO ¢ u36paHus IPOAYKT.
10 | IIpegnmounTaM Ja KyIlyBaM AOI'bJHATEIHN OPOAYKTH KATO 3aCT-
PaxoBKa M/ MIN yAbJIXKE€HA TapAHIUs B MAKET ¢ n3GpaHus mpo-
JYKT.
11 | 3a na n3bepa Hali-MOAXOAAMINS 32 MEH IPOAYKT, N3M0JI3BaM MO~
poGer puaThp 3a THPCEHE U KATErOopu3anus HA IPOIYKTHUTE.
12 | 3a ga usbepa MeXAy pa3INYHHTE NPOAYKTH, OGHKHOBEHO CpaB- 24.39
HABaAM ﬂeTaﬁﬂ“Te HM.
13 | I3noa3Bam pa3iandHn (DYyHKOUHA B KOJHMYIKATA KATO 6bp30 Ho6a-
BuHE HA DPOAYKT (C €AMH KJIMK) U M34MCJAABAHE HA Kpaiimara
meHa.
14 | IIpoBepsiBaM pa3IMYHATE ONIMH 33 JOCTABKA. 23.30 23.01
15 HBHOHBBBM Pa3jIinYHA Bb3MOXXHOCTH 32 KOHTAKT U KOHCYJITAIlUA,
3a Oa ce yBepd B ONpeeIeHH XapaKTepHCTHKH Ha NPOAYKTa H
IPOABJIKA MPOLECA HA 3aKYILyBaHE.
4 4 45 55
16 | IIuma m KOMeHTHpPaM OT3WBH 3a mpomaykrure. Te momarar 3a 46.94 45.55
17 | Us6arsam aa octasaM (3ana3sBaM) JHYHA JAHHO B OHJARH Mara- 37.97
3UHUTE U NpeanovYnuTraM Ja KynmyBaM KaTo rocT, be3 perucrpanug.
18 | IlpennmounTaM N MpPOBepABaM 3a HAJIMYHO 0E3IIATHO BpbINAHE 37.91
Ha cTOKaTa. 3a MeH TOBa € OT CBIEeCTBEHO 3HA4YeHue.
19 | [IpeamounTaM mJallaHe ¢ AJTEPHATHBHHU U IO-CATYPHI METOIM 21.44 22.36 22.05
Ha 3ansamane (ganp. PayPal n ap.) n npoBepaBaM 3a HATXIHETO
HaA TaKuBa.
Cpeana croiiHOCT Ha cpeJHaTa abcosoTHA nponenTHa rpemka (MAPE): | 27.55

Tabsuna 3.5: JluHeiina perpecust - cpejia abco roTHA nponenTHa rpemka (MAPE)
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3.2.2 IlIporaosa ¢ meToza JbPBO HA PENICHUATA

Peasmm3upanero nHa Merojia J/bpBO Ha peNIEHUATA € MOJ00eH KaKTO HpH JIMHeifHa-
Ta perpecus, KaTo MHOXKECTBOTO CbHINO TaKa Ha CJIyYaeH HTPUHIUI ce pa3jessd Ha
nse gactu - 70% tpenupopbuno u 30% TECTOBO MOAMHOXKECTBO. 3a M3I'bLJIHEHHE €
usnossBana oubanorerara scikit-learn [47].

B Tabumuna 3.6 ca mpejcraBeHH OTAEIHHTE CTOMHOCTH Ha 00IAaTa abCOIOTHA
rpemika (MAE) 3a abpBoTo Ha pemienusi, B Tabsuna 3.7 Ha cpegHaTa CTORHOCT HA
KOpeHa oT cpeaHara kKeaaparudna rpemka (RMSE), a B Tabauna 3.8 na cpejna-
ta abcosmoraa nponenta rpemka (MAPE) 3a Bcudkn OTKpUTH 3HAYHME BPbB3KH.
Cpennara croitnoct va MAE npu awspBoTo Ha pemenus e 0.80, va RMSE 0.98, a na
MAPE e 27.96, T.e. cpeiHaTa CTORHOCT 33 TOYHOCTTA MO TA3W METPHUKA 33 BCHYKH
3HaYUMH BPDB3KH e 72.04%.
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1 Omnuncanmero HA MPOAYKTAa MU JaBa HyxkHaTa macdopManusd, 3a 0.61
Ja Mora Aa B3eMa pelleHue.
2 Bwmecto kpaiiHa ONeHKAa HA MPOAYKTA, MPEIIOYNTAM NOAPOGHA 0.74
TakaBa 3a OTAEJHATE KPUTEPUH.
3 Bwmecro kpaiiHa OleHKAa HA MPOAYKTA, MPEIIOYNTAM NOAPOGHA 0.86
TakaBa 3a OTAEJHATE KPUTEPUH.
4 Yera xOMeHTapuTe HA APYTH TOTPEGUTENN 3a CHOTBETHUTE ap- 0.69
THKYJIH.
5 | IlpoBepsBaM aKTyaaHATA HATHYHOCT HA MPOYKTA, KAKTO M Bpe- 0.81
MeTOo 3a JOCTaBKa, IpeJy Aa HanpaBd MOKyIKa.
6 | IlpeamounTam ma MOra Ja WpPOCJeAs CTATyCca HA MOPbHYKATA B 0.93 0.95
mporneca Ha 3aKyIlyBaHe U JOCTaBKa.
7 | IlpoBepsBaM KaJKyJTMPaHATA IE€HA 3a JOCTABKA COPAMO KOHK- 0.94
peTHO u3bpaHHuTE OT MEH apTHKYJIH.
8 | Ilpeanovuram Ja pasriesaM yroiemenu (feTaitiHu) CHUMKH Ha 0.44 0.43
IPOLyKTHTE.
9 | Ilpeamounram Aa KymyBaMm u ApyTH moaxofsmum npoaykta u ak- | (.76
cecoap 3aeJHO ¢ N36paHus MPOLYKT.
10 | IIpegmouynTaM fa KyImyBaM AOMbJIHATEIHH MPOAYKTH KATO 3aCT-
paxoBKa U,/ WJIN yAbJKeHa rapaHius B IakeT ¢ u36paHus Ipo-
JYKT.
11 | 3a na uzbepa Haii-MOAXOAAIIUS 32 MEH IPOAYKT, N3NOI3BaM MO/~
pobGeH GuaATHP 3a ThPCEHE W KATErOpu3anus Ha OIPOLYKTUTE.
12 | Ba ga n3bepa MexXK/Iy pa3JHYHHUTE NPOAYKTH, OGMKHOBEHO CPaB- 0.84
HABAM ﬂeTaﬁﬂﬂTe HM.
13 | I3nmos3BaM pa3nu4Hu (hbyHKOUH B KOJIMYKaTa Karo 6bp3o moba-
BAHE HA NPOAYKT (C eauH KJ]I/IK) " U3YuUCJIdABaHE Ha KpaI"’]HaTa
nena.
14 | IIpoBepsBaM pa3IMIHNTE ONIHUH 3a JOCTABKA. 0.74 0.69
15 | 3noa3BaM pa3/indHH Bb3MOXKHOCTH 32 KOHTAKT M KOHCYJITaIus,
3a Ja ce yBepsl B ONpeJeJIeHN XapaKTePUCTHKN Ha MPOAYKTa U
IPOAbJIXKA NPOIECA HA 3aKYyILyBaHE.
16 | IImma m KOMeHTHpaM OT3WBH 3a mpoayKrute. Te momarat 3a | .94 0.95
HN3dACHABAHETO HA BbIPOCH OTHOCHO NPOAYKTHUTE.
17 | M36srBam Ja ocraBsiM (3amasBaM) JWYHE JaHHY B OHJIAliH Mara- 1.08
3MHATE U OIPEANIOYUTAM Aa KyILyBaM KaTo roct, 6e3 permcrpamus.
18 | IIpeamouynTaM W DpPOBEPABAM 3a HAJMYHO OE3MJIATHO BPBIIAHE 1.01
Ha CTOKaTa. 3a MEH TOBA € OT CbIIECTBEHO 3HAYEHHE.
19 | IIpeamounTaM mamiaHe ¢ AJITEPHATHBHU UM IO-CUTYPHI METOAN 0.74 0.83 0.75
Ha 3amnamasne (ganp. PayPal n np.) n nposepsBam 3a HaaM4nETO
Ha TaK@Ba.
Cpeana croiinocT Ha obmara a6comorna rpemka (MAE): 0.80

Tabsmma 3.6: /IbpBo Ha permennsita - o0ma abeomoraa rpemka (MAE)
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1 Onucanmero HA NPOAYKTA MM AaBa Hy>KHaAra mH@oOpmanms, 3a 0.77
Za Mora Jja B3eMa pelleHne.
2 Bwmecro kpaiiHa ONEHKA HA HPOAYKTa, HPeIIOYUTAM IIOAPOGHA 0.92
TakaBa 3a OT[EJHHATE KPUTEPHH.
3 Bwmecrto KpaiiHa ONeHKa Ha MPOAYKTa, MPeANOYnTaM MOIpoGHA 1.04
TaKaBa 3a OT[eJHHTEe KPUTEPHH.
4 Yera KOMeHTapuTe Ha APYTH HOTPeGHTENN 3a CHOTBETHHTE ap- 0.84
TUKYJIH.
5 | IIpoBepsBaM aKTyaJHATa HAJIXYHOCT HA IPOAYKTA, KAKTO U Bpe- 1.07
METO 3a /I0CTaBKA, NPEeAN Ja HANPABS MOKYIKA.
6 | [IpeamouynTam aa Mora Ja mpocjefs CTaTyca HAa MOPBIKATa B 1.16 1.16
Imponeca Ha 3aKyIyBaHe U JOCTAaBKa.
7 | IlposepsiBamM KaJIKyJMpaHaTa HEHA 3a J0CTABKA CHPAMO KOHK- 1.20
PeTHO n36paHATE OT MEH APTHKYJIH.
8 | IIpeanounTam ga pasriesam yrogemenn (geTaiiinm) CHUMKHE HA 0.53 0.48
IpOLyKTHTE.
9 | IIpeanounTam Ja KyoyBaM W APYTH IOAXOAAINN IPOLYKTH H K- 0.94
cecoapn 3aeHO ¢ N36paHUA IPOAYKT.
10 | [IpegnounTaM Aa KymyBaM JOI'bJHHTENHA IPOLYKTH KATO 3aCT-
PaxoBKa H/ WIH yJbj’KeHa TapaHInd B NakeT ¢ n3GpaHng mpo-
AYKT.
11 | IIpeanoynTam Aa KyIyBam JOI'bJIHUTEIHN IPOAYKTH KATO 3aCT-
PaxoBKa M/ WIH yJbJ’KEHA rapaHOns B NaKeT ¢ n30paHns mpo-
AYKT.
12 | 3a ga usbepa MexKy Pa3JIUYHUTE NIPOAYKTH, OGMKHOBEHO CPaB- 1.09
HABAM ,ELeTaﬁJ'[P[Te M.
13 | 3mos3BaM pa3anyHu (GyHKIUN B KOJXYIKATA KaTo 6bp30 mo6a-
BHE HA NPOAYKT (C €JUH KJINK) M H3YNCIABAHE HA Kpaiinata
neHa.
14 | [IposepaBaM pa3IHMYHUTE OIIUH 33 JOCTABKA. 0.92 0.87
15 | 3n0s3BaM Pa3/IMYHN Bb3MOXKHOCTH 32 KOHTAKT U KOHCYJITAIINH,
3a Ja ce yBeps B ONPeJEeEHH XapaKTEPHCTHKA HA IPOAYKTAa I
IIPOABJIZKA HPOLECA HA 3aKyIlyBaHe.
16 | [Imma u KoMeHTHpaM OT3HBH 3a NpoXyKTHTe. Te momarar 3a 1.14 1.11
17 | U36arsam ma ocraBsaM (3amasBaM) JIMYHHA JAHHH B OHJIaifH Mara- 1.24
3MHATE U IPEANIOTHTAM A2 KyIyBaM KaTO rOCT, 6€3 perucTpanus.
18 | [IpegnounTaM ¥ NpoBepsBaM 3a HAJNYHO Ge3MJIaTHO BpbIaHe 1.19
HA CTOKATA. 32 MEH TOBA € OT ChIIECTBEHO 3HAYEHHE.
19 | IIpeamounTamM mIANIAHE C AJITEPHATUBHA U [IO-CUTYDHH METOLN 0.92 1.05 0.95
Ha saniamasre (Hanp. PayPal n ap.) n npoBepsBaM 3a HAJIXYAETO
HA TaKuUBa.
CpezHa CTOHHOCT Ha KOPeHa OT cpeAHaTa KBaapaTtwdHa rpemka (RMSE): | 0.98

