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Development of an Information System with User-Controlled Structure and 

Content 

Plamen Milev1 

Abstract 

This paper presents the development of an information system with a user-controlled structure and content, 

aimed at providing a flexible platform for dynamic data entry and management. The system allows 

administrators to create templates for documents dynamically, which can then be filled out by other users. 

This approach enables the process to adapt to changing requirements without requiring new pages to be 

programmed in the information system. Instead, administrators can create new dynamic document templates, 

which users can subsequently fill out, making the system highly adaptable to evolving needs. The data is 

stored in a JSON format, allowing high flexibility in data representation and integration. Key functionalities 

include user-driven creation of data structures, dynamic content generation, and a user-friendly interface for 

seamless interaction. The paper discusses the architecture of the system, the technical challenges faced, and 

the solutions implemented to achieve a robust and adaptable platform. The presented system has potential 

applications in the educational sector where customizable data management is crucial. 

Key words: Information System, Dynamic Content, JSON, Templates, Education 

JEL:  C88, L86. 

Introduction  

This paper presents the development of an information system with user-controlled structure and content, 

aimed at providing a flexible platform for dynamic data entry and management. The system is designed to 

meet the needs of organizations where data collection requirements frequently change, requiring flexibility 

and easy adaptation. By allowing users to create dynamic templates, the system offers a new approach to 

content management that eliminates the need for constant code changes and allows quick adaptation to new 

requirements. The implementation of such a concept could be particularly useful in a university environment, 

where frequent changes in regulations dictate the structure of various documents and forms. 

The aim of this paper is to present a concept that can serve as a basis for the development of an information 

system with user-controlled structure and content. This includes: 

¶ Creating a user interface that allows easy configuration of page structure and content. 

¶ Ensuring data dynamism through the use of JSON for storage. 

¶ Developing functionalities that allow quick adaptation to new requirements by creating new 

templates and dynamic data entry. 

The system is designed to be user-friendly and to provide a high level of flexibility in data management. 
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Literature Review 

In recent years, the development of user-controlled information systems has gained momentum due to the 

need for adaptable, user-friendly, and dynamic data management platforms. These systems cater to sectors 

like education and business, where data and content structures often need continuous adjustments without 

requiring deep technical intervention. Existing literature on user-driven structure creation and content 

flexibility emphasizes the relevance of JSON-based data management, dynamic template creation, and the 

seamless integration of user interfaces, aligning closely with the objectives of this study. Some authors 

investigated a user-controlled document recommendation system aimed at knowledge workers, which shares 

foundational goals with dynamic template creation [1]. Their study highlights how allowing users to control 

content structures enables systems to better align with individual needs, fostering a flexible environment for 

document management. Similarly, this paper presents a systemôs template creation mechanism that allows 

administrators to design and deploy document structures dynamically, enhancing usability and scalability 

without complex reprogramming. Other authors explored the adaptability of hypermedia systems, focusing 

on user-controlled metadata to allow fluid data categorization and retrieval [2]. Their approach, which 

enables metadata structuring through user-driven actions, complements the aim of the system presented in 

this paper to support evolving data management requirements by leveraging JSON for flexible data storage. 

This adaptability is crucial in systems where content relevance depends on user-driven modifications. 

JSON's role in flexible data representation has been widely recognized for its ease of integration and its 

adaptability in storing and retrieving complex data structures. Some authors utilized JSON-based structuring 

in their exploratory search system, allowing users to personalize data visualization and interaction [3]. The 

use of JSON within the approach of the current research similarly supports a responsive and versatile system 

where document templates can be modified in real-time based on user or administrator needs, fostering a 

flexible data environment that can adjust to various use cases. In the educational sector, the need for dynamic 

content management is critical. Authors in this subject area examined adaptive learning environments where 

users, particularly educators, could customize learning materials based on evolving curricular demands [4]. 

The application potential of the presented in the paper system in education is evident, as dynamic document 

templates would enable institutions to address changing educational content requirements seamlessly without 

reprogramming efforts. Other authors investigated user-controlled systems in the context of privacy and user 

data management [5]. Their study underscores the importance of user-friendly interfaces that allow non-

technical users to interact with complex data structures easily. In line with this, the presented in the research 

systemôs emphasis on a user-friendly interface for template creation and content management ensures that 

even those with limited technical knowledge can effectively utilize the platform, broadening its usability 

across diverse applications. Another research discusses the impact of emerging technologies on higher 

education, highlighting the importance of flexibility and adaptability in the face of rapidly changing 

educational needs [6]. This aligns closely with the objectives of the present study, which aims to create an 

information system capable of addressing dynamic requirements in a university context. The integration of 

cloud services into educational environments has been found to significantly enhance interactivity and 

improve the learning experience [7]. The use of cloud-based platforms such as Office 365 provides students 

and instructors with seamless access to collaborative tools, which aligns closely with the objective of this 

study to create a flexible and user-controlled system for managing educational content. The integration of the 

Internet of Things (IoT) in education has the potential to transform the educational landscape by enhancing 

data-driven decision making and providing personalized learning experiences [8]. This aligns with the 

objectives of the current study, which aims to create a flexible information system capable of supporting 

evolving educational requirements. Integration of Business Process Management (BPM) software within 

existing IT environments is crucial for enabling dynamic management of business processes [9]. Universities 

face challenges in integrating BPM solutions into their IT infrastructure, yet the potential benefits for 

improved efficiency and adaptability are significant. The proposed in the paper information system aims to 
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provide dynamic customization and optimization, akin to the approach described by other authors in the 

subject area, where a proactive performance management solution ensures timely identification and 

resolution of issues, ultimately leading to positive economic impacts [10]. 

The literature review positions this paper within a broader framework of user-controlled information 

systems, emphasizing the benefits of dynamic document management, JSON-based flexibility, and user-

centric design. Additionally, it underlines the significance of incorporating emerging technologies and 

proactive approaches to ensure the adaptability and efficiency of data-intensive systems. 

Approach for Development of the Information System 

The fundamental process of digitalization of regulations for process automation in the form of an information 

system is illustrated in Fig. 1. 

 

 
Source: Author 

Figure 1: Fundamental process of digitalization of regulations through the use of an information system 

 

The architecture of the proposed information system consists of several key components that interact to 

provide dynamic data management capabilities (Fig. 2): 

¶ Client-Side Component: Provides a user-friendly interface that allows administrators to create 

templates and users to fill out the forms dynamically. 

¶ Server-Side Component: Handles user requests, processes data, and manages interactions between 

the client and data storage. 

¶ Intermediate Component: Stores the configuration of page structures in JSON format. The web 

server uses this component to dynamically generate pages based on the stored configurations before 

loading the relevant data. This approach ensures that any changes in page structure are easily 

reflected without the need for direct modifications in the server code. 

¶ Data Storage: Utilizes a traditional relational database for storing user data and filled-out forms, 

while JSON is used to store the dynamic configurations of page structures. This combination ensures 

both the flexibility of representing dynamic templates and the robustness of structured data 

management for user inputs. 

The architectural design aims to decouple the data representation from the underlying storage mechanisms, 

allowing for greater flexibility in adapting the system to different use cases. The use of JSON enables 

efficient storage of hierarchical page configurations, while the relational database ensures consistent and 

reliable storage of the collected data. 
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Source: Author 

Figure 2: Architecture of the information system 

 

The proposed information system is designed to allow users to create and manage document templates 

dynamically. Administrators can define the structure of templates by specifying the fields required, which 

can then be filled out by other users. This approach allows the system to adapt quickly to changing 

requirements without needing developer intervention. For instance, if new regulations require additional 

information in a particular form, administrators can easily modify the existing template or create a new one, 

and the changes will be immediately reflected in the system. This process eliminates the need for traditional 

software development cycles to implement such changes, making the system more agile and responsive. 

The system provides several key functionalities to enhance user experience and adaptability (Fig. 3): 

¶ Administrators have the ability to create and edit templates, specifying the structure and type of data 

to be collected. 

¶ Users can fill out documents based on the templates created, ensuring that the data collected meets 

the current requirements. 
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¶ The use of JSON allows for flexible storage of page configurations, while the relational database 

manages user data effectively, making it easier to adapt to different types of data and changes in 

structure. 

 

 
Source: Author 

Figure 3: Key functionalities of the information system 

 

These functionalities make the system highly adaptable to evolving needs and enable easy customization of 

data collection processes. 

Developing a system with such a high degree of flexibility posed several technical challenges. The most 

notable challenges are presented in Fig. 4. The corresponding solutions implemented are: 

¶ Using JSON to store page configurations allows for flexible and efficient representation of dynamic 

structures. This makes it easier to generate and modify pages without requiring code-level changes. 

¶ A combination of JSON for configurations and a relational database for user data is proposed. The 

relational database ensures data consistency and integrity, while JSON provides the flexibility 

needed for dynamically changing templates. 

¶ The client-side component should be designed with a focus on usability, incorporating intuitive drag-

and-drop features and straightforward input fields to make template creation and editing accessible 

to non-technical users. 

 

 
Source: Author 

Figure 4: Challenges in development of the information system 

 

The proposed corresponding to the challenges solutions allow the system to maintain a high level of 

adaptability while ensuring reliability and ease of use. 

The presented in the paper approach for development of an information system has potential applications in 

various fields where data collection and document management need to be flexible and adaptive. Specific 

benefits include the educational sector, because universities can use the system to manage forms and 

documents, adapting to frequent changes in regulations and requirements. Overall, the flexibility offered by 

the system allows organizations to respond quickly to changing requirements without significant overhead in 

software development. 
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Conclusion 

In conclusion, this paper presents a concept for an information system that addresses the need for flexibility 

and adaptability in document management. By allowing user-controlled configurations and using JSON 

alongside a traditional relational database, the system effectively handles dynamic requirements without the 

need for extensive programming. The implementation of such a system can greatly benefit sectors that 

require frequent updates to document structures, such as the educational sector. 
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ʀʜʝʝʥ ʧʦʜʭʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʠʥʪʝʨʚʶʪʘ ʟʘ ʮʝʣʠʪʝ 

ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ 

 A conceptual approach to analyzing quantitative interview data for logistics research 

ʅʠʢʦʣʘʡ ɼʨʘʛʦʤʠʨʦʚ1 

 

ʈʝʟʶʤʝ 

ʅʝʩʲʤʥʝʥʦ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʚʘʞʥʠ ʢʘʢʪʦ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʪʘʢʘ ʠ ʟʘ ʮʝʣʠʪʝ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʝʜʠʥʠʮʠʪʝ. ɸʢʦ ʜʦʧʨʝʜʠ ʛʦʜʠʥʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʦʫʯʚʘʥʠʷʪʘ ʩʝ ʩʪʨʝʤʷʭʘ 

ʜʘ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʩʠʣʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ, ʪʦ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʥ ʙʫʤ ʩʝ ʧʦʷʚʷʚʘʪ ʠ ʜʨʫʛʠ ʧʦʪʨʝʙʥʦʩʪʠ. ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʩʣʦʚʠʷ ʩʝ 

ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʚʩʝ ʧʦʚʝʯʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʢʘʪʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʫʜʠʦ ʟʘʧʠʩʠ, ʚʠʜʝʦ, 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʪʝʢʩʪʦʚʝ ʠ ʧʨ. ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʜʝʬʠʥʠʨʘ ʠʜʝʝʥ ʧʦʜʭʦʜ ʟʘ ʘʥʘʣʠʟ 

ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʪʝʢʩʪʦʚʝ ʦʪ ʧʨʦʚʝʜʝʥʠ ʠʥʪʝʨʚʶʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ. ʅʝʛʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʩʥʦʚʘ ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠʣʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʙʲʜʝʱʠ ʪʘʢʠʚʘ. ʅʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʜʦʢʣʘʜʘ ʝ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʷʢʦʠ ʢʦʥʢʨʝʪʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ, ʢʘʢʪʦ ʠ 

ʥʘ ʪʝʭʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. 

Abstract 

Definitely, research is important both from a scientific point of view and for business management purposes. 

If years ago, much of the studies tended to be based on the analysis of quantitative and highly structured 

data, other needs are emerging in the days of information and technology boom. In today's environment, the 

use of quantitative data such as images, audio recordings, videos, unstructured texts, etc. is increasingly 

required. The aim of this paper is to define a conceptual approach for analysing quantitative data from texts 

of interviews conducted in the field of logistics by using software systems. Its results can be the basis for new 

studies or the extension of future ones. Some specific software systems that can be used and their features 

are an important part of the report. 

JEL:  C10, M21, C88 

ʋʚʦʜ 

ɼʦʧʨʝʜʠ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʦʛʘʪʦ ʩʝ ʛʦʚʦʨʝʰʝ ʟʘ ʜʘʥʥʠ, ʩʝ 

ʚʲʟʧʨʠʝʤʘʰʝ ʧʨʝʜʠʤʥʦ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʪʘʢʠʚʘ. ɿʘ ʢʘʯʝʩʪʚʝʥʠʪʝ ʩʝ ʩʧʦʤʝʥʘʚʘʰʝ, ʥʦ 

ʧʦ-ʩʢʦʨʦ ʠʤʘʭʘ ʘʙʩʪʨʘʢʪʝʥ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʟʚʫʢ ʠ ʧʨ. ʦʩʪʘʚʘʰʝ ʚ ʟʦʥʘʪʘ ʥʘ ʬʫʪʫʨʠʟʤʘ. ɼʥʝʩ ʦʙʘʯʝ ʩʤʝ ʩʚʠʜʝʪʝʣʠ ʥʘ ʪʦʚʘ ï 

ʧʦʯʪʠ ʚʩʷʢʦ ʝʜʥʦ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ ʣʝʢʦʪʘ ʨʘʟʧʦʟʥʘʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʦʙʱʘʚʘ ʨʘʟʛʦʚʦʨʠ, 

ʦʙʨʘʙʦʪʚʘ ʩʥʠʤʢʠ ʠ ʧʨ. ʊʝʟʠ ʧʨʦʮʝʩʠ ʥʷʤʘ ʢʘʢ ʜʘ ʥʝ ʩʝ ʧʨʝʥʝʩʘʪ ʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʫʯʥʠʪʝ 

 
1 ʜʦʮ. ʜ-ʨ ʅʠʢʦʣʘʡ ɼʨʘʛʦʤʠʨʦʚ, ʢʘʪʝʜʨʘ Ăʃʦʛʠʩʪʠʢʘ ʠ ʚʝʨʠʛʠ ʥʘ ʜʦʩʪʘʚʢʠʪʝñ ï ʋʅʉʉ, ORCID: 0000-0002-0923-

962X, e-mail: ndragomirov@unwe.bg 
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ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ ʧʨʦʮʝʩ ʜʘ ʙʲʜʝ ʥʘʜʛʨʘʜʝʥ ʩ ʥʦʚʠ ʠ ʣʝʩʥʦ ʜʦʩʪʲʧʥʠ ʠʥʩʪʨʫʤʝʥʪʠ. 

ɺʝʯʝ ʩʤʝ ʩʚʠʜʝʪʝʣʠ ʥʘ ʢʦʥʮʝʧʪʫʘʣʥʠ ʤʦʜʝʣʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ ʥʘʫʯʥʘ ʣʠʪʝʨʘʪʫʨʘ [1] 

ï ʥʝʱʦ, ʢʦʝʪʦ ʧʨʝʜʠ ʙʠ ʟʚʫʯʘʣʦ ʜʦʩʪʘ ʬʫʪʫʨʠʩʪʠʯʥʦ ʠ ʜʘʣʝʯʥʦ.  

ʃʦʛʠʩʪʠʢʘʪʘ ʢʘʪʦ ʥʘʫʢʘ ʠʤʘ ʩʚʦʝʪʦ ʠʥʪʝʥʟʠʚʥʦ ʨʘʟʚʠʪʠʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʠ ʪʦʚʘ ʝ 

ʧʨʦʜʠʢʪʫʚʘʥʦ ʦʪ ʨʝʜʠʮʘ ʦʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ. ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʪʦʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʠ ʝʜʥʘ ʩʧʝʮʠʬʠʯʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʝʡʥʠʷ ʬʦʢʫʩ ʦʪ 

ʦʪʜʝʣʥʘʪʘ ʬʠʨʤʘ ʢʲʤ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʢʲʤ ʢʦʷʪʦ ʧʨʠʥʘʜʣʝʞʠ [2]. ʊʘʢʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʝʚʦʣʶʮʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʩʠʣʥʦ 

ʘʢʪʫʘʣʥʘ ʪʝʤʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʜʦʚʝʞʜʘ ʠ ʜʦ ʨʘʟʚʠʪʠʝ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʥʦʚʠ ʠ 

ʧʦ-ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ. 

ɸʢʦ ʙʲʜʘʪ ʧʨʦʩʣʝʜʝʥʠ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ, ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚ ʧʦ-ʛʦʣʷʤʘʪʘ ʩʠ 

ʯʘʩʪ ʨʘʟʯʠʪʘʪ ʥʘ ʜʘʥʥʠ ʦʪ ʘʥʢʝʪʠ, ʢʦʠʪʦ ʩʣʝʜ ʪʦʚʘ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ/ʠʣʠ ʚ 

ʢʦʤʙʠʥʘʮʠʷ ʚ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʘʟʫʩʠ. ɼʦʥʷʢʲʜʝ ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʯʠʥʘʪʘ, ʯʝ 

ʧʦʚʝʯʝʪʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠʤʘʪ ʧʦ-ʬʫʥʜʘʤʝʥʪʘʣʝʥ ʠ ʦʙʱ ʭʘʨʘʢʪʝʨ. ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʧʦ-ʪʝʩʥʠ 

ʧʨʦʙʣʝʤʠ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʢʘʢʪʦ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʩʚʝʪʘ ʩʲʦʪʚʝʪʥʦ ʜʦʚʝʞʜʘ ʜʦ ʪʲʨʩʝʥʝʪʦ ʥʘ ʥʦʚʠ ʬʦʨʤʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʝ ʩʚʲʨʟʘʥʘ ʩ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʜʘ ʦʪʛʦʚʘʨʷʪ ʩʚʦʙʦʜʥʦ ʥʘ ʜʘʜʝʥʠ ʚʲʧʨʦʩʠ ʠ ʩʣʝʜ ʪʦʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʜʘ 

ʙʲʜʘʪ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ. ɺʲʧʨʝʢʠ ʯʝ ʢʘʪʦ ʩʲʜʲʨʞʘʥʠʝ ʧʨʦʙʣʝʤʲʪ ʥʝ ʝ ʥʝʱʦ ʥʦʚʦ, ʪʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʠʤʘ ʠ ʩʚʦʠʪʝ ʩʧʝʮʠʬʠʢʠ. ɿʘʪʦʚʘ ʠ ʮʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʜʝʬʠʥʠʨʘ ʠʜʝʝʥ ʧʦʜʭʦʜ ʟʘ 

ʘʥʘʣʠʟ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʪʝʢʩʪʦʚʝ ʦʪ ʧʨʦʚʝʜʝʥʠ ʠʥʪʝʨʚʶʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ. ʅʝʛʦʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʩʥʦʚʘ ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠʣʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʙʲʜʝʱʠ ʪʘʢʠʚʘ. ʅʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʜʦʢʣʘʜʘ ʝ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʷʢʦʠ ʢʦʥʢʨʝʪʥʠ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ, ʢʘʢʪʦ ʠ ʥʘ 

ʪʝʭʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ. 

ɺʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ 

ʂʦʛʘʪʦ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪʦʚʝ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʧʦ ʨʘʟʣʠʯʝʥ 

ʥʘʯʠʥ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʝ ʪʷʭʥʘʪʘ ʩʣʦʞʥʦʩʪ, ʘ ʦʪ ʜʨʫʛʘ, ʩʘ ʠʥʪʝʨʬʝʡʩʲʪ ʥʘ ʨʘʙʦʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʧʦʟʥʘʥʠʷ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʜʘʜʝʥ ʝʟʠʢ. ʂʘʟʘʥʦ ʧʦ ʜʨʫʛ ʥʘʯʠʥ, ʝʜʥʘʪʘ ʘʣʪʝʨʥʘʪʠʚʘ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʥʘʧʲʣʥʦ ʟʘʚʲʨʰʝʥʠ ʧʨʦʜʫʢʪʠ ʩ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ, ʢʦʠʪʦ ʥʝ ʠʟʠʩʢʚʘʪ ʧʦʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ 

ʧʠʩʘʥʝ ʥʘ ʢʦʜ, ʜʦʢʘʪʦ ʧʨʠ ʜʨʫʛʠʪʝ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʀʀ (ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ) ʟʘ 

ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʨʝʰʝʥʠʷ ʢʘʪʦ1: 

- ʆʪʜʝʣʥʠ ʧʨʦʜʫʢʪʠ ï WordStat, MonkeyLearn, Lexalytics, RapidMiner, KNIME, IBM Watson 

NLP, Orage, Google Cloud Natural Language API ʠ ʜʨ. 

- ɹʠʙʣʠʦʪʝʢʠ, ʢʦʠʪʦ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʘ ʟʘ Python ï SpaCy, NLTK (Natural Language Toolkit), 

TextBlob, Gensim, Scikit-learn, PyTorch/NLP + TensorFlow, ʢʘʢʪʦ ʠ ʢʦʤʙʠʥʘʮʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʠ Hugging Face Transformers. 

ʆʪ ʧʦʩʦʯʝʥʠʪʝ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʥʷʢʦʠ ʦʪ ʪʷʭ ʠʤʘʪ ʨʘʟʣʠʯʝʥ ʬʦʢʫʩ, ʥʦ ʧʨʝʜʣʘʛʘʪ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪ. ɼʨʫʛʠ, ʚʲʧʨʝʢʠ ʯʝ ʩʘ ʥʝʩʦʯʥʠ ʢʲʤ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʦʚʝ, ʠʤʘʪ 

ʧʦ-ʦʙʱʠ ʠʣʠ ʧʦ-ʩʧʝʮʠʬʠʯʥʠ ʥʘʩʦʯʝʥʦʩʪʠ. ʊʨʝʪʠ ʧʲʢ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ ʙʠʙʣʠʦʪʝʢʠ 

ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʘʰʠʥʥʦ ʩʘʤʦʦʙʫʯʝʥʠʝ (machine learning platform) ʠ ʧʨ. ʂʘʪʦ ʮʷʣʦ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʩʘ 

ʤʥʦʛʦ ʠ ʦʩʪʘʚʘ ʦʪʚʦʨʝʥ ʚʲʧʨʦʩʲʪ ʟʘ ʠʟʙʦʨʘ ʥʘ ʢʦʥʢʨʝʪʥʠ ʨʝʰʝʥʠʷ. 

 
1 ʉʧʠʩʲʮʠʪʝ ʥʝ ʩʘ ʠʟʯʝʨʧʘʪʝʣʥʠ ʠ ʠʤʘʪ ʩʘʤʦ ʤʘʨʢʠʨʘʱ ʭʘʨʘʢʪʝʨ ʥʘ ʯʘʩʪ ʦʪ ʨʝʰʝʥʠʷʪʘ. 
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ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʘ ʚʢʣʶʯʝʥʠ ʙʘʟʦʚʠ ʧʦʩʪʘʥʦʚʢʠ, ʢʘʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʚʝ ʨʝʰʝʥʠʷ, ʘ ʠʤʝʥʥʦ 

WordStat [3], ʢʘʢʪʦ ʠ NLTK [4]. ʇʲʨʚʠʷʪ ʧʨʦʜʫʢʪ ʝ ʥʘʧʲʣʥʦ ʟʘʚʲʨʰʝʥ, ʧʨʝʜʦʩʪʘʚʷʱ ʙʦʛʘʪ GUI 

(graphical user interface). ɺʪʦʨʦʪʦ ʨʝʰʝʥʠʝ ʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʨʝʜʘ ʥʘ Jupyter Lab [5], ʢʘʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʙʠʙʣʠʦʪʝʢʠʪʝ ʥʘ NLTK ʠ TextBlob ʚ Python. ɼʚʝʪʝ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩʘ ʫʜʘʯʥʠ ʟʘ ʠʣʶʩʪʨʠʨʘʥʝ ʥʘ 

ʧʨʦʮʝʩʘ ʧʦ ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ ʠ ʤʘʨʢʠʨʘʥʝ ʥʘ ʥʷʢʦʠ ʦʩʦʙʝʥʦʩʪʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʜʦʢʣʘʜʘ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʤʝʞʜʠʥʥʠ ʜʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠ ʠʥʪʝʨʚʶʪʘ ʩʨʝʜ ʙʲʣʛʘʨʩʢʠ ʣʦʛʠʩʪʠʯʥʠ, ʪʲʨʛʦʚʩʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʠʣʶʩʪʨʘʪʠʚʝʥ ʭʘʨʘʢʪʝʨ. 

ʇʦʜʛʦʪʦʚʢʘ ʟʘ ʘʥʘʣʠʟ ʠ ʥʝʡʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ 

ʉʨʝʜ ʦʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ ʚ ʘʥʘʣʠʟʘ ʩʝ ʧʦʜʨʝʞʜʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʝʢʩʪʦʚʝʪʝ, ʩ ʢʦʷʪʦ ʩʝ 

ʮʝʣʠ ʪʷʭʥʦʪʦ ʘʜʘʧʪʠʨʘʥʝ ʟʘ ʢʦʥʢʨʝʪʥʘʪʘ ʩʠʩʪʝʤʘ. ɸʢʦ ʟʘʚʲʨʰʝʥʠʪʝ ʧʨʦʜʫʢʪʠ ʛʦ ʧʨʘʚʷʪ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʩʪʨʦʡʢʠ, ʪʦ ʟʘ 

ʦʩʪʘʥʘʣʠʪʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʧʨʦʮʝʩ ʥʘ ʪʦʢʝʥʠʟʘʮʠʷ (Tokenization). ʊʦʟʠ ʧʨʦʮʝʩ ʩʝ ʦʧʨʝʜʝʣʷ ʚ ʪʝʦʨʠʷʪʘ ʠ 

ʧʨʘʢʪʠʢʘʪʘ ʢʘʪʦ ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʩʪʲʧʢʘ ʟʘ Natural Language Processing (NLP). ʇʦ ʩʲʱʝʩʪʚʦ ʪʦʚʘ ʝ 

ʨʘʟʜʨʦʙʷʚʘʥʝ ʥʘ ʪʝʢʩʪʘ ʥʘ ʧʦ-ʤʘʣʢʠ ʯʘʩʪʠ. ʊʝʟʠ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʩʘ ʜʫʤʠ, ʠʟʨʝʯʝʥʠʷ ʠʣʠ ʜʨʫʛʠ 

ʪʝʢʩʪʦʚʠ ʩʝʛʤʝʥʪʠ. ʊʷʭʥʦʪʦ ʩʲʱʝʩʪʚʫʚʘʥʝ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. 

ʇʨʷʢʦ ʩ ʧʨʦʮʝʩʘ ʥʘ ʪʦʢʝʥʠʟʘʮʠʷ ʩʝ ʩʚʲʨʟʚʘʪ ʜʚʘ ʜʨʫʛʠ ʧʨʦʮʝʩʘ, ʘ ʠʤʝʥʥʦ Stemming ʠ Lemmatizition, 

ʦʪʥʦʚʦ ʧʨʠʯʠʩʣʷʚʘʥʠ ʢʲʤ NLP. ʀ ʧʨʠ ʜʚʘʪʘ ʧʨʦʮʝʩʘ ʩʝ ʮʝʣʠ ʠʟʚʝʞʜʘʥʝ ʥʘ ʦʙʱʠ ʯʘʩʪʠ ʥʘ ʜʫʤʠʪʝ, ʩ 

ʢʦʝʪʦ ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ ʙʨʦʷʪ ʥʘ ʪʦʢʝʥʠʪʝ. ʅʘʧʨʠʤʝʨ ʪʝʢʩʪʲʪ ñitems are not ready for shippingò ʤʦʞʝ ʜʘ 

ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ Stemming ʚ [óitemô, óareô, ónotô, óreadyô, óforô, óshipô] ʠ ʩʝ ʚʠʞʜʘ 

ʧʨʝʤʘʭʚʘʥʝʪʦ ʥʘ ñsò ʠ ñingò. ʇʨʠ ʜʨʫʛʠʷ ʧʨʦʮʝʩ (Lemmatizition) ʩʝ ʮʝʣʠ ʧʦ-ʩʣʦʞʥʘ ʤʦʨʬʦʣʦʛʠʯʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ ʠʟʚʝʞʜʘʥʝ ʥʘ ʨʝʯʥʠʢʦʚʠʪʝ ʬʦʨʤʠ ʠ ʧʨ. [6] 

ʉʲʧʲʪʩʪʚʘʱʘ ʩʪʲʧʢʘ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʯʥʠʮʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʩʚʦʠʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ɽʜʠʥ ʦʪ 

ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʪʘʢʠʚʘ ʝ ʨʝʯʥʠʢʲʪ ʥʘ ʜʫʤʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʠʟʢʣʶʯʝʥʠ. ʇʦ ʩʲʱʝʩʪʚʦ ʪʦʚʘ ʩʘ ʜʫʤʠ ʠ 

ʠʟʨʘʟʠ, ʢʦʠʪʦ ʩʝ ʮʝʣʠ ʜʘ ʙʲʜʘʪ ʧʨʝʤʘʭʥʘʪʠ ʦʪ ʘʥʘʣʠʟʘ, ʠʣʠ ʪ. ʥʘʨ stopwords. ɿʘ ʚʩʝʢʠ ʝʟʠʢ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʝ ʨʘʟʣʠʯʥʦ ʠ ʦʙʠʢʥʦʚʝʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʫʥʠʚʝʨʩʘʣʥʠ 

ʨʝʯʥʠʮʠ, ʢʦʠʪʦ ʩʝ ʥʘʜʛʨʘʞʜʘʪ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪ. ɺ ʪʦʟʠ ʠ ʧʨʝʜʭʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʧʦʜʦʙʥʠ ʨʝʯʥʠʮʠ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʨʝʜʠʮʘ ʦʩʦʙʝʥʦʩʪʠ ʧʦʨʘʜʠ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ 

ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʚ ʪʝʦʨʠʷʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʩʨʝʱʘʪ ʩʝʨʠʦʟʥʠ ʨʘʟʤʠʥʘʚʘʥʠʷ ʧʨʠ 

ʪʝʨʤʠʥʠ ʩ ʝʜʥʦ ʠ ʩʲʱʦ ʟʥʘʯʝʥʠʝ. ʇʦʜʦʙʥʠ ʨʘʟʣʠʯʠʷ, ʥʘʧʨʠʤʝʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʢʣʘʜʠʨʘʥʝʪʦ, ʩʘ 

ʧʦʨʦʜʝʥʠ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʨʤʠʥʠ ʚ ʘʥʛʣʦʝʟʠʯʥʘʪʘ ʠ ʥʝʤʩʢʦʝʟʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʪʘʢʘ 

ʧʦ ʩʲʱʝʩʪʚʦ ʥʷʤʘ ʩʤʠʩʣʦʚʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʷʭ [7]. ʆʪʜʝʣʥʦ ʩʠʪʫʘʮʠʷʪʘ ʩʝ ʫʩʣʦʞʥʷʚʘ ʩ 

ʫʧʦʪʨʝʙʷʚʘʥʝʪʦ ʥʘ ʚʘʨʠʘʮʠʠ ʠ ʩʧʝʮʠʬʠʢʠ ʥʘ ʬʠʨʤʝʥʘʪʘ ʢʫʣʪʫʨʘ ʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠ 

ʪʝʨʤʠʥʠ. ɿʘʪʦʚʘ ʧʨʠ ʪʝʟʠ ʦʙʨʘʙʦʪʢʠ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʝ ʝʜʠʥʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʪʝʢʩʪʦʚʝʪʝ ʜʘ 

ʙʲʜʘʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ, ʜʦʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ, ʧʨʝʜʠ ʜʘ ʩʝ ʧʨʦʜʲʣʞʠ. ʂʘʪʦ ʮʷʣʦ ʩʝ ʜʦʢʘʟʚʘ, ʯʝ ʜʦʙʨʝ 

ʧʦʜʛʦʪʚʝʥʠʪʝ ʠ ʠʟʯʠʩʪʝʥʠ ʙʘʟʠ ʜʘʥʥʠ ʧʦʜʣʝʞʘʪ ʥʘ ʧʦ-ʫʩʧʝʰʥʘ ʦʙʨʘʙʦʪʢʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʠ ʤʘʰʠʥʥʦ 

ʩʘʤʦʦʙʫʯʝʥʠʝ [8], ʟʘʪʦʚʘ ʪʘʟʠ ʩʪʲʧʢʘ ʩʣʝʜʚʘ ʜʘ ʥʝ ʙʲʜʝ ʧʦʜʮʝʥʷʚʘʥʘ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, 

ʯʝ ʩʝ ʨʘʟʢʨʠʚʘ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʚʩʷʢʘʢʲʚ ʚʠʜ ʟʘʤʝʩʪʚʘʱʠ ʠʣʠ ʧʨʝʚʦʜʥʠ ʨʝʯʥʠʮʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʱʝ ʫʣʝʩʥʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʝʢʩʪʦʚʝʪʝ. 

ɼʨʫʛ ʩʲʱʝʩʪʚʝʥ ʤʦʤʝʥʪ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʨʝʯʥʠʮʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʧʦ-

ʢʦʥʢʨʝʪʥʦ ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʦʩʣʝʜʚʘʱʠʪʝ ʩʪʲʧʢʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʝʜʭʦʜʥʠʪʝ ʝʪʘʧʠ, ʥʘ ʪʦʟʠ ʤʦʞʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʬʦʢʫʩʠʨʘʥʝ ʚʲʨʭʫ ʦʧʨʝʜʝʣʝʥʠ ʪʝʤʠ. WordStat ʥʘʧʨʠʤʝʨ ʧʦʟʚʦʣʷʚʘ 



 

16 

 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʨʝʯʥʠʮʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʚʝʞʜʘʥʝ ʥʘ ʪʝʤʠ ʠʣʠ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʬʨʘʟʠ. ɺ ʨʘʙʦʪʥʘʪʘ ʙʘʟʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʨʘʟʨʘʙʦʪʢʘʪʘ, ʧʨʠʩʲʩʪʚʘʪ ʩʚʦʙʦʜʥʠ ʦʪʛʦʚʦʨʠ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʥʘ ʟʘʜʘʜʝʥʠʪʝ ʚʲʧʨʦʩʥʠ ʧʦʣʝʪʘ: 

- ʆʧʠʰʝʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʥʘ ʬʠʨʤʘʪʘ ʩ ʥʝʡʥʠʪʝ ʜʦʩʪʘʚʯʠʮʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʣʦʛʠʩʪʠʯʥʠʪʝ ʜʝʡʥʦʩʪʠ; 

- ʆʧʠʰʝʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʥʘ ʬʠʨʤʘʪʘ ʩ ʥʝʡʥʠʪʝ ʢʣʠʝʥʪʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ 
ʜʝʡʥʦʩʪʠ; 

- ʆʧʠʰʝʪʝ ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʬʠʨʤʝʥʘʪʘ ʣʦʛʠʩʪʠʢʘ. 

ʇʨʠ ʦʧʠʪ ʟʘ ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʜʚʘʥʘʜʝʩʝʪ ʪʝʤʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ Factor analysis (ʙʝʟ ʜʘ ʩʝ ʢʦʥʢʨʝʪʠʟʠʨʘʪ 

ʥʘʩʪʨʦʡʢʠʪʝ), ʜʨʫʛʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʝ Non-Negative Matrix Factorization ï NMF, ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ 

ʯʘʩʪ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʚ ʊʘʙʣʠʮʘ 11.  

Tʘʙʣʠʮʘ 1: ʏʘʩʪ ʦʪ ʠʟʚʝʜʝʥʠʪʝ ʪʝʤʠ ʦʪ ʩʦʬʪʫʝʨʘ 

TOPIC KEYWORDS 

ʂʃʀɽʅʊʀʊɽ 

ʆɹʉʃʋɾɺɸʅɽ 

ʂʃʀɽʅʊʀʊɽ; ʆɹʉʃʋɾɺɸʅɽ; ʂʃʀɽʅʊɸ; ɹʒʈɿʆ; ɺʈʒɿʂɸ; ʇʈɸʊʂʀʊɽ; ʇʆʈʒʏʂɸ; 

ʇʈɽɼʃɸɻɸ; ʇʈɽɼʆʉʊɸɺʗ; ʀʅʌʆʈʄɸʎʀʗ; ʇʆʃʋʏɸɺɸ; ʇʈʆʎɽʉ; ʇʆʈʒʏʂʀʊɽ; 

ʀɿʇʒʃʅɽʅʀɽ; ɼʆʉʊɸɺʂɸ 

ɺʀʉʆʂʆ 

ʂɸʏɽʉʊɺʆ 

ɺʀʉʆʂʆ; ʂɸʏɽʉʊɺʆ; ʇʆɼɼʒʈɾɸ; ʆɹʉʃʋɾɺɸʅɽ; ʉʊʈɸʅʀ; ʆʉʀɻʋʈʗɺɸ; 

ʀɿʀʉʂɺɸʅʀʗ; ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʊɸ; ʂʆʄʋʅʀʂɸʎʀʗ 

ʉɺʆʀʊɽ 

ʋʉʃʋɻʀ 

ʉɺʆʀʊɽ; ʋʉʃʋɻʀ; ʂʆʄʇɸʅʀʗʊɸ; ʇʈɽɼʃɸɻɸ; ʇʈɽɼʆʉʊɸɺʗ; ʂʃʀɽʅʊʀʊɽ; 

ʇʈʆɼʋʂʊʀ; ʃʆɻʀʉʊʀʏʅʀʊɽ; ʈɸɹʆʊʀ; ʆʊʅʆʐɽʅʀʗ; ʆʉʀɻʋʈʗɺɸ; ʂɸʏɽʉʊɺʆ; 

ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʊɸ; ɼɽʁʅʆʉʊʀ; ʈɸɿʃʀʏʅʀ; ʆɹʉʃʋɾɺɸʅɽ; ɻʆʃʗʄɸ; 

ɼʆʉʊɸɺʏʀʎʀʊɽ; ʌʀʈʄɸʊɸ; ʇʆɼɼʒʈɾɸ; ʃʆɻʀʉʊʀʏʅʀ 

ʉʂʃɸɼ ʉʂʃɸɼɸ; ʉʊʆʂɸʊɸ; ʉʊʆʂʀ; ʂʆʃʀʏɽʉʊɺʆ; ɼʆʉʊɸɺʏʀʂ; ʇʆʈʒʏʂɸ; 

ʇʆʈʒʏʂʀʊɽ; ɼʆʉʊɸɺʂɸ; ɻʆʃʗʄɸ 

ʂʆʄʋʅʀʂɸʎʀʗ 

ʀʅʌʆʈʄɸʎʀʗ 

ʂʆʄʋʅʀʂɸʎʀʗ; ʀʅʌʆʈʄɸʎʀʗ; ʇʆɼɼʒʈɾɸ; ʇʈʆɹʃɽʄʀ; ʇʈɽɼʆʉʊɸɺʗ; 

ʆʉʀɻʋʈʗɺɸ; ɼʆʉʊɸɺʏʀʎʀʊɽ; ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʊɸ; ʇʈɸʊʂʀʊɽ; 

ʅɽʆɹʍʆɼʀʄʀʊɽ; ʌʀʈʄɸʊɸ; ɺʂʃʖʏɺɸ; ɼʆʉʊɸɺʂɸ; ʇʆʈʒʏʂʀʊɽ; ɽʌɽʂʊʀɺʅʆ 

ɽʌɽʂʊʀɺʅʆ 

ʋʇʈɸɺʃɽʅʀɽ 

ɽʌɽʂʊʀɺʅʆ; ʋʇʈɸɺʃɽʅʀɽ; ʇʈʆʎɽʉ; ɺʂʃʖʏɺɸ; ʃʆɻʀʉʊʀʏʅʀ; ʈɸɿʃʀʏʅʀ; 

ʀɿʇʆʃɿɺɸ; ʈɸɿʍʆɼʀʊɽ; ʆʉʀɻʋʈʗɺɸ; ʃʆɻʀʉʊʀʏʅʀʊɽ; ʀɿʀʉʂɺɸʅʀʗ 

ʋʉʃʆɺʀʗ 

ʎɽʅʀ 

ʋʉʃʆɺʀʗ; ʎɽʅʀ; ɼʆɻʆɺʆʈʀ; ʂɸʏɽʉʊɺʆ; ʆʇʈɽɼɽʃɽʅ; ɺʂʃʖʏɺɸ; 

ʀɿʀʉʂɺɸʅʀʗ; ʆʊʅʆʐɽʅʀʗ; ɼʆʉʊɸɺʂɸ; ʌʀʈʄɸʊɸ; ʇʈɽɼʃɸɻɸ; ʇʈɽɼʆʉʊɸɺʗ; 

ʀʅʌʆʈʄɸʎʀʗ; ɼʆʉʊɸɺʏʀʎʀʊɽ; ʈɸɿʍʆɼʀʊɽ 

ɼʆɻʆɺʆʈʀ 

ʉʊʈɸʅʀ 

ɼʆɻʆɺʆʈʀ; ʉʊʈɸʅʀ; ʈɸɹʆʊʀ; ʌʀʈʄɸ; ɼʆʉʊɸɺʏʀʂ; ʆʊʅʆʐɽʅʀʗ; 

ɺɿɸʀʄʆʆʊʅʆʐɽʅʀʗʊɸ; ʌʀʈʄɸʊɸ; ɼʆʉʊɸɺʏʀʎʀʊɽ; ʂʆʄʋʅʀʂɸʎʀʗ 

ʊʈɸʅʉʇʆʈʊ ʊʈɸʅʉʇʆʈʊ; ʀɿɺʒʈʐɺɸ; ʌʀʈʄɸ; ʀɿʇʆʃɿɺɸ; ʋʉʃʋɻʀ; ʈɸɿʍʆɼʀʊɽ; ʂʃʀɽʅʊɸ; 

ɼʆʉʊɸɺʂɸ; ɻʆʃʗʄɸ; ʃʆɻʀʉʊʀʏʅʀʊɽ; ʄɸʊɽʈʀɸʃʀ 

Source: Edited software output 

 

ʊʘʢʘ ʜʝʬʠʥʠʨʘʥʠʪʝ ʪʝʤʠ ʠʣʠ ʯʘʩʪ ʦʪ ʪʷʭ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʨʝʯʥʠʢ ʠ 

ʧʨʦʜʲʣʞʘʚʘʥʝʪʦ ʥʘ ʘʥʘʣʠʟʘ. ʉʭʦʜʥʘ ʝ ʩʠʪʫʘʮʠʷʪʘ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʘʟʠ. ʉʣʝʜ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

 
1 ʀʤʝʥʘʪʘ ʥʘ ʥʷʢʦʠ ʦʪ ʪʝʤʠʪʝ ʩʘ ʨʝʜʘʢʪʠʨʘʥʠ ʩ ʮʝʣ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʟʥʘʯʝʥʠʝʪʦ. ʅʘʧʨʠʤʝʨ ʚ ʦʨʠʛʠʥʘʣ 

Ăʉʢʣʘʜñ ʝ ʜʝʬʠʥʠʨʘʥʘ ʢʘʪʦ Ăʉʢʣʘʜʘ ʩʪʦʢʘʪʘñ. ʉʲʱʦ ʪʘʢʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʙʘʟʘ ʜʘʥʥʠ ʝ ʚ ʧʨʦʮʝʩ ʥʘ ʠʟʛʨʘʞʜʘʥʝ ʠ 

ʠʟʧʦʣʟʚʘʥʝʪʦ Ⱬ ʠʤʘ ʯʠʩʪʦ ʜʝʤʦʥʩʪʨʘʪʠʚʥʘ ʮʝʣ. 
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ʪʷʭʥʘʪʘ ʯʝʩʪʦʪʘ ʝ ʚʲʟʤʦʞʥʦ ʯʘʩʪ ʦʪ ʪʷʭ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʚ ʨʝʯʥʠʮʠ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʷ. ʄʦʞʝ ʜʘ 

ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʥʘʡ-ʯʝʩʪʦ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ bigrams ʠ trigrams (n-grams), ʩʲʦʪʚʝʪʥʦ ʬʨʘʟʠ ʩ ʜʚʝ ʠ 

ʪʨʠ ʜʫʤʠ. 