Tabsmmma 3.7: JIbpBo Ha perieHudTa - KOPeH OT CpeHaTa KBaJpaTUdYHa TI'PEIKa
(RMSE)
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1 Onucanuero Ha NPOAYKTa MM AaBa Hy>kHarta madopmanms, 3a 16.16
7a Mora Jja B3eMa pelleHue.
2 Bwmecro kpaiiHa OIeHKAa Ha NMPOAYKTA, MPEAIIOYHTaM MoApobGHA 21.46
TakaBa 3a OTAEJTHUTE KPUTEPUH.
3 BwmecTo KpaiiHa omeHKa Ha MPOIYKTa, MPeANOYATaM MOAPOGHA 27.14
Takapa 3a OTAEJTHUTE KPUTEPUH.
4 Yera KOMEHTApPHTE HA APYTHW MOTPEGHUTENN 3a CHOTBETHHUTE ap- 19.69
THKYJIH.
5 | IlpoBepaBaM aKTyaaHATA HAJTHIHOCT HA MPOIYKTA, KAKTO U BPe- 29.29
MeTO 3a J0CTaBKa, MpeJH Aa HANpaBs MOKyIKa.
6 | IIpeanounram aa Mora ja HpocjeAs CTaryca Ha NOPbYKATa B 35.79 36.34
mporeca Ha 3aKyIyBaHe W JOCTaBKa.
7 | IlpoBepgBaM KaIKy/JnpaHaTa IeHAa 3a JOCTABKA COPAMO KOHK- 38.24
peTHO m36paHUTE OT MEH APTHKYJIH.
8 | IlpeanounTam Aa pasrieJaM yroJeMeHH (AeTafl/lHA) CHIMKH Ha 10.11 9.71
IPOAYKTHTE.
9 | IlpeanounTam Aa KymyBaM H APYTH HOJXOJAIIN HPOLYKTH H aK- 29.51
cecoapu 3ae4HO € n36paHus IPOAYKT.
10 | ITpenmounram Aa KyILyBaM AOI'bJIHUTEIHHU NPOAYKTH KATO 3aCT-
paxoBKa 1/ WM yIbJ’KeHa TapaHOUA B MaKeT ¢ M3GpaHUs Mpo-
AYKT.
11 | 3a na n3bepa Haii-IIOAXOAAMNAS 3a MEH HPOLYKT, H3M0I3BaM MOJ-
poben dbuATHP 3a ThPCEHEe W KATErOPH3aIus HAa MPOIYKTHTE.
12 | 3a ma u36epa MeXKy pa3JMYHATE MPOAYKTH, OGMKHOBEHO CPaB- 26.32
HABAM JeTailuTe uM.
13 | I3non3Bam pa3iandHn PyHKOUH B KOJIHMYIKATA KATO 6bp30 Ho6a-
BHe Ha IOPOAYKT (C eJWH KJINK) U M3YHCJIdBaHe Ha KpaiiHaTta
neHa.
14 | IIpoBepsiBaM pa3jMYHATE ONIMH 33 JOCTABKa. 22.60 21.16
15 | ManoassaM pasinyHu Bb3MOXKHOCTH 3a KOHTAKT M KOHCYJITAIA,
3a Jja ce yBeps B ONPEJE/eHH XapaKTepHCTUKH Ha MPOAYKTa H
IPOABJIZKA IIPOLEca HA 3aKyIlyBaHe.
16 | Iluma m KOMeHTHpaM OT3WBH 3a mpogykrure. Te momarar 3a 47.72 47.56
17 | U36srsam ga ocrassm (3ana3sam) JIMYHA JAHHA B OHJIANH Mara- 38.97
3WHHUTE U IPeANOYATaM Ja KyIyBaM KAaTo TOCT, 6e3 perucTparnus.
18 | IIpeamovnTamM W TPOBEpSBAM 3a HAJIMYHO GE3IUIATHO BpbINaHe 38.74
Ha CTOKaTa. 3a MEeH TOBa € OT ChIIECTBEHO 3HAIeHHe.
19 | IIpeamovnTam ITAIaHe ¢ AJTEPHATABHHE M IO-CHTYPHH METOIH 22.36 25.32 22.98
Ha 3ansamane (ganp. PayPal n ap.) n npoBepaBaM 3a HATXIAETO
HA TaKuBa.
Cpeana croiiHocT Ha cpeHaTa abcosoTHa nponenTHa rpemka (MAPE): | 27.96

Tabsuma 3.8: Ibpro Ha perenusita - cpejgHa adCOMIOTHA TPOIEHTHA T'PEITKa
(MAPE)
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3.2.3 IIporaosa c meTosa CJIyYailHU ropu

[IponechbT HA M3IbJIHEHUE HA CJIydafiHUTE IOPU B PAMKHUTE HA Ta3U JUCEPTAIUS €
o006 KaKTO TpHU Apyrute jaBa Meroga. CrapTupa ce ¢ UMIOPTHPAHE HA HY K-
Hute 6UOIMOTEKH, BU3yATU3UPpaHe Ha 3apE/ICHUTE JAHHU OT IdjaTa M3BaJIKa C I
IIPOBEPKA, CJieJl KOeTO MHOYKECTBOTO HA CJAyYaeH HMPHHIUI ce pPas3jiesid Ha JIBe YacTu
- 70% Tpenupopbano u 30% TECTOBO MOAMHOYXKECTBO. 3a peaTH3alus € H3MO0JI3Ba-
Ha, Oubsimorexkara scikit-learn, kato 3ajajeHus Opoil Ha jJbpBeTara B ropara e 150
(n__estimators = 150), a o noxpasbupane ToBa gucao e 100.

B Tabauma 3.9 ca npezenrupanu croiiHocTrTe Ha 00IIaTa abCOJIOTHA T'PEIKa
(MAE), 8 Tabauna 3.10 croiiHocTHTe Ha KOpEeHA OT CpelHaTa KBaJpaTHIHA TDeIKa
(RMSE), a 8 Tabamrma 3.11 ca npesenTHpann CTORHOCTHTE Ha cpejHaTa abCOTIOTHA
nporentHa rpemka (MAPE). Cpennara croiinocr va MAE npu ciayuaiinure ropu e
0.79, ma RMSE 0.98, a na MAPE 27.92. T.e. cpenHaTa cTOWHOCT Ha TOYHOCTTA 32
Bermaku 3nadumu Bpb3ku 1o MAPE e 72.08%.
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1 Omnuncanmero HA MPOAYKTAa MU JaBa HyxkHaTa macdopManusd, 3a 0.56
Ja Mora Aa B3eMa pelleHue.
2 Bwmecro kpaiiHa OIEHKa Ha HPOAYKTa, NPEANOYHTAM NOAPOGHA 0.73
TakaBa 3a OTAEJHATE KPUTEPUH.
3 Bwmecro kpaiiHa OIEHKa Ha HPOAYKTa, NPEANOIHTAM NOAPOGHA 0.86
TakaBa 3a OTAEJHATE KPUTEPUH.
4 Yera KOMEHTApUTE HA APYru morpeburesn 3a CbOTBETHUTE ap- 0.70
THKYJIH.
5 | IlpoBepsBaM aKkTyaJ/IHATA HAJMYHOCT HA MPOAYKTA, KAKTO U Bpe- 0.81
MeTOo 3a JOCTaBKa, IpeJy Aa HanpaBd MOKyIKa.
6 | IlpeamounTam ma MOra Ja WpPOCJeAs CTATyCca HA MOPbHYKATA B 0.93 0.95
mporneca Ha 3aKyIlyBaHe U JOCTaBKa.
7 | IlpoBepsBaM KaJKyJTMPaHATA IE€HA 3a JOCTABKA COPAMO KOHK- 0.93
peTHO u3bpaHHuTE OT MEH apTHKYJIH.
8 | Ilpeanovuram Ja pasriesaM yroiemenu (feTaitiHu) CHUMKH Ha 0.42 0.43
IPOLyKTHTE.
9 | Ilpeamounram Aa KymyBaMm u ApyTH moaxofsmum npoaykta u ak- | (.76
cecoap 3aeJHO ¢ N36paHus MPOLYKT.
10 | IIpegmouynTaM fa KyImyBaM AOMbJIHATEIHH MPOAYKTH KATO 3aCT-
paxoBKa U,/ WJIN yAbJKeHa rapaHius B IakeT ¢ u36paHus Ipo-
JAYKT.
11 | 3a na uzbepa Haii-MOAXOAAIIUS 32 MEH IPOAYKT, N3NOI3BaM MO/~
pobGeH GuaATHP 3a ThPCEHE W KATErOpu3anus Ha OIPOLYKTUTE.
12 | Ba ga n3bepa MexXK/Iy pa3JHYHHUTE NPOAYKTH, OGMKHOBEHO CPaB- 0.84
HABAM ﬂeTaﬁﬂﬂTe HM.
13 | I3nmos3BaM pa3nu4Hu (hbyHKOUH B KOJIMYKaTa Karo 6bp3o moba-
BAHE HA NPOAYKT (C eauH KJ'II/IK) " U3YuUCJIdABaHE Ha KpaI"’]HaTa
nena.
14 | IIpoBepsBaM pa3IMIHNTE ONIHUH 3a JOCTABKA. 0.73 0.69
15 | 3noa3BaM pa3/indHH Bb3MOXKHOCTH 32 KOHTAKT M KOHCYJITaIus,
3a Ja ce yBepsl B ONpeJeJIeHN XapaKTePUCTHKN Ha MPOAYKTa U
OpOAbJIXKA NPOMECca HA 3aKyIlyBaHe.
16 | IImma m KOMeHTHpaM OT3WBH 3a mpoayKrute. Te momarat 3a | .94 0.95
HN3dACHABAHETO HA BbIPOCH OTHOCHO NPOAYKTHUTE.
17 | M36srBam Ja ocraBsiM (3amasBaM) JWYHE JaHHY B OHJIAliH Mara- 1.08
3MHATE U OIPEANIOYUTAM Aa KyILyBaM KaTo roct, 6e3 permcrpamus.
18 | IlpegnounTam W TMpOBEpABaM 3a HAJIWYIHO OE3NMJIATHO BpbINAHE 1.00
Ha CTOKaTa. 3a MEH TOBA € OT CbIIECTBEHO 3HAYEHHE.
19 HpeﬂHO‘IMTaM mjaniaHe ¢ ajJTeépHATUBHU U NMO-CAT'YPHH MeTOoau 07'1 084 07'1
Ha 3amnamasne (ganp. PayPal n np.) n nposepsBam 3a HaaM4nETO
Ha TaK@Ba.
Cpeana croiinocT Ha obmara a6comorna rpemka (MAE): 0.79