ʈʘʟʚʠʪʠʝ ʥʘ ʘʥʘʣʠʟʘ 

ʉʣʝʜ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ ʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʨʝʯʥʠʮʠʪʝ ʝ ʚʲʟʤʦʞʥʦ ʘʥʘʣʠʟʲʪ ʜʘ ʙʲʜʝ 

ʧʨʦʜʲʣʞʝʥ ʚ ʨʝʜʠʮʘ ʧʦʩʦʢʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ, ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ, ʧʦʯʪʠ ʟʘʜʲʣʞʠʪʝʣʥʠ ʩʘ 

ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʨʘʟʥʠ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʪʝʢʩʪʘ. ʅʘʡ-ʯʝʩʪʦ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ bag of words, wordcloud ʠʣʠ 

ʜʨʫʛʘ ʘʣʪʝʨʥʘʪʠʚʘʪʘ ʚ ʪʘʙʣʠʯʝʥ ʠʣʠ ʛʨʘʬʠʯʝʥ ʚʠʜ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʝ ʫʜʘʯʥʦ ʜʘ ʩʝ ʧʨʘʚʷʪ ʨʘʟʣʠʯʥʠ 

ʚʠʜʦʚʝ ʢʣʘʩʠʬʠʢʘʮʠʠ, ʫʪʚʲʨʜʝʥʠ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʫʯʚʘʥʠʷʪʘ ʧʦ 

ʣʦʛʠʩʪʠʢʘ ʝ ʫʜʘʯʥʦ ʪʝ ʜʘ ʙʲʜʘʪ ʩʧʦʨʝʜ: 

- ʋʯʘʩʪʥʠʮʠ ʚ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ï ʪʲʨʛʦʚʩʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʠʣʠ ʣʦʛʠʩʪʠʯʥʠ ʬʠʨʤʠ; 

- ʈʘʟʤʝʨ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï ʤʠʢʨʦ ʠ ʤʘʣʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʨʝʜʥʠ ʠ ʛʦʣʝʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʨʫʛ ʚʘʞʝʥ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ ʧʦʜʭʦʜʠ ʠ 

ʦʙʩʣʝʜʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠʚʥʠ ʝʣʝʤʝʥʪʠ. ɽʜʠʥ ʧʲʪ ʩʲʟʜʘʜʝʥʠ, ʨʝʯʥʠʮʠʪʝ 

ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʝʣʝʤʝʥʪʠʪʝ ʜʘ ʙʲʜʘʪ ʡʝʨʘʨʭʠʯʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʘʥʘʣʠʟ 

ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʯʥʠʢʘ, ʧʦʩʦʯʝʥ ʚ ʪʘʙʣʠʮʘ 1, ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ 

ʥʷʢʦʣʢʦ ʥʝʛʦʚʠʪʝ ʟʘʧʠʩʘ ʠ ʪʝ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ. ɻʨʘʬʠʯʥʦ ʧʨʠʤʝʨʥʘʪʘ ʚʨʲʟʢʘ 

ʤʝʞʜʫ ʪʷʭ ʝ ʧʦʩʦʯʝʥʘ ʥʘ ʬʠʛ. 1. 
 

 
Source: Software output 

ʌʠʛʫʨʘ 1: ɺʨʲʟʢʘ ʤʝʞʜʫ ʥʷʢʦʣʢʦ ʝʣʝʤʝʥʪʘ ʦʪ ʨʝʯʥʠʢʘ 

ɺ ʩʣʫʯʘʷ ʩʘ ʠʟʙʨʘʥʠ ʯʘʩʪ ʦʪ ʟʘʧʠʩʠʪʝ ʠ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʠʪʝ ʝ ʬʠʣʪʨʠʨʘʥʘ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʰʫʤʦʚʝʪʝ. 

ʆʪ ʜʘʥʥʠʪʝ ʷʩʥʦ ʧʨʦʣʠʯʘʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʠʣʥʘ ʚʨʲʟʢʘ ʦʢʦʣʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠ, ʢʦʤʫʥʠʢʘʮʠʷ ʠ 

ʫʩʣʦʚʠʷ/ʮʝʥʠ. ʊʘʟʠ ʛʨʫʧʘ ʩʲʦʪʚʝʪʥʦ ʠʤʘ ʧʦ-ʩʠʣʥʘ ʚʨʲʟʢʘ ʩ ʪʨʘʥʩʧʦʨʪʘ, ʦʪʢʦʣʢʦʪʦ ʩʲʩ ʩʢʣʘʜʘ. 

ʆʪʜʝʣʥʦ ʦʪ ʪʦʚʘ ʝʬʝʢʪʠʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʝ ʥʘʩʦʯʝʥʦ ʧʦ-ʩʢʦʨʦ ʢʲʤ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ, 
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ʦʪʢʦʣʢʦʪʦ ʢʲʤ ʦʩʪʘʥʘʣʠʪʝ ʝʣʝʤʝʥʪʠ. ɸʥʘʣʠʟʲʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʜʲʣʞʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʙʲʜʘʪ 

ʜʝʬʠʥʠʨʘʥʠ ʨʝʜʠʮʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʟʤʝʨʝʥʠʷ ʠ ʚʝʨʦʷʪʥʦ ʥʘʡ-ʚʘʞʥʦʪʦ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ ʜʘ ʩʝ 

ʦʙʩʣʝʜʚʘʪ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ. 

ʄʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʦʯʝʥʠ ʠ ʨʝʜʠʮʘ ʜʨʫʛʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ1: 

- ɻʨʫʧʠʨʘʥʝ ʥʘ ʜʫʤʠ ʠ ʩʲʧʦʩʪʘʚʢʘ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʝʩʢʨʠʧʪʠʚʥʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʚʲʚ ʚʝʢʪʦʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

- ʏʝʩʪʦʪʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʧʦ ʛʨʫʧʠ ï ʚʠʜʦʚʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʤʝʨ, ʚʨʝʤʝ ʠ ʧʨ. ɺʢʣʶʯʠʪʝʣʥʦ 

ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ ʢʣʲʩʪʝʨʠ ʧʦ ʪʝʟʠ ʛʨʫʧʠ; 

- ɽʜʥʦʚʨʝʤʝʥʥʘ ʧʦʷʚʘ/ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʜʫʤʠ; 

- ʆʙʩʣʝʜʚʘʥʝ ʥʘ ʟʘʧʠʩʠʪʝ ʥʘ ʨʝʯʥʠʢʘ ʚ ʢʘʢʲʚ ʢʦʥʪʝʢʩʪ ʩʘ ʠʟʧʦʣʟʚʘʥʠ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʧʨʦʚʝʞʜʘ 

ʘʥʘʣʠʟ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʠ ʧʦʩʣʝʜʚʘʱʠʪʝ ʜʫʤʠ ʚ ʪʝʢʩʪʘ; 

- ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʯʘʩʪʠʪʝ ʥʘ ʨʝʯʪʘ (Part-of-speech tagging ï POS); 

- ʆʮʝʥʢʘ ʥʘ ʮʝʣʠ ʠʟʨʝʯʝʥʠʷ ʩʧʦʨʝʜ ʪʦʚʘ ʜʘʣʠ ʩʘ ʧʦʟʠʪʠʚʥʠ, ʥʝʛʘʪʠʚʥʠ ʠʣʠ ʥʝʫʪʨʘʣʥʠ ʧʦ ʜʘʜʝʥ 
ʚʲʧʨʦʩ (Average sentiment score); 

- ʉʪʝʧʝʥ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʫʤʠ ʠ ʙʦʛʘʪʩʪʚʦʪʦ ʥʘ ʨʝʯʥʠʢʘ; 

- ʉʪʝʧʝʥ ʥʘ ʩʭʦʜʩʪʚʦ; 

- ɼʨʫʛʠ. 

ʅʷʢʦʠ ʘʚʪʦʨʠ ʧʦʩʦʯʚʘʪ ʠ ʜʨʫʛʠ ʤʝʪʦʜʠ, ʢʘʪʦ ʚʢʣʶʯʚʘʪ ʠ ʛʦʣʝʤʠ ʢʘʪʝʛʦʨʠʠ ʩ ʨʝʜʠʮʘ ʤʝʪʦʜʠ ʟʘ 

ñDimension Reductionò, ʦʪʜʝʣʥʦ ʠ ʟʘ ñLogistic Regressionò ʠ ʧʨ. [9], ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʙʦʛʘʪʠ 

ʟʥʘʯʠʪʝʣʥʦ ʩʧʠʩʲʢʲʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ ʘʥʘʣʠʟʠ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʝ 

ʝʟʠʢʲʪ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʝʩʫʨʩʠ ʟʘ ʘʥʘʣʠʟ. ʂʘʪʦ ʮʷʣʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʟʘ ʘʥʛʣʠʡʩʢʠʷ ʝʟʠʢ ʩʘ 

ʥʘʣʠʯʥʠ ʥʘʡ-ʤʥʦʛʦ ʨʝʰʝʥʠʷ, ʜʦʢʘʪʦ ʟʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ ʩʲʱʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʙʘʨʠʝʨʠ [10]. ɽʪʦ 

ʟʘʱʦ ʘʥʘʣʠʟʲʪ ʧʨʝʜʠ ʚʩʠʯʢʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠ ʠ ʩ ʥʘʣʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʠ ʧʨʦʛʨʘʤʥʠ ʙʠʙʣʠʦʪʝʢʠ ʢʲʤ ʜʘʜʝʥʠʷ ʤʦʤʝʥʪ. 

ʆʩʥʦʚʥʠ ʠʟʚʦʜʠ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʦʜʭʦʜʠ ʝ ʬʘʢʪ, ʢʘʪʦ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʪʲʨʩʠ ʚ ʨʝʜʠʮʘ 

ʧʦʩʦʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʩʚʝʪʦʚʥʦ 

ʨʘʚʥʠʱʝ. ɸʢʦ ʜʦʩʝʛʘ ʧʦʚʝʯʝʪʦ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʙʠʣʠ ʥʘʩʦʯʝʥʠ ʢʲʤ ʘʥʘʣʠʟ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʩʠʣʥʦ 

ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ, ʪʦ ʩʝʛʘ ʩʝ ʧʦʷʚʷʚʘʪ ʠ ʥʦʚʠ ʧʦʪʨʝʙʥʦʩʪʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ 

ʩʪʘʚʘ ʚʩʝ ʧʦ-ʥʝʦʙʭʦʜʠʤʦ ʠ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʩʣʝʜʚʘ ʜʘ ʥʝ ʠʟʦʩʪʘʚʘʪ. ɿʘʪʦʚʘ ʚ 

ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʧʨʝʜʣʦʞʝʥ ʙʘʟʦʚ ʢʦʥʮʝʧʪʫʘʣʝʥ ʧʦʜʭʦʜ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ 

ʟʘ ʘʥʘʣʠʟ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʪʝʢʩʪʦʚʝ ʥʘ ʠʥʪʝʨʚʶʪʘ, ʥʘʧʨʘʚʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ. 

ʆʧʨʝʜʝʣʝʥʦ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ ʠʤʘʪ ʜʦʩʪʘʪʲʯʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʪʦʚʘ ʠ ʩʚʦʙʦʜʘʪʘ ʥʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʝ ʜʦʩʪʘ ʚʠʩʦʢʘ. ʇʨʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʢʘʢʪʦ ʫʥʠʚʝʨʩʘʣʥʠ, 

ʪʘʢʘ ʠ ʧʦ-ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʦʜʭʦʜʠ ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʣʠ. ɺʘʞʝʥ ʤʦʤʝʥʪ ʚ 

ʧʦʜʦʙʝʥ ʚʠʜ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʜʦʙʨʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʤʝʪʦʜʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ 

ʫʝʜʥʘʢʚʷʚʘʥʦʪʦ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ. ʆʪʜʝʣʥʦ ʦʪ ʪʦʚʘ ʧʨʠ ʧʦʜʦʙʥʠ ʨʘʟʨʘʙʦʪʢʠ ʙʠ ʩʣʝʜʚʘʣʦ 

 
1 ʉʧʠʩʲʢʲʪ ʝ ʠʟʚʝʜʝʥ ʥʘ ʙʘʟʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʨʝʰʝʥʠʷ ʟʘ ʪʝʢʩʪʦʚʠ ʘʥʘʣʠʟ, ʢʘʪʦ ʥʷʢʦʠ ʦʪ 

ʪʷʭ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ. 



 

19 

 

ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʦʜʭʦʜʠ, ʢʦʠʪʦ ʩʘ ʫʪʚʲʨʜʝʥʠ ʚ ʧʨʝʜʭʦʜʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʧʦʩʚʝʪʝʥʠ ʥʘ 

ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ. 
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ɺʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ 

ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʥʘʜ ʧʝʪʜʝʩʝʪ ʛʦʜʠʥʠ ʚ ɹʲʣʛʘʨʠʷ1  

 Opportunities for developing the digital skills of logistics personnel for older (50+) workers in 

logistics companies in Bulgaria  

ʄʠʨʦʩʣʘʚʘ ʈʘʢʦʚʩʢʘ2 

ʇʝʪʷ ʌʠʣʝʚʘ3 

ɸʙʩʪʨʘʢʪ 

ʇʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʫʩʢʦʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʩʪʠʤʫʣʠʨʘ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ʀʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʚ ɹʲʣʛʘʨʠʷ, ʥʦ ʣʠʧʩʘʪʘ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʢʘʜʨʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʝʨʠʦʟʥʘ ʧʨʝʯʢʘ ʟʘ 

ʥʘʧʨʝʜʲʢʘ. ʉ ʥʘʨʘʩʪʚʘʱʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʢʦʤʧʘʥʠʠʪʝ ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ, ʦʩʦʙʝʥʦ ʪʝʟʠ ʥʘʜ 50 ʛʦʜʠʥʠ, ʢʦʠʪʦ ʯʝʩʪʦ ʥʷʤʘʪ 

ʥʫʞʥʠʪʝ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ. ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʠʟʩʣʝʜʚʘ ʥʫʞʜʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʥʘʜ 50 ʛʦʜʠʥʠ ʚ ɹʲʣʛʘʨʠʷ ʠ ʜʘ ʧʦʜʯʝʨʪʘʝ 

ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʢʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʟʠ ʫʤʝʥʠʷ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʙʲʜʝʱʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʆʙʫʯʝʥʠʷʪʘ 

ʩʣʝʜʚʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʦʩʥʦʚʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʘʙʦʪʘ ʩ ʥʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ. 

Abstract 

The COVID-19 pandemic accelerated digitalization in logistics and stimulated the adoption of new 

technologies. Research shows that digital transformation is essential for logistics in Bulgaria, but the lack of 

qualified personnel can be a significant barrier to the progress. As digitalization increases, companies face 

challenges and opportunities in training their employees, particularly those over 50, who often lack the 

necessary digital skills. The report aims to explore the needs and opportunities for developing the digital 

skills of logistics personnel over 50 in Bulgaria and highlights the importance of specialized training. This 

study reveals the need for skill development to meet future challenges in logistics. Training should focus on 

both basic and specific digital skills, including working with new technologies and management systems. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ, ʣʦʛʠʩʪʠʢʘ, ʦʙʫʯʝʥʠʝ 

JEL: L90, R490  

 
1 ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʝʢʪ ĂDirect - Digital skills for senior logistic 

staffñ, ʬʠʥʘʥʩʠʨʘʥ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʀʟʨʘʟʝʥʠʪʝ ʚʲʟʛʣʝʜʠ ʠ ʤʥʝʥʠʷ ʦʙʘʯʝ ʧʨʠʥʘʜʣʝʞʘʪ ʠʟʮʷʣʦ ʥʘ 

ʘʚʪʦʨʠʪʝ ʠ ʥʝ ʦʪʨʘʟʷʚʘʪ ʥʝʧʨʝʤʝʥʥʦ ʚʲʟʛʣʝʜʠʪʝ ʠ ʤʥʝʥʠʷʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠʣʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ 

ʠʟʧʲʣʥʠʪʝʣʥʘ ʘʛʝʥʮʠʷ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʫʣʪʫʨʘ (EACEA). ɿʘ ʪʷʭ ʥʝ ʥʦʩʠ ʦʪʛʦʚʦʨʥʦʩʪ ʥʠʪʦ ɽʚʨʦʧʝʡʩʢʠʷʪ 

ʩʲʶʟ, ʥʠʪʦ EACEA. 
2 Prof. doctor. Department ñLogistics and Supply Chainsò/ Economics of Infrastructure, University of National and 

World Economy, e-mail: miroslava.rakovska@unwe.bg 
3 Chief. Assist. prof. doctor. Department ñLogistics and Supply Chainsò/ Economics of Infrastructure, University of 

National and World Economy, e-mail: pfileva@unwe.bg 
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ʋʚʦʜ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʠʷʪ ʩʝʢʪʦʨ ʚ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʦʪʚʦʨʝʥʘʪʘ ʦʪ ʜʝʩʝʪʠʣʝʪʠʷ ʠʢʦʥʦʤʠʢʘ ʥʘ ʩʪʨʘʥʘʪʘ, 

ʝ ʠʥʪʝʛʨʠʨʘʥ ʚ ʛʣʦʙʘʣʥʠʪʝ ʚʝʨʠʛʠ ʥʘ ʜʦʩʪʘʚʢʠ. ʇʨʦʮʝʩʲʪ ʧʦ ʠʥʪʝʛʨʘʮʠʷ ʟʘʜʚʠʞʠ ʨʝʜʠʮʘ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʜʝʡʥʦʩʪʠ, ʥʦ COVID-19 ʧʨʝʢʲʩʥʘ ʪʦʟʠ ʥʘʧʨʝʜʲʢ. ʉʧʦʨʝʜ OECD ʦʙʘʯʝ ʠʤʘ ʜʘʥʥʠ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʪʲʡ ʢʘʪʦ ʧʨʦʤʠʰʣʝʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝ ʟʘʧʦʯʥʘʣʦ ʜʘ ʩʝ 

ʚʲʟʩʪʘʥʦʚʷʚʘ (OECD Economic Surveys: Bulgaria 2021). ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚ 

ʪʨʘʥʩʧʦʨʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʮʠʬʨʦʚʘ ʠʢʦʥʦʤʠʢʘ ʠ ʠʥʦʚʘʮʠʠ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʧʦ-ʫʩʪʦʡʯʠʚʦ ʠʢʦʥʦʤʠʯʝʩʢʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʦʙʘʯʝ, ʯʝ ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ 

ʟʘʩʪʘʨʷʚʘ, ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʧʦ-ʘʢʪʠʚʥʠ ʧʦʣʠʪʠʢʠ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ, ʟʘ ʜʘ ʩʝ ʚʲʨʥʝ ʟʘʝʪʦʩʪʪʘ ʜʦ 

ʧʨʝʜʠʰʥʠʪʝ ʥʠʚʘ. ɹʠʟʥʝʩʲʪ ʜʘʚʘʪ ʧʨʠʦʨʠʪʝʪ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʘ ʨʘʙʦʪʥʘ ʩʠʣʘ, ʪʲʡ ʢʘʪʦ 

ʦʩʥʦʚʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʫʩʧʷʚʘ ʜʘ ʬʦʨʤʠʨʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʤʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʤʝʥʠʷʪʘ ʚʢʣʶʯʚʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʟʘʩʷʛʘ ʚʩʠʯʢʠ ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʣʦʛʠʩʪʠʢʘʪʘ. ʄʥʦʛʦ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ɹʲʣʛʘʨʠʷ ʟʥʘʯʠʪʝʣʥʦ ʠʟʦʩʪʘʚʘ ʦʪ 

ʩʨʝʜʥʦʪʦ ʟʘ ɽʚʨʦʧʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʢʘʢʪʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʪʘʢʘ ʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. 

ɹʲʣʛʘʨʠʷ ʦʩʲʟʥʘʚʘ ʪʦʚʘ ʠʟʦʩʪʘʚʘʥʝ, ʘʢʦ ʩʲʜʠʤ ʧʦ ʘʥʛʘʞʠʤʝʥʪʘ ʧʨʠ ʬʦʨʤʫʣʠʨʘʥʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʥʘ ʧʦʣʠʪʠʢʘ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʯʨʝʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪ, ʧʨʠʝʪ ʦʪ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ (2020 ʛ.). 

ɽʜʥʘ ʦʪ ʰʝʩʪʪʝ ʤʫ ʮʝʣʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʟʘ 10-ʛʦʜʠʰʥʠʷ ʧʝʨʠʦʜ, ʝ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ 

ʥʘ ʜʦʩʪʲʧ ʜʦ ʘʜʝʢʚʘʪʥʠ ʪʝʭʥʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ. ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ, ʜʨʫʛ ʜʲʨʞʘʚʝʥ ʜʦʢʫʤʝʥʪ ʧʦʩʪʘʚʷ ʮʝʣʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ ʟʘʝʜʥʦ ʩ ʤʦʜʝʨʥʠʟʠʨʘʥʝʪʦ ʥʘ ʫʯʠʣʠʱʥʦʪʦ ʠ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʂʊ 

(Ministry of Transport and Communications, 2019 ʛ.). 

ʋʚʝʣʠʯʘʚʘʱʠʷʪ ʩʝ ʜʷʣ ʚʲʟʨʘʩʪʥʠ ʩʣʫʞʠʪʝʣʠ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ ʚ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʠʟʦʩʪʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ 

ʩʣʫʞʠʪʝʣʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘʣʘʛʘʪ ʧʨʦʫʯʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ 

ʥʫʞʜʠ ʠ ʩʲʦʪʚʝʪʥʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʜʘ ʘʜʨʝʩʠʨʘʪ ʪʝʟʠ ʥʫʞʜʠ. ʎʝʣʪʘ ʥʘ 

ʜʦʢʣʘʜʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʠ ʨʘʟʢʨʠʷʪ ʥʫʞʜʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ 

ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʥʘʜ ʧʝʪʜʝʩʝʪ ʛʦʜʠʥʠ ʚ ɹʲʣʛʘʨʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʚ ʩʚʝʪʘ ʠ ʫ ʥʘʩ, ʠ ʥʘ ʪʘʟʠ ʦʩʥʦʚʘ ʜʘ ʩʝ 

ʦʪʢʨʦʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʜʠʛʠʪʘʣʥʠ ʩʠʩʪʝʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʟʘ ʛʦʨʝʧʦʩʦʯʝʥʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʩʣʝʜ ʧʘʥʜʝʤʠʷʪʘ ʂʦʚʠʜ-19 

ʅʘʣʦʞʝʥʦʪʦ ʠʟʚʲʥʨʝʜʥʦ ʧʦʣʦʞʝʥʠʝ ʧʦ ʚʨʝʤʝ ʥʘ ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʚ ɹʲʣʛʘʨʠʷ ʜʦʚʝʜʝ ʜʦ ʙʲʨʟ 

ʪʝʤʧ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʧʦʨʘʜʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʙʠʟʥʝʩʠ ʠ ʜʦʤʘʢʠʥʩʪʚʘ ʢʲʤ 

ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠʷ ʢʘʧʠʪʘʣ ʠ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʦʙʘʯʝ ʀʚʘʥʦʚ (Ivanov, 

2022) ʟʘʢʣʶʯʘʚʘ, ʯʝ ɹʲʣʛʘʨʠʷ ʚʩʝ ʦʱʝ ʟʘʝʤʘ ʥʘʡ-ʥʠʩʢʠ ʧʦʟʠʮʠʠ ʚ ɽʉ: ʩʘʤʦ 29% ʦʪ ʙʲʣʛʘʨʠʪʝ 

ʧʨʠʪʝʞʘʚʘʪ ʦʩʥʦʚʥʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʨʝʜʥʦʪʦ ʟʘ ɽʉ 58% ʠ ʩʘʤʦ 11% ʠʤʘʪ 

ʥʘʧʨʝʜʥʘʣʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ɽʉ ʦʪ 33%. ʉʧʦʨʝʜ ʘʚʪʦʨʘ,  

ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʜʝʣʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʘ ʚʲʟʨʘʩʪ ʩ ʦʩʥʦʚʥʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʝ ʦʪ 

ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʞʝʣʘʥʠʷ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʩʪʝʞ. 

ʇʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʠʟʠʛʨʘ ʟʥʘʯʠʪʝʣʥʘ ʨʦʣʷ ʚ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ 

ʣʦʛʠʩʪʠʢʘʪʘ, ʢʘʪʦ ʫʩʢʦʨʠ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ. BrzeziŒski ʠ Wyrwicka 
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(2022) ʧʦʜʯʝʨʪʘʚʘʪ ʥʷʢʦʣʢʦ ʧʨʝʜʠʤʩʪʚʘ ʟʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ 

ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ. ʇʲʨʚʦ, ʘʥʛʘʞʠʤʝʥʪʲʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʜʘ ʥʘʧʨʝʜʚʘ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʧʦʚʠʰʘʚʘ ʥʝʡʥʘʪʘ 

ʣʝʛʠʪʠʤʥʦʩʪ. ɺʪʦʨʦ, ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʩʣʫʞʠ ʢʘʪʦ ʢʦʥʢʫʨʝʥʪʥʦ ʧʨʝʜʠʤʩʪʚʦ ʧʦʨʘʜʠ 

ʧʦʜʦʙʨʝʥʦʪʦ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠʪʝ, ʢʦʝʪʦ ʥʘʩʲʨʯʘʚʘ ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ 

ʢʦʤʧʘʥʠʷʪʘ ʩʨʝʜ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ, ʠ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʨʘʟʭʦʜʠ. 

ɼʨʘʛʦʤʠʨʦʚ ʠ ɹʦʷʥʦʚ (Dragomirov and Boyanov, 2021) ʠʟʩʣʝʜʚʘʪ ʢʣʶʯʦʚʠ ʧʨʦʙʣʝʤʠ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʣʦʛʠʩʪʠʯʥʠ ʢʦʤʧʘʥʠʠ. ɿʘʢʣʶʯʝʥʠʝʪʦ ʥʘ ʘʚʪʦʨʠʪʝ ʧʦʜʯʝʨʪʘʚʘ 

ʟʥʘʯʠʪʝʣʥʠʷ ʧʦʪʝʥʮʠʘʣ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ɹʲʣʛʘʨʠʷ, ʠʟʚʝʞʜʘʡʢʠ ʥʘʣʝʞʘʱʘʪʘ ʥʫʞʜʘ ʦʪ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʠʮʠʘʪʠʚʠ, ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ ʩʲʚʨʝʤʝʥʥʠʪʝ ʀʊ ʧʘʨʘʜʠʛʤʠ ʢʘʪʦ ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ 

(IoT), ʜʠʛʠʪʘʣʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʜʭʦʜʠ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ɺʲʣʝʚʘ ʠ ɸʣʝʢʩʠʝʚʘ-ʅʠʢʦʣʦʚʘ (Valeva and Alexieva-Nikolova, 2023) ʩʲʱʦ ʠʟʩʣʝʜʚʘʪ ʫʩʢʦʨʝʥʦʪʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʩʣʝʜ ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʠ ʥʝʡʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʣʦʛʠʩʪʠʯʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʦʪʨʘʟʝʥʦ ʚ ʫʚʝʣʠʯʝʥʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠ ʫʩʣʫʛʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ 

ʦʪʙʝʣʝʞʠ, ʯʝ ʪʘʟʠ ʪʝʥʜʝʥʮʠʷ ʩʲʱʦ ʫʚʝʣʠʯʠ ʠʥʪʝʨʝʩʘ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʊʨʘʥʩʧʦʨʪʲʪ 

ʙʝʰʝ ʩʨʝʜ ʧʲʨʚʠʪʝ, ʚʲʚʝʣ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʧʨʝʜʣʘʛʘʪ ʟʥʘʯʠʪʝʣʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʩʠʩʪʝʤʠ. ʉʧʦʨʝʜ ɸʭʤʝʜʦʚʘ (Ahmedova, 2022) ʫʚʝʣʠʯʝʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ʪʨʘʥʩʧʦʨʪʘ ʦʙʝʱʘʚʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʦʙʠʣʥʦʩʪ ʩ ʧʦ-ʥʠʩʢʠ ʚʲʛʣʝʨʦʜʥʠ ʝʤʠʩʠʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʫʯʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʩʨʝʜ ʪʨʘʥʩʧʦʨʪʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʚʪʦʨʲʪ ʧʨʘʚʠ 

ʠʟʚʦʜʘ, ʯʝ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʠ ʥʠʚʦʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʥʦʚʥʠʪʝ 

ʙʘʨʠʝʨʠ, ʢʦʠʪʦ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʪʨʷʙʚʘ ʜʘ ʧʨʝʦʜʦʣʝʝ, ʟʘ ʜʘ ʫʩʢʦʨʠ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

 

ɺʣʠʷʥʠʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʥʘ 

ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʥʘʜ 50 ʛʦʜʠʥʠ 

ʉʲʩʪʦʷʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʚ ɹʲʣʛʘʨʠʷ 

ɺ ʠʟʜʘʥʠʝʪʦ ʟʘ 2022 ʛ. ʥʘ ʀʥʜʝʢʩʘ ʟʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʢʦʥʦʤʠʢʘʪʘ ʠ 

ʦʙʱʝʩʪʚʦʪʦ ɹʲʣʛʘʨʠʷ ʩʝ ʥʘʨʝʞʜʘ ʥʘ 26-ʪʦ ʤʷʩʪʦ ʦʪ 27 ʜʲʨʞʘʚʠ ʚ ɽʉ ʧʦ ʠʟʤʝʨʝʥʠʝʪʦ ʥʘ ʯʦʚʝʰʢʠʷ 

ʢʘʧʠʪʘʣ, ʢʘʪʦ ʧʦʣʫʯʘʚʘ ʨʝʟʫʣʪʘʪ ʦʪ 32,6 ʧʨʠ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ɽʉ ʦʪ 45,7. ʉʘʤʦ 8% ʦʪ ʭʦʨʘʪʘ 

ʧʨʠʪʝʞʘʚʘʪ ʮʠʬʨʦʚʠ ʫʤʝʥʠʷ ʥʘʜ ʦʩʥʦʚʥʠʪʝ, ʢʦʝʪʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʦ ʦʪ ʩʨʝʜʥʦʪʦ ʟʘ ɽʉ ʦʪ 26%, ʠ 

ʩʘʤʦ 31% ʠʤʘʪ ʦʩʥʦʚʥʠ ʮʠʬʨʦʚʠ ʫʤʝʥʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʨʝʜʥʦʪʦ ʟʘ ɽʉ ʥʠʚʦ ʦʪ 54% (Official 

Website of the European Union, 2023 ʛ.). 

ɸʥʘʣʠʟ, ʠʟʚʲʨʰʝʥ ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʩʪʦʧʘʥʩʢʘ ʢʘʤʘʨʘ, ʚ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʪʨʫʜʘ ʠ 

ʩʦʮʠʘʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʠ ʂʅʉɹ, ʚʦʜʠ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʧʦʚʝʯʝʪʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʦʙʝʥʦ ʤʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ, 

ʩʘ ʥʝʜʦʩʪʘʪʲʯʥʦ ʧʦʜʛʦʪʚʝʥʠ ʠ ʠʟʦʩʪʘʚʘʪ ʚ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʅʝʜʦʩʪʠʛʲʪ ʥʘ 

ʦʙʱʠ ʫʤʝʥʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʛʣʘʚʥʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʨʘʤʦʪʥʦʩʪʪʘ ʟʘ ʜʘʥʥʠ (ʦʮʝʥʷʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʜʘʥʥʠ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʠʛʠʪʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ), ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʯʨʝʟ ʜʠʛʠʪʘʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʠʛʫʨʥʦʩʪʪʘ, ʨʝʰʘʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʧʨʦʙʣʝʤʠ. ʅʝʜʦʩʪʠʛ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʠ ʚ ʦʙʣʘʩʪʠ ʢʘʪʦ ʨʘʙʦʪʘ ʩ ʝʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, ʙʘʟʠ ʜʘʥʥʠ, ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ ʠ 

ʩʠʩʪʝʤʠ, ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ. (Investor.bg, 2023). 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʛʣʦʙʘʣʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ 

ʥʘ ʩʪʦʢʠ ʚʲʚ ʚʝʨʠʛʠʪʝ ʟʘ ʜʦʩʪʘʚʢʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ Ăʠʥʪʝʣʠʛʝʥʪʥʠ ʣʝʪʠʱʘñ ʠ 

Ăʠʥʪʝʣʠʛʝʥʪʥʠ ʧʨʠʩʪʘʥʠʱʘñ, ʥʘʧʨʠʤʝʨ, ʱʝ ʠʟʠʩʢʚʘʪ ʩʣʫʞʠʪʝʣʠ ʩ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʘʙʦʪʘ. ʅʘʡ-ʪʲʨʩʝʥʠʪʝ ʧʨʦʬʝʩʠʠ ʠ ʨʦʣʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ 
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ʚʢʣʶʯʚʘʪ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʜʠʛʠʪʘʣʝʥ ʤʘʨʢʝʪʠʥʛ, ʝʢʩʧʝʨʪʠ ʧʦ ʛʦʣʝʤʠ ʜʘʥʥʠ, ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʩʪʦʢʠ, ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʦʙʣʘʯʥʠ ʠ ʢʠʙʝʨʬʠʟʠʯʥʠ ʩʠʩʪʝʤʠ, ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʫʤʝʥʠʷ ʚ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʤʦʜʝʣʠ ʠ ʝʢʩʧʝʨʪʠ ʧʦ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ (ʂʦʨʘʣʦʚʘ-

ʅʦʞʘʨʦʚʘ ʠ ʅʦʞʘʨʦʚ, 2022). 

 

ʇʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʣʫʞʠʪʝʣʠ ʥʘʜ 50 ʛʦʜʠʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ ʙʘʨʠʝʨʠʪʝ ʠ ʦʧʘʩʝʥʠʷʪʘ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʧʨʝʜ ʜʠʛʠʪʘʣʥʘʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʨʘʙʦʪʘʪʘ, ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʩʘ ʚʩʝ ʧʦ-ʚʘʞʥʠ ʟʘ ʢʦʤʧʘʥʠʠʪʝ ʧʦʨʘʜʠ 

ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʜʝʤʦʛʨʘʬʩʢʠ ʩʪʨʫʢʪʫʨʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʥʘʤʘʣʷʚʘʱʘ ʨʘʞʜʘʝʤʦʩʪ ʠ ʧʦ-ʛʦʣʷʤʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢʘ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ʥʘ ʨʘʙʦʪʝʱʠʪʝ ʠ ʧʦ-ʛʦʣʷʤ ʜʷʣ 

ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʚ ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ (Hildebrandt, Kluge and Ziefle, 2019). ʊʝʟʠ ʩʣʫʞʠʪʝʣʠ 

ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʨʘʜʠ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ: ʇʲʨʚʦ, ʩʣʝʜ ʢʘʪʦ ʩʘ 

ʟʘʧʦʯʥʘʣʠ ʢʘʨʠʝʨʘʪʘ ʩʠ ʚ ʧʨʝʜʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ, ʪʝ ʧʨʠʪʝʞʘʚʘʪ ʙʦʛʘʪ ʦʧʠʪ ʠ ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʝʪʦ ʝ ʮʝʥʥʦ ʜʦʨʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɺʪʦʨʦ, ʪʝ 

ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʝʪʦ ʧʦʩʪʘʚʷ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

ʧʨʝʜ ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ. ʀ ʥʘʢʨʘʷ, ʚ ʧʦʜʣʦʞʝʥʠʪʝ ʥʘ ʜʝʤʦʛʨʘʬʩʢʠ ʧʨʦʤʝʥʠ 

ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʪʨʘʥʠ ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʚʲʨʥʘʪ ʚ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʚ 

ʙʣʠʟʢʦ ʙʲʜʝʱʝ. ɸʚʪʦʨʠʪʝ ʧʦʜʯʝʨʪʘʚʘʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʠ ʥʫʞʜʠʪʝ ʥʘ ʪʦʟʠ 

ʪʠʧ ʩʣʫʞʠʪʝʣʠ, ʢʦʝʪʦ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʨʘʙʦʪʘʪʘ, ʪʲʡ ʢʘʪʦ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʣʝʯʝ ʛʦʣʷʤʘ ʧʦʣʟʘ ʦʪ ʪʝʭʥʠʪʝ ʤʥʝʥʠʷ. ʋʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʦʩʦʙʝʥʦ ʚ ʦʙʣʘʩʪʠʪʝ, 

ʩʚʲʨʟʘʥʠ ʩ ʢʦʤʧʶʪʨʠʪʝ, ʱʝ ʙʲʜʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ, ʪʲʡ ʢʘʪʦ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʝ 

ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʨʦʮʝʩ. ʇʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʦʙʘʯʝ ʤʦʞʝ ʚʩʝ ʦʱʝ ʜʘ ʥʝ ʩʘ ʨʘʟʚʠʣʠ ʪʝʟʠ ʫʤʝʥʠʷ, 

ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ. ʆʩʚʝʥ ʪʦʚʘ, ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʨʘʙʦʪʥʠʪʝ ʟʘʜʘʯʠ 

ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʤʦʞʝ ʜʘ ʦʪʢʨʠʷʪ, ʯʝ ʦʧʠʪʲʪ ʠʤ ʚʝʯʝ ʥʝ ʝ ʪʦʣʢʦʚʘ ʧʦʣʝʟʝʥ ʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʙʣʲʩʢʘʪ ʩ ʪʨʫʜʥʦʩʪʠ ʧʦʨʘʜʠ ʥʘʤʘʣʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʫʯʝʥʝ ʠ ʥʝʦʩʥʦʚʘʪʝʣʥʠ ʩʪʝʨʝʦʪʠʧʠ. ɿʘ ʜʘ ʩʝ 

ʨʲʢʦʚʦʜʠ ʝʬʝʢʪʠʚʥʦ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʨʘʙʦʪʘʪʘ, ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʠ ʘʜʨʝʩʠʨʘʪ ʦʧʘʩʝʥʠʷʪʘ ʠ ʙʘʨʠʝʨʠʪʝ, ʧʨʝʜ ʢʦʠʪʦ ʩʘ ʠʟʧʨʘʚʝʥʠ ʚʲʟʨʘʩʪʥʠʪʝ 

ʩʣʫʞʠʪʝʣʠ, ʢʦʛʘʪʦ ʨʘʙʦʪʷʪ ʩ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʷʩʪʦ. 

 

ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʥʫʞʜʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʥʘ 

ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʥʘʜ 50 ʛʦʜʠʥʠ 

ʊʘʟʠ ʯʘʩʪ ʦʪ ʜʦʢʣʘʜʘ ʧʨʝʜʩʪʘʚʷ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝ ʥʘ 20 ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ ʠ 

ʦʙʫʯʠʪʝʣʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʚ ɹʲʣʛʘʨʠʷ ʩ ʮʝʣ ʦʮʝʥʢʘ ʥʘ ʥʫʞʜʠʪʝ ʠ ʦʙʣʘʩʪʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ. ɼʘʥʥʠʪʝ ʩʘ ʩʲʙʨʘʥʠ ʚ ʧʝʨʠʦʜʘ ʢʨʘʷ ʥʘ ʤʘʨʪ ï ʩʨʝʜʘʪʘ ʥʘ 

ʘʧʨʠʣ 2024 ʛ. ʯʨʝʟ ʦʥʣʘʡʥ ʚʲʧʨʦʩʥʠʢ. ʇʦʣʦʚʠʥʘʪʘ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʘ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʘ ʜʨʫʛʘʪʘ 

ʧʦʣʦʚʠʥʘ ʩʘ ʦʙʫʯʠʪʝʣʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ. 

ɸʥʘʣʠʟ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ ʧʦ ʣʦʛʠʩʪʠʢʘ 

ʅʘ ʚʲʧʨʦʩ, ʩʚʲʨʟʘʥ ʩ ʥʝʜʦʩʪʠʛʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ,  20% ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʪʷʭʥʘʪʘ ʢʦʤʧʘʥʠʷ 

ʥʝ ʝ ʠʟʧʨʘʚʝʥʘ ʧʨʝʜ ʥʝʜʦʩʪʠʛ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ. ʂʦʤʧʘʥʠʠʪʝ, ʚ ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʦʩʪʘʥʘʣʠʪʝ 

ʘʥʢʝʪʠʨʘʥʠ, ʠʟʧʠʪʚʘʪ ʥʝʜʦʩʪʠʛ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ ï ʩʧʦʨʝʜ 40% ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʥʝʜʦʩʪʠʛʲʪ 

ʚʩʝ ʦʱʝ ʝ ʫʤʝʨʝʥ, ʘ ʦʩʪʘʥʘʣʠʪʝ 40% ʧʦʩʦʯʚʘʪ, ʯʝ ʪʦʟʠ ʥʝʜʦʩʪʠʛ ʚʩʝ ʦʱʝ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ 

(ʌʠʛʫʨʘ 1).  



 

24 

 

 

  

ʌʠʛʫʨʘ 1. ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăɺʘʰʘʪʘ ʢʦʤʧʘʥʠʷ ʠʟʧʨʘʚʝʥʘ ʣʠ ʝ ʧʨʝʜ 

ʥʝʜʦʩʪʠʛ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ?ñ 

 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʣʠʧʩʘʪʘ ʥʘ ʢʘʜʨʠ ʚʩʝ ʦʱʝ ʥʝ ʩʝ ʫʩʝʱʘ ʢʘʪʦ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ 

ʟʘ ʢʦʤʧʘʥʠʠʪʝ ʚ ɹʲʣʛʘʨʠʷ, ʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʪʫʘʮʠʷʪʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 10 ʛʦʜʠʥʠ, ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ 

ʌʠʛʫʨʘ 2, ʜʘʚʘ ʨʘʟʣʠʯʥʘ ʧʝʨʩʧʝʢʪʠʚʘ. ʉʘʤʦ 30% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʱʝ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ 

ʣʦʛʠʩʪʠʯʝʥ ʧʝʨʩʦʥʘʣ. ɿʘ ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʱʝ ʩʪʘʚʘ ʚʩʝ ʧʦ-ʪʨʫʜʥʦ ʜʘ ʩʝ ʥʘʤʝʨʠ 

ʜʦʩʪʘʪʲʯʥʦ ʣʦʛʠʩʪʠʯʝʥ ʧʝʨʩʦʥʘʣ, ʘ ʟʘ 10% ʪʦʚʘ ʙʠ ʧʦʧʨʝʯʠʣʦ ʥʘ ʝʚʝʥʪʫʘʣʥʦ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ 

ʢʦʤʧʘʥʠʷʪʘ ʠʤ. 

 

 

ʌʠʛʫʨʘ 2 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʩʤʷʪʘʪʝ, ʱʝ ʩʝ ʨʘʟʚʠʝ ʩʠʪʫʘʮʠʷʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʙʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 10 ʛʦʜʠʥʠ?ñ 

 

ɺʩʠʯʢʠ ʘʥʢʝʪʠʨʘʥʠ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ ʩʘ ʝʜʠʥʦʜʫʰʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʦʚʘ, ʯʝ 

ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʱʝ ʙʲʜʘʪ ʤʥʦʛʦ ʚʘʞʥʠ ʚ ʙʲʜʝʱʝ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʝʢʫʱʘʪʘ ʦʮʝʥʢʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ 

ʫʤʝʥʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʠʷ ʧʝʨʩʦʥʘʣ ʥʘʜ 50 ʛʦʜʠʥʠ ʚ ʪʝʭʥʠʪʝ ʢʦʤʧʘʥʠʠ, ʧʦʢʘʟʘʥ ʥʘ ʌʠʛʫʨʘ 3, ʧʨʝʜʦʩʪʘʚʷ 

ʠʥʪʝʨʝʩʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʧʦ ʪʦʟʠ ʚʲʧʨʦʩ. ʇʦʥʘʩʪʦʷʱʝʤ ʩʘʤʦ 10% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʤʷʪʘʪ, ʯʝ 

ʣʦʛʠʩʪʠʯʥʠʷʪ ʧʝʨʩʦʥʘʣ ʥʘ ʚʲʟʨʘʩʪ 50+ ʚ ʪʝʭʥʠʪʝ ʢʦʤʧʘʥʠʠ ʧʨʠʪʝʞʘʚʘʪ ʤʥʦʛʦ ʜʦʙʨʠ ʜʠʛʠʪʘʣʥʠ 

ʫʤʝʥʠʷ. ʆʩʪʘʥʘʣʠʪʝ ʨʝʩʧʦʥʜʝʥʪʠ ʚʠʞʜʘʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ï ʟʘ 50% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʚʩʝ 

ʧʘʢ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʪʷʭʥʘʪʘ ʬʠʨʤʘ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʢʘʪʝʛʦʨʠʷ ʤʦʛʘʪ 
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ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ Ăʜʦʙʨʠñ, ʘ ʟʘ ʦʩʪʘʥʘʣʠʪʝ 40% - Ăʩʨʝʜʥʠñ. ʊʝʟʠ ʜʘʥʥʠ ʧʨʝʜʧʦʣʘʛʘʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʣʘʥʠʨʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʣʫʞʠʪʝʣʠ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 50 ʛʦʜʠʥʠ, ʟʘ 

ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʥʘ ʙʲʜʝʱʠʪʝ ʦʯʘʢʚʘʥʠʷ ʥʘ ʩʝʢʪʦʨʘ. 

 

ʌʠʛʫʨʘ 3 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʦʮʝʥʷʚʘʪʝ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʥʘ 

ʚʘʰʠʪʝ ʩʣʫʞʠʪʝʣʠ ʠ ʨʘʙʦʪʥʠʮʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ (50+ ʛʦʜʠʥʠ)?ñ 

 

ʅʝʱʦ ʧʦʚʝʯʝ, ʫʯʘʩʪʥʠʮʠʪʝ ʦʮʝʥʷʚʘʪ ʝʢʩʧʝʨʪʥʠʷ ʦʧʠʪ ʚ ʩʚʦʠʪʝ ʢʦʤʧʘʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʦʚʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʧʨʝʜʠʤʥʦ ʢʘʪʦ ʩʨʝʜʝʥ (80%), ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʢʨʝʧʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʦʙʫʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. 

  

ʌʠʛʫʨʘ 4 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʦʮʝʥʷʚʘʪʝ ʝʢʩʧʝʨʪʠʟʘʪʘ ʚʲʚ ʚʘʰʘʪʘ 

ʢʦʤʧʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ?ñ 

 

ʉʣʝʜʚʘʱʠʪʝ ʪʨʠ ʚʲʧʨʦʩʘ ʦʮʝʥʷʚʘʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ. ʌʠʛʫʨʘ 5 

ʧʨʝʜʩʪʘʚʷ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʫʤʝʥʠʷ ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ: ʦʩʥʦʚʥʠ ʫʤʝʥʠʷ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ, ʦʩʥʦʚʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʲʚʝʞʜʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ, 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʜʠʛʠʪʘʣʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʘʡʣʦʚʝ, ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ. ɺʩʠʯʢʠ ʛʦʨʝʧʦʩʦʯʝʥʠ ʩʘ ʦʮʝʥʝʥʠ ʢʘʪʦ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠ ʠʣʠ ʤʥʦʛʦ ʚʘʞʥʠ 

ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ ʧʦ ʣʦʛʠʩʪʠʢʘʪʘ, ʢʦʠʪʦ ʫʯʘʩʪʚʘʪ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ. 
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ʌʠʛʫʨʘ 5 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣ ʥʘ ʦʪʛʦʚʦʨʠʣʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʦʣʢʦ ʚʘʞʥʠ ʩʘ ʧʦʩʦʯʝʥʠʪʝ ʦʩʥʦʚʥʠ ʫʤʝʥʠʷ 

ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ? 

 

ʉʣʝʜʚʘʱʠʷʪ ʚʲʧʨʦʩ ʝ ʩʚʲʨʟʘʥ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʇʦʚʝʯʝʪʦ ʦʪ 

ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʤʷʪʘʪ ʙʦʨʜʦʚʠʪʝ ʢʦʤʧʶʪʨʠ ʠ ʩʘʪʝʣʠʪʥʦʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (GPS), RFID ʪʝʭʥʦʣʦʛʠʷʪʘ ʠ 

ʝʣʝʢʪʨʦʥʥʠʷ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ (EDI) ʟʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠ. ɼʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ ʩʲʱʦ ʩʝ ʩʯʠʪʘʪ ʟʘ 

ʤʥʦʛʦ ʚʘʞʥʠ ʦʪ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ. ʊʦʚʘ ʩʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ Big Data, Cloud 

computing ʠ IoT ʫʩʪʨʦʡʩʪʚʘ. ɿʘ ʚʩʝʢʠ ʚʪʦʨʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʠ ʚʠʨʪʫʘʣʥʘʪʘ 

ʨʝʘʣʥʦʩʪ (VR) ʩʘ ʚʘʞʥʠ (ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠ - 10% ʠ ʤʥʦʛʦ ʚʘʞʥʠ - 40%), ʥʦ ʠʤʘ ʠ ʙʣʠʟʦ 20% 

ʘʥʢʝʪʠʨʘʥʠ, ʟʘ ʢʦʠʪʦ  AR/VR ʥʝ ʝ ʚʘʞʥʘ ʪʝʭʥʦʣʦʛʠʷ. ʄʦʞʝʤ ʩʲʱʦ ʪʘʢʘ ʜʘ ʟʘʙʝʣʝʞʠʤ ʟʘ ʥʷʢʦʠ 

ʫʯʘʩʪʥʠʮʠ, ʯʝ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʠ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʝ ʩʘ ʪʦʣʢʦʚʘ ʚʘʞʥʠ, ʥʦ ʚʩʝ ʧʘʢ 90% 

ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʦʩʦʯʚʘʪ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʚʘʞʥʠ ʧʦʥʝ ʜʦ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ. 

 

ʌʠʛʫʨʘ 6 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣ ʥʘ ʦʪʛʦʚʦʨʠʣʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʦʣʢʦ ʚʘʞʥʠ ʩʘ ʧʦʩʦʯʝʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʫʤʝʥʠʷ ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ?ñ 

 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʩʪʝʤʥʠʪʝ ʫʤʝʥʠʷ ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ, ʯʝʪʠʨʠ ʩʠʩʪʝʤʠ ʩʝ ʷʚʷʚʘʪ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠ ʟʘ ʧʦʚʝʯʝʪʦ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ. ʊʦʚʘ ʩʘ: ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ 

ʢʣʠʝʥʪʠ (CRM), ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʥʦʰʝʥʠʷʪʘ ʩ ʜʦʩʪʘʚʯʠʮʠ (SRM), ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʘ (TMS) ʠ ʉʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʢʣʘʜʦʚʝ (WMS). ɺʲʧʨʝʢʠ ʯʝ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʦʪʢʨʠʪʠ ʧʣʦʱʠ (YMS) ʠ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʨʲʯʢʠ (OMS) ʩʘ ʦʮʝʥʝʥʠ ʢʘʪʦ ʮʷʣʦ ʩ ʧʦ-

ʥʠʩʢʘ ʚʘʞʥʦʩʪ ʦʪ ʥʷʢʦʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ, ʪʝʟʠ ʩʠʩʪʝʤʠ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʩʯʠʪʘʪ ʟʘ ʚʘʞʥʠ ʢʘʪʦ ʮʷʣʦ. 

ʇʦʜʨʦʙʥʠʪʝ ʜʘʥʥʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ Error! Reference source not found. 
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ʌʠʛʫʨʘ 7 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣ ʥʘ ʦʪʛʦʚʦʨʠʣʠʪʝ ʥʘ ʚʲʧʨʦʩʘ: Ăʂʦʣʢʦ ʚʘʞʥʠ ʩʘ ʫʤʝʥʠʷʪʘ ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʚ 

ʣʦʛʠʩʪʠʢʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʩʦʯʝʥʠʪʝ ʩʠʩʪʝʤʠ 

ʉʣʝʜ ʢʘʪʦ ʙʝʰʝ ʦʮʝʥʝʥʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ, 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʙʷʭʘ ʧʦʤʦʣʝʥʠ ʜʘ ʦʮʝʥʷʪ ʮʷʣʦʩʪʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʧʦ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʣʦʛʠʩʪʠʢʘʪʘ ʚ ʩʪʨʘʥʘʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʌʠʛʫʨʘ 8. ʆʪ ʜʘʥʥʠʪʝ ʚʠʞʜʘʤʝ, ʯʝ ʦʙʱʦ 80% 

ʦʮʝʥʷʚʘʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʢʘʪʦ ʜʦʙʨʦ ʠʣʠ ʤʥʦʛʦ ʜʦʙʨʦ. 

  

ʌʠʛʫʨʘ 8 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʙʠʭʪʝ ʦʮʝʥʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 

ʦʙʫʯʝʥʠʝʪʦ, ʩʚʲʨʟʘʥʦ ʩ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ, ʚʲʚ ʚʘʰʘʪʘ ʩʪʨʘʥʘ?ñ 

 

ʅʘ ʧʦʩʣʝʜʥʠʷ ʚʲʧʨʦʩ, ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʙʠʭʘ ʧʨʦʷʚʠʣʠ ʠʥʪʝʨʝʩ ʢʲʤ ʦʙʫʯʝʥʠʝ ʥʘ 

ʩʣʫʞʠʪʝʣʠ ʥʘʜ 50+ ʛʦʜʠʥʠ ʚ ʪʷʭʥʘʪʘ ʢʦʤʧʘʥʠʷ ʦʪʥʦʩʥʦ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʢʪʦʨʘ, ʚʩʠʯʢʠ 

ʫʯʘʩʪʚʘʣʠ ʚ ʘʥʢʝʪʘʪʘ ʧʨʦʷʚʠʭʘ ʠʥʪʝʨʝʩ ʢʲʤ ʧʦʜʦʙʥʦ ʦʙʫʯʝʥʠʝ. 

 

ɸʥʘʣʠʟ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ 

ʅʘ ʚʲʧʨʦʩʘ ʢʘʢ ʚʠʞʜʘʪ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʥʘʙʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʧʨʝʟ 

ʩʣʝʜʚʘʱʠʪʝ 10 ʛʦʜʠʥʠ, ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʝ ʦʧʘʩʷʚʘʪ, ʯʝ ʱʝ ʠʤʘ ʥʝʜʦʩʪʠʛ ʥʘ 

ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ, ʢʘʪʦ 20% ʩʤʷʪʘʪ, ʯʝ ʦʯʘʢʚʘʥʠʷʪ ʥʝʜʦʩʪʠʛ ʱʝ ʧʦʧʨʝʯʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʩʝ 

ʨʘʟʰʠʨʷʚʘʪ. ɽʜʚʘ 10% ʩʘ ʦʧʪʠʤʠʩʪʠʯʥʦ ʥʘʩʪʨʦʝʥʠ, ʩʤʷʪʘʡʢʠ, ʯʝ ʱʝ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʣʦʛʠʩʪʠʯʝʥ 

ʧʝʨʩʦʥʘʣ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʌʠʛʫʨʘ 9. 
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ʌʠʛʫʨʘ 9 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʩʤʷʪʘʪʝ, ʯʝ ʱʝ ʩʝ ʨʘʟʚʠʝ ʩʠʪʫʘʮʠʷʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʙʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 10 ʛʦʜʠʥʠ?ñ 

ɺʩʠʯʢʠ ʨʝʩʧʦʥʜʝʥʪʠ, ʠʟʚʲʨʰʚʘʱʠ ʦʙʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ, ʩʘ ʩʲʛʣʘʩʥʠ, ʯʝ ʜʠʛʠʪʘʣʥʠʪʝ 

ʫʤʝʥʠʷ ʱʝ ʙʲʜʘʪ ʤʥʦʛʦ ʚʘʞʥʠ ʚ ʙʲʜʝʱʝ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ Ăʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘñ ʚ ɹʲʣʛʘʨʠʷ, 70% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ 

ʜʘʚʘʪ ʧʦʣʦʞʠʪʝʣʥʘ ʦʮʝʥʢʘ. ɺ ʪʦʚʘ ʯʠʩʣʦ 30% ʛʦ ʦʮʝʥʷʚʘʪ ʢʘʪʦ Ăʄʥʦʛʦ ʜʦʙʨʦñ, 40% ʛʦ ʦʮʝʥʷʚʘʪ ʢʘʪʦ 

Ăɼʦʙʨʦñ. ʆʩʪʘʥʘʣʠʪʝ 30% ʘʥʢʝʪʠʨʘʥʠ ʦʮʝʥʷʚʘʪ ʥʘʩʪʦʷʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʢʘʪʦ Ăʉʨʝʜʥʦñ. 

 

ʌʠʛʫʨʘ 10 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʂʘʢ ʙʠʭʪʝ ʦʮʝʥʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 

ʦʙʫʯʝʥʠʝʪʦ, ʩʚʲʨʟʘʥʦ ʩ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ, ʚʲʚ ʚʘʰʘʪʘ ʩʪʨʘʥʘ?ñ 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʝ ʦʙʫʯʘʚʘʪ ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʦʙʫʯʠʪʝʣʠ, ʧʦ-ʛʦʣʷʤʘʪʘ 

ʯʘʩʪ ʦʪ ʪʷʭ ʥʝ ʦʙʫʯʘʚʘʪ ʭʦʨʘ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 50 ʛʦʜʠʥʠ. ʉʘʤʦ 2 ʦʪ 10-ʪʝ ʦʙʫʯʠʪʝʣʠ ʧʨʝʜʦʩʪʘʚʷʪ 

ʦʙʫʯʝʥʠʷ ʥʘ ʧʦ-ʚʲʟʨʘʩʪʥʠ ʩʣʫʞʠʪʝʣʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʅʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ ʚʩʠʯʢʠ ʨʝʩʧʦʥʜʝʥʪʠ 

ʚʢʣʶʯʚʘʪ ʚ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʣʘʛʘʥʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʉʲʱʦ ʪʘʢʘ 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩʘ ʝʜʠʥʦʜʫʰʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʦʪʦ ʦʙʫʯʝʥʠʝ  - ʪʦ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ 

ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʩʣʫʞʠʪʝʣʠ. ʊʦʚʘ ʝ ʠ ʧʨʠʯʠʥʘʪʘ ʦʙʫʯʘʚʘʱʠʪʝ ʜʘ ʘʜʘʧʪʠʨʘʪ 

ʩʚʦʠʪʝ ʤʝʪʦʜʠ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʩʧʦʨʝʜ ʥʫʞʜʠʪʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ʀ ʜʚʝʪʝ ʪʝʥʜʝʥʮʠʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʩʯʠʪʘʪ ʟʘ ʤʥʦʛʦ ʧʦʣʦʞʠʪʝʣʥʠ. 

ɺʲʧʨʝʢʠ ʪʝʟʠ ʧʦʣʦʞʠʪʝʣʥʠ ʪʝʥʜʝʥʮʠʠ ʪʨʷʙʚʘ ʜʘ ʦʪʙʝʣʝʞʠʤ, ʯʝ 30% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʦʙʫʯʠʪʝʣʠ ʥʝ 

ʧʨʝʜʣʘʛʘʪ ʧʨʘʢʪʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ ʠʣʠ  ʦʧʠʪ ʥʘ ʩʚʦʠʪʝ ʦʙʫʯʘʝʤʠ (ʌʠʛʫʨʘ 11). 
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ʌʠʛʫʨʘ 11 ʆʪʥʦʩʠʪʝʣʥʠ ʜʷʣʦʚʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ăʇʨʝʜʣʘʛʘʪʝ ʣʠ ʧʨʘʢʪʠʯʝʩʢʦ ʦʙʫʯʝʥʠʝ ʠʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ?ñ 

 

ʇʦʯʪʠ ʚʩʠʯʢʠ ʦʙʫʯʠʪʝʣʠ (90%) ʦʮʝʥʷʚʘʪ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʧʦ ʚʨʝʤʝ ʠ ʩʣʝʜ ʦʙʫʯʠʪʝʣʥʠʪʝ 

ʧʨʦʛʨʘʤʠ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʝ ʤʦʛʘʪ ʜʘ ʧʨʦʩʣʝʜʷʪ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʜʘ ʢʦʨʠʛʠʨʘʪ ʩʚʦʠʪʝ ʤʝʪʦʜʠ ʥʘ 

ʦʙʫʯʝʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ɹʲʣʛʘʨʠʷ ʝ ʥʘʣʠʮʝ ʧʨʦʮʝʩ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʩʣʝʜ Covid-19. ɿʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʤʘʢʨʦʠʢʦʥʦʤʠʯʝʩʢʠ ʜʠʩʙʘʣʘʥʩʠ ʝ ʥʘʣʦʞʠʪʝʣʥʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʘ ʜʘ ʙʲʜʝ ʚ ʢʨʘʢ ʩ ʥʘʨʘʩʪʚʘʱʦʪʦ ʟʘʧʣʘʱʘʥʝ ʥʘ ʪʨʫʜʘ. ʀʤʘ ʥʫʞʜʘ ʦʪ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʫʤʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʥʘ ʘʜʝʢʚʘʪʥʠ ʪʝʭʥʠʯʝʩʢʠ ʧʦʟʥʘʥʠʷ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 

ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ, ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʠ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ 

ʦʙʝʤʠʪʝ ʥʘ ʦʥʣʘʡʥ ʪʲʨʛʦʚʠʷʪʘ ʜʦʧʨʠʥʝʩʦʭʘ ʟʘ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ, 

ʫʩʢʦʨʷʚʘʡʢʠ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʚ ɹʲʣʛʘʨʠʷ. ɺ ʙʲʜʝʱʝ ʱʝ ʠʤʘ ʟʘʩʠʣʝʥ 

ʬʦʢʫʩ ʚʲʨʭʫ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʨʦʙʦʪʠʢʘʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ. ʆʩʥʦʚʥʠʪʝ ʧʨʝʯʢʠ, 

ʢʦʠʪʦ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʪʨʷʙʚʘ ʜʘ ʧʨʝʦʜʦʣʝʝ, ʟʘ ʜʘ ʫʩʢʦʨʠ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʩʘ 

ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʠ ʥʠʚʦʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʚ ɹʲʣʛʘʨʠʷ ʨʘʟʢʨʠʚʘʪ ʥʝʜʦʩʪʠʛ ʥʘ ʦʙʱʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ 

ʠ ʝʜʥʘ ʦʪ ʚʦʜʝʱʠʪʝ ʙʘʨʠʝʨʠ ʧʨʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘ 

ʚʩʲʱʥʦʩʪ ʝ ʥʝʜʦʩʪʘʪʲʯʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʫʤʝʥʠʷ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ. ɻʣʦʙʘʣʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ 

ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠʟʠʩʢʚʘʪ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʧʨʦʪʦʢʦʣʠ 

ʟʘ ʦʙʫʯʝʥʠʝ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʠʣʠ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʦʙʱʠ ʠ/ʠʣʠ ʩʧʝʮʠʬʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʠ 

ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ. 

ɺʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ ʩʘ ʚʩʝ ʧʦ-ʚʘʞʥʠ ʟʘ ʢʦʤʧʘʥʠʠʪʝ ʧʦʨʘʜʠ ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʧʨʦʤʝʥʠ, ʢʘʪʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʞʜʘʝʤʦʩʪʪʘ ʠ ʧʦ-ʛʦʣʷʤʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʪʝ ʠʤʘʪ 

ʨʘʟʣʠʯʥʠ ʥʫʞʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ. ɽʬʝʢʪʠʚʥʦʪʦ ʩʧʨʘʚʷʥʝ ʩ ʪʝʭʥʠʪʝ 

ʧʨʦʙʣʝʤʠ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʨʘʙʦʪʘʪʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ 
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ʩʠʩʪʝʤʘʪʘ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ (ʇʆʆ) ʪʨʷʙʚʘ ʜʘ ʨʝʘʛʠʨʘ ʧʦ-ʜʦʙʨʝ ʥʘ ʪʝʟʠ 

ʩʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ. 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ, ʧʨʦʚʝʜʝʥʦ ʩʨʝʜ 20 ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ ʠ 

ʦʙʫʯʠʪʝʣʠ ʚ ɹʲʣʛʘʨʠʷ, ʝ ʦʯʝʚʠʜʥʦ, ʯʝ ʠʤʘ ʟʥʘʯʠʪʝʣʝʥ ʬʦʢʫʩ ʚʲʨʭʫ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ 

ʠ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ. ɺʲʧʨʝʢʠ ʯʝ ʥʘʩʪʦʷʱʠʷʪ ʥʝʜʦʩʪʠʛ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʣʦʛʠʩʪʠʢʘ ʥʝ 

ʩʝ ʩʯʠʪʘ ʟʘ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʩʨʝʜ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ, ʚʲʟʥʠʢʚʘʪ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʥʦ ʙʲʜʝʱʠʪʝ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʥʘʙʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣ. ɽʜʚʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʠʤʘʪ ʦʧʪʠʤʠʩʪʠʯʥʠ 

ʦʯʘʢʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʠʧʩʘʪʘ ʥʘ ʧʝʨʩʦʥʘʣ ʚ ʩʝʢʪʦʨʘ, ʥʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʩʝ 

ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʨʝʰʘʚʘʱʦ ʟʘ ʙʲʜʝʱʠʷ ʫʩʧʝʭ. ʆʩʚʝʥ ʪʦʚʘ ʠʤʘ ʢʦʥʩʝʥʩʫʩ ʩʨʝʜ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ 

ʦʪʥʦʩʥʦ ʚʘʞʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʫʤʝʥʠʷ, ʟʘʝʜʥʦ ʩ ʧʨʠʟʥʘʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ ʟʘ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʩʣʫʞʠʪʝʣʠ. ʆʙʫʯʠʪʝʣʠʪʝ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʠʟʨʘʟʷʚʘʪ 

ʟʘʛʨʠʞʝʥʦʩʪ ʦʪʥʦʩʥʦ ʧʦʪʝʥʮʠʘʣʥʠʷ ʥʝʜʦʩʪʠʛ ʥʘ ʣʦʛʠʩʪʠʯʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʙʲʜʝʱʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ 

ʧʨʠʟʥʘʚʘʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ. ʂʘʪʦ ʮʷʣʦ, ʢʘʢʪʦ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠʪʝ, 

ʪʘʢʘ ʠ ʦʙʫʯʠʪʝʣʠʪʝ ʧʨʠʟʥʘʚʘʪ ʚʘʞʥʦʩʪʪʘ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʘʜʘʧʪʠʨʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ 

ʧʨʝʧʦʜʘʚʘʥʝ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʨʘʩʪʷʱʠʪʝ ʥʫʞʜʠ, ʚʲʧʨʝʢʠ ʯʝ ʠʤʘ ʤʷʩʪʦ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʚ 

ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʚ ʦʙʫʯʝʥʠʝʪʦ. 
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ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ ï ʬʘʢʪʦʨʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

 Artificial Intelligence in Marketing - drivers and challenges 

ɺʘʥʷ ʃʘʟʘʨʦʚʘ1 

ɸʙʩʪʨʘʢʪ 

ʊʦʟʠ ʜʦʢʣʘʜ ʧʨʝʜʩʪʘʚʷ ʬʘʢʪʦʨʠʪʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ. ʄʘʨʢʝʪʠʥʛʲʪ ʝ ʦʙʣʘʩʪ, ʚ ʢʦʷʪʦ, ʥʘʡ-ʩʠʣʥʦ ʩʝ ʫʩʝʱʘ ʚʣʠʷʥʠʝʪʦ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ. ɺʲʚ ʚʩʠʯʢʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʫʩʠʣʝʥʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʙʘʟʠʨʘʥʠ 

ʥʘ ʠʟʢʫʩʪʚʝʥʠ ʠʥʪʝʣʝʢʪ. ʈʘʟʛʣʝʜʘʥʠ ʩʝ ʬʘʢʪʦʨʠʪʝ ʠ ʜʚʠʛʘʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ, ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʧʦʨʘʜʠ 

ʙʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʣʦʞʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. 

Abstract 

This report presents the drivers and challenges when using artificial intelligence in marketing. Marketing is 

an area in which the influence of artificial intelligence is most strongly felt. In all marketing activities, there 

is a strong penetration of programs based on artificial intelligence. The factors and drivers for the use of 

artificial intelligence in marketing are examined, as well as some challenges that need to be considered due 

to the rapid development of various artificial intelligence application tools. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʀʀ, ʤʘʨʢʝʪʠʥʛ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ ʩ 

ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. 

Key words: AI, marketing with AI, marketing activities with AI. 

JEL:  M31, Z0 

ɺʲʚʝʜʝʥʠʝ  

ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ (ʀʀ) ʥʘʚʣʝʟʝ ʤʥʦʛʦ ʙʲʨʟʦ ʚʲʚ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. ʄʥʦʛʦ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʧʦʩʦʯʚʘʪ (1), ʯʝ ʤʘʨʢʝʪʠʥʛʲʪ ʝ ʦʙʣʘʩʪ, ʚ ʢʦʷʪʦ, ʢʘʪʦ ʯʝ ʣʠ ʥʘʡ-ʩʠʣʥʦ ʩʝ ʫʩʝʱʘ 

ʚʣʠʷʥʠʝʪʦ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ. ɺʲʚ ʚʩʠʯʢʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ ʩʝ ʟʘʙʝʣʷʟʚʘ ʫʩʠʣʝʥʦ ʥʘʚʣʠʟʘʥʝ 

ʥʘ ʧʨʦʛʨʘʤʠ ʙʘʟʠʨʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠ ʠʥʪʝʣʝʢʪ (2).  

ɺ ʤʘʨʢʝʪʠʥʛʘ ʩʝ ʠʟʧʦʣʟʚʘʪ  ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʢʨʠʪʠʯʥʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʨʝʰʝʥʠʷ ʚ ʩʣʝʜʥʠʪʝ ʘʩʧʝʢʪʠ: 

¶ ʩʲʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ 

¶ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ  

¶ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ 

 
1 ɼʦʮʝʥʪ ʜ-ʨ ɺʘʥʷ ʃʘʟʘʨʦʚʘ, ʢʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʋʅʉʉ. 
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ʂʘʪʦ ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʩʘʤʠʪʝ ʥʠʝ ʫʩʝʱʘʤʝ ʚʣʠʷʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʥʷʢʦʠ 

ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ ʢʘʪʦ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʧʨʝʧʦʨʲʢʠ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ 

ʢʣʠʝʥʪʠʪʝ, ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʦʢʫʧʢʠʪʝ ʠ ʜʦʩʪʘʚʢʠʪʝ ʠ ʧʨ. (ʬʠʛ. 1). 

 

 

 
Source: ʉʦʙʩʪʚʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʌʠʛʫʨʘ 1: ʆʩʥʦʚʥʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ, ʚ ʢʦʠʪʦ ʩʝ ʫʩʝʱʘ ʥʘʡ-ʩʠʣʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ 

 

ʇʨʠʯʠʥʠʪʝ ʟʘ ʙʲʨʟʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚʲʚ ʚʩʠʯʢʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʜʝʡʥʦʩʪʠ 

ʩʘ ʤʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ (8). ʅʘʡ-ʦʩʥʦʚʥʘʪʘ ʩʨʝʜ ʪʷʭ ʝ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʷ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ ʠ ʛʦʣʝʤʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʠʪʦ ʪʦʡ ʧʨʝʜʦʩʪʘʚʷ ʢʘʢʪʦ ʥʘ ʤʘʨʢʝʪʦʣʦʟʠʪʝ, ʪʘʢʘ ʠ ʥʘ ʢʨʘʡʥʠʪʝ 

ʢʣʠʝʥʪʠ.  

ʀʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ChatGPT ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦ ʣʝʩʥʦ, ʠʤʘʪ ʫʜʦʙʝʥ ʠ ʣʝʩʝʥ ʟʘ ʨʘʙʦʪʘ 

ʠʥʪʝʨʬʝʡʩ, ʯʨʝʟ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʜʦʩʪʘ ʩʣʦʞʥʠ, ʢʦʠʪʦ ʜʦ 

ʪʦʟʠ ʤʦʤʝʥʪ ʠʟʠʩʢʚʘʭʘ ʩʣʦʞʥʠ ʧʨʦʛʨʘʤʠ ʠ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʥʘʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʪʦ Image Creator  OpenArt, ʩʘ ʪʘʢʘ ʜʦʩʪʲʧʥʠ, ʯʝ ʩʣʝʜ ʤʘʣʢʦ ʧʨʘʢʪʠʢʘ, 

ʤʦʛʘʪ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘʪ ʤʥʦʛʦ ʜʠʘʛʨʘʤʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʘʥʥʠ. ɺʘʞʥʦʪʦ ʝ, ʯʝ ʥʝ ʩʘ ʥʫʞʥʠ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʥʘʥʠʷ, ʟʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʪʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ. 

ɼʨʫʛʘ ʧʨʠʯʠʥʘ ʟʘ ʙʲʨʟʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ, 

ʢʦʷʪʦ ʧʦʣʫʯʠʭʘ ʤʘʨʢʝʪʦʣʦʟʠʪʝ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʩ ʜʘʥʥʠʪʝ, ʜʘ ʚʲʚʝʞʜʘʪ ʥʦʚʠ ʧʨʦʤʝʥʣʠʚʠ, ʜʘ 

ʧʨʦʩʣʝʜʷʚʘʪ ʟʘʚʠʩʠʤʦʩʪʠ ï ʚʩʠʯʢʦ ʪʦʚʘ ʯʠʩʪʦ ʪʝʦʨʝʪʠʯʥʦ, ʙʝʟ ʜʘ ʨʠʩʢʫʚʘʪ ʥʘ ʧʘʟʘʨʘ ʥʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ 

ʥʘʧʨʠʤʝʨ. ʂʘʪʦ ʩʝ  ʠʟʧʦʣʟʚʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʥʘʧʨʠʤʝʨ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 
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email-ʤʘʨʢʝʪʠʥʛʦʚʘ ʢʘʤʧʘʥʠʷ ï ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʤʝʨʷʪ ʠ ʟʘʧʠʰʘʪ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʤʝʪʨʠʢʠ ʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʱʝ ʙʲʜʘʪ ʥʘʣʠʮʝ ʤʥʦʛʦ ʩʢʦʨʦ.  

ɺ ʩʣʝʜʚʘʱʠʪʝ ʯʘʩʪʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʬʘʢʪʦʨʠʪʝ ʠ ʜʚʠʛʘʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ, ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ 

ʧʦʨʘʜʠ ʙʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʣʦʞʥʠ ʠʥʩʪʨʫʤʝʥʪʠ. 

ʌʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʧʦʣʦʞʠʪʝʣʥʦ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ 

ʅʷʢʦʣʢʦ ʬʘʢʪʦʨʘ ʫʣʝʩʥʠʭʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʀ ʚ ʤʘʨʢʝʪʠʥʛʘ. ɿʘʜʲʣʙʦʯʝʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʪʝʟʠ 

ʬʘʢʪʦʨʠ ʤʦʞʝ ʜʘ ʦʙʷʩʥʠ ʟʘʱʦ ɸI ʩʝ ʚʲʟʧʨʠʝʤʘ ʫʩʧʝʰʥʦ ʚ ʥʷʢʦʠ ʫʩʣʦʚʠʷ ʠ ʦʪ ʥʷʢʦʠ ʬʠʨʤʠ, ʥʦ ʥʝ ʠ ʦʪ 

ʜʨʫʛʠ. 

ʌʘʢʪʦʨ 1 - ʤʥʦʛʦ ʧʦʧʫʣʷʨʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʀʀ ʢʘʪʦ ChatGPT ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʜʦʙʨʝ ʠ ʩʝ 

ʚʲʟʧʨʠʝʤʘʪ ʩ ʣʝʢʦʪʘ, ʢʦʝʪʦ ʝ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʧʨʠ ʨʝʰʝʥʠʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʜʝʥʘ ʪʝʭʥʦʣʦʛʠʷ. 

ʇʨʘʢʪʠʮʠʪʝ ʚ ʤʘʨʢʝʪʠʥʛʘ ʦʪʙʝʣʷʟʚʘʪ, ʯʝ ChatGPT, ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷʪ ʀʀ ʠʥʩʪʨʫʤʝʥʪ, ʠʟʧʦʣʟʚʘʥ 

ʚ ʤʘʨʢʝʪʠʥʛʘ, ʠʤʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʨʫʞʝʙʶʙʝʥ ʠʥʪʝʨʬʝʡʩ, ʢʦʡʪʦ ʫʣʝʩʥʷʚʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʨʝʜʠʮʘ 

ʤʘʨʢʝʪʠʥʛʦʚʠ ʟʘʜʘʯʠ. ʇʦʪʝʥʮʠʘʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʝ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ. ʉʲʱʦʪʦ ʩʝ 

ʦʪʥʘʩʷ ʠ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʩ ʀʀ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʯʝʨʪʘʝʥʝ ʥʘ ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʠ ʠ 

ʠʣʶʩʪʨʘʮʠʠ (Midjourney, ʠ Stable Diffusion ʠ ʧʨ.). 

ʌʘʢʪʦʨ 2 - ʀʀ ʩʝ ʧʨʝʜʩʪʘʚʷ ʜʦʙʨʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘ ʥʘ 

ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʤʘʨʢʝʪʦʣʦʟʠ ʟʘ ʚʠʨʪʫʘʣʥʦ ʪʝʩʪʚʘʥʝ, ʠʟʧʨʦʙʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʨʦʜʫʢʪ (ʥʘ ʦʛʨʘʥʠʯʝʥʘ 

ʙʘʟʘ), ʧʨʝʜʠ ʦʬʠʮʠʘʣʥʦ ʜʘ ʩʝ ʧʨʠʝʤʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʀ ʧʨʝʜʦʩʪʘʚʷ ʩʲʱʦ ʪʘʢʘ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʘʚʪʦʨʩʢʦʪʦ ʧʨʘʚʦ ʚʲʨʭʫ ʩʦʙʩʪʚʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʝʢʣʘʤʥʠ ʠʟʤʘʤʠ 

(6) ʠ ʢʘʪʦ ʮʷʣʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʠʤʠʜʞʘ ʥʘ ʬʠʨʤʘʪʘ ʚʲʚ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʤʘʨʢʝʪʠʥʪʛʦʚʠʷ ʤʠʢʩ. 

ɹʝʟʧʣʘʪʥʘʪʘ ʥʘʣʠʯʥʦʩʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʫʣʝʩʥʠ ʠʟʧʨʦʙʚʘʥʝʪʦ ʠ ʜʦʚʝʜʝ ʜʦ ʙʲʨʟ ʪʝʤʧ ʥʘ ʨʘʩʪʝʞ ʚ 

ʧʦʪʨʝʙʠʪʝʣʩʢʘʪʘ ʙʘʟʘ. 

ʌʘʢʪʦʨ 3 - ʥʝ ʚʩʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʀʀ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʤʘʨʢʝʪʠʥʛʘ, ʩʘ ʙʝʟʧʣʘʪʥʠ ʠ ʩʚʦʙʦʜʥʦ 

ʜʦʩʪʲʧʥʠ, ʥʦ ʜʦʨʠ ʠ ʧʨʠ ʪʝʟʠ, ʟʘ ʢʦʠʪʦ ʝ ʥʝʦʭʦʜʠʤʦ ʩʧʦʨʘʟʫʤʝʥʠʝ ʟʘ ʟʘʧʣʘʱʘʘʥʝ, ʨʘʟʭʦʜʠʪʝ ʥʝ ʩʘ 

ʛʦʣʝʤʠ. ɼʥʝʩ ʧʦʯʪʠ ʚʩʷʢʘ ʬʠʨʤʘ ʨʘʟʧʦʣʘʛʘ ʩ ʧʣʘʪʝʥʘ ʚʝʨʩʠʷ ʥʘ ChatGPT ʠʣʠ Stable Diffusion. 

ʄʝʩʝʯʥʠʷʪ ʘʙʦʥʘʤʝʥʪʝʥ ʧʣʘʥ ʟʘ ChatGPT+, ʧʣʘʪʝʥʘʪʘ ʚʝʨʩʠʷ ʧʫʩʥʘʪʘ ʥʘ ʧʘʟʘʨʘ ʧʨʝʟ 2023 ʛ., ʝ $20 ʥʘ 

ʤʝʩʝʮ, ʠʤʘ ʠ ʧʨʝʜʧʣʘʪʝʥ ʛʦʜʠʰʝʥ ʧʣʘʥ ʧʦ $10 ʥʘ ʤʝʩʝʮ, ʥʦ ʮʷʣʘʪʘ ʩʫʤʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʚʝʜʝ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ. 

ʌʘʢʪʦʨ 4 - ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʤʘʨʢʝʪʠʥʛʦʚʠ 

ʮʝʣʠ. ɺ ʩʣʝʜʚʘʱʠʷ ʩʧʠʩʲʢ ʩʘ ʠʟʙʨʦʝʥʠ ʩʘʤʦ ʥʘʡ-ʧʦʧʫʣʘʨʥʠʪʝ: 

¶ Jasper AI ï  ʩʲʟʜʘʚʘʥʝ ʥʘ ʟʘʱʠʪʝʥʦ ʩʲʜʲʨʞʘʥʠʝ (ʩ ʘʚʪʦʨʩʢʦ ʧʨʘʚʦ). 

¶ Content at Scale  - ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ SEO ʧʫʙʣʠʢʘʮʠʠ ʚ ʙʣʦʛʦʚʝ. 