Tabmuma 3.9: Cayqaitnn ropu - o6ma abcomorna rpemka (MAE)
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1 Ounucanuero HAa DpPoayKTa MM JaBa Hy»kHara undopmaums, 3a 0.76
7a Mora Ja B3eMa peleHHe.
2 Bwmecro kpaiiHa omeHka HA NPOAYKTA, MPEAIOYNTAM HOAPOGHA 0.91
TakaBa 3a OTAEJTHATE KPUTEPUH.
3 BwMecro KpaiiHa ONEHKAa HAa HPOAYKTa, HPeIIOYHTAM IIOAPOGHA 1.04
TakaBa 3a OT/EJHATe KPUTEPUH.
4 Yera KOMEHTapUTe HA APYTH MOTPEGUTENN 32 CHOTBETHHUTE ap- 0.85
THKYJTH.
5 | [IpoBepaBaM aKTyaaHATa HATHIHOCT Ha MPOLYKTA, KAKTO U Bpe- 1.07
MeTO 3a /I0CTABKA, NPeAN Aa HAUPABH NOKYIKA.
6 | [IpexnoynTam Aa Mora ja Mpocielsd CTaTyca Ha MOPHIKATa B 1.16 1.16
TpoIeca Ha 3aKyInyBaHe U J0CTaBKa.
7 | [IpoBepsiBaM KaJKyJnMpaHATa IeHa 3a JOCTABKA CIPAMO KOHK- 1.19
peTHO u3bpaHuTe OT MEH apTHKYJI.
8 | I[IpeanounTam ga pasrieaaM yrojeMeHn (JeTailiHn) CHIMKHI Ha 0.48 0.48
TIPOAYKTHUTE.
9 | IIpeanounTam ga KyIyBaM U APYTY MOAXOASALIM IIPOAYKTH U aK- 0.94
cecoapu 3aeHO ¢ H36paHHus IPOAYKT.
10 | IIpeanmounTtam jga KyIyBaM JOI'bIHUTEIHH IPOAYKTH KaTO 3aCT-
paxoBKa W/ WJIH yAbJYKeHa rapaHIus B NakeT ¢ n3bpaHns mpo-
IAYKT.
11 | 3a na n36epa Haii-TIOAXOAAIINSA 32 MEH MPOAYKT, H3MOJ3BAM MO/~
pober bUATHP 32 ThPCEHE W KATErOPH3anus Ha HPOLyKTHTE.
12 | 3a ga uzbepa mMerxkay PasjiMvHNTE NPOAYKTH, OGMKHOBEHO CPaB- 1.08
HaBaM Aeraiiiure um.
13 | 3noa3sam pasimaan (PYyHKIUN B KOJINYKATA KATO OBP30 106a-
BAHEe Ha NPOAYKT (C €JWH KJHMK) U M3YNCAfBaHE Ha KpaliHaTa
neHa.
14 | IIpoBepsBaM pa3/IMIHATE ONIMH 3a JOCTABKA. 0.91 0.87
15 | 3no3BaM pa3au<Hu Bb3MOKHOCTH 32 KOHTAKT U KOHCYJITAI,
3a Jja ce yBeps B ONpeJeJIeHN XapaKTepPHUCTHKN HAa MPOAYKTa 1
NIPOABJKA MPOLEca HA 3aKyIyBaHe.
16 | [Ima n komeHTMpam OT3uBM 3a npoaykrure. Te momarar 3a 1.13 1.11
HU3ACHABAHETO HA BBIPOCH OTHOCHO TPOIYKTHTE.
17 | M36arsam na ocrassam (3amassam) JIMYHN JAHHN B OHJIAliH Mara- 1.24
3MHNTE U NpPeJIovInTaM Ja KyIyBaM KaTo TocT, 6e3 perncrparus.
18 | [IpeamounTamM U IpOBEpABAM 34 HATMYHO OE3ILIATHO BPbIIAHE 1.19
Ha cToKaTa. 3a MeH TOBa € OT CHIIeCTBEHO 3HaYeHue.
19 | [IpegmovynTaM MJIAIIAHE C AJTEPHATHBHHU U MO-CHTYDPHU METOIIT 0.92 1.05 0.95
Ha 3amamane (Hanp. PayPal n ap.) n npoBepsBaM 3a HaTHINETO
Ha TaKuBa.
Cpezana CTOHHOCT HA KOPEHA OT cpeAHaTa ksaaparmgHa rpemka (RMSE): | 0.98

Tabusuma 3.10: Corydaiiau ropu - KOpeH oT c¢pejiHaTa KBajparudna rpemka (RMSE)
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1 Onwmcanmero HA DPOJYKTA MU AaBa HyxHara madopManus, 3a 16.03
Ja Mora Jia B3eMa pellleHie.
2 Bwmecro KpaiiHa OIleHKa Ha TMPOAYKTA, MpPeAIOoYnTaM moapobHa 21.28
Takapa 3a OTAEJHUTEe KPUTEPUH.
3 Bwmecro KpaiiHa omeHKa Ha MPOXYKTa, MPeANOYATaM MOApPOGHA 27.34
TakaBa 3a OTAEJTHUTE KPUTEPUH.
4 Yera KOMEHTapuTe Ha JPYTH IOTPeGHUTENTH 3a CbOTBETHHTE ap- 19.89
THKYJH.
5 | IlpoBepaBaM aKTyaaHATA HAJTHIHOCT HA MPOIYKTA, KAKTO U Bpe- 29.23
MeTo 3a JOCTaBKa, MPe/u Ja HAIPABs MOKYIKA.
6 | IlpeanmounTam ga MOra Aa MPOC/IEAst CTAaTyCa HA MOPHYKATA B 35.77 36.38
mporeca Ha 3aKyTmyBaHe W JOCTaBKa.
7 | IlpoBepsiBaM KaJIKyJMpaHaTa [eHa 3a JOCTaBKa CIPAMO KOHK- 38.14
peTHO m36paHUTE OT MEH ApTHKYJIH.
8 | [IpeamounTtam Aa pasriieaM yrojeMeHu (JeraiflHn) CHEMKH Ha 10.15 9.67
IPOAYKTHTE.
9 | IlpeanounTaM Aa KymyBaM H APYTH MOJXOJAIN HPOILYKTH H aK- 29.37
cecoapu 3aeAHO ¢ u36paHus IPOAYKT.
10 | IIpegmovuTam jJa KyIyBaM JOI'bJIHATE]HA IPOAYKTH KaTO 3aCT-
paxoBKa M/ WM yAbJYKeHa TapaHIUs B MakeT ¢ M3GpaHms TMpo-
AYKT.
11 | 3a na n3bepa Haii-IIOAXOAAMNAS 3a MEH MPOLYKT, H3M0I3BaM MO/~
poben ¢uUATHP 3a ThPCEHE W KATErOpPH3aIus Ha MPOIYKTHTE.
12 | 3a ma m36epa MexIy pasTHIHATE NPOLYKTH, OGHKHOBEHO CPaB- 26.22
HABAM JeTailuTe uM.
13 | I3noa3Bam pa3iandHn (DYyHKOUHA B KOJHMYIKATA KATO 6bp30 Ho6a-
BuHE HA DPOAYKT (C €AMH KJIMK) U M34MCJAABAHE HA Kpaiimara
neHa.
14 | IIpoBepsiBaM pa3IMYHATE ONIMH 33 JOCTABKA. 22.54 21.20
15 | MIano3BaM pasinyHu Bb3MOKHOCTH 32 KOHTAKT M KOHCYJITAIAS,
3a Jja ce yBepsa B ONpeJe/NeHH XapaKTePHCTUKH Ha MPOAYKTa W
IPOABJIZKA MPOIEca Ha 3aKyIyBaHe.
16 | IIuma u KOMEHTHpPaM OT3HBH 3a mpoxykrure. Te momaraT 3a 47.70 4741
17 | Us6arsam aa octasaM (3ana3sBaM) JHYHA JAHHO B OHJARH Mara- 38.94
3WHNUTE U MPeANOYNTAaM Ja KyIyBaM KATO TOCT, 6e3 perucTpanus.
18 | IlpennmounTaM N MpPOBepABaM 3a HAJIMYHO 0E3IIATHO BpbINAHE 38.71
Ha cTOKaTa. 3a MEeH TOBa € OT ChIIeCTBEHO 3HAYeHHe.
19 | [IpeamounTaM mJallaHe ¢ AJTEPHATHBHHU U IO-CATYPHI METOIM 22.21 25.35 22.80
Ha 3ansamane (ganp. PayPal n ap.) n npoBepaBaM 3a HATXIHETO
HA TAKUBa.
Cpeana croitHOCT Ha cpeJHaTa abcosoTHA TponeHTHa rpemka (MAPE): | 27.92

Tabmuma 3.11: Caywaiinu ropu - cpeara abcoorna nponenTHa rpemka (MAPE)
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3.2.4 CpaBHeHUEe HA PE3YJTATATE OT PAJIUNIHUTE METOA

Ot mpe3eHTHPAHATE MPOTHO3HU PE3yATAaTh 3a npedepeHunTe Ha TOTPEOUTEINTe B
OHJIAfiH Ma3apyBaHeTO B 3aBHCHMOCT OT TEXHHUTE JITYHOCTHU JAETEePMUHAHTH MOXKE
J1a ce 3aKJI04Hd, 9e TPUTe aJrOpPUTbMa IOCTHIAT MHOI'O OJHM3KHU CPeJIHU CTOWHOCTH,
U3MEPEeHH OT IPUIOKEHUTe MeTPUKH 3a OlleHKa Ha TOYHOCTTA Ha Iporuo3ara. [Ipasu
BIEYAT/ICHUE, Y€ CTOMHOCTUTE HAa METPHKHUTE 3a OIeHKAa IPH IbPBOTO HA PEIICHUS
U cJydailHUTe ropu ca MHOIO MJIEHTUYHU HPU OTJEJHUTE MPOTHO3U, KOETO MOXKE /14
ce ODSICHM ¢ TSIXHATa WJIEHTHYIHA TPUPOIa, & UMEHHO C JIbPBOBHU/HATA CTPYKTYpa Ha
aaropurmute. B Tabanma 3.12 B 0600111eH BUIL ca MPeCTaBeHN CPeIHUTE CTONHOCTH
Ha METPUKHUTE 3a OIeHKa 3a TPHUTe MOJeJia.

Cpeanara croiiroct Ha obmara abcomorna rpemka (MAE) e waii-mobpa npu
quneiinaTa perpecusi (0.77), BbIPEKH de pasiuKaTa ¢ JAPYTUTe JBa AJITOPHTHMA €
He3HAYUTETHA TMPEIBUJL CPETHUTE CTORHOCTY HA 3aBUCUMUTE MpoMeHanBu. CpemgHa-
Ta CTOWHOCT 3a KOpeHa OT cpeaHara KBajaparumdHa rpemka RMSE, kosro mokassa
CTaHJapPTHOTO OTKJIOHEHHE Ha I'PCIIKHUTE IIPHU IPOrHO3UpPaHeTOo, T.e. CTOMHOCTTA OT-
pas3sdBa OT/aJevdeHOCTTa Ha JAHHNTE OT PerpecnoHHaTa JIWHWS, C'hINO € MOYTH eTHAK-
Ba 3a TpuUTe MojiesIa. A ToydenaTa CTORHOCT 338 TOYHOCTTA 110 CpeiHaTa abcoI0THA
npornentia rpemka (MAPE) (Accuracy = 100% - MAPE) e naii-Bucoka mpu Juneii-
nata perpecusi (72.45%), KaTo pasjamkaTa ¢bC CTORHOCTUTE HA JPYTUTE JIBA MOJE/IA
OTHOBO € He3HAYNTEeJIHA.

MeTtpuku 3a OIleHKa \ Mogaen \ Cpeana croiiHocT

JIuneitna perpecust 0.77

MAE bpBo Ha pemienusTa | 0.80
Coaydqaitau ropu 0.79
JImneitHa perpecus 0.96

RMSE bpBo Ha pemenudTa | 0.98
Cayuaaitnu ropu 0.98

Accuracy Jluneitna perpecusa 72.45 %
JbpBo Ha pemenuara | 72.04 %
Cayuaiinm ropu 72.08 %

Tabsuna 3.12: Cpeaau cTOHHOCTH HAa METPHKUTE 33, OIEHKA

B pamkuTe Ha TazW gucepTanys TPUTE MOJEIA MOCTUTAT CPABHUTEIHO €IHAKBU
Pe3yJITaTH CIIOPE, METPUKKTE 32 OIEHKA, HO ChIIECTBYBAT PEUIA TEXHUKU 38 OLTH-
MU3UpPaHe Ha CTORHOCTUTE HA TE3U METPHUKH, ¢ KOUTO T€ MOraT Ja ObIaT HoJ00peHH,
KaTo HaIpHUMep 00ydeHue ¢ MO-TOASM 00eM OT JAHHH, ONTUMU3AIM ¢ KPbHCTOCAHO
BaJIH/IUPaHe, ¢ TeHeTUIHO MporpaMupane u apyru [7].

[Ipean ma 6bae m3bpaH ompeaeaeH MOIET € BayKHO TOi 1a ObIe OIEHeH C pas-
JIMIHU METPHKH 33 OIEeHKa, HO M300pHT Ha HMPABUJIHHSA MOJE 3aBHCH W OT IIEJITA,
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KOATO € IMOCTaBeHa, OT aKTYyaJIJHUA U OYaKBaHU A O6eM Ha JaHHUTE, KaKTO U OT TeX-
Husg renesuc. [Ipn u3pbpmIBane Ha CpaBHEHNE, T.€. TPH H300P Ha MOJEN 34 MAIIMHHO
oby4eHne, UMa CMHCDJ, OCBeH Ja Ce HAIpABH OIEHKA Ha TOYHOCTTA Upe3 MeTPH-
KHATE 32 OIEHKA, /1a Ce HPOBEPH 4Pe3 BU3YAJIM3alds HAIPHMED JAJH ONPeIeIeHN
U3MEPBAHUsS Ce PAa3IHdaBAT CBIIECTBEHO OT IPYTH, KbAE U KAKBA € ILTLTHOCTTA Ha
paspejieJIeHIeTo B MPOrHO3aTa, KAKTO U Ha akTyaaHure croiinoctu [60).

Karo eaun npumep, ¢ men goduBaHe Ha MO-T00pa IpeacTaBa 3a KauecTBOTO HA
nporuo3ute, Ha purypure 3.3, 3.4 u 3.5 ca nuzobpaseHu pasznpegeSeHUueTo U IIbT-
HOCTTa Ha Pa3Mpejie/IeHUeTO Ha JIAHHUTE B MPOTHO3UTE HA TPUTE aJITOPHTHhMa 33
U3I0JI3BaHe HAa aJTePHATUBHU METOJIM 3a ILIAIaHe IPeId MOTPeOUTEe T Ja peliu
Jla Ta3apyBa OHJIAWH, B 3aBUCHMOCT OT TOBA, JIO0 KOJIKO TOIl € CKJIOHEH Jia IoeMa
PHUCK.

432

41

40
L

MporHosa

Qur. 3.3: Jluneiina perpecus - NporLo3a 3a MPOBEPKa Ha aJTEPHATHBHH METOIH 334
IJIalllaHe U CKJIOHHOCT 3a TOoeMaHe Ha PUCK, IIBTHOCT HA Pa3Npe/le/IeHNeTO

JIpyr npuMep OT 3HAYUMUTE B3AaUMOBDB3KH MEXK Iy THIHOCTHUTE IeTePMUHAHTH
u mpedepeHIuuTe Ha TOTPEONTEINTEe B OHJANH Ma3apyBAHETO, K'bJIETO AJTOPUTMU-
Te MOCTHUTAT HAM-BUCOKH CTOMHOCTH HA METPUKHUTE 33 OIEHKa, T.e. He Ce CIIPABAT
0cobeHo Jm0bpe, € MexK 1y eKcTpoBepTHOCTTa U 716, [Iuma u KoMeHTHpaM OT3HBHU 34
HMPOAYKTUTE, Te€ TIOMAaraT 3a M3sCHSIBAHETO HA BBHIPOCH OTHOCHO MpoayKTute . JIu-
HeffHaTa perpecus IIOCTUTa TOYHOCT Ha mnpormosara cuopexs MAPE or 54.50%, a
JUbPBOTO Ha pernenus n caydaiinnre ropu easa 52.30%.

Ha durypure 3.6, 3.7 u 3.8 e npejcraBeHo pa3lpejie/IeHHETO Ha JIAHHUTE 3a
TPUTE MOJIEIA.

Pasmnpeenennero Ha aKTyaJJHATE CTOHOCTH, pa3dupa ce, € e JTHAKBO U IIPH TPUTE
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44
42
40

LR
8

36

MporHosa

34

@ur. 3.4: IbpBo Ha penreHUsTa - TPOTHO3a 3a MPOBEPKa HA aJTePHATHBHU MeTOIH
3a IJIANaHe U CKJOHHOCT 3a II0€MaHe Ha PUCK, ILIBTHOCT Ha Pa3lpe/le/IeHueTo

44

42

40

]
MporHosa

EX:]

36

i4

Q@ur. 3.5: CaydaiiHu ropu - IpPOrHo3a 3a IPOBEPKa Ha aJTePHATUBHH METOJHU 33
IJ1aIaHe W CKJIOHHOCT 3a oeMaHe Ha PUCK, TJIBTHOCT Ha pa3lpe e/ leHueTo

MOJIesia, HO pa3lpeje/ieHneTO Ha TPOTHO3HUTE CTOMHOCTH NIPH JIMHEHHATA perpecus
€ TTOo-paBHOMEPHO OKOJIO MeJinaHa, B CPaBHEHHE C JPYTHUTe JBa MOJIesa.

Bbnpeku e nmpu HIKOW OT OTKPUTHUTE 3HAUYUMHU BPH3KH OTJETHUTE aJITOPUTMU
MIOCTUTAT MAJIKO T0-I100pa ITPOTHO3a OT APYTUTE, MOXKE J1a ce 3aKII0UH, Y€ TPOrHO3H-
T€ UM Ca €JITHAKBO TOYHH CIIOPEJI, CPEJIHUTE UM CTOHHOCTH Ha METPUKUTE 3a OIEHKA.
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Q@ur. 3.6: JIuaeiina perpecus - eKCTPOBEPTHOCT W KOMEHTUpaHe Ha MPOJYKTUTE, pa3-
npejeeHne Ha JTaHHUTE
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(a) C perpecus (6) TlabrHOCT

@ur. 3.7: /IbpBo Ha pereHnaTa - eKCTPOBEPTHOCT W KOMEHTHPaHe Ha TMPOLYKTHUTE,
pasnpejieseHrne Ha JAHHATE

M BbIpeku we cropes Te3W CTOWHOCTH TTPOTHO3WTE WM He MoraT ja ObjaT ompe-
JIeJICHH KaTO H3KJIIOYUTETHO TOYHHU, Te OMXa MOTJIHU Jia ObJaT NPUEeMJIUBO 100pHU 3a
neara [39]. BeblmHocT caMo OpU HIKOW 3HAYMMHU BPB3KH MPOTHO3HUTE CTONHOCTH
He Ca TOJIKOBA TOYHU M C€ OTJIMYABAT 3HAYUTEJHO OT TOYHOCTTA HA IIPOTHO3UTE 34
JIPYTHATE 3HAYUMH BPH3KH.

Yogenikara MH/IMBULYAJIHOCT U IIPOU3THYAIIUTE OT TOBA HpedEepPEeHIuN Ca CJ0XK-
Ha B3aMMOBpb3Ka. Ha mporeca Ha B3eMaHe Ha DellleHne B HHTEPHeT W M0-KOHKPETHO
B OHJIAIfH THPTrOBUSATA IECTO Ce IJIe/[a KATO Ha MOCIeI0BATEEH IPOIEC, KOATO BKIIIOU-
Ba HEOOXOMUMOCT OT pa3lo3HaBaHe, ThpceHe Ha HHQOPMAIUs, TPOBEPKA Ha ajlTep-
HATHBH, MOKYTKA U €BeHTYATHH AKTUBHOCTH CJIeJT MOKYNKATA, HO aKTYaIHH HAYTHH
TPYJOBE MOKA3BAT, Y€ TO3M MPOIEC ChIbPKA MUK/IN U IPAPOJATA MY HE € HAI'IHO
noc/eoBaTesHa B 1031 pej (non-linear nature) [30]. 11 pbupeku de u Tpute Moaesna
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Qur. 3.8: CaydailHE TOPH - eKCTPOBEPTHOCT W KOMEHTHUpaHe Ha IPOAYKTHUTE, Pas3-
npejeeHne Ha JTaHHUTE

B TOBA M3C/ICABAHE Ce OKA3BAT MOAXOMAIIA 38 Ta3W HEeJl, KORTO CE IOTBbLPKIABA U B
pasrieganara JATepaTypa, H 4e CTONHOCTUTE Ha METPHKHTE 33 OIEHKA 33 MPOTrHO3H-
Te Ha BCUYKI TPU MOJeJa OMXa MOIVIK Ja ObIaT HoA00peHn Ype3 pa3JndHu TeXHUKH,
B CJIeIBAIIATA [VIABA € IPEI0KeHa ONTUMH3ANN Ha MOJIEA CIydaiinu ropu. Amro-
PUTHMBT € YCTOWIMB HA MPEKOMEPHO HaraxaaHe (overfitting) u mopaju npupoaTa
My I[pH HEro HdMa HyzKja OoT TpaHcdopMalusd Ha JaHHuTe, TO paborm jn0bpe ¢
nuppOBU U KATETOPUYHU XapaKTePUCTUKK Ha jannuTe. Jlopu ako ce BbBeIaT HOBU
napaMerpu B HabOpa OT JaHHH, OOIUAT AJITOPUTHLM HE € 3aCerHaT MHOTO, Thil KaTo
HOBUTE JAHHM MOTAT 113 MOBJHLAT Ha €IHO JIbpPBO, HO € MHOIO TPYAHO 32 HEro Ia
HOBJIKsIe HA BCUYKH JibpBeTa [36], [11], KoeTo ro mpaBu MHOTO MOAXOJIAII 3a U3CJIEI-
BaH€ Ha MH/AUBUAYAJIHOCTTA B MHTEPHET, HPpEABUIA JUHAMUKATA Ha aKTUBHOCTTa Ha
MOTPEOUTEIUTE B MPEZKATA.