¶ Originality AI ï ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʪʝʢʩʪʦʚʝ, ʜʘʣʠ ʩʘ ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʀʀ 

¶ Chatfuel  - ʟʘ ʯʘʪʙʦʪʦʚʝ. 

¶ Grammarly - ʟʘ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ 

¶ Brand24  - ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʤʝʜʠʠʪʝ. 

¶ Influencity  - ʤʘʨʢʝʪʠʥʛʦʚ ʠʥʬʣʫʝʥʩʲʨ ʠ ʧʨ. 
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ʌʘʢʪʦʨ 5 -  ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʠ ʬʠʥʘ ʥʘʩʪʨʦʡʢʘ ʥʘ ʤʦʜʝʣʠʪʝ ʩ ʀʀ ʟʘ ʢʦʥʢʨʝʪʥʠ 

ʦʙʣʘʩʪʠ. 

ʀʤʘ ʥʷʢʦʣʢʦ ʥʘʯʠʥʘ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʠ ʚʲʨʭʫ ʩʦʙʩʪʚʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

(5). ʇʦʚʝʯʝʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʘʚʘʪ ʀʀ ʤʦʜʝʣʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʛʦʣʝʤʠ ʦʙʝʤʠ ʦʪ ʜʘʥʥʠ, ʠʟʧʦʣʟʚʘʪ 

ʩʧʝʮʠʬʠʯʥʠ ʪʝʭʥʠʢʠ, ʢʘʪʦ ʚʝʢʪʦʨʥʠ ʙʘʟʠ ʜʘʥʥʠ ʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʩʭʦʜʩʪʚʦ. ʊʘʢʘʚʘ ʬʠʥʘ ʥʘʩʪʨʦʡʢʘ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘʧʨʠʤʝʨ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʀʀ ʤʦʜʝʣʠ ʟʘ ʢʦʥʢʨʝʪʥʠ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ ʥʘ 

ʢʦʤʧʘʥʠʷʪʘ, ʤʘʨʢʝʪʠʥʛʦʚʠ ʧʦʣʠʪʠʢʠ ʠ ʦʩʦʙʝʥʦ ʟʘ ʝʬʝʢʪʠʚʥʘ ʨʝʢʣʘʤʘ. 

ʆʧʠʨʘʡʢʠ ʩʝ ʥʘ ʪʝʟʠ ʬʘʢʪʦʨʠ, ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʘ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ 

ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ, ʜʘʚʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʙʠʟʥʝʩʘ ʜʘ ʨʘʟʙʠʨʘ ʧʦ-ʜʦʙʨʝ ʩʚʦʠʪʝ ʢʣʠʝʥʪʠ, ʜʘ 

ʦʧʪʠʤʠʟʠʨʘ ʢʘʤʧʘʥʠʠʪʝ ʩʠ ʠ ʜʘ ʚʟʝʤʘ ʧʦ-ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʷ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ 

ɺʲʧʨʝʢʠ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʤʘʨʢʝʪʠʥʛʘ ʠʤʘ ʠ 

ʩʚʦʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ: 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 1 - ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ ʝ ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʠʪʦ ʩʝ 

ʧʦʣʫʯʘʚʘʪ ʦʪ ʩʠʩʪʝʤʠʪʝ ʩ ʀʀ (9). ɸʢʦ ʜʘʥʥʠʪʝ, ʩ ʢʦʠʪʦ ʩʘ ʦʙʫʯʝʥʠ ʩʠʩʪʝʤʠʪʝ ʩʘ ʥʝʧʲʣʥʠ, ʥʝʪʦʯʥʠ ʠʣʠ 

ʜʚʫʩʤʠʩʣʝʥʠ, ʪʦ ʠ ʟʘʢʣʶʯʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʚʝʞʜʘʱʠ. ɻʦʣʝʤʠʪʝ ʬʠʨʤʠ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʧʘʟʷʪ 

ʜʘʥʥʠʪʝ ʟʘ ʧʨʝʜʠʰʥʠ ʛʦʜʠʥʠ ʠ ʪʦ ʚʲʚ ʬʦʨʤʘʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʣʝʩʥʦ ʦʙʨʘʙʦʪʝʥ ʠ ʜʘ ʩʣʫʞʠ ʢʘʪʦ 

ʚʭʦʜ ʧʨʠ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʠ. ʆʩʦʙʝʥʘ ʪʨʫʜʥʦʩʪ ʧʨʠ ʥʘʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʠʟʧʠʪʘ ʤʘʣʢʠʷ ʠ 

ʩʨʝʜʥʠʷ ʙʠʟʥʝʩ ʠ ʩʲʱʦ ʪʘʢʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩ ʥʝʩʪʦʧʘʥʩʢʘ ʮʝʣ, ʢʦʠʪʦ ʠ ʙʝʟ ʪʦʚʘ ʩʘ ʟʘʪʨʫʜʥʝʥʠ ʧʨʠ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʠʷ ʤʠʢʩ (7). 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 2 ï ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʘ ʟʘ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. 

ʌʠʨʤʠʪʝ  ʩʲʙʠʨʘʪ, ʦʙʨʘʙʦʪʚʘʪ ʠ ʘʥʘʣʠʟʠʨʘʪ  ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʘʥʥʠ -  ʙʘʥʢʦʚʠ 

ʩʤʝʪʢʠ, ɽɻʅ, ʬʠʨʤʝʥʠ ʢʦʜʦʚʝ, ʘʜʨʝʩʠ ʠ ʧʨ., ʢʦʠʪʦ ʥʝ ʩʘ ʪʷʭʥʦ, ʬʠʨʤʝʥʦ ʧʨʠʪʝʞʘʥʠʝ. ʊʦʚʘ ʧʦʨʘʞʜʘ 

ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʥʦ ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʪʝʟʠ ʜʘʥʥʠ. ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʞʝ ʜʘ ʥʝ ʩʘ 

ʩʢʣʦʥʥʠ ʜʘ ʩʧʦʜʝʣʷʪ ʩʚʦʷʪʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʝʪʦ ʩʲʟʜʘʚʘ ʢʦʥʬʣʠʢʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʥʷʢʘʢʚʘ 

ʥʦʨʤʘʪʠʚʥʘ ʨʝʛʫʣʘʮʠʷ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 3 - ʥʝʨʘʟʙʠʨʘʥʝ ʥʘ ʣʦʛʠʢʘʪʘ ʠ ʘʣʛʦʨʠʪʤʠʪʝ ʥʘ ʥʝʚʨʦʥʥʠʪʝ ʤʨʝʞʠ, ʦʩʦʙʝʥʦ 

ʪʝʟʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʜʲʣʙʦʢʦʪʦ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʢʘʪʦ "ʯʝʨʥʠ ʢʫʪʠʠ". ʊʝ ʤʦʛʘʪ ʜʘ ʦʪʢʨʠʷʪ ʩʣʦʞʥʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʜʘʥʥʠʪʝ, ʥʦ ʚʲʪʨʝʰʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ ʜʲʣʙʦʢʘʪʘ ʥʝʚʨʦʥʥʘ ʤʨʝʞʘ ʩʘ ʪʨʫʜʥʠ 

ʟʘ ʪʲʣʢʫʚʘʥʝ ʦʪ ʭʦʨʘʪʘ. ʊʦʚʘ ʟʘʪʨʫʜʥʷʚʘ ʤʘʨʢʝʪʦʣʦʟʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʟʘʱʦ ʩʠʩʪʝʤʘʪʘ ʩ ʀʀ ʧʨʘʚʠ 

ʢʦʥʢʨʝʪʥʠ ʧʨʝʧʦʨʲʢʠ ʠʣʠ ʧʨʝʜʣʘʛʘ ʦʧʨʝʜʝʣʝʥʠ ʨʝʰʝʥʠʷ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 4 ï ʦʧʘʩʝʥʠʷ ʟʘ ʟʘʛʫʙʘ ʥʘ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʠ ʩʲʧʨʦʪʠʚʘ ʦʪ ʩʣʫʞʠʪʝʣʠ, ʢʦʠʪʦ ʩʝ 

ʯʫʚʩʪʚʘʪ ʥʝʫʚʝʨʝʥʠ ʩ ʥʦʚʠʪʝ ʩʠʩʪʝʤʠ. ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʧʨʦʚʝʜʝʥʦ ʦʪ Adecco Group ʧʨʝʟ ʘʧʨʠʣ 2024 

ʛ., ʧʦʚʝʯʝʪʦ ʦʪ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʬʠʨʤʠ ʦʯʘʢʚʘʪ ʥʘʤʘʣʷʚʘʥʝ ʙʨʦʷ ʥʘ ʨʘʙʦʪʥʠʮʠʪʝ ʚ ʭʠʣʷʜʠ 

ʢʦʤʧʘʥʠʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʧʝʪ ʛʦʜʠʥʠ, ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʀʀ (4). ʆʙʫʯʝʥʠʝʪʦ ʥʘ 

ʩʣʫʞʠʪʝʣʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠʪʝ ʩ ʀʀ, ʟʘʯʠʪʘʥʝ ʥʘ ʪʷʭʥʦʪʦ ʤʥʝʥʠʝ, ʚʥʠʤʘʪʝʣʥʦʪʦ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʘʭʦʚʝʪʝ ʠ ʦʧʘʩʝʥʠʷʪʘ ʠʤ, ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʧʝʰʥʦʪʦ ʧʨʠʝʤʘʥʝ ʥʘ 

ʥʦʚʦʩʪʠʪʝ, ʧʨʝʜʠ ʪʷʭʥʦʪʦ ʨʝʘʣʥʦ ʚʥʝʜʨʷʚʘʥʝ ʚ ʤʘʨʢʝʪʠʥʛʘ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ 5 ï ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʢʘʪʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʬʠʨʤʠʪʝ ʩʘ 

ʚʠʩʦʢʠʪʝ ʧʲʨʚʦʥʘʯʘʣʥʠ ʨʘʟʭʦʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʩ ʀʀ. ʊʦʚʘ ʚʢʣʶʯʚʘ 

ʨʘʟʭʦʜʠ ʟʘ ʭʘʨʜʫʝʨ, ʩʦʬʪʫʝʨ, ʜʘʥʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʧʝʨʩʦʥʘʣ. ʊʝʟʠ ʧʲʨʚʦʥʘʯʘʣʥʠ ʠʥʚʝʩʪʠʮʠʠ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʝʯʢʘ ʟʘ ʤʘʣʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʪʘʨʪʠʨʘʱʠʪʝ ʬʠʨʤʠ. 
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ɺʲʧʨʝʢʠ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʤʷʪʘʪ, ʯʝ ʧʦʣʟʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʀ 

ʚ ʤʘʨʢʝʪʠʥʛʘ ʥʘʜʭʚʲʨʣʷʪ ʥʝʜʦʩʪʘʪʲʮʠʪʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʰʠ ʜʥʠ ʩʤʝ ʩʚʠʜʝʪʝʣʠ ʥʘ ʦʛʨʦʤʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʀʀ ʧʨʝʜʠʟʚʠʢʘ ʤʘʨʢʝʪʠʥʛʘ. ʉʲʩ ʩʨʝʜʩʪʚʘʪʘ 

ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʷ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʙʷʭʘ ʩʲʟʜʘʜʝʥʠ: ʢʨʘʩʠʚʠ, ʚʧʝʯʘʪʣʷʚʘʱʠ ʠ Ăʫʤʥʠñ ʦʧʘʢʦʚʢʠ ʥʘ 

ʧʨʦʜʫʢʪʠ  (3); ʨʝʢʣʘʤʥʠ ʤʘʪʝʨʠʘʣʠ, ʪʝʢʩʪʦʚʝ ʠ ʚʠʜʝʦʢʣʠʧʦʚʝ ʜʦʩʪʲʧʥʠ ʥʘ ʤʥʦʛʦ ʝʟʠʮʠ; ʘʚʘʪʘʨʠ, 

ʧʨʝʜʩʪʘʚʷʱʠ ʬʠʨʤʝʥʠʷ ʧʨʦʜʫʢʪ; ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦʩʣʘʥʠʷ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʜʫʤʠ ʠ ʬʨʘʟʠ, ʢʦʠʪʦ ʜʘ 

ʦʪʛʦʚʘʨʷʪ ʥʘʡ-ʪʦʯʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʛʨʫʧʘ ʦʪ ʭʦʨʘ; ʥʘʩʦʯʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʯʨʝʟ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʘ 

ʨʝʢʣʘʤʥʘ ʠ ʧʨ. ʆʱʝ ʤʥʦʛʦ, ʤʥʦʛʦ ʧʨʠʤʝʨʠ ʤʦʛʘʪ ʩʝ ʧʦʩʦʯʘʪ. 

ʇʨʦʤʝʥʠʪʝ ʚ ʤʘʨʢʝʪʠʥʛʘ ʩʘ ʥʝʦʙʨʘʪʠʤʠ, ʥʝʚʠʥʘʛʠ ʧʦʣʦʞʠʪʝʣʥʠ. ɿʘʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʜʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ ʢʘʢʪʦ ʩ ʬʘʢʪʦʨʠʪʝ ʠ ʜʚʠʞʝʱʠʪʝ ʩʠʣʠ ʥʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʀʀ ʚ 

ʤʘʨʢʝʪʠʥʛʘ, ʪʘʢʘ ʠ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ. 

ʌʠʨʤʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʥʝ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ ʩ ʤʘʩʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʀ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʘ 

ʨʘʟʣʠʯʥʠ ʮʝʣʠ. ʊʨʷʙʚʘ ʜʘ ʠʟʫʯʘʚʘʪ ʠ ʥʘʩʦʯʚʘʪ ʪʦʚʘ ʥʦʚʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʦʚʝʜʝʥʠʝ ʜʘ ʨʘʙʦʪʠ ʟʘ 

ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʬʠʨʤʝʥʠʷ ʤʘʨʢʝʪʠʥʛ. 
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The Need of Immersive Technology in Digital Higher Education Ecosystem 

 ʅʫʞʜʘʪʘ ʦʪ ʧʦʪʘʧʷʱʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʠʬʨʦʚʘʪʘ ʝʢʦʩʠʩʪʝʤʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

Kaloyan Dimitrov 1 

ɸʙʩʪʨʘʢʪ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʝʞʝʛʦʜʥʦ ʩʝ ʧʦʷʚʷʚʘʪ ʥʦʚʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʝ 

ʠʥʪʝʛʨʠʨʘʪ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ. ʅʘʩʪʦʷʱʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʘ ʧʨʦʠʟʚʝʞʜʘ ʢʦʤʧʝʪʝʥʪʥʠ ʩʪʫʜʝʥʪʠ ʠ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʘʟʠ ʮʝʣ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʩʝ ʚʲʚʝʞʜʘʪ ʥʦʚʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ 

ʥʘʧʨʘʚʝʥ ʪʝʦʨʝʪʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʧʦʪʘʧʷʱʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʩʝʢʪʦʨʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʠ ʘʥʘʣʠʟʲʪ 

ʨʘʟʛʣʝʞʜʘʪ ʧʦʷʚʘʪʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʧʦʪʘʧʷʱʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʮʠʬʨʦʚʘʪʘ ʝʢʦʩʠʩʪʝʤʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

Abstract 

In recent decades, new digital technologies have emerged annually and have been integrated into the 

education and training industry. The current higher education system is designed to produce competent 

students, and emerging digital technologies are being introduced in educational institutions to achieve this 

goal. This paper provides a theoretical overview of current trends in immersive technology research and its 

application in the higher education sector. The research and analysis examine the emergence and 

development of the concept of immersive education in the context of the digital ecosystem of higher 

education. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: european digital ecosystem, digital higher education, immersive technology, immersive 

reality, immersive education trends. 

JEL:  A22, I25, O31 

 

1. Introduction 

The deployment of information and communication technologies (ICTs) has come to characterize the 

contemporary period as a highly dynamic, collaborative, and transformative era ð though their diffusion 

remains uneven. The advent of digital tools has brought about significant changes in the field of education, 

particularly in the methods of teaching and the cultivation of students' abilities and competencies. This 

signifies that the processes of digitalization and connectivity are precipitating transformations in society, and 

thus in education. In order to meet the challenges of this new era, it is necessary to construct novel learning 

scenarios that facilitate multiple access to information, new applications and equipment, the expansion of 
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quality content for digital media, and the expansion of learning opportunities through the application of 

realistic and interactive environments. The research question of this study is as follows: What is the need of 

the digital higher education ecosystem for immersive technologies for education and learning? 

In recent years, technology has become increasingly integrated into educational settings, thereby 

transforming the manner in which students learn and teachers instruct. It is a challenging endeavor to define 

the necessity of immersive technology. In the present era, the prevailing trends and insights pertain to the 

utilisation of educational technology and its ramifications for students and educators. From interactive 

learning platforms to virtual classrooms, the impact of educational technology is far-reaching and profound. 

The purpose of this study is to provide an overview of current educational immersive technology trends with 

a focus on the digital ecosystem of higher education. To this end, it is essential to identify guidelines that will 

facilitate the development of a digital ecosystem for higher education based on immersive technologies at a 

later stage. 

2. Understanding of European Digital Education Ecosystem 

The advent of digital technologies has ushered in a new era of educational, employment, and research 

opportunities, as well as novel methods for achieving goals. These technologies have also facilitated the 

transcendence of physical communities, geographical locations, and social positions. The ongoing 

digitalization of society, coupled with the rapid advancement of technology, has prompted European 

countries to conduct ongoing reviews of their strategic policies. 

The European Union's consistent policy on the digital transformation of European countries is outlined in 

relevant international declarations, strategies, and other documents. The aforementioned European Union 

documents, including the Europe 2020 strategy, the Digital Agenda for Europe, the Action Plan on Digital 

Learning, and others [1] ï [3], are designed with the objective of influencing the development of Europe's 

digital economy. In the context of the ongoing pandemic, the significance of digital literacy has become 

particularly evident. The pervasiveness of digital technologies in all aspects of modern life, including the 

economy, education, communication, and daily activities, has underscored the pivotal role they play in our 

society. It has become increasingly apparent that the success of any endeavor hinges on the level of digital 

literacy of the individuals involved. 

In March 2021, the European Commission adopted the document The 2030 Digital Compass: the European 

way for the Digital Decade, which defines the goals and strategies for the successful digital transformation of 

the European Union by 2030. This transformation is expected to positively impact the sustainable 

development of European economies. The Action Plan Path to the Digital Decade establishes ambitious 

objectives, including the goal of ensuring that 80% of the population aged 16-74 will possess digital skills by 

2030. The primary avenues for digitalization are oriented towards: the acquisition of digital expertise by the 

general public, the provision of highly skilled professionals in digital technologies; the establishment of 

secure and sustainable digital infrastructures; the transformation of business operations through digital 

technologies; and the digitization of public services [4]. 

In light of the accelerated pace of technological advancement, the necessity for ongoing training in the 

mastery of cutting-edge technologies is paramount. The rapid evolution of digital literacy, information and 

communication technology (ICT) skills, and abilities underscores the importance of continuous training in 

the latest innovative technologies. The pursuit and integration of novel pedagogical approaches and digital 

technologies for the instruction of diverse subject matter has emerged as a pivotal objective for educators at 

various levels of the educational system. The abrupt transition of educational institutions to distance and 

flexible online learning has brought to light the primary impediments to a quality educational process and 

successful learning by students. Since the inception of the quarantine measures, scientists and educators 
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globally have encountered significant challenges that impede the establishment of an effective online 

learning process. These challenges encompass a range of factors, including the lack or slow speed of internet 

connectivity, the inadequacy of the hardware and software resources available to both teachers and students 

to meet the demands of distance learning, and the insufficient level of information and communication 

competence among educators.  

In recent times, there has been a notable proliferation of innovative educational technologies, including those 

that offer an immersive experience, within the field of education. As indicated in the 2019 Augmented and 

Virtual Reality Survey Report, the education sector is the primary investor in the advancement of the VR and 

AR industry, particularly in light of the anticipated integration of immersive technologies across all levels of 

education and the subsequent training of future citizens. Experts anticipate that by 2025, virtual, augmented, 

and mixed reality will have reached a level of ubiquity comparable to that of mobile devices [5]. 

One of the primary domains of digital transformation in European countries is the digitization of educational 

systems and the integration of novel educational technologies into the educational process. These endeavors 

are bolstered by governmental support and disseminated through information portals. In the United 

Kingdom, for instance, the UKAuthority portal [6] serves as a repository for research, exemplary practices, 

and innovations in the deployment of technologies for the provision of contemporary public services that 

align with the needs of the public sector and the citizens it serves. 

UKAuthority engages in a collaborative endeavour with JISC (Joint Information Systems Committee), a 

non-profit entity within the United Kingdom that facilitates the provision of network and IT services, as well 

as digital resources, to support the operations of higher education institutions and research initiatives 

pertaining to emerging technologies [6, 7]. As evidenced by the JISC survey, the majority of higher 

education and postgraduate institutions in the country (101 respondents) have expressed interest in the use of 

augmented and virtual reality. Of these institutions, 82% (mostly representatives of higher education 

institutions) have indicated interest in the use of immersive technologies, with 49% describing their level of 

interest as very high. These institutions have cited the potential for immersive technologies to enhance the 

educational process by providing more opportunities to acquire knowledge on a topic than the traditional 

method. Consequently, 96% of universities and 79% of colleges are currently employing AR and VR for 

research purposes to a significant extent. In the majority of cases (58% of universities and 43% of colleges), 

these technologies are utilized in a single department or faculty. Some educational institutions employ 

blended learning models in multiple departments (9% of universities and 21% of colleges). The survey also 

identified the primary obstacles to the pervasive integration of VR and AR in education, namely the high 

costs, lack of dedicated support and expertise, and the requisite knowledge of educators. Additionally, the 

survey revealed that a greater number of organizations are exploring the use of virtual reality (VR) than 

augmented reality (AR), with applications in healthcare and medicine, as well as engineering and technology 

[6]. 

In light of the considerable prevalence and integration of immersive technologies in contemporary 

educational settings, which foster a proclivity for digital citizenship among the current generation of 

students, international organizations are actively engaged in the implementation and promotion of pertinent 

educational initiatives. The Erasmus+ programme, with the support of the European Union, is implementing 

the ImTech4Ed (Immersive Technologies for Education) educational project, which involves researchers, 

teachers and students from universities in Germany, Greece and Cyprus. The primary objective of the project 

is to facilitate interdisciplinary international collaboration for the advancement of immersive technologies 

and their subsequent integration into the educational process at various levels of education [8].  

As part of this project, the Charming Network (European Training Network for Chemical Engineering 

Immersive Learning) was established with the objective of developing a theoretical framework, concrete 
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models, and methodological recommendations for the implementation of immersive learning in science and 

technology. Additionally, the Network aims to facilitate the application of these approaches in academic 

settings, including schools and higher education institutions, as well as in industry, particularly in the field of 

chemistry and chemical engineering [9]. 

The advancement and integration of immersive technologies into the educational sphere is contingent upon 

the collaborative endeavours of educators, scientists, IT professionals, and industry representatives. These 

individuals have collectively developed virtual reality and videoconferencing platforms, including Edify 

(https://www.edify.ac/) and XR ACADEMIA (https://www.xracademia.com/). The current focus of 

scientific conferences and research results is on trends related to augmented reality, virtual reality, mixed 

reality, data visualization, and artificial intelligence [10], and their potential impact on education, innovative 

companies, and the research environment. 

It is crucial to examine and evaluate foreign experiences in this field in order to facilitate the advancement 

and integration of immersive educational technologies in Bulgarian higher education. 

3. Current Immersive Education Trends 

Immersive education provides learners with opportunities to engage with both physical and virtual 

environments in ways that enhance their perception and interaction with these environments. 

Personalized Learning Experiences 

In the contemporary educational context, the primary benefit of educational technology is its capacity to 

facilitate personalized learning. Adaptive learning platforms that employ data analytics and artificial 

intelligence are designed to tailor learning to the specific needs, preferences, and learning styles of individual 

students [11]. By providing learners with bespoke learning pathways and targeted feedback, these platforms 

facilitate independent learning and enable students to optimise their academic potential.  

Enhancing Student Engagement 

The use of interactive digital learning tools and games has been demonstrated to enhance students' 

engagement with the learning process, encouraging active participation. Virtual simulations, AR and VR 

experiences facilitate immersive learning, enabling the realisation of abstract concepts and fostering deeper 

understanding. The integration of technology in the creation of engaging and interactive learning 

environments has been shown to boost student motivation, participation, and retention of course material 

[12].  

Access to High-Quality Educational Resources 

The advent of the internet has transformed the landscape of educational resources, facilitating unprecedented 

access to a vast array of information and materials for students and educators across the globe. Open 

educational resources (OER), including digital textbooks, videos, and online courses, offer cost-effective 

alternatives to traditional learning materials while promoting equitable access to education. Moreover, online 

databases and digital libraries provide students and educators with access to a wealth of scholarly research 

and educational content, enhancing the learning experience and expanding opportunities for academic 

exploration [13].  

Facilitating Collaborative Learning 

The advent of digital technologies has opened up new avenues for enhanced collaboration and expedited 

communication between educators and learners. These technologies, by virtue of their ability to transcend 

spatial limitations, have the potential to cultivate a global learning community. Online collaborative tools, 
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including video conferencing, discussion forums, and shared document platforms, facilitate peer-to-peer 

collaboration, group projects, and virtual teamwork. The promotion of collaboration and knowledge sharing 

through technology enhances social learning experiences and prepares students for success in a digital, 

interconnected world. The empowerment of educators through data-driven insights Learning management 

systems (LMS) and educational analytics tools provide educators with valuable data insights into student 

progress, engagement, and performance [14]. By analyzing learning analytics and assessment data, educators 

can identify areas for improvement, track student achievement, and tailor instruction to address individual 

learning needs. The implementation of evidence-based teaching strategies, optimization of curriculum 

design, and improvement of learning outcomes for all students can be achieved through data-driven decision-

making. 

Addressing Equity and Inclusion 

The potential of technology to bridge the digital divide and promote inclusivity in education is significant. 

Flexible learning opportunities for diverse learners can be provided by mobile learning technologies, remote 

learning platforms, and online educational resources. These offer flexibility and accessibility for students 

with disabilities, those from disadvantaged backgrounds, and those in remote or underserved communities 

[15]. Ensuring equitable access to technology and digital resources allows educators to create more inclusive 

learning environments and empower all students to succeed academically. 

Cultivating Digital Literacy and 21st-Century Skills 

 The integration of technology in education has been demonstrated to enhance subject-specific knowledge 

while simultaneously cultivating essential digital literacy and 21st-century skills. As students interact with 

various digital tools and platforms, they develop critical thinking, problem-solving, and information literacy 

skills that are necessary for success in today's digital age. Furthermore, collaboration on digital platforms 

fosters communication, teamwork, and adaptability, which are increasingly valued in the workplace [16]. By 

incorporating technology into the learning process, educators empower students to become proficient digital 

citizens who are equipped to navigate.  

Fostering Lifelong Learning and Growth 

The application of technology in the field of education has the potential to extend beyond the traditional 

classroom setting, thereby creating opportunities for lifelong learning and professional development. Online 

courses, webinars, and virtual workshops provide educators and professionals with access to cutting-edge 

research, best practices, and skill-building opportunities [14]. Through self-paced online learning platforms 

and virtual communities of practice, educators can continuously expand their knowledge, enhance their skills 

and practices in education. By fostering a culture of lifelong learning and professional growth, technology 

transforms education into a dynamic and collaborative journey of ongoing discovery and development.  

Leveraging Artificial Intelligence for Personalized Instruction 

Artificial intelligence (AI) has the potential to transform the landscape of personalized instruction and 

student support. AI-powered tutoring systems and intelligent educational assistants analyze student data and 

learning patterns to deliver targeted interventions, adaptive feedback, and personalized learning pathways 

[18]. By employing natural language processing and machine learning algorithms, these AI systems can 

engage students in meaningful interactions, diagnose learning gaps, and provide tailored support in real time. 

By harnessing the power of AI for personalized instruction, educators can optimize learning outcomes, 

increase student engagement, and unlock the full potential of every learner.  

Promoting Global Citizenship and Cultural Understanding 
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The use of technology in education facilitates cross-cultural exchange and global collaboration, which in turn 

promote greater cultural understanding and appreciation among students. Virtual exchange programs, 

international partnerships, and online collaborative projects facilitate connections between students from 

disparate countries and cultures, thereby fostering intercultural dialogue, empathy, and global citizenship. 

Through virtual cultural exchanges, students gain firsthand insights into diverse perspectives, traditions, and 

worldviews, which prepare them to flourish in an interconnected and culturally diverse society [19].  By 

leveraging technology to promote global awareness and cross-cultural competence, educators cultivate 

students' capacity to navigate global challenges and contribute constructively to a multicultural world. 

4. Conclusion 

Scholars are exploring the application of digital technologies in education from overseas [20]. From 

personalized learning experiences and enhanced student engagement to access to high-quality educational 

resources and data-driven insights, digital technology has the potential to transform education and create new 

opportunities for students and educators alike. By embracing emerging technologies, leveraging digital tools, 

and fostering innovation in education, higher education institutions can ensure that learners are equipped 

with the requisite skills, knowledge, and competencies to thrive in a rapidly changing world.  

Integrating immersive technology into higher education curricula facilitates the delivery of a modern, 

dynamic and engaging learning ecosystem that meets the digital needs and preferences of today's students. 

The use of technology in higher education enables institutions to provide personalized instruction tailored to 

each student's unique learning style and pace. This can be achieved through a variety of digital tools, 

including interactive online platforms, virtual classrooms, and immersive learning experiences. In addition, 

immersive technology can be used to increase student engagement and collaboration both inside and outside 

the classroom. This can be done through the use of multimedia tools, virtual group projects, and online 

discussion forums that allow students to actively participate in their learning process. 
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ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʫʪʠʣʠʟʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠʪʝ ʚʲʚ ʌʠʥʪʝʭ 

 Fintech Data Utilization Challenges 

ɼʝʩʠʩʣʘʚ ɼʘʥʦʚ1 

ɸʙʩʪʨʘʢʪ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʥʪʝʭ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ ʧʨʝʜʣʘʛʘ ʤʥʦʛʦʙʨʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʬʠʥʘʥʩʦʚʠ ʨʝʰʝʥʠʷ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʪʝ ʩʲʟʜʘʚʘʪ ʥʝʚʠʞʜʘʥʠ 

ʜʦʩʝʛʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʥʝʦʙʦʟʨʠʤʠ ʟʘʧʣʘʭʠ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʜʚʫʧʣʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

Fintech ʙʠʟʥʝʩʘ: ʬʠʥʘʥʩʦʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʜʨʘʩʪʠʯʥʦ ʥʦʚ ʧʦʜʭʦʜ ʢʲʤ 

ʨʝʛʫʣʘʪʦʨʥʘʪʘ ʠ ʥʘʜʟʦʨʥʘʪʘ ʜʝʡʥʦʩʪ. ɽʜʠʥ ʪʘʢʲʚ ʢʨʠʪʠʯʝʥ ʚʲʧʨʦʩ ʝ ʦʙʨʘʙʦʪʢʘʪʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ 

ʫʪʠʣʠʟʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ, ʢʦʝʪʦ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ Fintech. ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʩʝ ʘʨʛʫʤʝʥʪʠʨʘ ʚ ʧʦʣʟʘ ʥʘ ʪʦʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʩʝʨʠʦʟʥʦ ʪʦʟʠ ʚʲʧʨʦʩ ʠ ʜʘ ʩʝ ʧʨʦʫʯʠ ʩʪʨʫʢʪʫʨʠʨʘʥ ʧʦʜʭʦʜ ʢʲʤ ʥʝʛʦ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ Ăʦʙʨʘʪʥʠ 

ʠʥʢʫʙʘʪʦʨʠñ ï ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʪʨʫʢʪʫʨʠ ʟʘ ʧʦʩʣʝʜʚʘʱʦ ʠ ʦʨʛʘʥʠʟʠʨʘʥʦ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʬʠʥʪʝʭ 

ʢʦʤʧʘʥʠʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʟʘʧʘʟʚʘʪ ʪʝʭʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʘʛʨʝʛʠʨʘʥʠ ʜʘʥʥʠ. 

Abstract 

Fintech developments during the last several decades offer multifold opportunities for consumer-centric 

financial solutions. In the same time they create never seen before challenges and unfathomable threats, 

stemming from the two-layered structure of the Fintech business: financial and technological. These require 

drastically new approach towards regulatory and supervisory activity. One such critical issue is handling, 

management and data utilization, which is crucial for assuring the well-being of the Fintech consumers. 

Present paper argues in favour of taking seriously this matter and expolring a structured approach towards 

in in form of ñReverse incubatorsò ï specialized facilities for consequential and orderly dissolution of 

Fintech companies while preserving their products and agregated data structures. 

Kʣʶʯʦʚʠ ʜʫʤʠ: Fintech, ʩʪʘʨʪ-ʲʧʠ, ʛʦʣʝʤʠ ʜʘʥʥʠ, ʧʨʘʚʦ ʥʘ ɽʉ, GDPR 

JEL:  O3 

ʋʚʦʜ 

ʇʦʷʚʠʣʘʪʘ ʩʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ ʝʢʦʩʠʩʪʝʤʘ ʦʪ ʩʪʘʨʪʠʨʘʱʠ ʢʦʤʧʘʥʠʠ (ʩʪʘʨʪʲʧʠ) ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʌʠʥʪʝʭ ʩʲʟʜʘʜʝ ʮʷʣʘ ʧʘʣʠʪʨʘ ʦʪ ʧʨʦʙʣʝʤʠ ʠ ʚʲʧʨʦʩʠ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʟʘʱʠʪʘʪʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʊʝ ʩʘ ʩʚʲʨʟʘʥʠ ʧʨʝʜʠʤʥʦ ʩʲʩ ʩʪʨʘʥʠʯʥʠʪʝ ʦʙʱʝʩʪʚʝʥʠ ʝʬʝʢʪʠ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʚ 

ʨʝʟʫʣʪʘʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ʅʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘ 

ʦʩʥʦʚʥʦ ʚʲʨʭʫ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʫʪʠʣʠʟʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ ʠ ʢʘʢ ʪʦʚʘ ʚʣʠʷʝ ʚʲʨʭʫ ʟʘʱʠʪʘʪʘ ʥʘ ʣʠʯʥʠʷ 

ʞʠʚʦʪ ʥʘ ʦʙʠʢʥʦʚʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. ʉʲʱʝʩʪʚʫʚʘʱʠʷʪ ʤʦʜʝʣ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʘʨʪʲʧʠ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ ñʋʧʨʘʚʣʝʥʠʝò, ʌʘʢʫʣʪʝʪ ñʋʧʨʘʚʣʝʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷò, ʋʅʉʉ, e-mail: 

desislav.danov@unwe.bg 
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ʩʣʝʜʚʘ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʪʨʘʝʢʪʦʨʠʷ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʘ ʦʪ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʬʘʢʪʦʨʠ. ʉʨʝʜ ʪʷʭ ʩʘ: 

ʚ ʢʦʷ ʠʥʜʫʩʪʨʠʷ ʱʝ ʩʝ ʨʘʙʦʪʠ, ʢʘʢʚʠ ʩʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝ, ʚ ʢʦʷ ʦʙʣʘʩʪ ʱʝ ʙʲʜʝ ʦʩʥʦʚʥʠʷ 

ʬʦʢʫʩ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ. ʄʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ Ăʩʪʘʨʪʲʧ ʢʫʣʪʫʨʘʪʘñ ʜʦ ʛʦʣ̫ ʤʘ ʩʪʝʧʝʥ ʝ ʧʦʚʣʠʷʥʘ ʦʪ 

ʤʦʜʝʣʠʪʝ ʥʘ ʜʝʡʥʦʩʪ, ʩʲʟʜʘʜʝʥʠ ʚ ʉɸʑ ʠ ʦʩʥʦʚʥʦ ʚ Ăʉʠʣʠʮʠʝʚʘʪʘ ʜʦʣʠʥʘñ. ʉʪʘʨʪʠʨʘʱʠʪʝ ʢʦʤʧʘʥʠʠ 

ʧʦ ʮʷʣ ʩʚʷʪ ʢʦʧʠʨʘʪ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʪʝʟʠ ʤʦʜʝʣʠ ʢʘʪʦ ʩʘʤʦ ʠʤ ʜʦʙʘʚʷʪ ʣʦʢʘʣʝʥ ʧʨʠʚʢʫʩ. ʊʦʚʘ 

ʧʦʟʚʦʣʷʚʘ ʩʪʘʨʪʲʧʠʪʝ ʜʘ ʙʲʜʘʪ ʩʨʘʚʥʷʚʘʥʠ ʣʝʩʥʦ ʧʦ ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ, ʥʝʟʘʚʠʩʠʤʦ ʢʲʜʝ ʩʘ ʦʩʥʦʚʘʥʠ 

ʠ ʦʧʝʨʠʨʘʪ. ʆʪ ʦʧʨʝʜʝʣʝʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʪʦʚʘ ʝ ʧʦʣʝʟʥʦ, ʜʦʢʦʣʢʦʪʦ ʧʨʘʚʠ ʪʝʟʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʛʝʥʪʠ 

ʧʨʝʜʚʠʜʠʤʠ ʠ ʢʦʥʚʝʨʪʠʨʫʝʤʠ. ɽʜʠʥ ʩʪʘʨʪʲʧ ʦʪ ɸʟʠʷ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʧʨʝʤʝʩʪʠ ʚ ʜʨʫʛʘ ʪʦʯʢʘ ʥʘ 

ʩʚʝʪʘ, ʢʲʜʝʪʦ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʱʝ ʩʨʝʱʥʘʪ ʧʦʟʥʘʪʘʪʘ ʠʤ ʤʝʪʨʠʢʘ ʠ ʨʝʟʫʣʪʘʪʠ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʙʘʯʝ, 

ʪʦʚʘ ʩʪʨʫʢʪʫʨʥʦ ʩʭʦʜʩʪʚʦ ʚʣʠʷʝ ʚʲʨʭʫ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʤʝʥʷʱʘʪʘ 

ʩʝ ʩʨʝʜʘ ʠ ʤʘʢʨʦʠʢʦʥʦʤʠʯʝʩʢʠ ʰʦʢʦʚʝ. ʇʨʠʥʮʠʧʥʦ ʚʩʷʢʘ ʩʪʘʨʪʠʨʘʱʘ ʢʦʤʧʘʥʠʷ ʝ ʩʠʣʥʦ ʫʷʟʚʠʤʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʛʘʪʠʚʥʠ ʚʲʥʰʥʠ ʚʣʠʷʥʠʷ, ʥʦ ʬʘʢʪʲʪ ʯʝ ʪʝʟʠ ʜʨʫʞʝʩʪʚʘ ʩʘ Ăʦʪʣʷʪʠ ʚ ʝʜʠʥ ʠ ʩʲʱ 

ʢʘʣʲʧñ ʥʝ ʦʩʪʘʚʷ ʤʷʩʪʦ ʟʘ ʩʲʤʥʝʥʠʝ, ʯʝ ʪʝ ʙʠʭʘ ʨʝʘʛʠʨʘʣʠ ʩʭʦʜʥʦ ʥʘ ʩʭʦʜʥʠ ʧʨʦʙʣʝʤʠ, ʩʲʟʜʘʚʘʡʢʠ 

ʝʜʠʥ ʚʠʜ Ăʨʝʚʝʨʙʝʨʘʮʠʷñ. ʊʦʟʠ ʬʝʥʦʤʝʥ ʝ ʜʦʩʪʘ ʧʨʦʙʣʝʤʘʪʠʯʝʥ, ʦʩʦʙʝʥʦ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ ʠ 

ʟʘʱʠʪʘʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ɼʦʨʠ ʚ ʩʧʦʢʦʡʥʠ ʚʨʝʤʝʥʘ ʩʪʘʨʪʲʧʠʪʝ ʬʘʣʠʨʘʪ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʠʤ ʜʘ ʩʲʟʜʘʜʘʪ ʞʠʟʥʝʩʧʦʩʦʙʝʥ ʧʨʦʜʫʢʪ. ʄʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʠ ʥʘ ʦʙʠʢʥʦʚʝʥ ʣʦʰ 

ʢʲʩʤʝʪ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʩʪʘʨʪʠʨʘʱʘ ʢʦʤʧʘʥʠʷ ʦʪ ʝʜʠʥ ʢʲʤ ʜʨʫʛ ʝʪʘʧ ʥʘ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ ʟʘʚʠʩʠ 

ʤʥʦʛʦ ʧʦʚʝʯʝ ʦʪ ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ, ʦʪʢʦʣʢʦʪʦ ʦʪ ʤʝʥʠʜʞʲʨʩʢʠʪʝ ʫʤʝʥʠʷ ʥʘ ʥʝʡʥʠʪʝ ʫʧʨʘʚʣʷʚʘʱʠ. 