3.2.5 OnrtumMm3anmga Ha METOAa CJIyYaiiHu ropm

OHTI/IMI/IBI/IpaHeTO HaQ I/I36paHI/IH MO/Zie 1 € eHa OT BazKHUTE CT'bIIKH 1IPpU PEllaBaHEe
HA ISLI0OCTHATA 3371292 Upe3 CPeJCTBATa HA MAIIMHHOTO O0yUeHue, KATO OTAEe/THUTE
AJITOPUTMHI UMAT PA3IUIHN TapaMeTpH, KOUTO MOraT Ja Ce HaCTPOAT TakKa, Je Jia e
noao0pu paboTraTa Ha MOJIEA.

3a mesnTe B Ta3W ANCEPTAINS € MIPeII0KeHa ONTHUMI3AINs Ha, CIydaiiHu ropu ¢
KPbCTOCAHO BaJTHIHPAHEe, KATO Ce U3II0J13Ba PEIIeThIHO ThpCeHe, IPUIaraiku Kaaca
GridSearchCV na 6ubsmorekara scikit —learn, kKakro u ontumusupane uype3 TPOT
(Tree-based Pipeline Optimization Tool), KoiTO H3M0I3Ba TEHETHYHO TPOrPAMUPA-
HE.

B mpemnoxenara ontumuzanua GridSearchCV mnpemnnaBa mpe3 BegKa eTHA
koMmbunanus 10 wbTH, Thil KaTO Ha HapaMeTbpa 3a KPbCTOCAHA BAaJUJIAIMNS € 3a-
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nazgena croitnoct 10 (cv=10). B To3u cay4aii ce mosydasar o061mo 120 komGuHAIMH.

[Ipu 5 or Bcuuku 21 3HAYUMU BPB3KH MEXKIY JUIHOCTHUTE IETEPMHUHAHTH U
npedepeHnunTe Ha MOTPeOUTEINTE B OHJIANH [1a3apyBAHETO METOI BT HE BOJM JI0 TIO-
nobpenne B Toanoctta cnopen MAPE ¢ tesu mapamerpu. B ocranaure 16 3HavnMn
BPB3KH CTOWHOCTHTE Ha TouHOCTTA crnopea MAPE ca pasmuuno momobpeHu, KaTo
Hai-BHCOKOTO nogobpenue e 2.58% npu CKIOHHOCTTA 3a HPOBEPKA 34 aJITePHATHBHA
U MO-CUTYPHH HAUUHH 33 3allJalllaHe B 3aBHCHMOCT OT €MOIHOHAJHATA CTAOUIHOCT
Ha norpedburess. [logobpennero Ha cpejHaTa CTORHOCT HA TOYHOCTTA 3a BCUYKHU 21
spagnMu Bpb3ku cnopen MAPE e 0.53% wmm or 72.08% ma 72.46%. Cnopen, met-
pukure MAE u RMSE cbimio ce Haburo1aBa He3HAYUTENIHO MMOA00PEHNEe, KOETO IIPH
OTJEJTHUTE B3aMMOBPB3KHU € Pa3IndHO.

TPOT e usrpajsien Bbpxy oubsmorekara scikit —learn u ¢ jo00pe JOKYMEHTHPAH
OTBOPEH KOJI, KOUTO € B aKTUBHA pa3paborka. [IpoeKThT e DU 1Mo PhbKOBOJICTBOTO
Ha yuenu or Yuusepcurera [lencunBanus (University of Pennsylvania) u uma cre-
nuaaHd pas3paboTku 3a MeaunuHcKu uscaeapanus. TPOT 6asupa Ha anropurbMm 3a
TeHEeTHIHO ThPCEHe, 32 Ja HaMepHu Hali-100puTe mapaMeTpu U aHcamO/ M Ha MOJIeIa.
C nacrpoiikure 10 noapazbupane (100 rewepanuu u 100 momyaamun) aaropuTbMbT
me Tpsabsa ga onenu 10 000 kondurypanuu Ha KoHBeiiepa, Ipeu J1a 3aBbPIIu, T.€.
HOPa/IU MPUPOJATA CH AJTOPUTHMBT € CDABHUTEHO OaBeH [47).

B mpennoxenara ontumuzanust ¢ TPOT 6posar ma reneparnuute e 10, a 6pos
Ha WHJIUBHIWTE 33 BesAKa remepaius € 100, kKaTo Taka aJaropuTbMbT TpIOBa Ja olle-
1100 xkoudurypanuu (population size + (generations x offspring size)). Taka
KOH(DUTYPUPAH, AJITOPUTHMBT BOAN /10 TO00peHNe Ha CTORHOCTHTE HA TOTHOCTTA
copex MAPE npu 19 or Berukure 21 3Haunvu B3auMOBpb3KH. [log00perneTo Ha
cpeJHaTa CTOMHOCT Ha TOYHOCTTA 3a BCWYKHU 21 3HaumMmu Bpb3KH cuopen MAPE e
0.69% wmu ot 72.08% wua 72.58% TouHOCT.

Karo enun npumep na @urypa 3.9 ca m3obpaseHu akTyaJHHTe CTOWHOCTH U
IPOrHO3aTa Ha CJYYaiiHu TOpH 3a 3aBUcUMaTa nmpoMenymBa “17. M36sgrsaMm na ocrta-
BAM (3aHaBBaM) JIMYHHU JaHHHW B OHJIAMH MarasuHuTe u nupealnoduraM Ada KyllyBaM
Karo roct, 6e3 perucrpaius’ BCJAEJICTBAE HA M304TBAHETO HA PUCK B OHJANH Ia-
3apyBaHeTo, KakTo u ontumuzanuara ¢ GridSearchCV, a na Q@urypa 3.10 onru-
Musanudara ¢ TPOT. 3a ta3u B3auMOBpb3Ka MKy HE3aBHCHUMATa U 3aBHCHMATA
IPOMEHJIMBA TOYHOCTTA Ha caydaiinu ropu cuopen MAPE 77.20%, ontumusanuara
¢ KpbCTOCAHO BAJUIUpaHe MOCTHra TOYHOCT oT 77.71%, a ontumusanuara ¢ TPOT
nono6psBa Tounocrra Ha 78.23%.

BbB dpopmaTa Ha KpaTKO 0000IIeHTe MOXKE 1A Ce KarKe, 9e U IBaTa AJIrOPUTHhMA
BOJIAT JI0 JIEKO TOM00peHre Ha Pe3y/aTaTUTe Ha CAYyYaflHu TOPH CIIOPEe] METPUKHUTE
3a OIeHKA HAa TOYHOCTTA HA MPOTHO3aTa, KaTo pesyararute nocturaaru ¢ TPOT ca
HE3HAYUTEHO 1MO-100pu. B npusiokenara KoH(MUIYpaIlds BPEeMeTO 33 H3YUCICHUE
1 Ha JBaTa aJrOPUTbMa € MPHEMJIUBO, BBIIPEKH 4Ye MOPAIM €CTECTBOTO CH U JIBATA
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®ur. 3.9: CKIOHHOCT 3a 3ala3BaHe Ha JUIHHU JAaHHU BCJIEJCTBUHE HA H30sgrBaHe HA
pHUCKa - aKTyaJHH CTOWHOCTH W TMPOTHO3a ¢ MEeTO/a CAYJaliHu TOPU U ONMTUMUZAIHAI
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®ur. 3.10: Cka0HHOCT 3a 3ama3BaHe Ha JIMYHU JAHHU BCJICICTBHE Ha M30ATBaHE HA
pHCKa - aKTyaJIJHU CTORHOCTH W MPOTHO3a ¢ METO/Ia CAyYailHu TOPU U ONTUMU3AITIS

c TPOT

AJITOPUTbMa UMAT TI'OJIAMa KOHCYMallud Ha U3YHUCIATE/IHO BpEME.

TPOT e ch3gazen 3a ONTUMA3ANNS HA 331291 OT CJIOXKHO ecTecTBO [47], HO Bee
IaK IPU ITO-MAJKO KOMILIEKCHU 33/a4d C [MO-MaJbK 00eM OT JaHHHU, aJrOPHTHMbT
MOZKe JIa MOCTUTHE J0OpU pe3yTaTH 3a CPABHHTEIHO MaJIKO Bpeme. GridSearchCV
[IpEMUHABA 1IPe3 BCAKA e Ha KOMOMHAIIMS OT IIPEeBAPUTETHO 3813/ [CHUTE [TapaMeT-
pU, KOETO € NPUYMHATA TOH Ja Ce HYyXK/ae OT IO-TOJIAM BPEMEBH U3YHUC/JIUTEICH
pecypc. EnHo aarepHaTHBHO pernieHre HAampumep Ou OWI0 MPUIoKeHa KOMOWHAIIHST
OT pelIeTbYHO M PAHIOMHU3UPAHO ThPCEHe HPHU MO-ToJdMa 0a3a OT JIaHHU, KATO ce
HalpaBAT HAKOJKO uTepanuu ¢ RandomizedSearchCV , ciies1 KoeTo BbpPXY MOy YeHU-
Te pesysraru ja ce usnoiszsa GridSearchCV. Hepocrarbk B 1031 ciy4ait 6u 6uiio,
4e BPEMETO 3a M3IIbJIHEHUE ChIN0 HAMa Ja ObJe MHOTIO MO-KPATKO U Y€ IPEIUITHI
uTepanu HaMa Jia O'bJaT B3€THU 1I0J] BHUMaHUE TIPU ONpe/ie/isine Ha CTOWHOCTUTE Ha
nmapaMeTpuTe.
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3.3 Mogean Ha moBeJieHHe NPHU B3eMaHe Ha pellie-
HU€ B OHJIAiH T'bPrOBUATA B 3aBUCUMOCT OT WH-
AUBUIYAJTHOCTTA HA MOTPeOUTE s

Bb3 ocHoBa Ha NMpoBeIcHOTO MPOyYBaHe B JUTeparypara U MOJYy4YeHUTE Pe3yITaTh
OT HACTOSIIETO U3CAeBaHe, MOKe j1a Obje 0000IIeH0, Ye HHANBUIYATHOCTTA HI'Pae
BayKHa POJis B MPOTIeca Ha TpearpueMane Ha OHJIANH MOKYIKU, Thil KaTO OT/IEJTHUTE
nOTpeOUTE/ M PUTEKABAT PA3INYHu crernuduyanu 0cOOeHOCTH, KOUTO Ce 0TPa3gaBaT
BBLPXY TAXHOTO IMOBEACHUE Ha IMOACH3HATECJIHO HUBO. PeByJITaTI/ITe OT TOBa IIPOyYBa-
He [OKa3BaT, 4e C IIOMOITA Ha METOJHUTE 33 MAIIUHHO 00ydeHHe € Bb3MOXKHO TOBA
MOBEJICHHE Ha MOTpebuTemTe J1a Ob/le HAJIeXKIHO MporHosupano. Taka ciej onTH-
vuzanug ¢ TPOT, koiito 6asupa Ha aaropuTbM 3a FeHETHIHO ThPCEHE, METOIbT
CJIydaiiHM rOpH MOCTHIa CPeJHa TOYHOCT Ha HPOrHosara or 73% 3a BCHYKH OTKPHTH
3HAYNMU B3aMMOBPB3KH. TaKa ¢ Orjiejl Ha Te3W pe3y/aTaru Morar ja ObAaT yCTaHO-
BEHH MOJIEJIM Ha IOBEJICHNE IIPUA B3eMaHe Ha pellleHue B OHJIAH ThbproBUATa, KOUTO
ca pe3IOMHUPAHH II0-T0JIY.