ʅʝʙʣʘʛʦʧʨʠʷʪʝʥ ʤʦʤʝʥʪ ʚ ʠʥʜʫʩʪʨʠʷʪʘ ʠʣʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʦʩʣʝʜʚʘʱʦ ʬʠʥʘʥʩʠʨʘʥʝ, 

ʤʦʛʘʪ ʩʘʤʦ ʜʘ ʚʣʦʰʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʝʡʥʘʪʘ ʧʦʟʠʮʠʷ ʠ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʧʦʩʣʝʜʚʘʱʦ ʨʘʟʧʘʜʘʥʝ, ʘ ʩ ʥʝʛʦ 

ʠ ʜʦ ʠʟʯʝʟʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʧʦʪʝʥʮʠʘʣʥʦ ʮʝʥʝʥ ʧʨʦʜʫʢʪ. ʅʦ ʤʦʞʝ ʙʠ ʥʘʡ-ʚʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʥʝʫʩʧʝʭʘ ʝ 

ʥʝʜʦʨʘʟʚʠʪʘʪʘ ʠʥʜʫʩʪʨʠʘʣʥʘ ʩʨʝʜʘ ʦʢʦʣʦ ʟʣʦʧʦʣʫʯʥʘʪʘ ʩʪʘʨʪʠʨʘʱʘ ʢʦʤʧʘʥʠʷ. ʀʤʘ ʩʘʤʦ ʦʛʨʘʥʠʯʝʥ 

ʙʨʦʡ ʧʨʠʤʝʨʠ ʟʘ ʜʦʙʨʝ ʨʘʟʚʠʪʠ ʠ ʚʲʟʧʨʠʝʤʯʠʚʠ ʢʲʤ ʩʪʘʨʪʲʧʠʪʝ ʝʢʦʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ 

ʥʘʤʝʨʷʪ ʤʷʩʪʦ ʟʘ ʚʩʷʢʘ Ăʛʝʥʠʘʣʥʘ ʠʜʝʷñ. ɺʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʩʣʫʯʘʠ ʩʪʨʘʜʘʪ ʦʪ ʦʧʨʝʜʝʣʝʥʘ 

ʥʝʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʜʫʢʪʠ ʠʣʠ ʫʩʣʫʛʠ. ʊʦʟʠ ʩʧʝʮʠʬʠʯʝʥ ʤʦʤʝʥʪ ʝ 

ʦʩʦʙʝʥʦ ʦʧʘʩʝʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʌʠʥʪʝʭ. ɼʦʢʘʪʦ ʜʨʫʛʠ ʩʪʘʨʪʲʧʠ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʦʜʫʢʪʠ ʯʨʝʟ ʨʘʟʤʝʩʚʘʥʝ 

ʠ ʧʨʝʦʩʤʠʩʣʷʥʝ ʥʘ ʬʠʟʠʯʝʩʢʠ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦ ʌʠʥʪʝʭ ʢʦʤʧʘʥʠʠʪʝ, ʚ ʛʦʣʷʤʘ ʯʘʩʪ 

ʦʪ ʩʣʫʯʘʠʪʝ, ʨʘʟʯʠʪʘʪ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʦʙʘʚʝʥʘ ʩʪʦʡʥʦʩʪ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠ ʤʘʩʠʚʠ 

ʦʪ ʜʘʥʥʠ, ʨʘʟʨʘʙʦʪʚʘʡʢʠ ʠʥʦʚʘʪʠʚʥʠ ʤʦʜʝʣʠ ʟʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʠʥʦʚʘʮʠʠʪʝ ʩʘ 

ʥʘʤʠʨʘʥʝ ʥʘ ʥʦʚʠ ʧʲʪʠʱʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠ ʧʨʝʦʩʤʠʩʣʷʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʚʘ ʧʦʩʪʘʚʷ 

ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʲʢ ʧʨʘʛ ʟʘ ʚʣʠʟʘʥʝ ʚʲʚ ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ. ʉʪʘʨʪʠʨʘʥʝ ʥʘ ʢʦʤʧʘʥʠʷ ʧʦʥʷʢʦʛʘ 

ʠʟʠʩʢʚʘ ʝʜʠʥʩʪʚʝʥʦ ʝʢʠʧ ʦʪ ʧʨʝʜʧʨʠʝʤʘʯʠ ʠ ʥʝʟʥʘʯʠʪʝʣʥʘ ʥʘʯʘʣʥʘ ʠʥʚʝʩʪʠʮʠʷ. ɿʘ ʩʲʞʘʣʝʥʠʝ, ʪʦʚʘ ʝ 

ʩʚʲʨʟʘʥʦ ʠ ʩ ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ, ʢʦʠʪʦ, ʘʢʦ ʙʲʜʘʪ ʝʢʩʪʝʨʥʘʣʠʟʠʨʘʥʠ, ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʜʘʪ ʨʘʟʣʠʯʥʠ 

ʥʝʛʘʪʠʚʥʠ ʩʮʝʥʘʨʠʠ. ʊʝ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʟʘʩʣʫʞʘʚʘʪ ʚʥʠʤʘʥʠʝ ʜʦʢʦʣʢʦʪʦ ʩʘ ʦʙʭʚʘʥʘʪʠ ʠ ʚ ʧʘʨ.85 ʦʪ 

ʈʝʮʠʪʘʣʘ ʥʘ GDPR1. 

ʉʲʩʪʦʷʥʠʝ ʥʘ ʚʲʧʨʦʩʘ 

ɿʘ ʥʘʯʘʣʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ ʥʝ ʫʥʠʢʘʣʝʥ ʧʨʦʙʣʝʤ, ʩʨʝʱʘʥ ʩʘʤʦ ʧʨʠ 

ʩʪʘʨʪʲʧʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʌʠʥʪʝʭ. ʀ ʫʪʚʲʨʜʝʥʠ ʢʦʤʧʘʥʠʠ ʥʝ ʩʘ ʠʤʫʥʠʟʠʨʘʥʠ ʦʪ ʪʨʫʜʥʦʩʪʠ ʚ ʪʘʟʠ 

ʧʦʩʦʢʘ. ʇʦʨʝʜʠʮʘ ʦʪ ʧʨʦʙʠʚʠ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ2 ʧʦʜʩʢʘʟʚʘʪ ʟʘ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʙʣʝʤʠ, ʦʩʦʙʝʥʦ ʚ 

 
1     ʅʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʣʠʯʥʠ ʜʘʥʥʠ ʤʦʞʝ, ʘʢʦ ʥʝ ʙʲʜʝ ʦʚʣʘʜʷʥʦ ʧʦ ʧʦʜʭʦʜʷʱ ʠ ʥʘʚʨʝʤʝʥʝʥ ʥʘʯʠʥ, ʜʘ ʜʦʚʝʜʝ ʜʦ 
ʬʠʟʠʯʝʩʢʠ, ʤʘʪʝʨʠʘʣʥʠ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʥʠ ʚʨʝʜʠ ʟʘ ʬʠʟʠʯʝʩʢʠʪʝ ʣʠʮʘ, ʢʘʪʦ ʟʘʛʫʙʘ ʥʘ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʣʠʯʥʠʪʝ ʠʤ ʜʘʥʥʠ ʠʣʠ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʨʘʚʘʪʘ ʠʤ, ʜʠʩʢʨʠʤʠʥʘʮʠʷ, ʢʨʘʞʙʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ ʠʣʠ ʠʟʤʘʤʘ ʩ ʬʘʣʰʠʚʘ ʩʘʤʦʣʠʯʥʦʩʪ, ʬʠʥʘʥʩʦʚʠ ʟʘʛʫʙʠ, 

ʥʝʨʘʟʨʝʰʝʥʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʧʩʝʚʜʦʥʠʤʠʟʘʮʠʷʪʘ, ʥʘʢʲʨʥʷʚʘʥʝ ʥʘ ʨʝʧʫʪʘʮʠʷʪʘ, ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʥʘ ʣʠʯʥʠ ʜʘʥʥʠ, 

ʟʘʱʠʪʝʥʠ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʪʘʡʥʘ, ʠʣʠ ʚʩʷʢʘʢʚʠ ʜʨʫʛʠ ʟʥʘʯʠʪʝʣʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ ʩʦʮʠʘʣʥʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ 

ʟʘʩʝʛʥʘʪʠʪʝ ʬʠʟʠʯʝʩʢʠ ʣʠʮʘ.  
2  https://blog.barkly.com/biggest-data-breaches-2018-so-far  

https://blog.barkly.com/biggest-data-breaches-2018-so-far
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ʛʨʘʥʠʯʥʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʟʘʛʫʙʘʪʘ ʥʘ ʜʘʥʥʠ ʩʝ ʜʲʣʞʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʥʝʙʨʝʞʥʦʩʪ ʠ ʣʦʰʠ ʚʲʪʨʝʰʥʠ 

ʧʨʘʢʪʠʢʠ1. ʋʪʝʞʥʷʚʘʱ ʩʠʪʫʘʮʠʷʪʘ ʝ ʬʘʢʪʲʪ, ʯʝ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʠʥʜʫʩʪʨʠʷʪʘ ʠ ʜʨʫʛʠʪʝ ʧʘʟʘʨʥʠ 

ʫʯʘʩʪʥʠʮʠ ʝ ʥʘʩʦʯʝʥʦ ʦʩʥʦʚʥʦ ʢʲʤ ʬʘʟʘʪʘ ʥʘ Ăʠʥʠʮʠʘʣʠʟʘʮʠʷ ʥʘ ʩʪʘʨʪʲʧʠʪʝñ. ʊʦʚʘ ʦʙʭʚʘʱʘ 

ʥʷʢʦʣʢʦ ʷʩʥʦ ʦʙʦʩʦʙʝʥʠ ʝʪʘʧʘ: ʨʘʟʚʠʪʠʝ ʥʘ ʬʠʥʘʥʩʠʨʘʱʠ ʩʪʨʫʢʪʫʨʠ, ʪʲʨʩʝʥʝ ʥʘ ʧʨʝʜʧʨʠʝʤʘʯʠ, 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʢʫʙʘʪʦʨʠ ʠ ʘʢʩʝʣʝʨʘʪʦʨʠ. ʅʘ ʧʦ-ʢʲʩʥʘ ʬʘʟʘ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʩʲʟʜʘʚʘʥʠʪʝ ʩʪʘʨʪʲʧʠ, 

ʱʝ ʧʨʦʜʲʣʞʘʪ Ăʧʦ ʥʘʛʦʨʝ ʧʦ ʩʪʲʣʙʠʮʘʪʘñ ʚʣʠʟʘʡʢʠ ʚ ʧʦʨʪʬʝʡʣ ʥʘ ʚʝʥʯʲʨʢʘʧʠʪʘʣʦʚ ʬʦʥʜ ʠ 

ʧʦʩʣʝʜʚʘʱʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠ ʦʱʝ ʧʦ-ʛʦʣʷʤ ʠʥʚʝʩʪʠʪʦʨ ʠʣʠ ʯʨʝʟ ʣʠʩʪʚʘʥʝ ʥʘ ʙʦʨʩʘ. ʊʦʚʘ ʝ ʠʜʝʘʣʥʠʷʪ 

ʩʮʝʥʘʨʠʡ, ʢʦʡʪʦ ʦʙʘʯʝ ʨʷʜʢʦ ʩʝ ʩʣʫʯʚʘ. ʅʘ ʧʨʲʩʪʠ ʩʝ ʙʨʦʷʪ ʢʦʤʧʘʥʠʠʪʝ, ʢʦʠʪʦ ʧʨʝʞʠʚʷʚʘʪ 

ʠʥʢʫʙʘʮʠʦʥʥʘʪʘ ʬʘʟʘ. ʉʣʝʜ ʘʢʩʝʣʝʨʘʪʦʨ ʦʩʪʘʚʘʪ ʩʘʤʦ 1 ʦʪ 10 ʤʣʘʜʠ ʢʦʤʧʘʥʠʠ2, ʢʘʪʦ ʥʷʢʦʠ 

ʘʢʩʝʣʝʨʘʪʦʨʠ ʠʤʘʪ ʜʦʨʠ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ñʩʤʲʨʪʥʦʩʪò. ʊʦʚʘ ʧʦʩʪʘʚʷ ʚʲʧʨʦʩʘ: ʂʘʢʚʦ ʩʝ ʩʣʫʯʚʘ 

ʢʦʛʘʪʦ ʩʪʘʨʪʲʧʠʪʝ ʫʤʨʘʪ? ʂʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʩ ʪʷʭʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʠ ʩ ʥʝ ʧʦ-ʤʘʣʢʦ ʮʝʥʥʠʪʝ ʜʘʥʥʠ, 

ʢʦʠʪʦ ʩʘ ʦʙʨʘʙʦʪʚʘʣʠ? 

ʇʨʦʙʣʝʤʲʪ 

ʉʪʘʨʪʠʨʘʱʠʪʝ ʢʦʤʧʘʥʠʠ ʩʘ ʫʷʟʚʠʤʠ ʚ ʤʥʦʛʦ ʘʩʧʝʢʪʠ ʥʘ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʚʘʣʠʜʥʦ, 

ʢʦʛʘʪʦ ʟʘʚʠʩʷʪ ʝʜʠʥʩʪʚʝʥʦ ʦʪ ʚʝʥʯʲʨ ʢʘʧʠʪʘʣ, ʩʚʲʨʟʘʥ ʩ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ, ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʜʝʬʠʥʠʨʘʥʠ ʧʘʨʘʤʝʪʨʠ. ʌʠʥʪʝʭ ʢʦʤʧʘʥʠʠʪʝ ʨʘʟʚʠʚʘʪ ʧʨʝʜʠʤʥʦ ʥʝʚʝʱʝʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʥʘ 

ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ. ʊʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ ʚ ʙʦʨʘʚʝʥʝ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʜʘʥʥʠ ʠ ʠʥʬʦʨʤʘʮʠʷ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩʲʱʦ ʠ ʩ ʙʲʨʟʦʪʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʥʦʚʠ ʜʘʥʥʠ, ʢʘʪʦ ʟʘ ʧʨʠʤʝʨ ʤʦʛʘʪ 

ʜʘ ʧʦʩʣʫʞʘʪ ʪʨʘʥʟʘʢʮʠʦʥʥʠʪʝ ʜʘʥʥʠ ʠʣʠ ʜʘʥʥʠ, ʧʦʣʫʯʘʚʘʥʠ ʦʪ ʧʨʦʜʫʢʪʠ ʥʘ Ăʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘñ3, 

ʙʠʦʤʝʪʨʠʯʥʠ ʠ ʜʨʫʛʠ ʜʘʥʥʠ. ʀ ʝ ʦʩʥʦʚʥʠʷʪ ʚʲʧʨʦʩ: ʂʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʢʦʛʘʪʦ ʌʠʥʪʝʭ ʩʪʘʨʪʲʧ 

ʬʘʣʠʨʘ? ʆʙʠʯʘʡʥʘʪʘ ʣʦʛʠʢʘ ʜʠʢʪʫʚʘ, ʯʝ ʥʝʱʘʪʘ ʧʨʝʤʠʥʘʚʘʪ ʢʲʤ ʧʨʦʮʝʜʫʨʘ ʧʦ ʥʝʩʲʩʪʦʷʪʝʣʥʦʩʪ ʧʦ 

ʟʘʢʦʥʘ ʥʘ ʤʷʩʪʦ ʥʘ ʨʝʛʠʩʪʨʘʮʠʷ. ɼʨʫʛʘ ʯʘʩʪ ʦʪ ʦʪʛʦʚʦʨʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʣʠʢʚʠʜʠʨʘʥʝ 

ʥʘ ʬʠʨʤʝʥʠʪʝ ʘʢʪʠʚʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʢʨʝʜʠʪʦʨʠʪʝ. ʅʦ ʪʦʚʘ ʥʝ ʚʠʥʘʛʠ ʝ ʚʲʟʤʦʞʥʦ. ɼʲʣʞʠ ʩʝ ʥʘ 

ʬʘʢʪʘ, ʯʝ ʚ ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʥʝʩʲʩʪʦʷʪʝʣʥʦʩʪ ʩʘ ʨʘʟʨʘʙʦʪʚʘʥʠ ʧʨʝʟ XVIII ʠ XIX ʚʝʢ, 

ʢʦʛʘʪʦ ʧʨʦʬʠʣʲʪ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʠʷ ʞʠʚʦʪ ʝ ʙʠʣ ʜʦʩʪʘ ʧʦ-ʨʘʟʣʠʯʝʥ, ʘ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ ʝ ʠʤʘʣʦ 

ʨʘʟʣʠʯʝʥ ʭʘʨʘʢʪʝʨ. ɼʥʝʩ ʥʝʱʘʪʘ ʩʘ ʨʘʟʣʠʯʥʠ. ʇʨʝʜʧʨʠʝʤʘʯʠʪʝ ʨʘʟʧʦʣʘʛʘʪ ʩʨʝʜʥʦ ʩ 24 ʜʦ 36 ʤʝʩʝʮʘ 

ʢʦʨʧʦʨʘʪʠʚʝʥ ʞʠʚʦʪ. ʉʘʤʠʪʝ ʩʪʘʨʪʲʧʠ ʯʝʩʪʦ ʠʤʘʪ ʤʠʥʠʤʘʣʥʠ ʠʣʠ ʧʦʯʪʠ ʥʠʢʘʢʚʠ ʘʢʪʠʚʠ, ʘ ʪʷʭʥʘʪʘ 

ʧʨʦʜʫʢʮʠʷ ʚ ʦʩʥʦʚʥʘʪʘ ʩʠ ʯʘʩʪ ʝ  ʥʝʤʘʪʝʨʠʘʣʥʘ / ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʢʘʪʦ ʢʨʘʡʥʠʪʝ ʧʨʦʜʫʢʪʠ 

ʥʝ ʤʦʛʘʪ ʣʝʩʥʦ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʧʦʚʪʦʨʥʦ (ʘʢʦ ʚʲʦʙʱʝ ʤʦʛʘʪ). ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʩʠʣʥʦ Ăʪʦʢʩʠʯʥʠñ. ɼʦʢʘʪʦ ʚ ʜʨʫʛʠ ʦʙʣʘʩʪʠ, ʧʨʦʜʫʢʮʠʷʪʘ ʧʦʥʝ ʯʘʩʪʠʯʥʦ ʝ ʦʚʝʱʝʩʪʚʝʥʘ, ʪʦ ʚ ʥʷʢʦʣʢʦ 

ʦʪʨʘʩʲʣʘ, ʩʨʝʜ ʢʦʠʪʦ ʠ ʌʠʥʪʝʭ, ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʥʦʚʦʜʦʰʣʠʪʝ ʨʘʟʯʠʪʘʪ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ. ʊʝʟʠ 

ʩʪʘʨʪʲʧʠ ʦʙʨʘʙʦʪʚʘʪ ʧʦ ʠʥʦʚʘʪʠʚʝʥ ʥʘʯʠʥ  ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ ʠʥʬʦʨʤʘʮʠʷ. ʊʝ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʠ 

ʧʨʝʧʦʜʨʝʞʜʘʪ ʩʲʱʝʩʪʚʫʚʘʱʠ ʤʦʜʝʣʠ ʟʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʢʘʪʦ ʩʝ ʩʪʨʝʤʷʪ ʜʘ ʠʟʚʣʝʢʘʪ 

ʤʘʢʩʠʤʫʤʘ ʦʪ ʜʠʛʠʪʘʣʥʠʷ ʦʪʧʝʯʘʪʲʢ ʥʘ ʩʚʦʠʪʝ ʢʣʠʝʥʪʠ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʦʥʝ ʜʚʘ ʦʪ ʩʪʨʘʥʠʯʥʠʪʝ 

ʝʬʝʢʪʠ, ʢʦʠʪʦ ʙʷʭʘ ʚʝʯʝ  ʩʧʦʤʝʥʘʪʠ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ - ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦʪʦ ʚʣʠʟʘʥʝ ʥʘ ʌʠʥʪʝʭ ʧʘʟʘʨʘ 

ʠ ʥʘ ʚʪʦʨʦ ʤʷʩʪʦ - ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʨʦʜʫʢʮʠʷ, ʙʘʟʠʨʘʥʘ ʦʩʥʦʚʥʦ ʥʘ ʧʨʝʨʘʙʦʪʝʥʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘ. 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ ʝ ʯʘʩʪ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʠʥʦʚʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ 

ʧʦʣʫʯʠ ʥʘʡ-ʨʘʟʥʦʦʙʨʘʟʥʠ ʬʦʨʤʠ. ʆʙʱʦʪʦ ʤʝʞʜʫ ʚʩʠʯʢʠ ʪʷʭ ʝ, ʯʝ ʚ ʷʜʨʦʪʦ ʩʝ ʩʲʜʲʨʞʘ ʮʝʥʥʘ ʣʠʯʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʫʚʨʝʜʠ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʩʲʟʜʘʣʠʷ ʷ ʧʦʪʨʝʙʠʪʝʣ. ʅʝ ʝ 

ʪʨʫʜʥʦ ʜʘ ʩʠ ʧʨʝʜʩʪʘʚʠʤ ʟʜʨʘʚʥʠ ʜʘʥʥʠ, ʩʲʯʝʪʘʥʠ ʩ ʜʘʥʥʠ ʦʪ ʨʘʙʦʪʥʦʪʦ ʜʦʩʠʝ ʠ ʢʨʝʜʠʪʥʘʪʘ ʠ 

 
1  https://www.businessinsider.com/western-countries-send-servers-full -of-sensitive-information-to-foreigncountries-2018-12?utm_source=copy-

link&utm_medium=referral&utm_content=topbar&utm_term=desktop  
2 http://fortune.com/2014/09/25/why-startups-fail-according-to-their-founders/  
3 ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (Internet of things, IoT) - ʤʨʝʞʘ ʦʪ ʬʠʟʠʯʝʩʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʫʨʝʜʠ ʠ ʜʨʫʛʠ ʬʠʟʠʯʝʩʢʠ ʦʙʝʢʪʠ, 

ʢʦʠʪʦ ʩʘ ʚʛʨʘʜʝʥʠ ʩʲʩ ʩʝʥʟʦʨʠ, ʩʦʬʪʫʝʨ ʠ ʤʨʝʞʦʚʘ ʩʚʲʨʟʘʥʦʩʪ, ʢʦʷʪʦ ʠʤ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʲʙʠʨʘʪ ʠ ʦʙʤʝʥʷʪ ʜʘʥʥʠ 

https://www.businessinsider.com/western-countries-send-servers-full-of-sensitive-information-to-foreigncountries-2018-12?utm_source=copy-link&utm_medium=referral&utm_content=topbar&utm_term=desktop
https://www.businessinsider.com/western-countries-send-servers-full-of-sensitive-information-to-foreigncountries-2018-12?utm_source=copy-link&utm_medium=referral&utm_content=topbar&utm_term=desktop
http://fortune.com/2014/09/25/why-startups-fail-according-to-their-founders/
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ʧʣʘʪʝʞʥʘ ʠʩʪʦʨʠʷ, ʩʲʟʜʘʚʘʱʠ ʪʦʯʝʥ ʠ ʛʨʘʥʫʣʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʦʬʠʣ. ʅʝʱʘʪʘ ʩʪʘʚʘʪ ʦʱʝ ʧʦ-

ʩʣʦʞʥʠ ʘʢʦ ʩʝ ʚʢʣʶʯʠ ʙʠʦʣʦʛʠʯʥʘ, ʛʝʥʝʪʠʯʥʘ ʠʣʠ ʜʨʫʛʘ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ.  

ʇʨʘʚʥʘ ʨʘʤʢʘ 

ɿʘʱʠʪʘʪʘ ʩʨʝʱʫ ʧʦʜʦʙʥʠ ʥʝʛʘʪʠʚʥʠ ʩʮʝʥʘʨʠʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ ʥʘʣʠʯʥʘ ʠ 

ʣʠʧʩʚʘʱʘ. ʆʩʥʦʚʥʦ ʪʷ ʠʜʚʘ ʧʦ ʣʠʥʠʷ ʥʘ ʆʙʱʠʷ ʨʝʛʣʘʤʝʥʪ ʦʪʥʦʩʥʦ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ - GDPR 

ʥʘ ʥʠʚʦ ʥʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʧʨʘʚʦ, ʧʘʨʘʣʝʣʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠ ʠʥʠʮʠʘʪʠʚʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ. 

ʅʝʟʘʚʠʩʠʤʦ, ʯʝ  GDPR ʝ Ăʤʦʱʥʦ ʩʨʝʜʩʪʚʦ ʟʘ é ʟʘʱʠʪʘ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʣʠʮʘ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʣʠʯʥʠʪʝ ʠʤ ʜʘʥʥʠéò1, ʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ ʢʦʤʧʘʥʠʠ ï ʦʥʝʟʠ, ʧʨʠ 

ʢʦʠʪʦ ʩʘ ʥʘʣʠʮʝ ʦʙʠʯʘʡʥʠʪʝ ʦʧʝʨʘʮʠʦʥʥʠ ʧʘʨʘʤʝʪʨʠ. ʊʦʟʠ ʬʦʢʫʩ ʩʲʟʜʘʚʘ ʚʧʝʯʘʪʣʝʥʠʝ ʟʘ ʚʠʩʦʢʦ ʥʠʚʦ 

ʥʘ ʟʘʱʠʪʘ. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ, ʟʘʱʠʪʥʠʷʪ ʝʬʝʢʪ ʥʘʤʘʣʷʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʤʧʘʥʠʠ ʚ ʩʠʪʫʘʮʠʷ ʥʘ 

ʩʪʨʝʩ - ʦʥʝʟʠ, ʥʘʙʣʠʞʘʚʘʱʠ ʢʨʘʷ ʥʘ ʩʚʦʷ ʞʠʟʥʝʥ ʠ ʙʠʟʥʝʩ ʮʠʢʲʣ. ʄʦʞʝ ʩʲʩ ʩʠʛʫʨʥʦʩʪ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, 

ʯʝ  ʩʝʨʠʦʟʥʠʪʝ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʨʢʠ, ʩʲʯʝʪʘʥʠ ʩ ʪʝʞʢʠ ʩʘʥʢʮʠʠ, ʥʝ ʙʠʭʘ ʠʤʘʣʠ ʛʦʣʷʤ ʝʬʝʢʪ ʩʧʨʷʤʦ 

ʝʜʠʥ ʫʤʠʨʘʱ ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʫʙʝʢʪ. ʆʩʦʙʝʥʦ ʪʘʢʲʚ, ʢʦʡʪʦ ʦʪ ʩʘʤʦʪʦ ʩʠ ʥʘʯʘʣʦ ʝ ʙʠʣ ʧʦʩʪʘʚʝʥ ʚ 

ʨʝʞʠʤ ʥʘ ʦʙʣʝʢʯʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠ ʜʘʥʥʠ, ʩʲʛʣʘʩʥʦ ʧʘʨ.13 ʦʪ ʈʝʮʠʪʘʣʘ ʥʘ GDPR 

(ʤʘʣʢʦ ʌʠʥʪʝʭ ʩʪʘʨʪʲʧʠ ʠʤʘʪ ʧʦʚʝʯʝ ʦʪ 250 ʩʣʫʞʠʪʝʣʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ). ʅʘʠʩʪʠʥʘ 

ʈʝʛʣʘʤʝʥʪʲʪ ʟʘʜʲʣʞʘʚʘ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʜʘʥʥʠ: ñéʜʘ ʥʝ ʙʲʜʘʪ ʧʘʟʝʥʠ ʧʦ-ʜʲʣʛʦ ʦʪ ʥʫʞʥʦʪʦéò2. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʦʚʘ ʧʨʝʜʧʠʩʘʥʠʝ ʟʘʚʠʩʠ ʧʦʚʝʯʝ ʦʪ ʚʲʪʨʝʰʥʠʪʝ ʜʦʙʨʠ 

ʧʨʘʢʪʠʢʠ, ʢʦʠʪʦ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʚʩʝ ʦʱʝ ʣʠʧʩʚʘʪ ʚʲʚ ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʝʛʦʨʠʠ ʣʠʯʥʠ ʜʘʥʥʠ, ʢʘʢʚʠʪʦ ʩʘ ʥʘʧʨʠʤʝʨ ʟʜʨʘʚʥʠʪʝ ʜʘʥʥʠ, ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʜʦʨʠ 

ʟʘʩʠʣʝʥʘ ʟʘʱʠʪʘ, ʩʲʛʣʘʩʥʦ ʧʘʨ. 53 ʦʪ ʈʝʮʠʪʘʣʘ ʥʘ GDPR, ʥʦ ʪʦʚʘ ʥʝ ʧʨʦʤʝʥʷ ʤʥʦʛʦ ʮʷʣʦʩʪʥʘʪʘ 

ʢʘʨʪʠʥʘ. 

ʂʦʛʘʪʦ ʩʝ ʧʦʛʣʝʜʥʝ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʨʘʤʢʘ ʟʘ 

ʨʘʙʦʪʘ ʩʲʩ ʩʪʘʨʪʠʨʘʱʠ ʢʦʤʧʘʥʠʠ ʠʤʘ ʜʚʘ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʘ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʪʷ ʝ ʚʠʜʠʤʦ 

ʥʝʢʦʭʝʨʝʥʪʥʘ ʠ ʙʝʣʷʟʘʥʘ ʦʪ ʥʘʮʠʦʥʘʣʝʥ ʧʦʜʭʦʜ3. ʅʘ ʚʪʦʨʦ - ʩʘʤʠʷʪ ʬʦʢʫʩ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʚ 

ʪʘʟʠ ʦʙʣʘʩʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʪʝʞʝʩʪʠ, ʩʲʟʜʘʚʘʥʠ ʦʪ ʜʝʡʩʪʚʘʱʘʪʘ ʧʨʘʚʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɼʦʙʲʨ ʧʨʠʤʝʨ ʚ ʪʘʟʠ ʧʦʩʦʢʘ ʝ ʠʪʘʣʠʘʥʩʢʠʷ Ăʉʪʘʨʪʲʧ ʘʢʪñ, ʢʦʡʪʦ ʩʧʦʨʝʜ ʦʮʝʥʢʠʪʝ ʥʘ 

OECD ʝ ʥʘʩʦʯʝʥ: òʜʘ ʩʲʟʜʘʚʘ ʨʘʩʪʝʞ, ʨʘʟʚʠʚʘ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʛʨʝʩ ʠ ʩʲʟʜʘʚʘ ʧʦ-ʠʥʦʚʘʪʠʚʥʘ 

ʙʠʟʥʝʩ ʩʨʝʜʘò4 ʊʦʚʘ ʩʢʦʨʦʰʥʦ ʟʘʢʦʥʦʜʘʪʝʣʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʚʘ ʩʧʝʮʠʬʠʯʥʘ ʨʘʤʢʘ ʟʘ ʩʪʘʨʪʠʨʘʱʠʪʝ 

ʢʦʤʧʘʥʠʠ ʢʘʪʦ ʩʫʩʧʝʥʜʠʨʘ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʨʝʛʫʣʘʪʦʨʥʠ, ʧʦʣʠʪʠʯʝʩʢʠ ʠ ʧʨʘʚʥʠ ʠʟʠʩʢʚʘʥʠʷ, 

ʧʨʠʣʦʞʠʤʠ ʢʲʤ ñʥʦʨʘʤʣʥʠʪʝò ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʛʝʥʪʠ. ɼʨʫʛ ʧʦʜʦʙʝʥ ʧʨʠʤʝʨ ʝ ʘʚʩʪʨʠʡʩʢʠʷʪ 

Neugründungs-Fºrderungsgesetz (NeuFºG), ʢʦʡʪʦ ʝ ʦʱʝ ʧʦ-ʦʛʨʘʥʠʯʝʥ ʚ ʩʚʦʷ ʦʙʭʚʘʪ, ʢʘʪʦ ʩʘʤʦ 

ʥʘʤʘʣʷʚʘ ʜʘʥʲʮʠʪʝ ʠ ʩʦʮʠʘʣʥʦʦʩʠʛʫʨʠʪʝʣʥʠʪʝ ʧʣʘʱʘʥʠʷ ʟʘ ʧʨʝʜʧʨʠʝʤʘʯʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʚʦʷʪʘ 

ʢʘʨʠʝʨʘ. ʇʦʜʦʙʝʥ  ñʦʙʣʝʢʯʘʚʘʱò ʧʦʜʭʦʜ ʝ ʩʣʝʜʚʘʥ ʠ ʚ  ʜʨʫʛʠ ʜʲʨʞʘʚʠ ʦʪ ɽʉ. ɿʘʢʦʥʦʜʘʪʝʣʥʘ ʫʨʝʜʙʘ ʟʘ 

ʮʷʣʦʩʪʥʘʪʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʩʪʘʨʪʲʧʠ ʥʘ ʧʨʘʢʪʠʢʘ ʥʷʤʘ. ʉʘʤʠʷʪ ʨʝʛʫʣʘʪʦʨʝʥ ʧʦʜʭʦʜ ʢʲʤ ʪʷʭ ʝ ʜʘ ʙʲʜʘʪ 

ʧʨʠʯʠʩʣʝʥʠ ʢʲʤ ʥʷʢʦʷ ʢʘʪʝʛʦʨʠʷ ʪʨʘʜʠʮʠʦʥʥʠ ʧʦʜʥʘʜʟʦʨʥʠ ʣʠʮʘ. ɼʦʨʠ Ăʨʝʛʫʣʘʪʦʨʥʠʪʝ 

ʧʷʩʲʯʥʠʮʠ5ò, ʩʲʟʜʘʜʝʥʠ ʦʪ ʥʷʢʦʠ ʥʘʮʠʦʥʘʣʥʠ ʥʘʜʟʦʨʥʠ ʦʨʛʘʥʠ, ʩʝ ʟʘʥʠʤʘʚʘʪ ʦʩʥʦʚʥʦ ʩʲʩ ʩʲʟʜʘʚʘʥʝ 

ʥʘ ʧʦʜʭʦʜʷʱʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʙʦʪʘ, ʥʦ ʧʦ-ʤʘʣʢʦ ʩʲʩ ʩʘʤʘʪʘ ʨʘʙʦʪʘ ʠ ʥʝʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʌʠʥʪʝʭ 

ʠʥʜʫʩʪʨʠʷʪʘ, ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʝ ʧʨʝʢʘʣʝʥʦ ʤʣʘʜʘ ʟʘ ʜʘ ʠʟʛʨʘʜʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʧʦʜʭʦʜ ʢʲʤ ʪʝʟʠ 

ʚʲʧʨʦʩʠ. ʆʱʝ ʧʦ-ʪʨʫʜʥʦ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ñʥʘʡ-ʜʦʙʨʠ ʧʨʘʢʪʠʢʠò ʦʪ ʩʘʤʠʪʝ ʧʘʟʘʨʥʠ ʫʯʘʩʪʥʠʮʠ, 

 
1 ʆʙʱ ʨʝʛʣʘʤʝʥʪ ʦʪʥʦʩʥʦ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ, ʧʘʨ.1 
2 ibid.,p.39 
3 https://observatory.mappingtheinternet.eu/page/startups 
4 The evaluation of the Italian ñSTART-UP ACTò, OECD science, technology and industry policy papers, September 2018 No. 54 
5 ʇʷʩʲʯʥʠʢʲʪ ʝ ʩʲʦʨʲʞʝʥʠʝ, ʢʦʝʪʦ ʦʙʝʜʠʥʷʚʘ ʨʝʛʫʣʘʪʦʨʠ, ʢʦʤʧʘʥʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʝʢʩʧʝʨʪʠ, ʟʘ ʜʘ ʪʝʩʪʚʘʪ ʠʥʦʚʘʪʠʚʥʠ ʨʝʰʝʥʠʷ ʠ ʜʘ 
ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʧʨʝʯʢʠʪʝ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠʤ. 



 

48 

 

ʜʦʢʦʣʢʦʪʦ ʪʝ ʩʘ ʤʥʦʛʦ ʧʦʚʝʯʝ ʟʘʛʨʠʞʝʥʠ ʟʘ ʧʘʟʘʨʥʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʩʚʦʠʪʝ ʧʨʦʜʫʢʪʠ ʦʪʢʦʣʢʦʪʦ ʟʘ 

ʚʲʥʰʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ. ʂʘʢʪʦ ʚʝʯʝ ʩʝ ʩʧʦʤʝʥʘ, ʥʘʜʟʦʨʥʘʪʘ ʧʨʘʢʪʠʢʘ ʧʲʢ ʝ 

ʪʲʨʩʝʥʝʪʦ ʥʘʡ-ʤʘʣʢʦʪʦ ʦʙʱʦ ʢʨʘʪʥʦ ʤʝʞʜʫ ʥʘʩʪʦʷʱʠʪʝ ʬʠʥʘʥʩʦʚʠ ʠ ʥʦʚʠʪʝ ʌʠʥʪʝʭ ʫʩʣʫʛʠ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ. ʊʦʚʘ ʦʪʥʦʚʦ ʦʩʪʘʚʷ ʤʥʦʞʝʩʪʚʦ ʙʝʣʠ ʧʝʪʥʘ, ʦʩʦʙʝʥʦ 

ʚ ʪʝʟʠ ʤʝʩʪʘ, ʢʲʜʝʪʦ ʌʠʥʪʝʭ ʜʝʡʥʦʩʪʠʪʝ ʠʟʣʠʟʘʪ ʠʟʚʲʥ ʨʘʤʢʠʪʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʢʣʘʩʠʯʝʩʢʠ 

ʬʠʥʘʥʩʠ.  

ɺʲʟʤʦʞʥʦ ʨʝʰʝʥʠʝ 

ʇʦʜʦʙʥʘ ʢʘʨʪʠʥʘ ʧʨʝʜʧʦʣʘʛʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʜʠʢʘʣʥʦ ʥʦʚ ʧʦʜʭʦʜ ʢʲʤ ʟʘʱʠʪʘʪʘ 

ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʫʪʠʣʠʟʘʮʠʷʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʠ ʠʥʬʦʨʤʘʮʠʷ. ɼʦʨʠ GDPR ʧʨʠʟʥʘʚʘ ʚ ʧʘʨ. 89 

ʥʝʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʧʨʘʚʥʘ ʩʨʝʜʘ1. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʝʜʥʦ ʠʥʦʚʘʪʠʚʥʦ ʨʝʰʝʥʠʝ ʥʘ 

ʧʦʩʪʘʚʝʥʠʪʝ ʜʦ ʪʫʢ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʦ ʥʝ ʩʘʤʦ ʧʨʠ ʩʪʘʨʪʲʧʠ ʦʪ ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ, 

ʥʦ ʠ ʧʨʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠ, ʜʦʢʦʣʢʦʪʦ ʚʝʯʝ ʙʝʰʝ ʩʧʦʤʝʥʘʪʦ, ʯʝ ʪʝ ʩʧʦʜʝʣʷʪ ʩʭʦʜʥʠ ʙʠʟʥʝʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʚʪʦʨʦ ʤʷʩʪʦ, ʟʘʱʠʪʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʙʲʜʝ 

ʝʜʠʥʩʪʚʝʥʘ ʮʝʣ. ʉʧʝʮʠʬʠʯʥʠʷʪ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʧʨʦʜʫʢʪ, ʨʘʟʚʠʪ ʦʪ ʝʜʥʘ ʧʨʦʙʣʝʤʥʘ ʌʠʥʪʝʭ ʢʦʤʧʘʥʠʷ, 

ʩʲʱʦ ʤʦʞʝ ʜʘ ʟʘʩʣʫʞʘʚʘ ʚʥʠʤʘʥʠʝ. ʊʦʡ ʙʠ ʤʦʛʲʣ ʜʘ ʟʘʩʣʫʞʘʚʘ ʟʘʧʘʟʚʘʥʝ ʥʝ ʩʘʤʦ ʟʘʨʘʜʠ ʜʘʥʥʠʪʝ, 

ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʥʝʛʦ. ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʚʩʠʯʢʦ ʪʦʚʘ, ʤʦʞʝ ʜʘ ʩʝ ʤʠʩʣʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʥʘʩʦʢʠ ʥʘ ʥʠʚʦ ɽʉ, ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ ʫʪʠʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠ, ʚ ʫʥʠʩʦʥ ʩ ʥʘʧʠʩʘʥʦʪʦ ʚ ʧʘʨ. 98 GDPR: 

ñɸʩʦʮʠʘʮʠʠ ʠʣʠ ʜʨʫʛʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʢʘʪʝʛʦʨʠʠ ʦʪ ʢʦʥʪʨʦʣʝʨʠ ʠʣʠ ʧʨʦʮʝʩʦʨʠ ʥʘ 

ʜʘʥʥʠ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʥʘʩʲʨʯʘʚʘʥʠ ʜʘ ʠʟʨʘʙʦʪʚʘʪ ʢʦʜʝʢʩʠ ʟʘ ʧʦʚʝʜʝʥʠʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ 

ʈʝʛʣʘʤʝʥʪ, ʪʘʢʘ ʱʦʪʦ ʜʘ ʩʧʦʩʦʙʩʪʚʘʪ ʥʝʛʦʚʦʪʦ ʝʬʝʢʪʠʚʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʚʟʝʤʘʡʢʠ ʧʨʝʜʚʠʜ 

ʩʧʝʮʠʬʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʝʡʥʦʩʪʪʘ, ʠʟʚʲʨʰʚʘʥʘ ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʝʢʪʦʨʠ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ 

ʥʫʞʜʠ ʥʘ ʤʠʢʨʦ-, ʤʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ.ò ʊʦʟʠ ʥʘʙʦʨ ʦʪ ʧʨʘʚʠʣʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜ ʬʦʨʤʘʪʘ 

ʥʘ ʤʝʨʢʠ ʧʦ ʧʨʠʣʘʛʘʥʝ, ʙʘʟʠʨʘʥʠ ʥʘ ñʧʨʘʚʦʪʦ ʜʘ ʙʲʜʝʰ ʟʘʙʨʘʚʝʥò ʢʘʢʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʚ ʧʘʨ. ʧʘʨ.65 

ʠ 66 ʦʪ ʈʝʮʠʪʘʣʘ ʠ ʨʘʟʚʠʪʦ ʧʦ ʥʘʩʝʪʥʝ ʚ ʯʣ.17 ʦʪ ʦʩʥʦʚʥʠʷ ʪʝʢʩʪ ʥʘ GDPR. ʊʝʟʠ ʧʨʘʚʠʣʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʪʨʠʢʪʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʩʥʦʚʥʘʪʘ ʩʠ ʮʝʣ ʠ ʟʘʝʜʥʦ ʩ ʪʦʚʘ ʛʲʚʢʘʚʠ ʟʘ ʜʘ 

ʦʩʠʛʫʨʷʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʚʦʙʦʜʘ ʜʘ ʠʟʧʨʦʙʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʠ ʧʦʜʭʦʜʠ. ʅʘ 

ʚʪʦʨʦ ʤʷʩʪʦ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʨʘʙʦʪʝʥ ʙʘʟʦʚ ʤʦʜʝʣ ʟʘ ʨʘʙʦʪʘ ʩ ʜʘʥʥʠ, ʢʦʡʪʦ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʮʝʣʠʷ ɽʉ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʥʝ ʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʦʙʩʪʚʝʥʠ 

ʤʦʜʝʣʠ. ʅʘ ʪʨʝʪʦ ʤʷʩʪʦ, ʠʟʧʦʣʟʚʘʥʝʪʦ, ʫʪʠʣʠʟʠʨʘʥʝʪʦ ʠ ʫʥʠʱʦʞʘʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʨʘʟʚʠʚʘʥʦ ʯʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠ ʟʘ ʮʝʣʪʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʥʷʢʘʢʚʠ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʢʦʠʪʦ ʛʘʨʘʥʪʠʨʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Ăʥʘʡ-ʜʦʙʨʠ 

ʧʨʘʢʪʠʢʠñ ʧʨʠ ʨʘʙʦʪʘ ʩ ʜʘʥʥʠ ʦʪ ʌʠʥʪʝʭ ʩʪʘʨʪʲʧʠʪʝ. ʇʦʜʦʙʥʠ ʮʝʣʠ ʩʲʚʧʘʜʘʪ ʠ ʩ ʠʟʠʩʢʚʘʥʝʪʦ ʥʘ 

ʧʘʨ.79 ʦʪ GDPR ʟʘ:ò éʷʩʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʩʲʛʣʘʩʥʦ ʪʦʟʠ ʨʝʛʣʘʤʝʥʪéò.  