Cropes pesyjaraTuTe OT IPOBEIEHOTO H3CJIeBaHe II0-€KCTPOBEPTHUTE JIHY-
HOCTH OMXa pearupajy IIOJOXKHTEIHO NPU HAJIAYUE Ha IPEIJIOXKEeHHE 33 IIOKYIKA
HA YT JON'BLAHATEJHH HPOAYKTH U AKCECOAPH, CBLP3AHH C PA3LJICKIAHHLA OT
TSX NPOJYKT, K'bJIETO YPE3 ONTUMU3ANM Caydaiinu ropu nocrurar 71% rounocr na
nporuo3ara mo cpenHara abcomorHa npornenTHa rpemka (MAPE). Tesu auanoctu
CBhIIO TaKa aKTUBHO YYaCTBAT KaKTO B IMMUCAHETO, TaKa U B 4eTEHETO Ha KOMEHTapu
U TOBA CIIOPEJ TIX HUIpae 3HAYMMa POJs IIPU B3EMAHETO Ha PelIeHHe 3a IIOKYIKA.
[To-eKCTPOBEPTHHUTE JTMIHOCTH €A MO-aKTHBHE, €HTYCHA3HPAHU, IIPUKA3INBH, €Hep-
I'M4YHU U1 JOMUHUDPAIIU. HpI/I TAX € yCTaHOB€Ha TEHACHIIUA K'bM IIO-BUCOKa 4Y€CTOTa U
MHTEH3WBHOCT HA B3aMMOOTHOIIEHUSI W yKeJTaHue 3a U3sBa U JuaepcTro [58], mokaro
UHTPpOBEPTUTE Ca CKJIOHHU Jda 6'bﬂaT MMO-pe3epBUPaH U Y€CTO U3UCKBAT IMepuoa Ha
YeIMHECHUE W TUIIHHA.

ITo-croBopumBUTE NMOTPEOUTETN MPEJATOUNTAT /18 YeTAT KOMEHTAPH, OCTABEHN
OT JIDYTH KJIUEHTH, IPeJd Jla 3aKyIAT KeJaHusd OT TIX HPOAYKT. Upe3 nmpuiarame
Ha MeTOJIa CJYyYalHU FOPH CHOPE HACTOLAIIETO H3C/IeIBaHe TOBA MIPEIIIOYnTaHne Ha
HO-CrOBOPYUBHUTE HOTPebUTE M MOXKe Ja Obje 400pe upornosupano (81% rounocr
no MAPE). Tesn norpebutenn OTaeasT IO 0COGEHO BHHUMAHHE Ha OMHCAHHETO
Ha pa3rjekjIaHuTe MPOAYKTH, HAa Heropara JAerailiHoct u mHdopMaTusHOCT (84%
TOYHOCT Ha nporrosara 1o MAPE), KakTo U Ha eKCIepTHUTE ONEHKH OTHOCHO pa3-
raexkpanute npoaykTu (74% rtodHocT Ha mporHosara). [10-croBopYHBUTE JTUTHOCTH
UMAT HYKJA OT MoBevue MHMOPMUPAHOCT U CIOAEIEH OIMUT C APYTHUTe, KOTaTo ca B
[pOIeC Ha B3eMaHe Ha pelleHre B WHTepHeT [22].

ITo-mob6pocbBeCcTHUTE MPEANOYNTAT 1A UMAT BB3MOKHOCT 33 300D MKy
pa3udHu, HO MOJA00HM NMPOJAYKTH U JIa MOTaT Jjla CpaBHAT TexHuTe jeraiiiu. Tosa
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€ Taka, 3all0To JJOOPOCHBECTHUTE XOpa ca JI00pe OpraHu3upaHu, IMOJPEJeHN U Iie-
qenacodenn [14]. Tlpn Te3m morpebuTesn MponechT HA B3eMaHe Ha perieHue OHBa
VJIeCHEH W Upe3 IpeoCTaBsiHe Ha JeTaiiinu cHuMKE Ha npoaykrture (90% rTounoct
Ha mporuozata no MAPE), KakTo 1 4pe3 HaJuYHa HOAPOOHA OIEHKA MO OTIETHUTE
kputepuu Ha aprukyaure (80% rounoct wa mnporuoszara). Jlo6pocbBeCTHUTE XOpa
C'BINO Ce XapPaKTEePHU3UPAT ChC CTPEMEKA CH K'bM IMOCTUKEHUSA, T€ Ce CTPEMIT K'bM
3aBbpIIBaHe Ha TTOCTaABEHHTEe 3aja4qu 0 Kpaii [5], KoeTo 0bsicHABaA 3aI0 3a TAX €
OT BaxKHO 3HAYEHUE IMIPEJOCTABAHETO HA BbH3MOXKHOCT 3a IPOBEPKa Ha aKTyaJHATA
HAJIMIHOCT HA apTUKYJUTe U BpeMeTo 3a jgoctaBka (70% ToYHOCT Ha mpOrHo3aTa),
KaKTO ¥ Pa3THYHHUTE ONIUU 3a ToBa (78% TOYHOCT) Mpejiu J1a ce PEIIaT Jia HATIPABST
MOKYIIKa OHJIaiiH. Te3u nmorpeduresin C'bino HPeJAIoIuTaT /1a MOTAT sICHO Ja HPOC/Ie-
AAT CTaTyCa Ha INOPbYKaTa B IIPOHECa Ha 3aKyIlyBaHe U JOCTaBKa, KaKTO U Jda UMaT
BBb3MOYKHOCT 33 3allIallaHe ¢ ajJTepHaTHBHU W MMO-CUTYPHU METOIW Ha 3arlialiaHe,
K'bJIETO ONTHMU3UPAH aJIrOPUTBMbBT CIydaiinu ropu nocrura 79% mpormosma Tod-
Hoct mo MAPE.

3a eMOIIMOHAJHO CTAOUIHUTE MOTPEOUTEIN € BayKHO HpejlaraHeTo Ha pas-
JIMIHU ONIUK 3a JIOCTaBKA, KAKTO W HAJMYMETO HA AJTEePHATUBHU M HO-CUTYPHHU
METO/IM 33 3AILIAIIAHE, KbJIETO aIrOPHTbLMbBT CIydallHu ropu nocTura Ha 75% rou-
noct Ha nporuno3ara mo MAPE. TlonspraTta npoTuBOMOIOKHOCT Ha €MOIMOHATHATA
CTADUTHOCT € HEeBPOTU3MBT, KATO HEBPOTUIHUTE XOPA Ce XapaKTepu3upar ¢ TPY/I-
HOCT JIa KOHTPOJIMPAT CBOUTE €MOIHH M Ja OBJIAJABAT CHCTOSHHUETO CH Ha CTPEC
[56]. ToBa ce mOTBBPKIABA U OT pPe3yJTATHTE Ha W3CJEJBAHETO, CIIOPEJ KOUTO 34
MO-HEBPOTUYHUTE TOTPEOUTETN € M3IKJIIOUUTETHO BAYKHO TPEIOCTABAHETO HA BbH3-
MOYKHOCT 3a 0€3IJIATHO BPbIAHe Ha CTOKATA.

Cuope/, pesy/rraTuTe Ha U3CJIEBAHETO XOPATA ¢ BUCOKU CTORHOCTH HA OTBOPE-
HOCT K'bM HOB OIUT IPEAIIOYHTAT Ja KOMEHTHDAT H 33JaBAT BLIPOCH OTHOCHO
OPOAYKTUTE, 3alllOTO 3a TAX TOBa € HaYUH [Ja C€ YyBepAT B Ka4veCTBOTO Ha JaJCHUA
IPOAYKT. MeTOAbT CIydaliHu TOpM TYK MOCTHIA €HA OT HANH-HUCKATE MPOTHO3HU
croitnoct mo MAPE (53%), karo criopen Jlionc - Lewis (anrr.) Tasu croifnoct Bee
ak MoKe Ja Objie IpHueTa KaTo eJHa MPpUeMINBa 3a IeJTa IporHosa [39].

B npoBeenoro mpoy4uBane ce IOTBbP2KIaBa U CUJIHATA 3aBHCUMOCT MEKy CKJIOH-
HOCTTA K'bM IIOEMaHe Ha PUCK Ha MOTPeOUTE/NTe KATO JUIHOCTHA JeTePMIHAHTA,
u CIIoaeJidHeTo Ha JIMYHU JaHHWU B HHTE€PHET, KaKTO U IIPEeJOCTaBAHETO Ha aJITepHa-
TUBHU W MO-CHTYDHHU MeTOAW 3a 3amiamane (62% u 78% rounocr wa mporaosara
cbe caydaitin ropu 1o MAPE). OcBern ToBa Bb3IpHEMAHETO HA PUCKA € HMOJIOKH-
TEJIHO CBBP3aH € IIPEIIOYUTAHUATA Ha MOTPEOUTEJTUTE /I8 UMAT Bb3MOXKHOCTTA 14
IPOCTETAT CTaTyca Ha 3aKYINeHHUTE OT TIX MPOIYKTH, KAKTO U Ja UMAT HMPEeIOoCTa-
BEHA, CBOEBPEMEHHO KAJKY/JIMPAHATA IEHA 33 JOCTABKA. 33 Te3W MOTPEOUTEHN ChIN0
TaKa ce OKa3Ba OCOOCHO BayKHO W IIPEJOCTABAHETO HA JETANIHN CHUMKH Ha Pa3T/IeZK-
JAQHUTE TTPOAYKTH, KhIETO aJrOPUTHLMBT Caydaiinu ropu noctura 90% rounoct Ha
nporaosara nmo MAPE.
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O60011eHE

B riaBa Tpera ca npejcraBeHH pe3yJTATUTE OT W3CJEJBAHETO, KATO B HAYAJIOTO Ca
U3JI0KEHH Te3U OT eMIUPUIHOTO MPOydBaHe, KOETO CJIYKK 3a chOupaHe Ha JIaHHU.
[Ipe3enTupanu ca OTKPUTUTE 3HAYUMH B3aMMOBPB3KU MEXKTY JUIHOCTTA Ha MOTPe-
OWTe/INTe W WHIWBUIYATHATA UM CKJIOHHOCT 33 MOEMaHe Ha PHCK B OHJIAMH Ia3apy-
BaHeTO U npedepeHunTe UM K'bM OT/IeJTHUTE (PYHKIIMOHATHOCTH HA €JIeKTPOHHUTE
Mara3wHu, KaTo CHIMATE Ca MOJKPENeHn C yJAOCTOBEPEHW B HaydYHATa JUTEpPATypa
apryMeHTH.