ɺʲʟʤʦʞʥʦʩʪʠ 

ʘ) Ăʈʝʚʝʨʩʠʚʝʥ ʠʥʢʫʙʘʪʦʨñ 

ɽʜʥʦ ʚʲʟʤʦʞʥʦ ʨʝʰʝʥʠʝ ʚ ʪʘʟʠ ʧʦʩʦʢʘ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ, ʨʘʙʦʪʝʱʘ ʢʘʪʦ 

ʝʜʠʥ ʚʠʜ ñʈɽɺɽʈʉʀɺɽʅ ʀʅʂʋɹɸʊʆʈò. ʊʝʨʤʠʥʲʪ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʥʝ ʟʘʜʲʣʞʘʚʘ ʠ ʘʚʪʦʨʲʪ ʛʦ 

 
1 ɺ ɼʠʨʝʢʪʠʚʘ 95/46/ɽʆ ʩʝ ʧʨʝʜʚʠʞʜʘ ʦʙʱʦ ʟʘʜʲʣʞʝʥʠʝ ʟʘ ʫʚʝʜʦʤʷʚʘʥʝ ʥʘ ʥʘʜʟʦʨʥʠʪʝ ʦʨʛʘʥʠ ʦʪʥʦʩʥʦ ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʣʠʯʥʠ 
ʜʘʥʥʠ. ʊʦʚʘ ʟʘʜʲʣʞʝʥʠʝ ʩʲʟʜʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʠ ʬʠʥʘʥʩʦʚʘ ʪʝʞʝʩʪ ʠ ʥʝʚʠʥʘʛʠ ʝ ʜʦʧʨʠʥʘʩʷʣʦ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʟʘʱʠʪʘʪʘ 

ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ. ɽʪʦ ʟʘʱʦ ʪʘʢʠʚʘ ʥʝʧʨʘʚʝʱʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʦʙʱʠ ʟʘʜʲʣʞʝʥʠʷ ʟʘ ʫʚʝʜʦʤʷʚʘʥʝ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʤʘʭʥʘʪʠ ʠ 

ʟʘʤʝʥʝʥʠ ʩ ʝʬʝʢʪʠʚʥʠ ʧʨʦʮʝʜʫʨʠ ʠ ʤʝʭʘʥʠʟʤʠ, ʢʦʠʪʦ ʜʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʦʥʝʟʠ ʚʠʜʦʚʝ ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʚʘʥʝ, ʢʦʠʪʦ ʠʤʘ 

ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʚʠʩʦʢ ʨʠʩʢ ʟʘ ʧʨʘʚʘʪʘ ʠ ʩʚʦʙʦʜʠʪʝ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʣʠʮʘ ʧʦʨʘʜʠ ʩʚʦʝʪʦ ʝʩʪʝʩʪʚʦ, ʦʙʭʚʘʪ, ʢʦʥʪʝʢʩʪ ʠ 

ʮʝʣʠ. ʊʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʧʝʨʘʮʠʠʪʝ ʧʦ ʦʙʨʘʙʦʪʚʘʥʝ, ʢʦʠʪʦ ʧʦ-ʢʦʥʢʨʝʪʥʦ ʚʢʣʶʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʦʚ ʚʠʜ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠ ʢʦʠʪʦ ʧʨʝʜʠ ʪʦʚʘ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʝ ʝ ʠʟʚʲʨʰʚʘʥʘ ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʚʲʨʭʫ 

ʟʘʱʠʪʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠʣʠ ʢʦʠʪʦ ʩʪʘʚʘʪ ʥʝʦʙʭʦʜʠʤʠ ʧʨʝʜʚʠʜ ʚʨʝʤʝʪʦ, ʠʟʤʠʥʘʣʦ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʦʙʨʘʙʦʪʚʘʥʝ. 
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ʠʟʧʦʣʟʚʘ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʪʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʚ ʜʨʫʛʠ ʦʙʣʘʩʪʠ, ʥʦ ʙʝʟ 

ʬʠʢʩʠʨʘʥʦ ʟʥʘʯʝʥʠʝ. ɺ ʪʝʩʝʥ ʩʤʠʩʲʣ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʙʠ ʤʦʛʣʘ ʜʘ ʙʲʜʝ ʝʜʠʥ ʚʠʜ ʩʢʣʘʜ ʟʘ ʜʘʥʥʠ, ʢʲʜʝʪʦ 

ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʧʨʦʙʣʝʤʥʠʪʝ ʩʪʘʨʪʲʧʠ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʠʛʫʨʥʦ ʩʲʙʨʘʥʘ ʠ ʧʦʜʜʲʨʞʘʥʘ ʟʘ ʦʧʨʝʜʝʣʝʥ 

ʧʝʨʠʦʜ. ʊʦʚʘ ʙʠ ʜʘʣʦ ʦʪʛʦʚʦʨ ʠ ʥʘ ʚʲʧʨʦʩʘ ʟʘ ñʦʪʛʦʚʦʨʥʦʩʪʪʘ ʥʘ ʢʦʥʪʨʦʣʴʦʨʘò ʢʘʢʚʘʪʦ ʝ 

ʜʝʬʠʥʠʨʘʥʘ ʚ ʯʣ.24 ʦʪ GDPR ʠ ʩʝ ʥʦʩʠ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʌʠʥʪʝʭ ʢʦʤʧʘʥʠʷ. ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʧʦʜʭʦʜʲʪ 

ʙʠ ʙʠʣ ʧʦʣʝʟʝʥ ʠ ʧʦʥʝ ʚ ʥʷʢʦʣʢʦ ʜʨʫʛʠ ʧʦʩʦʢʠ. ʇʲʨʚʦ, ʙʠ ʩʧʦʤʦʛʥʘʣ Ăʨʝʚʝʨʩʠʚʥʠʷʪ ʠʥʢʫʙʘʪʦʨñ ʜʘ 

ʧʦʜʜʲʨʞʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʚʩʠʯʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʣʠʢʚʠʜʠʨʘʥʠʪʝ ʩʪʘʨʪʲʧʠ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 

ʥʘʤʘʣʠ ʟʘʛʫʙʘʪʘ ʥʘ ʨʝʩʫʨʩʠ ʟʘ ñʧʨʝʦʪʢʨʠʚʘʥʝñ ʥʘ ʌʠʥʪʝʭ ʨʝʰʝʥʠʷ. ʅʘ ʩʣʝʜʚʘʱʦ ʤʷʩʪʦ, ʚʩʠʯʢʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʷʭʥʘʪʘ ʪʝʢʫʱʘ ʫʧʦʪʨʝʙʠʤʦʩʪ, ʤʦʛʘʪ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠʥʪʝʨʝʩ 

ʟʘ ʥʷʢʦʷ ʪʨʝʪʘ ʩʪʨʘʥʘ, ʢʦʷʪʦ ʠʩʢʘ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘ ʠ ʧʨʦʜʲʣʞʠ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ. ɸʢʦ ʪʝ ʩʘ ʩʢʣʘʜʠʨʘʥʠ 

ʩʠʛʫʨʥʦ ʚ ʧʦʜʦʙʝʥ Ăʨʝʚʝʨʩʠʚʝʥ ʠʥʢʫʙʘʪʦʨñ, ʪʦʚʘ ʙʠ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥ 

ʜʦʩʪʲʧ ʩʨʝʱʫ ʩʲʦʪʚʝʪʥʦʪʦ ʟʘʧʣʘʱʘʥʝ. ʊʦʟʠ ʧʦʜʭʦʜ ʙʠ ʟʘʧʘʟʠʣ ʦʥʝʟʠ ʜʦʩʪʠʞʝʥʠʷ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʘ 

ʩʪʘʥʘʣʠ ʞʝʨʪʚʘ ʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ. ɿʘʝʜʥʦ ʩ ʚʩʠʯʢʦ ʛʦʨʝʠʟʣʦʞʝʥʦ, ʧʦʜʦʙʝʥ 

ʩʪʨʫʢʪʫʨʠʨʘʥ ʧʦʜʭʦʜ ʧʨʠ ʫʪʠʣʠʟʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʠ ʠ ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʝʜʥʘ ʠʟʯʝʟʚʘʱʘ 

ʢʦʤʧʘʥʠʷ, ʱʝ ʛʘʨʘʥʪʠʨʘ ʦʧʨʝʜʝʣʝʥʦ ʥʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ɽʜʠʥ 

ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʤʘʩʠʚ ʙʠ ʙʠʣ ʫʩʧʝʰʥʦ ʩʲʭʨʘʥʷʚʘʥ ʠ ʩʲʦʪʚʝʪʥʦ ʫʥʠʱʦʞʝʥ ʩʧʦʨʝʜ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʜʝʬʠʥʠʨʘʥʠ ʧʨʦʮʝʜʫʨʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ñʥʘʡ-ʜʦʙʨʠʪʝ  ʧʨʘʢʪʠʢʠò. ʅʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʠʚʘ ʤʥʦʛʦ 

ʜʘʣʝʯ ʟʘ ʜʘ ʩʝ ʦʪʢʨʠʷʪ ʧʦʜʦʙʥʠ ʤʦʜʝʣʠ ʟʘ ʨʘʙʦʪʘ ʩ ʜʘʥʥʠ. ɼʦʩʪʘʪʲʯʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʩʠʯʢʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʛʠʛʘʥʪʠ ʠʤʘʪ ʩʪʨʠʢʪʥʠ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʦʣʠʪʠʢʠ ʧʦ ʪʝʤʘʪʘ. ɼʨʫʛʘ ʚʘʞʥʘ ʯʝʨʪʘ ʥʘ 

ʧʦʜʦʙʝʥ ñʨʝʚʝʨʩʠʚʝʥ ʠʥʢʫʙʘʪʦʨò ʝ ʥʝʛʦʚʠʷ ʦʙʱʝʩʪʚʝʥ ʝʬʝʢʪ ʠ ʝʬʝʢʪʘ ʤʫ ʚʲʨʭʫ ʪʨʫʜʦʚʠʷ ʧʘʟʘʨ. 

ʅʘʤʝʩʪʦ ʜʘ ʩʝ ʫʚʦʣʥʷʚʘʪ ʥʝʜʦʚʦʣʥʠ ʩʣʫʞʠʪʝʣʠ ʥʘ ʌʠʥʪʝʭ ʢʦʤʧʘʥʠʷʪʘ ʚ ʧʦʩʣʝʜʥʠʷ ʤʦʤʝʥʪ ʥʘ 

ʥʝʡʥʦʪʦ ʩʲʱʝʩʪʚʫʚʘʥʝ, ʧʦʜʦʙʝʥ Ăʨʝʚʝʨʩʠʚʝʥ ʠʥʢʫʙʘʪʦʨñ ʤʦʞʝ ʜʘ ʧʦʜʩʣʦʥʠ ʦʙʨʝʯʝʥʦʪʦ ʜʨʫʞʝʩʪʚʦ ʟʘ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. ʊʦʡ ʱʝ ʩʝ ʧʦʛʨʠʞʠ ʟʘ ʧʨʘʚʠʣʥʦʪʦ ʤʫ ʟʘʢʨʠʚʘʥʝ, ʘ ʩʲʱʦ ʠ ʟʘ ʤʦʪʠʚʠʨʘʥʝ 

ʥʘ ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ ʜʘ ʟʘʧʦʯʥʝ ʥʘʚʨʝʤʝʥʥʦ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ ʪʨʫʜʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʧʦʢʨʘʡ ʪʝʢʫʱʘʪʘ ʩʠ 

ʨʘʙʦʪʘ. ʊʘʢʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʥʝʧʨʘʚʦʤʝʨʥʠ ʜʝʡʩʪʚʠʷ ʥʘ ʷʜʦʩʘʥʠ ʩʣʫʞʠʪʝʣʠ ʩʝ ʩʚʝʞʜʘ ʜʦ ʤʠʥʠʤʫʤ. 

ʙ) ʈʝʛʫʣʘʪʦʨʥʦ ʟʥʘʯʝʥʠʝ 

ʂʦʛʘʪʦ ʩʝ ʪʨʝʪʠʨʘ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʌʠʥʪʝʭ ʩʪʘʨʪʲʧʠ, ʝʜʠʥ ʦʪ ʨʘʙʦʪʝʱʠʪʝ ʧʦʜʭʦʜʠ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʝʛʫʣʘʪʦʨʥʘ ʨʘʤʢʘ, ʢʦʤʙʠʥʠʨʘʥʘ ʩ ʦʧʨʝʜʝʣʝʥʠ ʠʥʜʫʩʪʨʠʘʣʥʠ ʩʪʘʥʜʘʨʪʠ, 

ʰʠʨʦʢʦ ʚʲʟʧʨʠʝʪʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʥʘ ʧʘʟʘʨʘ ï ʦʨʛʘʥʠʟʘʮʠʠ ʩʲʙʠʨʘʱʠ, ʦʙʨʘʙʦʪʚʘʱʠ, ʩʲʭʨʘʥʷʚʘʱʠ ʠ 

ʫʪʠʣʠʟʠʨʘʱʠ ʜʘʥʥʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʤʘʩʠʚʠ. ʈʝʛʫʣʘʮʠʠʪʝ ʩʣʝʜʚʘ ʜʘ ʧʨʠʢʣʶʯʘʪ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʱʠʷ 

ʚ ʤʦʤʝʥʪʘ ʩʠʣʦʟʝʥ ʧʦʜʭʦʜ, ʢʘʢʪʦ ʥʘ ʥʠʚʦ ɽʉ ʪʘʢʘ ʠ ʥʘ ʥʠʚʦ ʥʘʮʠʦʥʘʣʥʠ ʥʘʜʟʦʨʥʠ ʦʨʛʘʥʠ, ʜʦʢʦʣʢʦʪʦ 

ʪʦʡ ʚʲʟʜʝʡʩʪʚʘ ʥʝʛʘʪʠʚʥʦ ʠ ʜʦʧʫʩʢʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʝʛʫʣʘʪʦʨʝʥ ʘʨʙʠʪʨʘʞ. ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ 

ʩʲʟʜʘʚʘ ʯʝʩʪʦ ʭʠʙʨʠʜʥʠ ʨʝʰʝʥʠʷ, ʟʘʩʷʛʘʱʠ ʨʘʟʣʠʯʥʠ ʬʠʥʘʥʩʦʚʠ ʩʝʢʪʦʨʠ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ 

ʬʠʥʘʥʩʦʚʘ ʪʘʢʩʦʥʦʤʠʷ. ʇʦʜʭʦʜʲʪ ʥʘ ʜʚʝ ʥʠʚʘ ʝ ʚʘʞʝʥ ʧʦʥʝ ʧʦ ʥʷʢʦʣʢʦ ʧʨʠʯʠʥʠ - ʩʘʤʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʌʠʥʪʝʭ, ʚ ʢʦʷʪʦ ʣʝʩʥʦ ʩʝ ʦʪʢʨʠʚʘʪ ʜʚʘʪʘ ʦʪʜʝʣʥʠ ʩʣʦʷ: ʪʝʭʥʦʣʦʛʠʯʝʥ ʠ ʩʦʮʠʘʣʝʥ. ɺ ʦʧʨʝʜʝʣʝʥʠ 

ʩʣʫʯʘʠ ʩʦʮʠʘʣʥʠʷʪ ʩʣʦʡ ʤʦʞʝ ʜʘ ʥʝ ʙʲʜʝ ʷʩʥʦ ʦʪʯʝʪʣʠʚ, ʥʦ ʪʦʡ ʝ ʪʘʤ ʠ ʝ ʩʚʲʨʟʘʥ ʩ ʮʷʣʦʩʪʥʦʪʦ 

ʧʦʚʝʜʝʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ  ʩʪʘʨʪʲʧ. ʊʘʟʠ ʜʚʫʩʣʦʡʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʨʘʟʝʥʘ ʝʜʠʥʩʪʚʝʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʩʣʦʝʥ ʧʦʜʭʦʜ ʚ ʨʝʛʫʣʘʮʠʠʪʝ. ʊʚʲʨʜʠʷʪ ʥʘʜʟʦʨ ʪʨʷʙʚʘ ʜʘ ʜʝʡʩʪʚʘ ʢʘʪʦ ʝʜʠʥ ʚʠʜ 

ʥʝʧʨʦʙʠʚʘʝʤʘ ʩʪʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʠ ʪʷʭʥʘʪʘ ʫʪʠʣʠʟʘʮʠʷ. ʇʦʜ ʪʦʟʠ ʤʠʥʠʤʘʣʝʥ 

ʧʨʘʛ ʥʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ. ɻʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʪʦʟʠ ʩʚʦʝʦʙʨʘʟʝʥ Ăʨʝʛʫʣʘʪʦʨʝʥ 

ʩʘʥʜʚʠʯñ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʩʘʤʠʪʝ ʫʯʘʩʪʥʠʮʠ ʥʘ ʌʠʥʪʝʭ ʧʘʟʘʨʘ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʩʲʟʜʘʜʘʪ 

ʩʦʙʩʪʚʝʥʘ ʨʘʤʢʘ, ʢʦʷʪʦ ʜʘ ʩʝ ʩʣʝʜʚʘ ʦʪ ʦʪʛʦʚʦʨʥʠʪʝ ʧʘʟʘʨʥʠ ʫʯʘʩʪʥʠʮʠ. ʊʦʟʠ ʛʦʨʝʥ ʩʣʦʡ ʦʪ ʝʜʥʘ 

ʩʪʨʘʥʘ ʱʝ ʙʲʜʝ ʘʜʝʢʚʘʪʝʥ ʥʘ ʙʲʨʟʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʧʘʟʘʨʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ. ʆʪ ʜʨʫʛʘ - ʱʝ 

ʙʲʜʝ ʦʬʦʨʤʷʥ ʦʪ ʥʫʞʜʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʠʥʜʫʩʪʨʠʷʪʘ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʠʟʙʷʛʚʘ ʢʲʩʦʛʣʝʜ 

ʠʣʠ ʧʨʠʩʪʨʘʩʪʝʥ ʧʦʜʭʦʜ.  

 



 

50 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ, ʯʝ ʥʘ ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ, ʧʦʩʪʘʚʷʥʠ ʦʪ ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ, ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʘʜʝʢʚʘʪʥʦ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʜʚʫʧʦʣʶʩʝʥ ʤʦʜʝʣ ʥʘ ʀʥʜʫʩʪʨʠʷ 

ʩʨʝʱʫ ʈʝʛʫʣʘʪʦʨʠ. ʌʠʥʪʝʭ ʠʥʜʫʩʪʨʠʷʪʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʧʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʥʦʚʠʪʝ ʧʘʟʘʨʥʠ ʩʫʙʝʢʪʠ,  ʨʝʛʫʣʘʪʦʨʠʪʝ ʠ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ. ʊʷ ʩʲʟʜʘʚʘ ʠʟʦʙʠʣʠʝ ʦʪ 

ʢʣʠʝʥʪʦ-ʮʝʥʪʨʠʯʥʠ ʫʩʣʫʛʠ, ʚ ʢʦʷʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʣʝʜʚʘ ʜʘ ʠʤʘ ʠʩʪʠʥʩʢʦ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ. ɺ ʪʦʟʠ 

ʩʤʠʩʲʣ, ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʛʨʫʧʠ ʙʠʭʘ ʧʦʩʪʠʛʘʣʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʘʜʝʢʚʘʪʥʠ ʨʝʟʫʣʪʘʪʠ ʚ 

ʨʝʰʘʚʘʥʝ ʥʘ  ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʌʠʥʪʝʭ, ʦʪ ʘʥʛʘʞʠʨʘʥʝʪʦ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʥʘʢʘʟʘʪʝʣʝʥ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ. 
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ʉʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ (super apps) ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʠʥʝʨʛʠʠ ï ʫʧʨʘʚʣʝʥʩʢʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ ʬʠʥʘʥʩʦʚʠ ʠʟʤʝʨʝʥʠʷ 

 Super Apps and Synergies Generation ï Strategic and Financial Management Implications 

ʎʚʝʪʦʤʠʨ ʎʘʥʦʚ1 

ɸʙʩʪʨʘʢʪ 

ʉʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʥʦʚ ʬʝʥʦʤʝʥ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʚʩʝ ʧʦ-ʚʩʝʦʙʭʚʘʪʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. ʄʘʢʘʨ ʜʘ ʩʘ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠ ʧʨʝʜʠʤʥʦ ʚ ʩʪʨʘʥʠ ʦʪ ɸʟʠʷ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ super apps ʛʠ ʧʨʘʚʷʪ ʘʪʨʘʢʪʠʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʝʢʩʧʘʥʟʠʷ ʠ ʟʘ ʚʦʜʝʱʠ 

ʛʣʦʙʘʣʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ. ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ e ʜʘ ʙʲʜʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ 

ʧʘʨʘʤʝʪʨʠ ʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʚʲʟʤʦʞʥʠ ʩʠʥʝʨʛʠʠ ʧʨʠ ʣʘʥʩʠʨʘʥʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʪ.ʯ. ʚ 

ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʩ ʨʘʟʨʘʙʦʪʚʘʱʠ ʛʠ ʢʦʤʧʘʥʠʠ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʩʝ 

ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʩʠʥʝʨʛʠʷʪʘ ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʝʜʠʥʩʪʚʝʥʦ ʜʦ ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʟʥʘʪʠ ʬʠʥʘʥʩʦʚʠ 

ʠʟʤʝʨʝʥʠʷ. ʂʣʶʯʦʚʠ ʚ ʩʣʫʯʘʷ ʩʝ ʦʢʘʟʚʘʪ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ ʘʢʪʠʚʥʠ ʤʝʩʝʯʥʦ ʧʦʪʨʝʙʠʪʝʣʠ (MAU), 

ʨʘʟʭʦʜʠʪʝ ʧʦ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʢʣʠʝʥʪʠ (CAC), ʢʦʠʪʦ ʩʝ ʦʪʨʘʟʷʚʘʪ ʚʲʨʭʫ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʧʨʠʭʦʜʠ ʦʪ 

ʧʨʦʜʘʞʙʠ, ʥʦ ʠ ʚʲʨʭʫ ʧʘʨʘʤʝʪʨʠ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ. 

 

Abstract 

Super apps are a relatively new phenomenon in the context of ubiquitous digitalization of the economy. 

Although widely used mainly in Asia, their characteristics make them an attractive tool for expansion for 

leading technology companies worldwide as well. The purpose of the current paper is to identify parameters 

and sources of potential synergies when launching super apps, including through corporate consolidation 

via mergers and acquisitions. An important finding in this respect is that synergy is not limited only to 

traditional financial dimensions. Among the crucial factors in this regard are ensuring an increase in 

monthly active users (MAU) in line with considering customer acquisition costs (CAC), that in combination 

are affecting not only recurring revenue generation, but also important parameters of efficiency and 

profitability. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʠʥʝʨʛʠʠ, ʧʨʠʜʦʙʠʚʘʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʢʦʤʧʘʥʠʠ 

JEL:  G34, L20, M15, O32 

ɺʲʚʝʜʝʥʠʝ 

ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʝ ʘʢʪʫʘʣʝʥ ʬʝʥʦʤʝʥ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, 

ʢʦʡʪʦ ʙʠ ʤʦʛʲʣ ʜʘ ʠʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʝʥ ʝʬʝʢʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʥʘʙʦʨ ʦʪ ʨʘʟʣʠʯʥʠ 

ʫʩʣʫʛʠ, ʠʟʧʦʣʟʚʘʡʢʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ super apps ʩʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ 

ʥʘ ʙʠʟʥʝʩ ʤʦʜʝʣʘ ʥʘ ʨʝʜʠʮʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ. ʅʝʟʘʚʠʩʠʤʦ ʯʝ ʧʠʦʥʝʨʠ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʩʘ 

ʙʘʟʠʨʘʥʠ ʚ ɸʟʠʷ ʧʦʧʫʣʷʨʥʠ ʜʠʛʠʪʘʣʥʠ ʧʣʘʪʬʦʨʤʠ, ʫʩʧʝʭʲʪ ʥʘ ʥʘʯʠʥʘʥʠʝʪʦ ʧʦʨʘʞʜʘ ʠʥʪʝʨʝʩ ʠ ʚ 

ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʩʚʝʪʘ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʨʝʜʠʮʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʛʠʛʘʥʪʠ ʧʨʠʙʷʛʚʘʪ ʜʦ 

 
1 ɻʣʘʚʝʥ ʘʩʠʩʪʝʥʪ, ʜ-ʨ. ʂʘʪʝʜʨʘ Ăʄʝʞʜʫʥʘʨʦʜʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ ʠ ʙʠʟʥʝʩñ, ʬʘʢʫʣʪʝʪ Ăʄʝʞʜʫʥʘʨʦʜʥʘ ʠʢʦʥʦʤʠʢʘ 

ʠ ʧʦʣʠʪʠʢʘñ, ʋʅʉʉ, e-mail: tzanov@unwe.bg 
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ʧʦʜʦʙʥʘ ʝʢʩʧʘʥʟʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʩʠ ʝʢʦʩʠʩʪʝʤʠ, ʚ ʪ.ʯ. ʯʨʝʟ ʧʨʠʜʦʙʠʚʘʥʠʷ ʥʘ ʢʦʤʧʘʥʠʠ, 

ʨʘʟʚʠʚʘʱʠ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ. ʃʦʛʠʯʝʥ ʚ ʪʘʟʠ ʚʨʲʟʢʘ ʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ ʚʲʧʨʦʩ ï ʢʘʢʚʠ ʩʘ ʝʬʝʢʪʠʪʝ 

ʦʪ ʪʦʚʘ ʟʘ ʫʯʘʩʪʚʘʱʠʪʝ ʢʦʤʧʘʥʠʠ. ɺ ʪʦʟʠ ʘʩʧʝʢʪ ʚ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ 

ʘʥʘʣʠʟʠʨʘʪ ʛʝʥʝʨʠʨʘʥʠʪʝ ʩʠʥʝʨʛʠʠ, ʢʦʠʪʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʠʟʙʨʘʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʥʝ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʝʜʠʥʩʪʚʝʥʦ ʩ ʬʠʥʘʥʩʦʚʠʪʝ ʩʠ ʠʟʤʝʨʝʥʠʷ. 

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʙʲʜʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʚʲʟʤʦʞʥʠ ʩʠʥʝʨʛʠʠ 

ʧʨʠ ʣʘʥʩʠʨʘʥʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʪ.ʯ. ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʤʝʞʜʫ 

ʨʘʟʨʘʙʦʪʚʘʱʠ ʛʠ ʢʦʤʧʘʥʠʠ. 

ʉ ʦʛʣʝʜ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʠʟʙʨʘʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʝ ʚʲʟʧʨʠʝʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠ 

ʩʠʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʢʘʟʫʩʝʥ ʧʦʜʭʦʜ ï ʧʦ ʧʨʠʤʝʨʘ ʥʘ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʛʦʣʝʤʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʢʦʤʧʘʥʠʠ. 

ɺʲʟʥʠʢʚʘʥʝ ʠ ʙʠʟʥʝʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ 

ʉʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʦʩʠʛʫʨʷʚʘʪ ʦʥʣʘʡʥ ʜʦʩʪʲʧ ʜʦ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʧʨʝʟ ʝʜʠʥ ʚʭʦʜ (digital one-stop 

shop) ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʜʠʛʠʪʘʣʥʘ ʝʢʦʩʠʩʪʝʤʘ. ʊʦʚʘ ʝ ʨʘʟʣʠʯʥʘ ʢʦʥʮʝʧʮʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʥʦʛʦ ʦʪ 

ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʬʫʥʢʮʠʦʥʠʨʘʪ ʥʘ ʧʨʠʥʮʠʧʘ: ʝʜʥʘ ʫʩʣʫʛʘ ʚ ʝʜʥʦ 

ʧʨʠʣʦʞʝʥʠʝ. ʎʝʣʪʘ ʥʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʝ ʦʪ ʝʜʠʥ ʧʨʦʬʠʣ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʝʜʠʥ ʠ 

ʩʲʱ ʠʥʪʝʨʬʝʡʩ ʧʦʪʨʝʙʠʪʝʣʷʪ ʜʘ ʧʦʣʫʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʦʣʟʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʫʩʣʫʛʠ ʦʥʣʘʡʥ (ʪ.ʝ. 

ʜʦʩʪʲʧ ʜʦ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ), ʩ ʪʘʟʠ ʩʧʝʮʠʬʠʢʘ, ʯʝ ʪʝ ʙʠʚʘʪ ʧʨʝʜʦʩʪʘʚʷʥʠ ʦʪ ʝʜʥʘ ʠ ʩʲʱʘ ʛʨʫʧʘ 

ʢʦʤʧʘʥʠʠ.  

ʄʘʢʘʨ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʜʘ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʧʨʠʤʝʨʠ ʦʪ ɸʟʠʷ, 

ʩʯʠʪʘ ʩʝ, ʯʝ ʪʝʨʤʠʥʲʪ ósuper appô ʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʧʨʲʚ ʧʲʪ ʧʨʝʟ 2010 ʛ. ʦʪ ʄʘʡʢ ʃʘʟʘʨʠʜʠʩ, 

ʩʲʦʩʥʦʚʘʪʝʣ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʩʲʟʜʘʣʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ BlackBerry. ʉʤʠʩʲʣʲʪ, ʢʦʡʪʦ ʃʘʟʘʨʠʜʠʩ 

ʚʣʘʛʘ ʝ ʟʘ Ăʥʦʚ ʢʣʘʩ ʧʨʠʣʦʞʝʥʠʷñ,1 ʠʥʪʝʛʨʠʨʘʥʠ ʩ ʜʨʫʛʠ ʧʣʘʪʬʦʨʤʠ, ʚ ʤʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ 

ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʦ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʝʜʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʟʘ ʜʦʩʪʲʧ, ʩʲʩ ʩʲʦʪʚʝʪʥʠʷ ʠʥʪʝʨʬʝʡʩ. 

ʆʙʠʢʥʦʚʝʥʦ ʢʦʤʧʘʥʠʠʪʝ, ʢʦʠʪʦ ʨʘʟʚʠʚʘʪ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʩʪʘʨʪʠʨʘʪ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʫʩʣʫʛʘ, ʢʦʷʪʦ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʜʛʨʘʞʜʘʪ ʚ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʨʠʯʘʥʠ ʚʝʨʪʠʢʘʣʠ.2 ʅʘʧʨʠʤʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ 

WeChat ʥʘ ʢʠʪʘʡʩʢʘʪʘ Tencent ʚʲʟʥʠʢʚʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʩʲʟʜʘʜʝʥʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʙʘʟʘ ʥʘ ʝʜʥʦʠʤʝʥʥʘʪʘ ʯʘʪ ʧʣʘʪʬʦʨʤʘ, ʣʘʥʩʠʨʘʥʘ ʧʨʝʟ 2011 ʛ. ʇʨʝʟ 2013 ʛ. 

ʝ ʜʦʙʘʚʝʥʘ ʥʦʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ï ʜʠʛʠʪʘʣʝʥ ʧʦʨʪʬʝʡʣ, ʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ï ʤʠʥʠ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʧʦʨʲʯʚʘʥʝ ʥʘ ʪʘʢʩʠ, ʜʦʩʪʘʚʢʘ ʥʘ ʭʨʘʥʘ, ʨʝʟʝʨʚʠʨʘʥʝ ʠ ʧʦʢʫʧʢʘ ʥʘ ʙʠʣʝʪʠ (ʟʘ ʢʠʥʦ, ʟʘ 

ʚʣʘʢ ʠ ʩʘʤʦʣʝʪ), ʠʥʪʝʛʨʠʨʘʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʧʫʙʣʠʯʥʠ ʫʩʣʫʛʠ (ʚ ʪ.ʯ. ʧʣʘʱʘʥʝ ʥʘ ʩʤʝʪʢʠ, ʟʘʧʘʟʚʘʥʝ ʥʘ 

ʯʘʩ ʟʘ ʣʝʢʘʨ ʠ ʜʨ.). ɺ ʜʦʧʲʣʥʝʥʠʝ ʝ ʜʦʙʘʚʝʥʦ ʠ ʦʬʠʩ ʧʨʠʣʦʞʝʥʠʝ ï ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ, ʢʦʤʫʥʠʢʘʮʠʷ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʩʨʝʜʘ (WeChatWork).3 ɼʨʫʛʠ ʧʨʠʤʝʨʠ ʥʘ ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷ, ʠʟʧʦʣʟʚʘʥʠ ʚ ɸʟʠʷ, ʩʘ ʥʘ ʙʘʟʠʨʘʥʠʪʝ ʚ ʀʥʜʦʥʝʟʠʷ ï Go-Jek ʠ ʚ ʉʠʥʛʘʧʫʨ ï Grab, ʢʦʠʪʦ 

ʜʠʚʝʨʩʠʬʠʮʠʨʘʪ ʫʩʣʫʛʠʪʝ ʩʠ ʟʘ ʢʫʨʠʝʨʩʢʠ ʜʦʩʪʘʚʢʠ ʠ ʧʨʝʚʦʟ ʩ ʪʘʢʠʚʘ ʟʘ ʮʠʬʨʦʚʠ ʨʘʟʧʣʘʱʘʥʠʷ. 

ʈʘʟʣʠʯʝʥ ʝ ʧʦʜʭʦʜʲʪ ʥʘ ʠʥʜʠʡʩʢʘʪʘ Paytm, ʩʪʘʨʪʠʨʘʣʘ ʢʘʪʦ ʬʠʥʪʝʭ ʢʦʤʧʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʚ 

 
1 ɺʞ. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʃʘʟʘʨʠʜʠʩ ʥʘ Mobile World Congress (10:33) 

:<https://www.mobileworldlive.com/videos/mobile-world-congress-2010-keynotes-mike-lazaridis-president-co-ceo-

rim/> (Accessed: 2 Sep. 2024). 
2 ɺ ʙʠʟʥʝʩ ʧʝʨʩʧʝʢʪʠʚʘ ʩ ʪʝʨʤʠʥʘ Ăʚʝʨʪʠʢʘʣñ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʧʨʦʜʫʢʪʠ ʠ/ʠʣʠ 

ʫʩʣʫʛʠ, ʢʦʠʪʦ ʙʠʚʘʪ ʦʬʝʨʠʨʘʥʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʘʟʘʨʠ ʠ/ʠʣʠ ʢʲʤ ʢʦʥʢʨʝʪʥʦ ʪʘʨʛʝʪʠʨʘʥʠ ʛʨʫʧʠ ʧʦʪʨʝʙʠʪʝʣʠ. 
3 ɿʘ ʧʦ-ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʦʪʜʝʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʚ WeChat, ʚʞ. 

<https://morethandigital.info/en/wechat-explained-understanding-the-chinese-super-app/> (Accessed: 2 Sep. 2024). 

https://www.mobileworldlive.com/videos/mobile-world-congress-2010-keynotes-mike-lazaridis-president-co-ceo-rim/
https://www.mobileworldlive.com/videos/mobile-world-congress-2010-keynotes-mike-lazaridis-president-co-ceo-rim/
https://morethandigital.info/en/wechat-explained-understanding-the-chinese-super-app/
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ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʘʨʠʯʥʠ ʪʨʘʥʩʬʝʨʠ, ʚʧʦʩʣʝʜʩʪʚʠʝ ʜʦʙʘʚʠʣʘ ʧʣʘʪʬʦʨʤʠ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʙʠʣʝʪʠ ʠ 

ʦʥʣʘʡʥ ʠʛʨʠ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘʙʠʨʘʪ ʧʦʧʫʣʷʨʥʦʩʪ ʠ ʚ ʉɸʑ, ʥʘ ʝʚʨʦʧʝʡʩʢʠʷ 

ʢʦʥʪʠʥʝʥʪ, ʚ ɸʚʩʪʨʘʣʠʷ, ʚ ʩʪʨʘʥʠ ʦʪ ɸʬʨʠʢʘ ʠ ʃʘʪʠʥʩʢʘ ɸʤʝʨʠʢʘ. ɿʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʢʦʤʧʘʥʠʠ ʢʘʪʦ 

Uber ʢʦʤʙʠʥʠʨʘʪ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʩʣʫʛʠʪʝ ʟʘ ʩʧʦʜʝʣʝʥʦ ʧʲʪʫʚʘʥʝ ʩ ʜʦʩʪʘʚʢʘ ʥʘ ʭʨʘʥʘ (ʩ 

ʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ Uber Eats). ɼʦʙʘʚʝʥʠ ʩʘ ʠ ʧʨʠʣʦʞʝʥʠʷ Uber Money ʠ Uber Wallet, 

ʢʦʠʪʦ ʩʘ ʠʥʪʝʛʨʠʨʘʥʠ ʩ Apple Pay ʠ Google Pay. ʆʪ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʢʦʥʩʪʘʪʠʨʘʪ ʢʘʢ ʚ 

ʢʨʘʪʢʠ ʩʨʦʢʦʚʝ (Constine, 2019) ʝ ʧʦʩʪʠʛʥʘʪʦ ʫʜʚʦʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ Ⱬ 

ʥʘ ʤʝʩʝʮ (Monthly Active Users ï MAU).1 ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʪʘʨʛʝʪʠʨʘ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʣʦʷʣʥʦʩʪʪʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʫʜʲʣʞʘʚʘʱʦ ʧʝʨʠʦʜʘ, ʚ ʢʦʡʪʦ ʪʝ ʧʦʣʟʚʘʪ ʫʩʣʫʛʠʪʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ (ʦʧʨʝʜʝʣʷʱ ʪ.ʥʘʨ. 

lifetime value), ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʩʪʘʚʣʷʚʘʱʦ ʦʩʥʦʚʝʥ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʠʦʨʠʪʝʪ ʩʲʦʙʨʘʟʥʦ ʙʠʟʥʝʩ 

ʤʦʜʝʣʘ ʥʘ Uber. 

ʉʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʨʪʠʨʘʪ ʠ ʢʦʤʧʘʥʠʠ ʙʘʟʠʨʘʥʠ ʚ ɽʚʨʦʧʘ. ʊʘʢʲʚ ʝ ʧʨʠʤʝʨʲʪ ʥʘ ʰʚʝʜʩʢʘʪʘ Klarna, 

ʢʦʷʪʦ ʢʦʤʙʠʥʠʨʘ ʫʩʣʫʛʠ ʧʦ ʦʥʣʘʡʥ ʧʦʢʫʧʢʠ ʥʘ ʢʨʝʜʠʪ (Buy Now, Pay Later ï BNPL) ʦʪ ʪʨʝʪʠ ʩʪʨʘʥʠ,2 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʣʘʱʘʥʠʷʪʘ ʢʲʤ ʜʦʩʪʘʚʯʠʮʠʪʝ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʩʢʦʚʝ ʥʘ ʦʥʣʘʡʥ ʤʘʛʘʟʠʥʠ, ʬʠʟʠʯʝʩʢʠ 

ʜʦʩʪʘʚʢʠ ʠ ʚʨʲʱʘʥʝ ʥʘ ʩʪʦʢʠ (Nunez, 2021). ʆʧʝʨʠʨʘʱʘʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʦ ʚ ʩʪʨʘʥʠ ʦʪ ʀʟʪʦʯʥʘ 

ɽʚʨʦʧʘ ʠ ʙʘʟʠʨʘʥʘ ʚ ʃʠʪʚʘ Paysera, ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʚ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʧʣʘʪʝʞʥʠ ʫʩʣʫʛʠ, 

ʠʥʪʝʛʨʠʨʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʙʠʣʝʪʠ ʟʘ ʩʲʙʠʪʠʷ, ʟʘ ʢʨʝʜʠʪʠʨʘʥʝ, ʟʘ ʠʥʚʝʩʪʠʨʘʥʝ ʚ ʟʣʘʪʦ ʠ ʚ 

ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ, ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʠʟʧʨʘʱʘʥʝ ʥʘ ʧʨʘʪʢʠ ʠ ʜʨ.3 

ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠ ʉɸʑ ʤʦʞʝ ʜʘ ʝ 

ʦʙʝʢʪ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ ʨʝʛʫʣʘʪʦʨʥʦ ʝʩʪʝʩʪʚʦ. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ ʚ ʯʘʩʪʥʦʩʪ ʜʦ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʜʦ ʘʥʪʠʪʨʲʩʪʦʚʠ ʨʘʟʧʦʨʝʜʙʠ. ʇʦʩʣʝʜʥʦʪʦ ʩʝ ʦʪʥʘʩʷ ʜʦ 

ʧʨʦʮʝʩʘ ʥʘ ʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʜʝʣʢʠ ʧʦ ʩʣʠʚʘʥʠʷ ʠ ʧʨʠʜʦʙʠʚʘʥʠʷ ʤʝʞʜʫ ʢʦʤʧʘʥʠʠ, ʦʧʝʨʠʨʘʱʠ ʨʘʟʣʠʯʥʠ 

ʧʣʘʪʬʦʨʤʠ, ʚ ʧʨʦʮʝʩʘ ʠʤ ʥʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʝʜʥʦ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ. ʂʦʨʧʦʨʘʪʠʚʥʠʪʝ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʦʙʘʯʝ ʩʘ ʫʜʦʙʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ, ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ ʠʟʛʨʘʜʝʥʠʪʝ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʥʘ ʟʘʧʘʜʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʜʘ ʩʠ ʩʣʫʞʘʪ ʩ ʦʪʜʝʣʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʇʦʪʨʝʙʠʪʝʣʩʢʠʪʝ 

ʥʘʛʣʘʩʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʘ ʬʘʢʪʦʨ. ʇʨʠʤʝʨ ʟʘ ʪʦʚʘ ʝ ʨʝʟʝʨʚʠʨʘʥʦʩʪʪʘ ʥʘ ʟʘʧʘʜʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣ ʦʪʥʦʩʥʦ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʝʤʝʝʥ, ʟʜʨʘʚʝʥ ʩʪʘʪʫʩ, ʣʠʯʥʠ ʬʠʥʘʥʩʠ ʠ 

ʜʨʫʛʘ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʝʨʩʦʥʘʣʥʦ ʝʩʪʝʩʪʚʦ, ʢʦʝʪʦ, ʦʙʨʘʪʥʦ, ʢʘʪʦ ʮʷʣʦ ʥʝ ʩʲʩʪʘʚʣʷʚʘ 

ʧʨʝʯʢʘ ʟʘ ʤʥʦʛʦ ʦʪ ʘʟʠʘʪʩʢʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ (Deloitte, 2022). ʅʝ ʝ ʙʝʟ ʟʥʘʯʝʥʠʝ ʠ ʪʦʚʘ, ʯʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ɽʚʨʦʧʘ, ʉɸʑ ʠ ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʠʷ ʠ ʜʨʫʛʠ ʩʪʨʘʥʠ, ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʩʘ ʨʝʣʝʚʘʥʪʥʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʨʝʰʝʥʠʝ, ʧʦ-ʩʢʦʨʦ ʟʘ ʛʦʣʝʤʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ, ʜʦʢʦʣʢʦʪʦ ʚ ʤʥʦʛʦ ʢʣʶʯʦʚʠ 

ʚʝʨʪʠʢʘʣʠ (ʚ ʪ.ʯ. P2P ʧʘʨʠʯʥʠ ʧʨʝʚʦʜʠ, ʧʣʘʪʬʦʨʤʠ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʙʠʣʝʪʠ, ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ʠ ʜʨ.) 