Ha crenpamt eramn oT n3cjeBaHeTo ca MPe3eHTHPAHN PE3YJITATATE OT TPUI0KE-
HUETO Ha W30paHWTe TPU MOJEIA 33 MAINMUHHO ODydYeHWe 3a MPOTrHO3a Ha MoTpedun-
TeJICKATe IpedepeHnInyd KaTo pe3yITaT OT TIaXHATa HHIUBHAya HOCT. Tpure Momena
MOCTUTAT MPUOJIM3UTETHO €IHAKBU CPEIHH CTOMHOCTH Ha IPOTHO3UTE CIOPEI M3-
OpaHuTe METPUKHU 34 OLEHKA, KaTO CIOPEN TSX M TPUTE Mojeja Morar ja Obiaar
MOAXOSAIH 32 1MOoA00HN n3caeaBanus. Mogenbr caydaiinn ropu e u3bpaH 3a Or-
TUMU3alud Ha CJICJBalll e€Tall, Tbhil KaTO TON ITO3BOJIIBA I'bBKABO HarJlacsiBaHe Ha
mapaMeTpHUTe U € YCTONYINB Ha IIPeKOMepHO HaraxkaaHe. IIpm Hero HaMma Hy»KIa OT
TpaHcdOpMaIugd Ha JaHHUTE, TOi paboTu Jo0pe ¢ KOIUYeCTBeHM M KaTeropUiHHI
XapaKTePUCTUKN Ha JAHHUTE, KOETO IO MPaBU MOAXOIAII 33 H3CAeABAHE HA WHIM-
BH/yaJIHOCTTa B HHTEPHET, K'bJIETO MPOIECUTE U AKTUBHOCTTA HA MOTPEOUTEUTE Ca
guaaMmudHu. [Ipeioxkenara onTuMu3aIus ¢ KPbCTOCAHO BaJIuIMpaHe, Tpujiaraiiku
kJjaca GridSearchCV na oubsmorekara scikit — learn, kKakto u ¢ TPO'T, koiiTo 6a-
3Upa Ha aJITOPUTHM 33 TeHeTHIHO ThPCeHe, TeMOHCTPUPA, Y€ H JIBATA METOIa BOIAT
10 TTOIOOpsIBaHe Ha MPOTHO3HUTE CTOWHOCTH CIIOpE] METPUKHUTE 33 OIEHKA.

baswpaiiku ce Ha pesyaTaTuTe OT ISJIOCTHOTO HW3CJe/IBaHEe, B Kpad Ha TpeTa
TJIaBa ca pe3lOMUpaHU MOjIeId Ha TOBeJleHNe NMPU B3eMaHe Ha pellleHre B OHJIAWH
THProOBUATA.
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3akJIioueHune - pe3joMe Ha
MoJIydeHITe pe3yaTaTi

[ToznaBaneTo Ha JIMYHOCTTA HA MHAUBHUIA, KAKTO U TEXHUKHUTE 33 MPOTHO3UPAHE HA
npedepeHnuuTe My KaTo CJIeJCTBUE Ha HETOBATA WHIWBHIYAJTHOCT OTKPHBA MHOTO
xopu3oHTH. [Ipensum, ye qopemKuAT haKTOp UTpae perraBalia pojs B COMUATHUTE
U MKOHOMHYECKH IIPOIECH, TeMaTa 3a JUYHOCTTA € MPUWIOKHUMA B PA3/JIUYHU HAYY-
Hu obsiacTu Ha cbBpemenHus cBsr. Camo Hsikou OT Te3u chepu U JUCHUILITHU Ca
HallpAMED CTPATErnveCKOTO ylpaBJjieHne, yIpaB/JIeHneTo Ha IPOeKTH, yIIpaBJieHueTo
Ha YOBEIKU PECYypCH U MOAOOPHT Ha KAJIPH, YIPABJIEHUETO HA B3aUMOOTHOIITCHUATA
¢ KJIMEHTHUTe, YIIPABJICHUETO U OIlCHKA Ha PHUCKA, MAPKeTUHI'bT U pPeKJiaMaTa, COIU-
aJlHaTa THPrOBUs, MOAOOPIBAHETO HA JIOSTHOCTTA HA KIUEHTHUTE W eJeKTPOHHATA
Thproeusd. [IpeBaumn cbimo ¢akra, Ye CHBPEMEHHUIT CBAT U CHOTBETHO MKOHOMU-
YeCKUTE MOJI/IH Ca MPEJUMHO MOTPEOUTE/ICKH OPUEHTUPAHN, BCUYKH T€3U 00J1aCTh
MOTAT JIa Ce JOMbABAT U/ WK Ja HAMUDAT TPHJIOYKEHHEe B OHJIANH ThProBHUsTA, €JINH
CEerMeHT, KONTO Geslexki yCTOWINBO pa3BUTHE MPE3 MOCIeHATe ToAuHE [57].

PesynraTture orT Hay4uHnus TPy MOKa3BaT, ye Onpejie/ienn (pyHKIMOHATHOCTHA B
€JIeKTPOHHUTE MAra3uHN Ca MO-IIPEAMOYNTAHA OT ONPEeIeSeH: I'PYIH IOTPeOUTEH.
Taka mo3HaBAWKNM MHIMBUIYATHOCTTA HA HOTPEOUTE/INTE € Bh3MOKHO Ipe3 MeTOIH-
Te 3a MAITHHHO O0YYeHHue a ce IMPOTHO3Upa KaKBU OMXa OMIN TeXHUTEe HpedepeHIinn
B OHJIAIIH TbPropudTra U TaKa Add 6”b,ZLaT KOMIIMJINPpaHU MOZEJ/JINn Ha ITOBeJCHHEC IIpUu
B3eMaHe Ha pernerne. ToBa OM HAIPABUJIO HATIPUMED TEPCOHATU3UPAHETO HA TTOTPE-
ourenckug unrepdeiic Bb3MOXKHO, TaKa e TOil j1a orroBaps I0-100pe Ha OvYaKBa-
HUSITA Ha MOTpeOMTEINTe W TaKa Te Ja ObJaT yJIeCHeHH B IpoIleca Ha B3eMaHe Ha
peIleHyme.

OFpaHI/I‘{eHI/IH Ha mM3CJjeaBaHEeTO

Besko HaydHO m3ciieiBane MMa CBOUTE OTpPaHUYEHHS, 0COOEHO, KOraTo B HMEHTbHPa
Ha MPOYYBAHETO CTOW YOBEeKBT. Taka OCcBeH OrpaHUYeHHSTa OTHOCHO eMITUPHIHOTO
u3caeBaHe, MoxKe J1a ObIe JOIbIHEHO, Ue pe3yJTaTuTe Ha HAayIHOTO HPOyUBaHe He
Morar fia Obaar obIoBATHIHA B TeorpadcKu 1 KyaATypeH aciekT [23]. Boupekn qe
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W3Ba/IKaTa HA MPOYYBAHETO ce ChCTOU OT 226 yuacTHHKa OT HaJj, 10 bpKkaBH, Te ca
TJIAaBHO TPEJCTAaBUTENIM Ha eBpolelickaTa KyJaTypa, KoeTo OrpaHuvdaBa MpUJIOKeHNe-
TO Ha Pe3yJITATATE B pAMKUTE Ha TO3W KYJITYPEH KpPbI.

JIpyro orpanudenue ocraBa BBIPOCHT JO KOJKO OTTOBOPUTE HA YYACTHUIUATE
B M3CJieJBAHETO OTTOBAPAT HA MUCTHHHOCTTA, KAKTO OTHOCHO OIEHKATa Ha TeXHUTE
JIMYHOCTHH JICTEPMUHAHTH, TaKa U O TeXHUTE IMpedepeHnu K'bM OTAeTHATEe (DYHK-
MUOHATHOCTHU. Vl BBHIIpeKn Ue u3BagKaTa € JOCTATHIHO TOIIMA, 3a JIa MOTaT pe3y/ITa-
THTE J1a ObJAT CMETHATH 3a BaJIMIHU, IIPEJIH MTUPOKO MPUIOKEHUE UM B ITPAKTUKATA
€ TPenoPBbYUTETHO Ja O'bjie HAllpaBeHa IMPOBEPKa HA CBITUTE Upe3 JIPYTU MEeTOJH U
W3CJIe/IBAHUSI.

Hacoku 3a 6baemm n3cieBaHnd

Karo egna or ocHOBHUTE HACOKH 3a ObJEIU U3CJeIBaHUS BbpPXY TeMaTHKaTa Ha
JIECEPTALMSTA Ce HMPenopbiBa Jia ObJe MPOydYeHO JAId Upe3 MepCOHAJIM3AIUsd, U3~
XOXKJAMKN OT WHIMBHU/YAJIHOCTTA Ha HOTpebuTe i u HeropuTe npedeperum, moJs-
BaeMOCTTa Ha eJIEKTPOHHUTE Mara3uHu OWBa 3HAUUTEIHO 110100peHa.

[IpenopbuBa ce CbIO TaKa UMIUIMIATHUTE METOJM 33 OIEHKA Ha JIMYHOCTHUTE
JIETePMUHAHTH Ha TOTPeObUTEINTE B UHTEPHET J1a O'bJIAT JON'LABAHA U KOHTPOJHPAHN
upe3 exciuiuTH, KaTo TIPI TecTbT, mopasu ¢cBosg 0beM, npejaocTaBs eHa TaKaBa
BBH3MOZKHOCT.

[Ipegu mmpoKo mpugaraHe Ha Pe3yATaTHTE B MPAKTHKATA € MPEMOPHINTETHO
10/I00HY U3CJeBaHud J1a ObJIaT NPOBEPABAHN IOBTOPHO MJIM IIPU BB3MOKHOCT C I10-
roJisIMa U3BaJKa. EJIMH Apyr HaYWH, MO3BOJISBAII HAIPUMED HOJIYYeHUTE Pe3yITaTh
Ja ObJAT AOMBJIHUTETHO IPOBEPSBAHE, € MPOCTeAIBAHETO HA TOT/Ieaa Ha YIaCTHH-
mure upe3 Eye Tracking. [Topanu dakra, ge qosemkoro oko (fovea centralis) moema
nHpoOpMalus camo 1o BpeMme Ha (pukcanust BbpPXy eKpaHa, KOsITO OOMKHOBEHO Tpae
mezkty 200 u 600 MuucekyH 1 [8|, Ta3u TEXHOIOIHS TO3BOJIsIBA J1a O'b/le TPOBEPEHO
JIaJIM 1aieHa 06J1acT, HAIIPUMep ollpeiesieHa (DyHKIMOHAJTHOCT, B TOBA TUCJIO OIIIMST
WM MEHIO Ha JaJieH yed caiiT, € HAauCTHHA OT WHTepec 3a JIaJeH HOTpeOuTel.

Temata 3a W3ydaBaHe Ha WHIWBHAYAJHOCTTA W MPUJIOXKEHNETO H B Pa3TUIHU
00J1aCTH Ha CbBPEMEHHHSI YKUBOT, 0COOEHO Upe3 MPUIOKEHNeTO Ha MOJEPHUTE TeX-
HOJIOTHUH, C€ PaJiBa HA BCE MMO-3aCU/IEH MHTEepeC B Hay4YHuTe cpeju u B Ousneca. Ho e
M3KJII0YUTETHO BayKHO B TOBA MPUJIOKeEHHEe 7a ObjaT Cla3BaHW eTUIHUTE HOPMHU U
Jla He ce 3/10ynoTpebsBa, a HOCTUTHATUTE Pe3yITaTh Jda ObJaT U3M0JA3BAHU B YCJIyTa
Ha J0OBeKa.
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Hay4dHo-npuiiokHmu pe3yJiraTu

C oryien Ha U3BLPIIEHATa paboTa B TO3M JTUCEPTAIIMOHEH TPY/L U Ha Pe3YJITaTUTE, 0-
JIYU€HU B X0JIa Ha MPOBEJIeHNTe U3CJIeIBaHNd, aBTOP'BT CUNTA, Ue TTOCTABEHUTE 33,13~
YU Ca U3II'bJIHEHU U LEJITa HA JIMCEPTAMOHHUSA TPY/L, € ocTurnara. Karo cjiejcrsue
Ha TOBa MOrar jia ObJaaT (popMysIMpanu CJie/IHITe HAY YHO-IIPUJIOKHY Pe3yJITaTH:

1. N36pan e TIPI tectbT KaTo MOAXOAII ICUXOMETPUYEH MOJEJ 3a OlEeHKa Ha
JIMIHOCTTA Ha TmoTpebuTenunTe cnopen nerdakTopuus moaen [ogemure mer
(Big Five).

Canen nanpapeHuss 0OCTOEH JUTepaTypeH 0030p 3a W3ydaBaHe Ha PA3JIHIHUTE
TEOPUH ¥ MOJEJH 3a H3MepBaHe Ha JIMYHOCTTA M TAXHOTO IpUaraHe, Imnet-
dakTopHHIT MoAea lojieMuTe meT ce OKas3Ba 0COOEHO IMOAXOJISIIN 38 MOJOOHH
uzcaeapanusg. TIPI tectbr € jocta Kparbk, KOETO IIPaBU HEMOBOTO ITPUJIO-
ZKeHnne 3a JUPEKTHO 3allUTBaHe Ha HOTpe6I/ITeﬂI/IT€ B MHTEPpHET BbHb3MO2KHO. B
KoMOMHAIAA TOM 61 OMJI MOIIEH MHCTPYMEHT 3a PeBHU3UPAHE WM JOI'bJIBAHE
Ha pe3yJTaTHTe OT UMILIMIMTHATE METOJIN 33 OIeHKA Ha JIMIHOCTTA Ha IOTPe-
ourenuTe. B paMKuTe Ha M3ydeHATa JUTEPATYPa TO3U ICHXOMETPHUYEH HHCT-
PYMEHT He e W3IO0/I3BaH J0 Cera 3a OIEHKAa Ha JIMYHOCTTA HA HOTPEOUuTe/IuTe C
IeJT IPOTHO3a Ha TEXHHTE NpedepeHnny B eJIeKTPOHHATA ThPTrOBHSI.

2. Konkperuszupan e nabop or 19 ocHOBHU (DYHKIIMOHAIHOCTH HA €JIEKTPOHHUTE
Mara3nuHn.

HabopbT or 19 ocHOBHE (DYHKIIMOHATHOCTH HA €JIEKTPOHHHUTE MAra3uHU Ca
KaTeropu3npan B 3 MOJArPYNU — ChIbpPKaHUE M BbHHIIECH BUJI, HHCTPYMEHTH
oT noTpeduTesickusg wHTepdeiic u GpakTopu, BAULEIN BbpXy U304rBAHETO HA
pHUCKa, Taka de Ja 00XBaHAT KJIIOYOBH (DYHKIIMOHATHOCTH, KOUTO Ca Xapak-
TepHH 3a MOBEYETO ChbBPEMEHHU OHJIalH MarasuHu. 1o3m HabOp OT PyHKIHU-
OHATTHOCTH € TIOJXOJAII WHCTPYMEHT 3a W3CJIe/IBaHe Ha MPEeIIOYNTAHUSTa HA
noTpeduTe/IMTe B OHJIAWH T'bPrOBUATA B 3aBUCUMOCT OT TEXHHUTE JUIHOCTHU
JIETePMUHAHTH.

3. Cwb3nanena e cTpaTerus W AU3ailH HA eMIIMPUYHOTO U3CTIEIBAHE HA TPU €3UKa
¢ nobasena "6-Ta” JIMYHOCTHA JeTepMUHAHTa "M30drBaHe Ha PUCKA .

Cob3aagenara cTpaTerus W AM3aiH HA eMINPUIHOTO U3CIeABAHE Ha TPU €3U-
Ka € ¢ChOOPa3eHO ¢ OCHOBHHUTE CTAaHIAPTH 38 €THYHOCT U HeyTpasaHocT. Cien
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IPOBeZKlane Ha MPOyYBaHEeTO € HalpaBeH aHa/au3 Ha Pe3yaTaTuTe KaTo Ca OT-
KPUTHU 3HAYUMH KODeJallii MeXKJ1y OTJeTHUTE JUYHOCTHH JeTePMUHAHTH U
IpeJIOYNTaHIATa Ha HOTpeOUTesnTe B OHJIAiiH masapysameTo. llomydenure
pesyaTaTH OT MPOYyYBAHETO CHBIAJAT B HO-TOJISAMATA CH YacT C T€3H B H3yde-
HaTa JIUTEepaTypa, HO J0OaBSHETO Ha MHIWBHAyaTHATA CKIOHHOCT K'bM PHCKA
Karo "6-ra’ smuHOCTHA JerepMuHaHTa (6-Ta HE3aBHCHMA [IPOMEHJIMBA) € HO-
BOCT.

4. Pazpaborenu ca Tpu MOJe/1a 38 MalluHHO 0Dy4YeHue: JIMHeliHa, perpecust, ’bPBo
HA PEIeHusITa W CJaydaiinu ropu. Peann3upana € ONTHUMH3AMUS 33 METOIa
CJay4aliHu ropu.

C paszpaborenure Tpu MOJ€1a EKCIEPUMEHTAJHO € HAITpaBeHa MPOTHO3a 34
npedepeHuuTe Ha MOTpeOuTeIuTe KbM olpe/iesieHn (hbYHKIUOHAJIHOCTH HA
eJIeKTPOHHUTE Mara3WHH B 3aBHCHMOCT OT TXHATA WHIMBUIYAJTHOCT, KATO B
U3YUCIEHUATA BJIM3AT CAMO OTKPUTUTE 3HAYUME BPDB3KH MEXKIY OTIEJTHHUTE
JINYHOCTHU JieTepMuHanTu u (pyukiuonagnoctu. Criej; HAIpABEHUs CPABHU-
TeJIeH aHAJN3 Ha PEe3yATaTUTe CIOpes] NPUJIOKUMH METPUKH 33 ONEHKa Ha
IIPOTHO3aTA Ha OTJIEJTHUTE MOJENH 33 MAIINHHO OOydeHHe e IpeIoKeHa U pe-
AJIN3UpaHa ONTUMHU3AINS 33 eUH OT TAX, 4 HMEHHO 3a MeTOa CJIyJYaiiHi TOpH,
KOHTO ce OKa3Ba IMOIXOIAIL B H3CJIeIBAaHATA 0OJIACT.

5. KoMmmiumpanu ca Mojiesid 3a IOBeJCHHE Ha HOTPeOUTE/NNTe IIPU B3eMaHe Ha
pellieHns] B OHJIAMH ThbPrOBULATA CIOPE/l TAXHATA WHAUBUIYATHOCT.

BenencTue Ha nosrydeHuTe pe3yaTaTH OT HAJOCTHOTO H3CJeIBaHe Ca KOMITH-
JIMPAHU MOJIEIN 33 MOBEJICHHe Ha MOTPeOUTE/NNTE IPU B3eMaHe Ha PelleHusT B
OHJIAflH T'bProBUsITA CIIOPE/I TAXHATA WHIUBUIYAJTHOCT, K'bJAETO IIpedepeHIiu-
Te Ha noTpedbuTe/MTe MOTAT YCIEITHO Ja Ob/IaT MPOrHO3UPAHE UpPe3 TPUJIOZKe-
HIe Ha MeTOAuTe 33 MalnHHO obOydenne. [Topaan daxra, e KOMIMJITpPaHUTE
MOJIEJIH Ca CJICJICTBHE Ha Pe3yJITaTUTe OT eMIUPUYHOTO H3CJeIBaHe H IOJY-
YeHUTe Pe3yJTaTH OT eKCIePpHUMEHTa ¢ MOJEIUTE 33 MAIIUHHO O0ydeHHe, Te
HsMaT aHAJIOr B TO3M BHJI, B U3yUYeHATA JIUTEPATYPA.

[TocTurnarure pesyararu Moxe Jia ObJarT M3I0JI3BAHU KATO M3XOJHA 1O3M-
IUs TPU TEPCOHAJM3AINS B OHJIAHH ThbPIOBHATA, KATO PE3YJITATUTE MOTAT 1A
Ob/IaT TPUJIOXKEHH K'bM HOBH TOTpebuTEIN, € 1ea JAa ObJAaT NPOrHO3WpPaHU
TeXHUTe TPeJIINOYNTAHNS, KATO Cce 3Hae TIXHATAa WHIUBUIYAJTHOCT W MO TO3U
HAYMUH HEOOXOJUMOCTTA OT M3PUYHO 3aMUTBAHE 33 TPeIIOYNTAHNe /18 OTIIaTHe.

Asmopegepamu na oucepmavuu 2021 (2) 54-108



103 P. Kerunos: UanuBrAyatHOCT U MOJIE/IN IIPU B3eMaHe Ha PelleHne B WHTEPHET

Jleknapaliud 3a OpUTMHAJJHOCT HA
pe3yJITATUTE

Jlexrapupam, de HACTOAMATA AUCEPTAIMS CbIbpPKA OPUTHHAJIHA PE3YITATH, MOJTY-
YeHW MPU TPOBEJIEHN OT MeH HaydYHW W3CJIeJBaHus (C MOAKpernara u C¢hIefCTBHETO
Ha HaydHUsl MH PBKOBOJMTEN). Pe3yaraTure, KOUTO ¢a MOJTYIeHH, OMUCAHH /U
nyOJUKYBaHU OT APYTH yUEHHU, ca HAJIEKHO U IMOAPOOHO MUTUpPAHU B OMOIMOIpa-
dusdra.

Hacrosmmara gucepranus He e npujaraia 3a IpuaobUBaHe Ha HaydHA CTEIeH B
JPYTro BUCIIE YUYUJIHUIE, YHUBEPCUTET WU HAYyYeH UHCTUTYT.

Codus, 07.05.2021 . p Q\M
, \L\

[Tommouc:
/Pymen Kemunos/
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