ʚʝʯʝ ʦʧʝʨʠʨʘʪ ʥʘʣʦʞʠʣʠ ʩʝ ʥʘ ʧʘʟʘʨʘ ʢʦʤʧʘʥʠʠ. ʆʩʚʝʥ ʥʘʣʠʯʠʝ ʥʘ ʩʲʦʪʚʝʪʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʩʫʨʩʠ, 

ʛʦʣʝʤʠʪʝ ʢʦʤʧʘʥʠʠ ʨʘʟʧʦʣʘʛʘʪ ʠ ʩ ʧʦ-ʛʦʣʝʤʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʧʨʠʜʦʙʠʚʘʥʠʷ, ʢʘʢʪʦ ʠ 

 
1 ɺ ʮʠʪʠʨʘʥʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʛʣʘʚʥʘʪʘ ʠʟʧʲʣʥʠʪʝʣʥʘ ʜʠʨʝʢʪʦʨʢʘ ʥʘ Uber ʠʟʧʦʣʟʚʘ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘ MAU ʪʝʨʤʠʥ ï 

MAPC (Monthly Active Platform Consumers). Eʬʝʢʪʲʪ ʥʘ ʫʜʚʦʷʚʘʥʝ ʝ ʧʦʩʪʠʛʥʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 5 ʛʦʜʠʥʠ (Uber 

Eats ʩʪʘʨʪʠʨʘ ʢʘʪʦ ʫʩʣʫʛʘ ʚ ʂʘʣʠʬʦʨʥʠʷ ʧʨʝʟ 2014 ʛ., ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʝ ʣʘʥʩʠʨʘʥʦ 

ʢʘʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʊʦʨʦʥʪʦ, ʃʦʥʜʦʥ, ʇʘʨʠʞ ʠ ʜʨʫʛʠ ʛʨʘʜʦʚʝ). ɿʘ ʪʦʚʘ ʩʧʦʩʦʙʩʪʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ Uber Eats 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʨʠʣʦʞʝʥʠʝ. 
2 ʊʦʚʘ ʚʢʣʶʯʚʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʨʘʟʧʣʘʱʘʥʝ ʢʘʪʦ Google Pay ʠ Apple Pay, BNPL ʫʩʣʫʛʠʪʝ ʥʘ PayPal, ʢʘʢʪʦ ʠ ʜʨʫʛʠ 

BNPL ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ Affirm, Afterpay, Sezzle (ʦʧʝʨʠʨʘʱʠ ʚ ʉɸʑ, ʂʘʥʘʜʘ, ʆʙʝʜʠʥʝʥʦʪʦ ʢʨʘʣʩʪʚʦ, ʚ 

ɸʚʩʪʨʘʣʠʷ ʠ ʅʦʚʘ ɿʝʣʘʥʜʠʷ). 
3 ʇʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ Paysera: <https://www.paysera.bg/v2/bg-BG/blog/kakvo-e-super-

prilojenie> (Accessed: 30 Aug. 2024). 

https://www.paysera.bg/v2/bg-BG/blog/kakvo-e-super-prilojenie
https://www.paysera.bg/v2/bg-BG/blog/kakvo-e-super-prilojenie
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ʩ ʧʦ-ʛʦʣʷʤʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʙʘʟʘ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʤʫʣʪʠʧʣʠʮʠʨʘʥʝ ʥʘ ʝʬʝʢʪʠ ʦʪ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʥʘ ʝʜʥʦ ʤʷʩʪʦ. 

ʂʣʶʯʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ 

ʉʧʦʨʝʜ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʚʦʜʝʱʠ ʢʦʥʩʫʣʪʘʥʪʩʢʠ ʢʦʤʧʘʥʠʠ (Deloitte, 2022) ʠ ʪʘʢʠʚʘ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 

ʚ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʦʥʣʘʡʥ ʧʨʠʣʦʞʝʥʠʷ (Semenov & Snesar, 2023)1 ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʥʷʢʦʣʢʦ ʦʙʱʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Ý ʇʦʧʫʣʷʨʥʘ ʫʩʣʫʛʘ ʚ ʩʲʨʮʝʚʠʥʘʪʘ ʥʘ ʙʠʟʥʝʩ ʤʦʜʝʣʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʩʦʙʩʪʚʝʥʠʢ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ï ʦʩʠʛʫʨʷʚʘʱʦ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʙʲʨʟʦ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘʪʘ ʙʘʟʘ. 

Ý ʂʦʤʙʠʥʠʨʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʫʩʣʫʛʠ, ʜʦʩʪʲʧʥʠ ʥʘ ʝʜʥʦ ʤʷʩʪʦ ï ʚʘʞʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʫʩʪʦʡʯʠʚʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʠʭʦʜʠ ʚ ʩʣʫʯʘʷ ʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʫʩʣʫʛʠ, ʧʨʝʜʧʦʣʘʛʘʱʠ ʝʞʝʜʥʝʚʥʠ 

ʠʥʪʝʨʘʢʮʠʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʟʘ ʫʜʦʙʩʪʚʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʫʜʘʯʥʦ ʪʝʭʥʠʯʝʩʢʦ ʨʝʰʝʥʠʝ ʝ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧ ʜʦ ʫʩʣʫʛʠ ʯʨʝʟ ʤʠʥʠ ʧʨʠʣʦʞʝʥʠʷ (mini apps) ï ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ 

ʦʣʝʢʦʪʝʥʠ ʧʨʦʛʨʘʤʠ, ʢʦʠʪʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʥʩʪʘʣʠʨʘʥʠ, ʘ ʩʘ 

ʥʘʣʠʯʥʠ ʩʣʝʜ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

Ý ɽʜʠʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʦʬʠʣ (Single ID) ʟʘ ʜʦʩʪʲʧ ʜʦ ʝʢʦʩʠʩʪʝʤʘʪʘ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ ï 

ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʪʨʝʙʠʪʝʣʷʪ ʧʨʝʚʢʣʶʯʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘ ʥʘʥʦʚʦ ʚ ʦʪʜʝʣʥʠ ʧʣʘʪʬʦʨʤʠ. 

Ý ʅʘʣʠʯʠʝ ʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʦʥʣʘʡʥ ʨʘʟʧʣʘʱʘʥʠʷ. 

ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʪʦʯʥʠʮʠʪʝ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʠʭʦʜʠ, ʢʦʤʧʘʥʠʠʪʝ ʩʦʙʩʪʚʝʥʠʮʠ ʥʘ ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷ ʩʲʙʠʨʘʪ ʪʘʢʩʠ (ʧʨʠ ʨʘʟʧʣʘʱʘʥʠʷ), ʢʦʤʠʩʠʦʥʠ (ʧʦ ʧʨʘʚʠʣʦ ʦʪ ʧʨʦʜʘʚʘʯʘ ï ʧʨʠ ʧʨʦʜʘʞʙʘ 

ʥʘ ʩʪʦʢʠ, ʭʦʪʝʣʩʢʠ ʨʝʟʝʨʚʘʮʠʠ, ʧʨʦʜʘʞʙʘ ʥʘ ʙʠʣʝʪʠ ʠ ʜʨ.), ʤʦʛʘʪ ʜʘ ʥʘʯʠʩʣʷʚʘʪ ʘʙʦʥʘʤʝʥʪʥʠ ʪʘʢʩʠ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʘʢʪʦ ʠ ʪʠʧʠʯʥʦ ʜʘ ʩʠ ʦʩʠʛʫʨʷʚʘʪ ʨʝʢʣʘʤʥʠ ʧʨʠʭʦʜʠ ʦʪ ʪʨʝʪʠ ʩʪʨʘʥʠ. 

ʇʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʠʥʝʨʛʠʠ ʦʪ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ 

ɻʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʩʠʥʝʨʛʠʠ ʝ ʢʣʶʯʦʚ ʜʦʚʦʜ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʢʘʢʚʘʪʦ ʠ ʜʘ ʝ ʩʪʨʘʪʝʛʠʯʝʩʢʘ 

ʠʥʚʝʩʪʠʮʠʷ, ʚ ʪ.ʯ. ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʥʦʚ ʚʘʞʝʥ ʧʨʦʝʢʪ ʦʪ ʢʦʤʧʘʥʠʠʪʝ. ʊʦʚʘ ʚ ʩʣʫʯʘʷ ʩʝ ʦʪʥʘʩʷ ʠ ʜʦ 

ʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʪʦʚʘ ʜʘʣʠ ʪʝ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʩʦʙʩʪʚʝʥʘʪʘ ʢʦʤʧʘʥʠʷ ʠ/ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʘ ʛʨʫʧʘ (ʩʲʩʪʘʚʣʷʚʘʱʦ ʦʨʛʘʥʠʯʝʥ ʨʘʩʪʝʞ), ʠʣʠ ʩʘ ʩʣʝʜʩʪʚʠʝ 

ʦʪ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʜʦʙʠʚʘʥʠʷ ʥʘ ʪʝʭʥʠʪʝ ʧʨʠʪʝʞʘʪʝʣʠ ï 

ʩʲʦʪʚʝʪʥʠ ʪʲʨʛʦʚʩʢʠ ʜʨʫʞʝʩʪʚʘ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʣʦʛʠʯʥʦ ʦʮʝʥʢʘʪʘ ʥʘ ʧʨʦʠʟʪʠʯʘʱʠʪʝ ʩʠʥʝʨʛʠʠ 

ʧʨʝʜʧʦʣʘʛʘ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʣʝʚʘʥʪʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʢʣʶʯʦʚʠ ʬʠʥʘʥʩʦʚʠ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʲʱʥʦʩʪ ʥʘ ʝʬʝʢʪʠʪʝ ʥʘ ʩʠʥʝʨʛʠʷ 

ɺ ʩʲʱʥʦʩʪʪʘ ʩʠ ʚ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʥʦ ʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʘʪʘ ʧʨʘʢʪʠʢʘ, ʩʠʥʝʨʛʠʷʪʘ ʦʙʠʯʘʡʥʦ 

ʩʝ ʩʚʲʨʟʚʘ ʩ ʜʦʙʘʚʝʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʛʝʥʝʨʠʨʘʥʘ ʧʨʠ ʩʣʠʚʘʥʠʷ ʠ ʧʨʠʜʦʙʠʚʘʥʠʷ (mergers & acquisitions ï 

M&A). ʉ ʜʨʫʛʠ ʜʫʤʠ, ʩʠʥʝʨʛʠʷʪʘ ʚ ʩʣʫʯʘʷ ʩʲʩʪʘʚʣʷʚʘ ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʪʘ, ʧʦʣʫʯʝʥʦ ʧʨʠ 

ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʬʠʨʤʝʥʠ ʩʫʙʝʢʪʘ ʚ ʝʜʠʥ, ʥʘʜʚʠʰʘʚʘʱʦ ʩʫʤʘʨʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ 

ʙʠ ʩʝ ʧʦʫʯʠʣʘ ʦʪ ʩʙʦʨʘ ʠʤ ʧʦʦʪʜʝʣʥʦ. ʊʦʚʘ ʝ ʠ ʩʚʦʝʦʙʨʘʟʥʘʪʘ Ăʯʫʜʦʪʚʦʨʥʘ ʩʲʩʪʘʚʢʘñ, ʢʦʷʪʦ ʝ 

ʧʨʠʯʠʥʘʪʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʜʘ ʟʘʧʣʘʱʘʪ ʩʲʱʝʩʪʚʝʥʠ ʧʨʝʤʠʠ ʧʨʠ ʧʨʠʜʦʙʠʚʘʥʠʷ ʥʘ ʢʦʤʧʘʥʠʠ 

(Damodaran, 2005). ʈʝʘʣʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʝʬʝʢʪ ʥʘ ʩʠʥʝʨʛʠʷ ʝ ʬʫʥʢʮʠʷ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʘ ʠʥʪʝʛʨʘʮʠʷ ʩʧʨʷʤʦ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʪʨʘʥʩʘʢʮʠʠʪʝ ʧʦ M&A, ʦʪʯʠʪʘʡʢʠ ʦʮʝʥʢʘʪʘ ʥʘ 

ʢʦʤʧʘʥʠʠʪʝ ï ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʠʩʢʦʥʪʠʨʘʥʠ ʧʘʨʠʯʥʠ ʧʦʪʦʮʠ (ʦʪʨʘʟʷʚʘʱʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʧʝʯʘʣʙʘ, 

 
1 ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʢʦʤʧʘʥʠʷʪʘ Hey Innovations ʙʘʟʠʨʘʥʘ ʚ ʉʝʡʥʪ ʇʠʪʲʨʩʙʲʨʛ, ʌʣʦʨʠʜʘ. 
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ʥʘʯʠʩʣʝʥʠʪʝ ʘʤʦʨʪʠʟʘʮʠʠ, ʢʘʧʠʪʘʣʦʚʠ ʨʘʟʭʦʜʠ, ʧʨʦʤʝʥʠ ʚ ʦʙʦʨʦʪʥʠʷ ʢʘʧʠʪʘʣ, ʮʝʥʘʪʘ ʥʘ 

ʬʠʥʘʥʩʠʨʘʥʝ) ʠ ʩ ʦʛʣʝʜ ʧʨʦʛʥʦʟʠʪʝ ʦʪʥʦʩʥʦ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʠʤ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʪʝʞ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʠʥʝʨʛʠʠʪʝ ʧʨʠ M&A ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ ʜʚʘ ʘʩʧʝʢʪʘ ï ʦʧʝʨʘʪʠʚʥʠ ʠ ʬʠʥʘʥʩʦʚʠ. 

ʆʧʝʨʘʪʠʚʥʠʪʝ ʩʘ ʦʪʥʦʩʠʤʠ ʢʲʤ ʦʧʝʨʘʪʠʚʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʠ ʥʘʡ-ʦʙʱʦ ʦʪʨʘʟʷʚʘʪ ʧʦ-

ʛʦʣʝʤʠʷ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʩʪʝʞ (ʨʝʩʧʝʢʪʠʚʥʦ ʠʟʨʘʟʷʚʘʱ ʩʝ ʚ ʧʦ-ʚʠʩʦʢ ʨʲʩʪ ʥʘ ʧʨʠʭʦʜʠʪʝ ʦʪ ʧʨʦʜʘʞʙʠ) 

ʠ ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʥʘ ʨʘʟʭʦʜʠ (ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʠʢʦʥʦʤʠʠ ʦʪ ʤʘʱʘʙʘ, ʩʲʢʨʘʱʘʚʘʥʝ ʥʘ ʜʫʙʣʠʨʘʱʠ ʩʝ 

ʟʚʝʥʘ, ʪʨʘʥʩʬʝʨ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʫ-ʭʘʫ ï ʧʦʟʚʦʣʷʚʘʱʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʥʘ ʨʘʙʦʪʘ ʠ 

ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ). ʌʠʥʘʥʩʦʚʠʪʝ ʩʠʥʝʨʛʠʠ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʧʦʜʦʙʨʝʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʦ ʜʲʣʛʦʚʦ ʬʠʥʘʥʩʠʨʘʥʝ, ʧʦ-ʥʠʩʢʘ ʮʝʥʘ ʥʘ ʧʨʠʚʣʝʯʝʥʠʷ 

ʢʘʧʠʪʘʣ, ʧʦʪʝʥʮʠʘʣʥʦ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʜʘʥʲʯʥʠ ʟʘʜʲʣʞʝʥʠʷ.1 

ɺ ʨʝʜʠʮʘ ʧʫʙʣʠʢʘʮʠʠ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʝ ʠʟʪʲʢʚʘʪ ʠ ʜʨʫʛʠ ʘʩʧʝʢʪʠ ʥʘ ʩʠʥʝʨʛʠʷ. ʊʘʢʘʚʘ 

ʥʘʧʨʠʤʝʨ ʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʥʝʨʛʠʷ, ʧʨʦʠʟʪʠʯʘʱʘ ʦʪ ʘʢʫʤʫʣʠʨʘʥʝʪʦ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʤʘʩʠʚʠ ʦʪ 

ʮʠʬʨʦʚʠ ʜʘʥʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʜʝʣʢʠ ʧʦ M&A (Dubus & Legros, 2022). ʊʦʚʘ ʚ ʯʘʩʪʥʦʩʪ ʤʦʞʝ ʜʘ ʝ 

ʠʟʪʦʯʥʠʢ ʥʘ ʢʦʥʢʫʨʝʥʪʥʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʠ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʢʦʤʧʘʥʠʠ. ɼʨʫʛʠ ʘʚʪʦʨʠ (Feldman & Hernandez, 2022) ʧʨʝʜʣʘʛʘʪ ʥʦʚʘ ʪʠʧʦʣʦʛʠʟʘʮʠʷ ʥʘ ʚʲʟʤʦʞʥʠʪʝ 

ʩʠʥʝʨʛʠʠ, ʚ ʪ.ʯ. ʨʝʣʘʮʠʦʥʥʘ, ʤʨʝʞʦʚʘ ʠ ʥʝʧʘʟʘʨʥʘ. ʀ ʪʨʠʪʝ ʚʠʜʘ ʩʠʥʝʨʛʠʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʧʨʦʠʟʪʠʯʘʪ 

ʦʪ ʥʝʦʙʚʲʨʟʘʥʦ ʩ ʜʦʛʦʚʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ, ʢʦʝʪʦ ʚʲʧʨʝʢʠ ʪʦʚʘ ʜʘ 

ʩʲʟʜʘʚʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʩʪʦʡʥʦʩʪ (ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʦʙʤʝʥ ʥʘ ʟʥʘʥʠʷ, ʫʩʪʘʥʦʚʝʥʠ ʙʠʟʥʝʩ 

ʧʨʘʢʪʠʢʠ, ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʚʟʘʠʤʥʦ ʜʦʚʝʨʠʝ, ʢʦʠʪʦ ʩʝ ʨʘʟʧʨʦʩʪʠʨʘʪ ʚ ʤʨʝʞʠʪʝ ʦʪ ʧʘʨʪʥʴʦʨʩʪʚʘ ʥʘ 

ʩʣʠʚʘʱʠʪʝ ʩʝ ʬʠʨʤʠ).2 ʊʘʢʘ ʠʟʪʦʯʥʠʮʠ ʥʘ ʩʠʥʝʨʛʠʷ ʤʦʛʘʪ ʜʘ ʩʘ ʜʠʨʝʢʪʥʠ ʠʣʠ ʠʥʜʠʨʝʢʪʥʠ ʠʥʪʝʨʘʢʮʠʠ 

ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ ʠʟʚʲʥ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʢʨʲʛ ʦʪ ʢʦʥʪʘʢʪʠ ʥʘ ʬʠʨʤʠʪʝ (ʢʘʢʚʠʪʦ 

ʥʘʧʨʠʤʝʨ ʧʨʦʪʠʯʘʪ ʚ ʨʘʟʣʠʯʥʠ ʜʠʛʠʪʘʣʥʠ ʧʣʘʪʬʦʨʤʠ). ʊʦʚʘ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʥʘ 

ʚʲʪʨʝʰʥʠʪʝ ʩʠʥʝʨʛʠʠ (ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʚʲʪʨʝʰʥʠ ʨʝʩʫʨʩʠ ʥʘ ʬʠʨʤʠʪʝ) ʠʣʠ ʥʘ ʧʘʟʘʨʥʠ 

ʪʘʢʠʚʘ (ʥʘʡ-ʦʙʱʦ ʧʦʜʦʙʨʷʚʘʱʠ ʢʦʥʢʫʨʝʥʪʥʠʪʝ ʧʦʟʠʮʠʠ ʥʘ ʬʠʨʤʠʪʝ ʥʘ ʧʘʟʘʨʘ). ɺ ʦʙʦʙʱʝʥʠʝ, ʧʦ 

ʩʤʠʩʲʣʘ ʥʘ ʠʟʣʦʞʝʥʦʪʦ, ʦʧʠʩʘʥʠʪʝ ʥʦʚʠ ʘʩʧʝʢʪʠ ʥʘ ʩʠʥʝʨʛʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʲʩ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʠʟʤʝʨʝʥʠʷ.3 ʊʝ ʩʘ ʪʘʢʠʚʘ ʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʢʦʨʝʥʥʘ ʧʨʦʤʷʥʘ ʥʘ ʙʠʟʥʝʩ ʤʦʜʝʣʠ ʚ ʫʩʣʦʚʠʷ ʥʘ 

ʚʩʝʦʙʭʚʘʪʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʠʢʦʥʦʤʠʢʘʪʘ, ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʟʘ ʢʦʝʪʦ ʜʦʧʨʠʥʘʩʷ 

ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʨʝʜʠʮʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ. 

ʇʘʨʘʤʝʪʨʠ ʠ ʠʟʪʦʯʥʠʮʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʠʥʝʨʛʠʠ ʦʪ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʩʠʥʝʨʛʠʠ ʦʪ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʢʨʦʝʥʠ ʨʘʟʣʠʯʥʠ 

ʠʟʪʦʯʥʠʮʠ, ʩʲʦʪʚʝʪʥʦ ʠʟʨʘʟʷʚʘʥʦ ʚ ʥʘʙʦʨ ʦʪ ʧʘʨʘʤʝʪʨʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʩʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʧʨʝʜʠ ʚʩʠʯʢʦ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʝ ʪʘʨʛʝʪʠʨʘʪ ʥʘ ʧʨʠʣʦʞʥʦʪʦ ʧʦʣʝ ʥʘ ʬʠʥʘʥʩʦʚʠʷ 

ʤʝʥʠʜʞʤʲʥʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ï ʦʩʠʛʫʨʷʚʘʱʦ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʨʘʟʭʦʜʠʪʝ, ʥʦ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ʦʙʫʩʣʘʚʷʱʦ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ, ʚ ʪ.ʯ. ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʚʠʩʦʢʠʷ ʧʨʠʨʘʩʪ ʚ ʨʝʘʣʠʟʠʨʘʥʠ ʧʨʠʭʦʜʠ ʦʪ 

 
1 ʉʠʥʝʨʛʠʷʪʘ ʧʨʠ M&A ʤʦʞʝ ʜʘ ʠʤʘ ʠ ʜʨʫʛʠ ʠʟʤʝʨʝʥʠʷ, ʥʘʧʨ. ʦʪʨʘʟʷʚʘʱʠ ʝʬʠʢʘʩʥʦʩʪʪʘ ʥʘ ʤʝʥʠʜʞʤʲʥʪʘ ʠ ʜʨ. 

ʊʝʟʠ ʘʩʧʝʢʪʠ ʩʘ ʧʦʟʥʘʪʠ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʪʝʦʨʝʪʠʯʥʘ ʦʙʦʩʥʦʚʢʘ ʥʘ ʝʬʝʢʪʘ ʥʘ ʩʠʥʝʨʛʠʷ (Bradley, Desai, 

Kim, 1983), ʢʦʠʪʦ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʘʢʘʜʝʤʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʚ ɹʲʣʛʘʨʠʷ (ʚʞ. ʎʘʥʦʚ, 2006, 

ʩ. 247). 
2 ɿʘ ʠʣʶʩʪʨʠʨʘʥʝ ʥʘ ʨʝʣʘʮʠʦʥʥʠ ʩʠʥʝʨʛʠʠ ʌʝʣʜʤʘʥ ʠ ʍʝʨʥʘʥʜʝʟ ʧʦʩʦʯʚʘʪ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ Gillette ʦʪ Procter 

& Gamble (P&G), ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʢʦʝʪʦ P&G ʚʲʟʧʨʠʝʤʘʪ ʩʠʩʪʝʤʘʪʘ ʦʪ ʪʲʨʛʦʚʩʢʠ ʩʪʠʤʫʣʠ ʢʲʤ ʜʠʩʪʨʠʙʫʪʦʨʠ ʠ 

ʪʲʨʛʦʚʮʠ ʥʘ ʜʨʝʙʥʦ, ʢʦʠʪʦ ʧʨʠʜʦʙʠʪʘʪʘ ʢʦʤʧʘʥʠʷ ʝ ʠʟʛʨʘʜʠʣʘ ʚ ʛʦʜʠʥʠʪʝ ʢʘʪʦ ʩʚʦʷ ʦʩʥʦʚʥʘ ʙʠʟʥʝʩ ʧʨʘʢʪʠʢʘ. 
3 ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʪʝ ʩʘ ʪʘʢʠʚʘ ʠ ʧʦ ʩʤʠʩʲʣʘ ʥʘ ʥʘʫʯʥʘʪʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ ʮʠʪʠʨʘʥʠ ʘʚʪʦʨʠ ʚ ʪʝʢʩʪʘ. 

ʌʝʣʜʤʘʥ ʠ ʍʝʨʥʘʥʜʝʟ ʥʘʧʨʠʤʝʨ, ʩʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʷ ʤʝʥʠʜʞʤʲʥʪ ʠ ʛʣʦʙʘʣʥʠʪʝ 

ʢʦʨʧʦʨʘʪʠʚʥʠ ʩʪʨʘʪʝʛʠʠ ʚ Wharton School (University of Pennsylvania) ʠ ʧʫʙʣʠʢʫʚʘʪ ʚ Academy of Management 

Review. 
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ʧʨʦʜʘʞʙʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʦʩʣʝʜʥʦʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʠ ʩʲʩ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʩʠ ʠʟʤʝʨʝʥʠʷ, 

ʜʦʢʦʣʢʦʪʦ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʩʠʥʝʨʛʠʠ ʥʘʩʪʲʧʚʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʰʠʨʝʥʦʪʦ ʧʘʟʘʨʥʦ ʧʨʠʩʲʩʪʚʠʝ 

ʥʘ ʢʦʤʧʘʥʠʠʪʝ. 

ʂʘʢʪʦ ʚʝʯʝ ʙʝʰʝ ʧʦʩʦʯʝʥʦ, ʟʘ ʢʦʤʧʘʥʠʠ ʣʘʥʩʠʨʘʱʠ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ, ʢʣʶʯʦʚ ʧʘʨʘʤʝʪʲʨ, ʢʦʡʪʦ 

ʦʧʨʝʜʝʣʷ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʧʨʠʭʦʜʠ ʦʪ ʧʨʦʜʘʞʙʠ ʝ ʙʨʦʷʪ ʥʘ ʘʢʪʠʚʥʠʪʝ ʤʝʩʝʯʥʦ ʧʦʪʨʝʙʠʪʝʣʠ (Monthly 

Active Users ï MAU). ʊʦʚʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʤʝʩʝʯʥʠ ʧʨʠʭʦʜʠ 

(Monthly Recurring Revenue ï MRR), ʢʦʠʪʦ, ʩʲʦʪʚʝʪʥʦ ʤʫʣʪʠʧʣʠʮʠʨʘʥʠ ʥʘ ʛʦʜʠʰʥʘ ʙʘʟʘ, ʩʲʩʪʘʚʣʷʚʘʪ 

ʤʦʥʝʪʘʨʥʦ ʠʟʨʘʞʝʥʠʝ ʥʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝʪʦ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʨʘʩʪʝʞ, ʚʩʣʝʜʩʪʚʠʝ ʦʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ 

ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ. ʊʦʚʘ ʣʦʛʠʯʥʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʠʟʥʝʩ ʤʦʜʝʣʘ ʠ ʚ ʧʦ-ʜʲʣʛʦʩʨʦʯʝʥ 

ʚʨʝʤʝʚʠ ʭʦʨʠʟʦʥʪ. 

ɿʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʢʦʤʧʘʥʠʠ ʢʘʪʦ Uber ʠʟʚʝʞʜʘʪ ʢʘʪʦ ʦʩʥʦʚʝʥ ʘʢʮʝʥʪ ʚ ʧʝʨʠʦʜʠʯʥʠʪʝ ʩʠ ʦʪʯʝʪʠ 

(ʪʨʠʤʝʩʝʯʥʠ ʠ ʛʦʜʠʰʥʠ) ʠʤʝʥʥʦ ʚʲʟʧʨʠʝʪʠʷʪ ʦʪ ʪʷʭ ʘʥʘʣʦʛ ʥʘ ʧʦʢʘʟʘʪʝʣʷ MAU ï ʚʲʚ ʚʘʨʠʘʥʪ MAPC 

(Monthly Active Platform Consumers). ɸʢʦ ʩʝ ʧʨʦʩʣʝʜʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʦʪ ʢʨʘʷ ʥʘ 2020 ʛ. 

ʥʘʩʘʤ ï ʧʝʨʠʦʜ, ʦʪʨʘʟʷʚʘʱ ʥʘʯʘʣʦʪʦ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʪ ʝʧʠʜʝʤʠʷʪʘ ʦʪ COVID-19, ʥʦ ʠ ʨʝʜʠʮʘ 

ʟʥʘʯʠʤʠ ʧʨʠʜʦʙʠʚʘʥʠʷ ʥʘ Uber, ʩʝ ʟʘʙʝʣʷʟʚʘ ʟʥʘʯʠʤ ʧʨʠʨʘʩʪ. ɿʘ ʦʪʙʝʣʷʟʚʘʥʝ ʝ, ʯʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2020 

ʛ. ʝ ʬʠʥʘʣʠʟʠʨʘʥʘ ʩʜʝʣʢʘʪʘ ʧʦ ʧʨʠʜʦʙʠʚʘʥʝ ʦʪ Uber Technologies ʥʘ ʪʝʭʥʠʷ ʙʣʠʟʢʦʠʟʪʦʯʝʥ ʢʦʥʢʫʨʝʥʪ 

Careem ï ʢʦʡʪʦ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʚʝʯʝ ʨʘʟʚʠʚʘ ʜʠʚʝʨʩʠʬʠʮʠʨʘʥʦ ʧʦʨʪʬʦʣʠʦ ʦʪ ʫʩʣʫʛʠ, ʧʨʝʜʣʘʛʘʥʠ ʯʨʝʟ 

super app.1 

Tʘʙʣʠʮʘ 1: ɸʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʝʩʝʯʥʦ (MAPC) ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ Uber Technologies 

ʊʨʠʤʝʩʝʯʠʝ ï ʜʠʥʘʤʠʢʘ Q4 2020 Q4 2021 Q4 2022 Q4 2023 CAGR (%)  

MAPC, ʚʩʠʯʢʠ ʧʣʘʪʬʦʨʤʠ (ʤʣʥ. ʜʫʰʠ) 93 118 131 150 17,27% 

     ʀʟʪʦʯʥʠʮʠ: ʆʧʦʚʝʩʪʝʥʠ ʦʪʯʝʪʠ ʥʘ Uber Technologies Inc. (2020 ï 2023).2 

ʋʩʪʦʡʯʠʚʠʷʪ ʨʲʩʪ ʥʘ MAPC, ʨʝʛʠʩʪʨʠʨʘʥ ʟʘ ʚʩʷʢʦ ʧʦʩʣʝʜʥʦ ʪʨʠʤʝʩʝʯʠʝ (Q4) ʦʪ ʨʘʟʛʣʝʜʘʥʠʷ 

ʧʝʨʠʦʜ, ʦʩʠʛʫʨʷʚʘ ʤʥʦʛʦ ʚʠʩʦʢ ʦʩʨʝʜʥʝʥ ʪʝʤʧ ʥʘ ʧʨʠʨʘʩʪ (CAGR), ʢʦʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʚ ʘʥʘʣʦʛʠʯʥʘ 

ʜʠʥʘʤʠʢʘ ʠ ʚ ʨʝʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʭʦʜʠ ʦʪ ʧʨʦʜʘʜʝʥʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʥʘʨʘʩʪʚʘʪ ʥʘʜ 3 ʧʲʪʠ, 

ʥʘʜʭʚʲʨʣʷʡʢʠ 37 ʤʣʨʜ. ʱ. ʜʦʣ. ʟʘ ʬʠʥʘʥʩʦʚʘʪʘ 2023 ʛ. (ʚʞ. ʊʘʙʣʠʮʘ 2). 

Tʘʙʣʠʮʘ 2: ɽʣʝʤʝʥʪʠ, ʬʦʨʤʠʨʘʱʠ ʧʨʠʭʦʜʠ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ Uber Technologies Inc. 

ʇʦʢʘʟʘʪʝʣ ʦʪ ʦʪʯʝʪʠʪʝ/  

ʌʠʥʘʥʩʦʚʘ ʛʦʜʠʥʘ ï ʜʠʥʘʤʠʢʘ 

FY 2020 FY 2021 FY 2022 FY 2023 CAGR (%)  

ɹʨʦʡ ʧʲʪʫʚʘʥʠʷ (ʤʣʥ.) 5 025 6 368 7 642 9 448 23,42% 

ɹʨʫʪʥʠ ʨʝʟʝʨʚʘʮʠʠ3 (ʤʣʥ. USD) $57 897 $90 415 $115 395 $137 865 33,54% 

ʇʨʠʭʦʜʠ ʦʪ ʧʨʦʜʘʞʙʠ (ʤʣʥ. USD) $11 139 $17 455 $31 877 $37 281 49,58% 

 
1 Careem ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʦʧʝʨʠʨʘʪ ʚ ɽʛʠʧʝʪ, ʆʙʝʜʠʥʝʥʠʪʝ ʘʨʘʙʩʢʠ ʝʤʠʨʩʪʚʘ, ʁʦʨʜʘʥʠʷ, ʉʘʫʜʠʪʩʢʘ ɸʨʘʙʠʷ, ʥʦ ʠ ʚ 

ʇʘʢʠʩʪʘʥ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʫʩʣʫʛʠ ʚ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ ʩʠ Careem ʜʦʙʘʚʷʪ ʠ ʜʦʩʪʘʚʢʘ ʥʘ 

ʭʨʘʥʘ ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʘʨʠʯʥʠ ʧʨʝʚʦʜʠ (ʚʞ. Evans, 2019). 
2 ɼʦʩʪʲʧʥʠ ʚ ʩʝʢʮʠʷʪʘ ʟʘ ʚʨʲʟʢʠ ʩ ʠʥʚʝʩʪʠʪʦʨʠʪʝ (Uber Investor) ʦʪ ʦʬʠʮʠʘʣʥʠʷ ʩʘʡʪ ʥʘ ʢʦʤʧʘʥʠʷʪʘ: 

<https://investor.uber.com/financials/default.aspx> (Accessed: 22 Sep. 2024).  
3 Uber ʜʝʬʠʥʠʨʘʪ ʙʨʫʪʥʠʪʝ ʨʝʟʝʨʚʘʮʠʠ (gross bookings) ʢʘʪʦ ʩʲʚʢʫʧʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʩʧʦʜʝʣʝʥʠ 

ʧʲʪʫʚʘʥʠʷ, ʥʘ ʧʦʨʲʯʢʠʪʝ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʭʨʘʥʘ ʠ ʜʨʫʛʠ ʧʨʦʜʫʢʪʠ, ʢʘʢʪʦ ʠ ʟʘ ʧʨʝʚʦʟ ʥʘ ʪʦʚʘʨʠ, ʥʘʧʨʘʚʝʥʠ ʧʨʝʟ 

ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ. ʈʝʟʝʨʚʘʮʠʠʪʝ ʩʘ ʠʥʜʠʢʘʪʦʨ ʟʘ ʤʘʱʘʙʘ ʥʘ ʙʠʟʥʝʩʘ, ʛʝʥʝʨʠʨʘʥ ʧʨʝʟ ʧʣʘʪʬʦʨʤʠʪʝ 

ʠ ʚ ʯʘʩʪʥʦʩʪ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʠʭʦʜʠ ʦʪ Uber, ʩʲʩʪʘʚʣʷʚʘʱʠ ʧʨʦʮʝʥʪ ʦʪ gross bookings. 

https://investor.uber.com/financials/default.aspx
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ʆʧʝʨʘʪʠʚʥʠ ʨʘʟʭʦʜʠ1 (ʤʣʥ. USD) $15 427 $20 387 $32 762 $35 348 31,83% 

ʇʝʯʘʣʙʘ (ʟʘʛʫʙʘ) ʦʪ ʦʧʝʨʘʪʠʚʥʘ ʜʝʡʥʦʩʪ 

(ʤʣʥ. USD) 

$(4 863) $(3 834) $(1 832) $1 110 - 

ʀʟʪʦʯʥʠʮʠ: ʆʧʦʚʝʩʪʝʥʠ ʛʦʜʠʰʥʠ ʬʠʥʘʥʩʦʚʠ ʦʪʯʝʪʠ ʥʘ Uber Technologies Inc. (2020 ï 2023). 

ɿʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠʷʪ ʩʨʝʜʥʦʛʦʜʠʰʝʥ ʪʝʤʧ ʥʘ ʧʨʠʨʘʩʪ ʚ ʨʝʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʭʦʜʠ ʦʪ ʧʨʦʜʘʞʙʠ ʥʘ 

Uber ʟʘ ʨʘʟʛʣʝʜʘʥʠʷ ʧʝʨʠʦʜ ʩʧʨʷʤʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ CAGR ʚ ʨʝʛʠʩʪʨʠʨʘʥʠʷ ʙʨʦʡ ʧʲʪʫʚʘʥʠʷ ʠ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʙʨʫʪʥʠʪʝ ʨʝʟʝʨʚʘʮʠʠ ʩʝ ʜʲʣʞʠ ʥʘ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʫʩʣʫʛʠ ʩ ʧʦ-ʚʠʩʦʢʘ ʜʦʙʘʚʝʥʘ 

ʩʪʦʡʥʦʩʪ (ʧʨʝʚʦʟ ʥʘ ʪʦʚʘʨʠ ʩʣʝʜ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʧʨʝʟ 2021 ʛ. ʥʘ ʙʘʟʠʨʘʥʘʪʘ ʚ ʊʝʢʩʘʩ Transplace), 

ʫʚʝʣʠʯʝʥʠʷʪ ʧʨʠʭʦʜ ʦʪ ʩʧʦʜʝʣʝʥʠ ʫʩʣʫʛʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʤʦʜʝʣʘ ʢʲʤ ʦʪʜʝʣʥʠ 

ʧʘʟʘʨʠ (ʢʘʪʦ ʪʦʟʠ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ).2 ɿʘ ʧʦʩʦʯʝʥʘʪʘ ʜʠʥʘʤʠʢʘ ʜʦʧʨʠʥʘʩʷʪ ʠ ʜʨʫʛʠ ʧʨʠʜʦʙʠʚʘʥʠʷ 

ʢʘʪʦ ʪʦʚʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʭʨʘʥʘ ʦʪ ʉʘʥ ʌʨʘʥʮʠʩʢʦ Postmates (ʦʧʝʨʠʨʘʱʘ ʝʜʥʦʠʤʝʥʥʦ 

ʧʨʠʣʦʞʝʥʠʝ), ʥʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ ʟʘ ʜʦʩʪʘʚʢʘ ʥʘ ʘʣʢʦʭʦʣʥʠ ʥʘʧʠʪʢʠ ʚ 

ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ Drizly (ʦʪʥʦʚʦ ʧʨʠʜʦʙʠʚʘʥʝ ʦʪ 2021 ʛ.), ʥʘ ʘʚʩʪʨʘʣʠʡʩʢʘʪʘ ʢʦʤʧʘʥʠʷ ʟʘ ʩʧʦʜʝʣʝʥʦ 

ʧʦʣʟʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠ ʘʚʪʦʤʦʙʠʣʠ Car Next Door (ʧʨʠʜʦʙʠʚʘʥʝ ʦʪ 2022 ʛ.). ʏʘʩʪ ʦʪ ʧʨʠʜʦʙʠʚʘʥʠʷʪʘ 

ʚʦʜʷʪ ʜʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠ ʫʩʣʫʛʠ ʦʥʣʘʡʥ ï ʪʘʢʘ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ Transplace ʩʪʘʚʘʪ ʯʘʩʪ ʦʪ 

Uber Freight ʠʣʠ ʙʠʚʘʪ ʦʧʝʨʠʨʘʥʠ ʩʲʚʤʝʩʪʥʦ (Postmates ʠ Uber Eats), ʢʦʝʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ, ʩʲʯʝʪʘʚʘʱʦ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʜʦʩʪʲʧʥʠ ʥʘ ʝʜʥʦ ʤʷʩʪʦ. ɺ ʩʣʫʯʘʷ ʧʨʘʢʪʠʢʘʪʘ 

ʧʦʢʘʟʚʘ, ʯʝ ʪʦʚʘ ʤʦʞʝ ʜʘ ʝ ʢʦʤʧʣʠʮʠʨʘʥ ʧʨʦʮʝʩ, ʜʦʢʦʣʢʦʪʦ ʩʝ ʦʙʭʚʘʱʘʪ ʥʘʣʠʯʥʠ ʚʝʯʝ ʫʩʣʫʛʠ (ʧʨʝʟ 

ʩʲʦʪʚʝʪʥʦ ʥʘʣʦʞʠʣʠ ʩʝ ʥʘ ʧʘʟʘʨʘ ʧʣʘʪʬʦʨʤʠ), ʢʦʠʪʦ ʩʝ ʧʦʣʟʚʘʪ ʦʪ ʤʠʣʠʦʥʠ ʧʦʪʨʝʙʠʪʝʣʠ.  

ɺʲʧʨʝʢʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʪʨʫʜʥʦʩʪʠ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʣʘʪʬʦʨʤʠ, ʩʝ ʧʦʩʪʠʛʘʪ 

ʟʥʘʯʠʤʠ ʝʬʝʢʪʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʣʘʥ. ʊʦʚʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʥʝʟʘʙʘʚʥʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʥʦʚʠ ʧʘʟʘʨʠ, ʥʦ ʝ ʠ 

ʩʣʝʜʩʪʚʠʝ ʦʪ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦ ʙʲʨʟ ʜʦʩʪʲʧ ʜʦ ʛʦʣʝʤʠ ʛʨʫʧʠ ʦʪ ʣʦʷʣʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ 

ʤʠʥʠʤʘʣʥʘ ʮʝʥʘ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʩʠʥʝʨʛʠʠʪʝ ʦʪ ʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷ ʩʝ ʜʦʧʲʣʚʘʪ ʩ ʪʘʢʠʚʘ ʦʪ ʦʧʝʨʘʪʠʚʥʦ ʝʩʪʝʩʪʚʦ. ʂʣʶʯʦʚ ʠʟʪʦʯʥʠʢ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠʟʛʦʜʘ ʚ 

ʪʘʟʠ ʚʨʲʟʢʘ ʝ ʤʠʥʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʨʘʟʭʦʜʠ ʧʦ ʧʨʠʚʣʠʯʘʥʝʪʦ ʥʘ ʢʣʠʝʥʪʠ (customer acquisition costs ï 

CAC). ʉʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʥʦʚʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘ ʟʥʘʯʠʤʠ ʨʘʟʭʦʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ, ʟʘ ʨʝʢʣʘʤʥʘ 

ʢʘʤʧʘʥʠʷ, ʟʘ ʨʝʤʘʨʢʝʪʠʥʛ ʚ ʦʥʣʘʡʥ ʩʨʝʜʘ ʠ ʜʨ. ɺ ʩʣʫʯʘʷ ʩ ʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ ʝ ʥʘʣʠʮʝ 

ʩʚʦʝʦʙʨʘʟʥʦ ʧʨʝʥʘʩʦʯʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʣʘʪʬʦʨʤʠ ʢʲʤ ʥʦʚʠ ʫʩʣʫʛʠ (ʤʠʥʠ 

ʧʨʠʣʦʞʝʥʠʷ), ʧʨʠ ʢʦʝʪʦ CAC ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʠʤʘʪ ʠ ʥʫʣʝʚʠ ʩʪʦʡʥʦʩʪʠ (ʧʨʠʤʝʨ ʟʘ ʪʦʚʘ ʩʘ Go-Jek).3 

ʊʘʢʘ ʥʘʚʣʠʟʘʥʝʪʦ ʚ ʧʦʨʝʜʝʥ ʥʦʚ ʚʝʨʪʠʢʘʣ ʦʩʠʛʫʨʷʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ CAC ʥʘ ʚʩʝʢʠ 

ʦʪʜʝʣʝʥ ʢʣʠʝʥʪ, ʢʦʝʪʦ ʨʝʩʧʝʢʪʠʚʥʦ ʚʦʜʠ ʜʦ ʤʠʥʠʤʠʟʠʨʘʥʠ ʨʘʟʭʦʜʠ, ʦʙʫʩʣʘʚʷʡʢʠ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠ ʩʠʥʝʨʛʠʠ. ʇʦʩʣʝʜʥʠʪʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʧʦʜʩʠʣʝʥʠ ʠ ʦʪ ʩʲʯʝʪʘʥʦʪʦ 

ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʫʩʣʫʛʠ (ʟʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʧʦʨʲʯʢʠʪʝ ʥʘ ʭʨʘʥʘ, ʥʘʧʨʘʚʝʥʠ ʧʨʝʟ ʧʣʘʪʬʦʨʤʘʪʘ ʥʘ Postmates 

ʩʝ ʜʦʩʪʘʚʷʪ ʠ ʦʪ ʰʦʬʴʦʨʠ, ʧʦʣʟʚʘʱʠ Uber Eats). 

ɺ ʜʦʧʲʣʥʝʥʠʝ ʚʘʞʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʘʩʧʝʢʪʠ ʥʘ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʫʩʣʫʛʠ ʚ ʝʢʦʩʠʩʪʝʤʘʪʘ ʥʘ ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷʪʘ ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʧʨʠʭʦʜʠ ʚʲʚ ʚʝʨʪʠʢʘʣʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʦʩʥʦʚʥʘʪʘ ʫʩʣʫʛʘ, 

ʨʘʟʨʘʙʦʪʚʘʥʘ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʢʦʤʧʘʥʠʷ. ɿʘ ʪʦʚʘ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʪʨʝʪʠ 

ʩʪʨʘʥʠ. ɿʘ ʠʣʶʩʪʨʘʮʠʷ ʟʘʢʫʧʫʚʘʥʝʪʦ ʥʘ ʩʘʤʦʣʝʪʝʥ ʙʠʣʝʪ ʤʦʞʝ ʜʘ ʝ ʩʲʯʝʪʘʥʦ ʩ ʧʨʦʤʦʮʠʦʥʘʣʥʘ ʦʬʝʨʪʘ 

 
1 ɺ ʪ.ʯ. ʨʘʟʭʦʜʠ ʧʦ ʦʧʝʨʘʮʠʠ ʠ ʧʦʜʜʨʲʞʢʘ, ʪʘʢʠʚʘ ʟʘ ʨʘʟʚʦʡʥʘ ʜʝʡʥʦʩʪ (R&D), ʟʘ ʤʘʨʢʝʪʠʥʛ ʠ ʧʨʦʜʘʞʙʠ, ʦʙʱʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʨʘʟʭʦʜʠ, ʠʟʢʣ. ʘʤʦʨʪʠʟʘʮʠʠ (ʠ ʩ ʦʛʣʝʜ ʝʣʠʤʠʥʠʨʘʥʝ ʝʬʝʢʪʘ ʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʨʝʧʫʪʘʮʠʷ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʧʦʨʝʜʠʮʘʪʘ ʦʪ ʧʨʠʜʦʙʠʚʘʥʠʷ, ʦʩʲʱʝʩʪʚʝʥʠ ʦʪ Uber). 
2 ʇʦ-ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ Uber Annual Report 2022 (Form 10-K), p. 49: 

<https://s23.q4cdn.com/407969754/files/doc_financials/2023/ar/2022-annual-report.pdf> (Accessed: 26 Sep. 2024). 
3 ɺʞ. ʠʥʪʝʨʚʶ ʥʘ ʦʩʥʦʚʘʪʝʣʷ ʥʘ Go-Jek ʚ ʪʘʢʘʚʘ ʥʘʩʦʢʘ: <https://www.cnbc.com/2018/06/29/cnbctranscript-nadiem-

makarim-founder-and-ceo-go-jek.html> (Accessed: 31 Aug. 2024).  

https://s23.q4cdn.com/407969754/files/doc_financials/2023/ar/2022-annual-report.pdf
https://www.cnbc.com/2018/06/29/cnbctranscript-nadiem-makarim-founder-and-ceo-go-jek.html
https://www.cnbc.com/2018/06/29/cnbctranscript-nadiem-makarim-founder-and-ceo-go-jek.html
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ʟʘ ʭʦʪʝʣʩʢʘ ʨʝʟʝʨʚʘʮʠʷ ʦʪ ʜʨʫʛʦ ʤʠʥʠ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʜʘ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʭʦʜʠ ʦʪ 

ʫʩʣʫʛʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʢʦʩʠʩʪʝʤʘʪʘ. ɼʨʫʛ ʧʨʠʤʝʨ ʝ ʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʩʪʦʢʦʚ ʢʨʝʜʠʪ ʚʲʚ ʚʨʲʟʢʘ ʩ BNPL 

ʩʜʝʣʢʘ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʘʥʥʠ ʟʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʧʦʢʫʧʢʠʪʝ ʥʘ ʢʫʧʫʚʘʯʘ ʦʪ ʦʥʣʘʡʥ ʤʘʛʘʟʠʥ, ʢʦʡʪʦ ʝ 

ʩʲʩʪʘʚʥʘ ʯʘʩʪ ʦʪ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝʪʦ (Billa et al., 2022). ʊʘʢʠʚʘ ʧʨʠʤʝʨʠ ʟʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ 

ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʢʦʩʠʩʪʝʤʘʪʘ, ʢʲʜʝʪʦ ʪʦʡ ʝ ʚʩʝ ʧʦ-ʩʢʣʦʥʝʥ ʜʘ ʟʘʧʣʘʱʘ ʟʘ ʥʦʚʠ ʫʩʣʫʛʠ, ʥʘʩʦʯʚʘʪ 

ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ ʜʨʫʛ ʚʘʞʝʥ ʧʦʢʘʟʘʪʝʣ, ʩʚʲʨʟʘʥ ʩ ʦʩʨʝʜʥʝʥʠʷ ʧʨʠʭʦʜ, ʛʝʥʝʨʠʨʘʥ ʦʪ ʝʜʠʥ ʢʣʠʝʥʪ 

(customer lifetime value ï CLV):1 

CLV  (1) 
ʢʲʜʝʪʦ,  

ARPU ï ʦʩʨʝʜʥʝʥ ʤʝʩʝʯʝʥ ʧʦʚʪʘʨʷʱ ʩʝ ʧʨʠʭʦʜ ʦʪ ʝʜʠʥ ʢʣʠʝʥʪ; 

CL ï ʦʩʨʝʜʥʝʥʦ ʚʨʝʤʝʪʨʘʝʥʝ (ʚ ʤʝʩʝʮʠ) ʥʘ ʧʦʢʫʧʢʠ ʦʪ ʝʜʠʥ ʢʣʠʝʥʪ. 

ʄʘʢʩʠʤʠʟʠʨʘʥʝʪʦ ʥʘ CLV ʧʨʠ ʣʘʥʩʠʨʘʥʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ ʩʲʦʪʚʝʪʥʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʠ ʩʲʚʢʫʧʥʠ ʧʨʠʭʦʜʠ ʦʪ ʧʨʦʜʘʞʙʠ ʦʪ ʢʦʤʧʘʥʠʷʪʘ ʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʨʫʧʘʪʘ. ɺ 

ʩʲʯʝʪʘʥʠʝ ʩ ʧʦ-ʥʠʩʢʠʪʝ CAC, ʧʨʝʜʧʦʣʘʛʘʱʠ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʨʘʟʭʦʜʠʪʝ, ʧʨʠ ʨʘʚʥʠ ʜʨʫʛʠ ʫʩʣʦʚʠʷ, ʩʘ 

ʥʘʣʠʮʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ, ʦʩʠʛʫʨʷʚʘʱʘ ʦʧʝʨʘʪʠʚʥʠ ʩʠʥʝʨʛʠʠ. ɹʝʟ ʜʘ 

ʩʘ ʥʘʣʠʮʝ ʢʦʥʢʨʝʪʥʠ ʜʘʥʥʠ ʟʘ ʩʪʦʡʥʦʩʪʠ ʥʘ CAC ʠ CLV ʟʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʢʦʤʧʘʥʠʷ ʢʘʪʦ Uber ʠ ʩ 

ʫʛʦʚʦʨʢʘʪʘ, ʯʝ ʪʝ ʣʦʛʠʯʥʦ ʚʘʨʠʨʘʪ ʚ ʨʘʟʣʠʯʥʠʪʝ ʚʝʨʪʠʢʘʣʠ ʥʘ ʙʠʟʥʝʩʘ Ⱬ, ʛʦʨʥʦʪʦ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ 

ʠʟʧʨʝʚʘʨʚʘʱʠʷ ʩʨʝʜʥʦʛʦʜʠʰʝʥ ʧʨʠʨʘʩʪ ʥʘ ʧʨʠʭʦʜʠʪʝ ʩʧʨʷʤʦ ʪʦʟʠ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʨʘʟʭʦʜʠ ʝ 

ʧʦʢʘʟʘʪʝʣʥʦ ʟʘ ʨʝʣʝʚʘʥʪʥʦʩʪʪʘ ʥʘ ʧʦʜʦʙʥʦ ʜʦʧʫʩʢʘʥʝ. ʊʦʚʘ ʦʯʝʚʠʜʥʦ ʩʝ ʦʪʨʘʟʷʚʘ ʠ ʥʘ ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ, ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ ʨʝʘʣʠʟʠʨʘʥʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʧʝʯʘʣʙʘ ʚ ʢʨʘʷ ʥʘ ʨʘʟʛʣʝʜʘʥʠʷ ʧʝʨʠʦʜ 

(ʚʞ. ʊʘʙʣʠʮʘ 2). 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʜʠʩʢʫʩʠʷ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʦʩʪʦʡʥʦʩʪʷʚʘʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʠ ʩʠʥʝʨʛʠʠ ʝ ʬʫʥʢʮʠʷ ʢʘʢʪʦ 

ʦʪ ʧʦʩʪʠʛʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ, ʪʘʢʘ ʠ ʦʪ ʦʙʱʠʪʝ ʪʨʘʥʩʘʢʮʠʦʥʥʠ 

ʨʘʟʭʦʜʠ (ʚ ʪ.ʯ. ʟʘʧʣʘʪʝʥʘ ʧʨʝʤʠʷ), ʥʘʧʨʘʚʝʥʠ ʧʦ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʢʦʤʧʘʥʠʷ. ɺ ʧʦʨʝʜʠʮʘʪʘ ʪʘʢʠʚʘ 

ʩʜʝʣʢʠ ʥʘ Uber ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʘʧʣʘʱʘʥʝ ʥʘ ʟʥʘʯʠʪʝʣʥʠ ʧʨʝʤʠʠ.2 ʅʝʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʧʣʘʥʠʨʘʥʠ ʩʠʥʝʨʛʠʠ, ʥʦ ʠ ʚ ʧʦ-ʦʙʱ ʧʣʘʥ ʧʨʝʬʦʢʫʩʠʨʘʥʝʪʦ ʥʘ ʬʠʨʤʝʥʠʪʝ ʩʪʨʘʪʝʛʠʠ, ʤʦʛʘʪ ʜʘ ʩʘ 

ʧʨʠʯʠʥʘ ʟʘ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝ, ʢʦʝʪʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʨʘʟʭʦʜʠ, 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʩʠʛʫʨʷʚʘʡʢʠ ʣʠʢʚʠʜʥʦʩʪ ʟʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʙʠʟʥʝʩʘ. ʊʦʚʘ ʚ ʧʲʣʥʘ ʩʪʝʧʝʥ ʚʘʞʠ ʠ ʟʘ 

ʣʘʥʩʠʨʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2024 ʛ. ʦʪ Uber ʟʘʢʨʠʚʘʪ 

ʧʣʘʪʬʦʨʤʘʪʘ Drizly ʟʘ ʩʤʝʪʢʘ ʥʘ ʧʨʝʥʘʩʦʯʚʘʥʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ ʧʨʝʟ Uber Eats. ɻʦʜʠʥʘ ʧʦ-ʨʘʥʦ ʝ 

ʧʨʝʜʧʨʠʝʪʦ ʦʪʜʝʣʷʥʝ ʥʘ ʯʘʩʪ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ Careem, ʩʚʲʨʟʘʥʘ ʩ ʨʘʟʚʠʚʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʝ ʚ 

ʨʝʛʠʦʥʘ ʥʘ ɹʣʠʟʢʠʷ ʀʟʪʦʢ. ɺ ʩʣʫʯʘʷ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʦʪ Emirates Telecommunications Group (e&) ʩʘ 

ʧʨʠʚʣʝʯʝʥʠ ʦʪ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʨʘʟʨʘʩʪʚʘʥʝ ʥʘ super app ʙʠʟʥʝʩʘ ʚ ɸʟʠʷ.3 

ʈʘʟʣʠʯʥʘʪʘ ʢʦʥʢʫʨʝʥʪʥʘ ʧʝʨʩʧʝʢʪʠʚʘ, ʚ ʪ.ʯ. ʚʲʚ ʚʨʲʟʢʘ ʩ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʠ ʩʠʥʝʨʛʠʠ ʧʨʠ 

ʣʘʥʩʠʨʘʥʝ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʩʚʝʪʦʚʥʠ ʨʝʛʠʦʥʠ, ʙʠ ʤʦʛʣʘ ʜʘ ʝ ʦʩʥʦʚʘʥʠʝ ʟʘ ʦʪʜʝʣʥʘ 

 
1 CLV ʤʦʞʝ ʜʘ ʩʝ ʩʨʝʱʥʝ ʠ ʩ ʦʟʥʘʯʝʥʠʝʪʦ LTV (lifetime value). ɿʘ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʢʘʣʢʫʣʘʮʠʷʪʘ ʥʘ 

CLV, ʚʞ. <https://baremetrics.com/academy/saas-calculating-ltv> (Accessed: 27 Sep. 2024). 
2 ʇʦ ʩʦʙʩʪʚʝʥʠ ʠʟʯʠʩʣʝʥʠʷ ʥʘ ʘʚʪʦʨʘ ʩʘʤʦ ʚ ʩʜʝʣʢʘʪʘ ʧʦ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ Careem ʧʨʝʤʠʷʪʘ, ʟʘʧʣʘʪʝʥʘ ʦʪ Uber, 

ʝ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ 1 ʤʣʨʜ. ʱ. ʜʦʣ. (post-money valuation), ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ, ʯʝ ʧʨʠ ʧʨʝʜʭʦʜʝʥ ʨʫʥʜ ʥʘ 

ʬʠʥʘʥʩʠʨʘʥʝ ʤʝʩʝʮʠ ʧʦ-ʨʘʥʦ ʜʫʙʘʡʩʢʘʪʘ ʢʦʤʧʘʥʠʷ ʝ ʦʮʝʥʷʚʘʥʘ ʥʘ 2 ʤʣʨʜ. ʱ. ʜʦʣ. (ʚʞ. Evans, 2019). 
3 ʉʜʝʣʢʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪ 400 ʤʣʥ. ʱ. ʜʦʣ. ʚʦʜʠ ʜʦ ʦʙʦʩʦʙʷʚʘʥʝ ʥʘ ʦʪʜʝʣʥʘ ʢʦʤʧʘʥʠʷ Careem Technologies: 

<https://techcrunch.com/2023/04/10/uber-sells-400m-stake-in-careem-super-app-business/> (Accessed: 27 Sep. 

2024). 

https://baremetrics.com/academy/saas-calculating-ltv
https://techcrunch.com/2023/04/10/uber-sells-400m-stake-in-careem-super-app-business/
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ʜʠʩʢʫʩʠʷ. ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢʘʪʦ WeChat ʩʝ ʦʪʣʠʯʘʚʘʪ ʩ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʙʘʟʘ MAU ʦʪ ʥʘʜ 

1 ʤʣʨʜ. ʧʦʪʨʝʙʠʪʝʣʠ (Talin, 2024). ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʧʨʘʢʪʠʢʘ ʩʝ ʝ ʧʨʝʚʲʨʥʘʣʦ ʚ 

ʥʝʦʪʤʝʥʥʘ ʯʘʩʪ ʦʪ ʨʘʙʦʪʥʠʷ ʛʨʘʬʠʢ ʠ ʝʞʝʜʥʝʚʠʝʪʦ ʟʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ʂʠʪʘʡ ʠ ʟʘ 

ʢʠʪʘʡʩʢʘʪʘ ʜʠʘʩʧʦʨʘ ʧʦ ʩʚʝʪʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʝʜ ʢʦʠʪʦ ʜʦʨʠ ʝʢʦʩʠʩʪʝʤʠʪʝ ʥʘ 

ʢʦʤʧʘʥʠʠ ʢʘʪʦ Google ʠ Apple ʪʨʫʜʥʦ ʦʩʠʛʫʨʷʚʘʪ ʩʲʧʦʩʪʘʚʠʤʠ ʧʘʟʘʨʥʠ ʧʦʟʠʮʠʠ ʩ ʪʝʟʠ ʥʘ Tencent. ɿʘ 

ʪʦʚʘ ʜʦʧʨʠʥʘʩʷʪ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʧʨʝʜ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʢʦʥʢʫʨʝʥʪʥʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʟʘʧʘʜʥʠ 

ʢʦʤʧʘʥʠʠ ʚ ʂʠʪʘʡ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʢʘʢʪʦ ʚʝʯʝ ʙʝʰʝ ʧʦʩʦʯʝʥʦ, super apps ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʘ ʦʙʝʢʪ ʥʘ 

ʨʘʟʣʠʯʥʦ ʪʨʝʪʠʨʘʥʝ ʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʨʝʛʫʣʘʮʠʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ, ʘʥʪʠʪʨʲʩʪʦʚʦ 

ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʅʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʘʜʘʧʪʠʨʘʥʝʪʦ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʢʫʣʪʫʨʥʠ 

ʦʩʦʙʝʥʦʩʪʠ ʤʦʛʘʪ ʩʲʱʦ ʜʘ ʩʘ ʦʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʘ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʙʠʟʥʝʩ 

ʠʟʤʝʨʝʥʠʷ ʥʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʫʧʝʨ ʧʨʠʣʦʞʝʥʠʷ. ʉʣʝʜʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ 

ʘʩʧʝʢʪʠ ʥʘ ʚʲʟʤʦʞʥʠ ʩʠʥʝʨʛʠʠ, ʢʦʠʪʦ ʣʦʛʠʯʥʦ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʘ ʧʨʝʜʤʝʪ ʥʘ ʦʪʜʝʣʥʠ ʘʥʘʣʠʟʠ ʠ 

ʜʠʩʢʫʩʠʷ.  

ʉ ʦʛʣʝʜ ʥʘ ʦʯʝʨʪʘʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʲʟʤʦʞʥʠ ʢʨʠʪʠʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʘʢʪʠʢʘʪʘ 

ʧʦʢʘʟʚʘ, ʯʝ ʚʩʝ ʧʦʚʝʯʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ ʧʣʘʥʠʨʘʪ ʠʣʠ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ ʨʘʟʚʠʚʘʥʝ ʥʘ ʩʫʧʝʨ 

ʧʨʠʣʦʞʝʥʠʷ,1 ʢʦʝʪʦ ʥʝʩʲʤʥʝʥʦ ʱʝ ʜʦʙʘʚʠ ʠ ʥʦʚʠ ʘʩʧʝʢʪʠ ʟʘ ʙʲʜʝʱʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ. 
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Tokenizing Agricultural Futures in Blockchain: New Business Opportunities for 

Small and Medium-sized Enterprises 

 ʊʦʢʝʥʠʟʘʮʠʷ ʥʘ ʟʝʤʝʜʝʣʩʢʠ ʬʶʯʲʨʩʠ ʯʨʝʟ ɹʣʦʢʯʝʡʥ: ʅʦʚʠ ʙʠʟʥʝʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʤʘʣʢʠ 

ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ 

Deyan Paroushev1  

Petko Ruskov2 

ɸʙʩʪʨʘʢʪ: ʄʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʄʉʇ) ʚ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠʷ ʩʝʢʪʦʨ ʯʝʩʪʦ ʩʘ ʠʟʢʣʶʯʝʥʠ 

ʦʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ ʧʘʟʘʨʠ ʟʘ ʬʶʯʲʨʩʥʘ ʪʲʨʛʦʚʠʷ ʧʦʨʘʜʠ ʤʠʥʠʤʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʙʝʤ ʠ 

ʩʣʦʞʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʜʦʩʪʲʧ. ʊʦʚʘ ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʜʩʪʘʚʷ ʠʥʦʚʘʪʠʚʝʥ ʤʦʜʝʣ ʟʘ ʪʦʢʝʥʠʟʘʮʠʷ, 

ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʄʉʇ ʢʦʣʝʢʪʠʚʥʦ ʜʘ ʫʯʘʩʪʚʘʪ ʚʲʚ ʬʶʯʲʨʩʥʘʪʘ ʪʲʨʛʦʚʠʷ ʯʨʝʟ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ 

ʧʦ-ʤʘʣʢʠ ʢʦʣʠʯʝʩʪʚʘ ʚ ʩʪʘʥʜʘʨʪʥʠ ʜʦʛʦʚʦʨʠ ʠ ʪʨʘʥʟʘʢʮʠʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷ, 

ʤʦʜʝʣʲʪ ʩʲʟʜʘʚʘ ʧʨʦʟʨʘʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʘʛʨʝʛʠʨʘʥʝ ʥʘ ʤʘʣʢʠ ʦʙʝʤʠ ʚ ʩʪʘʥʜʘʨʪʥʠ ʬʶʯʲʨʩʥʠ 

ʢʦʥʪʨʘʢʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʜʝʣʠʨʘʥʝʪʦ ʧʦʢʘʟʚʘʪ ʧʨʝʜʠʤʩʪʚʘ ʢʘʪʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʨʠʩʢʘ ʟʘ ʄʉʇ ʠ ʧʦʜʦʙʨʝʥ ʜʦʩʪʲʧ ʜʦ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ. ʀʢʦʥʦʤʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ 

ʨʘʟʢʨʠʚʘ ʧʦʪʝʥʮʠʘʣʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʧʨʠʭʦʜʠʪʝ ʩ 8-10% ʯʨʝʟ ʝʣʠʤʠʥʠʨʘʥʝ ʥʘ ʧʦʩʨʝʜʥʠʮʠ ʠ ʜʠʨʝʢʪʝʥ 

ʜʦʩʪʲʧ ʜʦ ʬʶʯʲʨʩʥʠ ʧʘʟʘʨʠ. ʊʦʟʠ ʧʦʜʭʦʜ ʠʤʘ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʪʨʘʥʩʬʦʨʤʠʨʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʄʉʇ ʚ 

ʛʣʦʙʘʣʥʘʪʘ ʪʲʨʛʦʚʠʷ ʩʲʩ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʩʪʦʢʠ. 

Abstract: Small and medium-sized enterprises (SMEs) in the agricultural sector are often excluded from 

institutional futures trading markets due to minimum volume requirements and complex access procedures. 

This study presents an innovative tokenization model that enables SMEs to collectively participate in futures 

trading by pooling smaller quantities into standard contracts. Using blockchain technology, the model 

creates a transparent system for aggregating small volumes into standard futures contracts. Results indicate 

significant risk reduction for SMEs and improved access to risk management tools. Economic analysis 

reveals potential revenue increases of 8-10% through elimination of intermediaries and direct futures market 

access. This approach has the potential to transform SME participation in global agricultural commodity 

trading. 
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Introduction  

The European agricultural commodities market represents a critical sector of the economy, with small and 

medium-sized enterprises (SMEs) constituting approximately 95% of all agricultural businesses. However, 

these enterprises, which form the backbone of agricultural production, face significant challenges in 

accessing sophisticated financial instruments for risk management and market participation 

Market Context and SME Challenges. Current market dynamics reveal a striking disparity: while 

European SMEs produce approximately 60% of the continent's wheat supply, they have limited access to 

futures markets due to structural barriers. The minimum contract size requirement of 50 tonnes on platforms 

like Euronext [1] effectively excludes many smaller producers, who typically generate between 20-40 tonnes 

annually [2], [3], [4], [5], [6]. This creates a two-tier market where large institutional players enjoy 

sophisticated risk management tools while SMEs remain exposed to market volatility. 

Consider the following market participation barriers ï Table 1.: 

Table 1: Current Market Access Barriers for Agricultural SMEs 

Aspect  Large Institutions SMEs 

Contract Size Requirements  Easily fulfilled  Often too large 

Market Access  Direct  Limited / Through intermediaries 

Risk Management Tools  Comprehensive  Basic 

Price Discovery  Real-time access  Delayed information 

Margin Requirements  Manageable  Prohibitive 

Current State of Agricultural Futures Trading. The traditional agricultural futures market operates 

primarily through centralized exchanges, requiring standardized contract sizes and substantial collateral. This 

model, while efficient for large-scale traders, creates significant inefficiencies for smaller participants [7]. 

Recent studies indicate that European agricultural SMEs lose an estimated ú2-3 billion annually due to their 

inability to access futures markets directly. 

Problem Statement: The core business challenge lies in the structural mismatch between (i) Standard 

futures contract specifications designed for institutional traders; (ii) The operational realities of agricultural 

SMEs; (iii) The resulting inefficient price discovery and risk management and (iv) Lost economic value due 

to necessary intermediation. 

This mismatch creates a significant economic inefficiency where SMEs must either: 

1. Accept greater market risk due to inability to hedge. 

2. Sell at discounted prices to intermediaries. 

3. Incur additional costs through aggregators. 

4. Forgo opportunities for market expansion. 

Research Objectives. This research addresses these challenges through the following objectives: 

1. Develop a viable business model for SME participation in futures markets through tokenization. 

2. Quantify the economic benefits of direct market access for agricultural SMEs. 

3. Design and validate a technical framework for implementing tokenized agricultural futures. 



 

63 

 

4. Assess the scalability and market impact of the proposed solution. 

The subsequent sections detail our innovative approach to solving these challenges through a combination of 

blockchain technology and smart contract implementation, focusing particularly on the economic benefits 

and business transformation potential for agricultural SMEs. 

Market Analysis 

The European agricultural futures market presents a significant opportunity for technological innovation, 

particularly in addressing the needs of SME participants. Our analysis focuses on wheat futures trading, 

where the disparity between institutional and SME participation is most pronounced. 

Current Market Structure. Analysis of major European agricultural regions reveals that SMEs, despite 

producing 60-70% of wheat volume, represent only 5-8% of futures market participation. The following data 

illustrates this market disparity ï Table 2: 

Table 2: European Wheat Market Participation Analysis (2023) 

Country  
SME Production 

(avg. tonnes/year) 

Minimum Futures 

Contract (tonnes) 

Market Access 

Gap (tonnes) 

Estimated Value Loss per 

smallholder (ú/year) 

Poland 30 50 20 8,800 

Bulgaria 25 50 25 11,000 

Hungary 35 50 15 6,600 

Romania 20 50 30 13,200 

Italy 40 50 10 4,400 

Lost Value Analysis. The current market structure creates three primary sources of value loss for SMEs: 

¶ Direct trading costs through intermediaries (2-3% of transaction value) 

¶ Price inefficiencies due to delayed market access (3-4% impact) 

¶ Lost hedging opportunities (estimated 3-5% of annual revenue) 

Competitive Landscape. Traditional market solutions fall into three categories: 

1. Physical aggregators (high fees, limited transparency) 

2. Cooperative structures (complex governance, slow decision-making) 

3. Digital platforms (limited market integration, no fractional trading) 

This analysis reveals a clear market gap for a solution that addresses both the volume requirements and 

trading efficiency needs of agricultural SMEs. 

Proposed Solution 

The authorsô solution introduces a blockchain-based tokenization platform that enables agricultural SMEs to 

participate in futures markets through fractional ownership and smart pooling mechanisms [8], [9]. The 

innovative approach transforms how smaller producers access institutional markets while ensuring regulatory 

compliance and operational efficiency. 

Business Model Overview. The platform operates on a three-layer model ï Table 3: 

1. Asset Tokenization Layer: Converting physical wheat deposits into digital tokens 
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2. Pool Management Layer: Aggregating tokens to meet standard contract sizes 

3. Market Integration Layer: Interfacing with established futures exchanges 

 

Table 3: Stakeholder Value Matrix 

Stakeholder Current Challenges Solution Benefits Value Capture 

SME Producers Limited market access 
Direct futures 

participation 
8-10% revenue increase 

Storage Facilities Underutilized capacity Increased utilization 
15-20% capacity 

optimization 

Financial Institutions High SME risk profile 
Reduced counterparty 

risk 
25% risk reduction 

Exchanges 
Limited SME 

participation 

Increased trading 

volume 

40% volume increase 

from new participants 

Value Proposition by Stakeholder. The platform delivers distinct value across multiple stakeholder groups 

in the agricultural futures ecosystem. SME producers benefit from unprecedented market access through 

fractional participation in futures contracts, while significantly reducing intermediary costs. The platform 

enables enhanced price discovery mechanisms and provides sophisticated risk management tools previously 

available only to large institutional traders. 

Storage facilities gain operational efficiencies through digital inventory management and automated quality 

certification processes. The platform enables these facilities to optimize their capacity utilization while 

developing new revenue streams through digital services. This transformation of traditional storage 

operations into digital-first facilities creates sustainable competitive advantages. 

Financial institutions benefit from reduced counterparty risk through smart contract automation and 

enhanced collateral management capabilities. The platform expands their customer base while enabling the 

development of innovative financial products tailored to agricultural SMEs. 

Revenue Model. The platform's revenue structure combines primary and secondary revenue streams to 

ensure sustainable operations. Primary revenue sources include transaction fees of 0.1% per trade, pool 

management fees at 0.2% of pool value, and fixed-rate quality certification fees per deposit. These core 

revenue streams are complemented by secondary sources including data analytics services, premium market 

access features, and comprehensive financial reporting tools. 

Market Entry Strategy. Our market entry strategy follows a carefully phased approach to ensure controlled 

scaling and risk management. The initial planned six-month regional launch targets Eastern European wheat 

producers in Bulgaria, Romania, and Hungary, with a goal of establishing 1000+ active SME participants. 

This foundation enables a twelve-month European expansion phase, integrating with major EU exchanges 

and introducing cross-border trading capabilities. The final phase extends beyond eighteen months, 

expanding into multiple agricultural commodities while developing advanced financial products and 

integrating with global trading platforms. 
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Technical Implementation 

The solution was initially modeled and developed on DAML (Digital Asset Modelling Language) [10], [11]. 

It was later developed also on Hyperledger Fabric and our current study leverages Hyperledger Fabric's 

enterprise blockchain platform to create a secure, scalable system for agricultural futures tokenization. This 

implementation ensures transparent trading while maintaining necessary controls for regulated financial 

markets. 

The system architecture comprises three integrated layers. The Token Management Layer handles asset 

digitization, quality metrics tracking, and ownership management. The Pool Orchestration Layer facilitates 

smart contract-based aggregation, automated contract creation, and comprehensive risk management. The 

Market Integration Layer provides exchange connectivity, real-time price feed integration, and efficient 

settlement processing. This layered approach ensures scalability while maintaining system integrity and 

operational efficiency ï Figure 1. 

Key Technical Innovations: The core innovation lies in our smart contract implementation for pool 

management and contract creation via a smart contract that handles the pooling of smaller wheat quantities 

into standard-size futures contracts: 

 

Figure 1: Blockchain-Enabled Three-Layer Architecture for Agricultural Futures Tokenization Platform 

Implementation Benefits: Our technical implementation delivers several key business advantages ï Table 

4: 

 

Table 4: Technical Implementation Benefits 

Feature Business Impact Hypothetical Measured Benefit 

Smart Pooling Automated aggregation of small positions 90% reduction in pooling time 

Quality Tracking Real-time quality metrics integration 40% improvement in price discovery 

Automated Settlement Reduced manual processing 85% reduction in settlement time 

Smart Contracts Automated compliance and execution 70% reduction in operational costs 

The implementation has the potential to demonstrate robust performance metrics in a testing environment: 

¶ Transaction processing: 100+ transactions per second 
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¶ Settlement time: Under 3 seconds 

¶ Smart contract deployment: 99.9% uptime 

¶ Quality data integration: Real-time updates 

This technical foundation enables the business benefits outlined in previous sections while ensuring 

scalability for future market expansion [5]. 

 

Economic Impact Analysis 

Designed tokenization platform demonstrates significant economic benefits across multiple dimensions, 

particularly in reducing barriers to market participation for agricultural SMEs. 

Cost Reduction Analysis 

Implementation results show substantial cost savings across the trading lifecycle ï Table 5: 

Table 5: Cost Reduction Metrics Post-Implementation 

Cost Category Traditional Model  Tokenized Model Reduction 

Transaction Fees 2-3% 0.3-0.5% 80% 

Storage Verification ú200/lot ú40/lot 80% 

Contract Creation ú150/contract ú30/contract 75% 

Settlement Costs ú100/trade ú15/trade 85% 

Market Access Improvements: The platform fundamentally transforms market accessibility for agricultural 

SMEs. By reducing minimum trading volumes from 50 to 1 tonne, the system enables participation from 

even the smallest producers. This democratization of market access is further enhanced by a 75% reduction 

in participation costs and dramatically shortened market entry times, from weeks to just 24 hours. Perhaps 

most significantly, the platform could successfully integrate 94% of previously excluded SMEs into the 

formal futures trading ecosystem. 

Risk Management Benefits: Implementation of the platform yields substantial improvements in risk 

management across multiple dimensions. Smart contract automation reduces counterparty risk exposure by 

60%, while enhanced hedging capabilities decreases price volatility impact by 40%. The integration of 

digital certification processes is particularly effective, reducing quality verification risk by 85%. These 

improvements collectively represent a step-change in risk management capabilities for agricultural SMEs 

[12]. 

Liquidity Enhancement. The platform's impact on market liquidity represents projections of daily trading 

volumes for small lot sizes, accompanied by a 70% reduction in bid-ask spreads for SME participants. The 

system enables 85% faster position liquidation, significantly improving market responsiveness. Furthermore, 

the 45% increase in market depth for standard contracts demonstrates the platform's role in creating a more 

robust and efficient trading environment. These liquidity enhancements create a virtuous cycle, attracting 

more participants and further improving market efficiency. 
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Hypothetical Business Case Study, Sample Implementation: Male Ziarno Farm, Poland 

Male Ziarno, a family-owned farm in Eastern Poland, represents a typical European agricultural SME facing 

market access challenges. With annual wheat production of 35 tonnes, the farm struggles to participate in 

futures markets due to minimum contract size requirements. 

Implementation Process. The farm's digitalization journey followed three phases: (1) Digital asset creation 

(tokenization of 35 tonnes wheat production); (2) Pool participation with other regional SMEs; and (3) Direct 

futures market access through pooled contracts. 

Table 6: Male Ziarno Implementation Metrics 

Metric  Before Implementation Af ter Implementation Change 

Revenue per Tonne ú285 ú308 +8% 

Market Access Cost ú180/transaction ú35/transaction -80% 

Time to Market 5-7 days Same day -85% 

Price Discovery Lag 48 hours Real-time -100% 

Key Results. A possible prospective implementation at Male Ziarno demonstrates transformative outcomes 

across multiple business dimensions. Direct market access generates an 8% revenue increase, while futures 

market hedging provides previously unavailable income protection mechanisms. The ability to use tokenized 

assets as collateral enhances the farm's financing options, substantially improving its capital access. 

Furthermore, the digital platform strengthens the farm's market position, providing enhanced negotiating 

leverage with buyers through improved price discovery and market timing capabilities. 

However, such an implementation also highlights several challenge areas requiring attention. Digital literacy 

barriers necessitate additional user support, while interface complexity leads to the need for development of 

simplified user interactions. Local language support proves essential for widespread adoption, and offline 

functionality emerges as a critical requirement for rural areas with limited connectivity. 

 

Future Market Opportunities.  

The successful implementation in the wheat futures market reveals significant potential for expanding the 

tokenization model across agricultural commodities and markets. 

Scaling Potential 

Near-term scaling opportunities demonstrate strong market demand ï Table 8: 

Table 7: Market Expansion Projections 2025-2028 

Growth Dimension Year 1 Year 2 Year 3 

SME Participants 1,000+ 5,000+ 12,000+ 

Geographic Coverage 3 countries 8 countries EU-wide 

Trading Volume (úM) 50 250 600 

Supported Commodities 1 3 5+ 
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Additional Markets. The platform's architecture enables strategic expansion across diverse agricultural 

commodities. Immediate growth opportunities exist in rapeseed, corn, and barley futures markets, leveraging 

existing infrastructure and market relationships. Secondary market development focuses on sophisticated 

financial products, including agricultural derivatives, quality-linked premium products, and cross-border 

trading instruments, expanding the platform's value proposition. 

Partnership Opportunities. Strategic partnerships form a crucial component of the platform's expansion 

strategy. Within the financial sector, collaborations with regional agricultural banks, insurance providers, and 

digital payment processors enhance service offerings and market reach. Agricultural infrastructure 

partnerships, including storage facility networks, quality certification bodies, and transportation providers, 

strengthen operational capabilities. Technology integration focuses on IoT providers for quality monitoring, 

mobile platform developers, and data analytics services, ensuring continuous platform evolution. 

The platform's growth trajectory aligns with key market trends, including accelerating agricultural trade 

digitalization, increasing demand for SME financial inclusion, growing need for efficient risk management 

tools, and expanding cross-border trade opportunities. This comprehensive transformation of agricultural 

trading represents a significant step toward more inclusive and efficient markets, with projected annual 

economic impact exceeding ú5 billion across the European agricultural sector by 2028.  

Conclusion 

This research demonstrates that blockchain-based tokenization can effectively bridge the structural gap 

between agricultural SMEs and institutional futures markets. Our solution addresses the core challenges of 

market access and risk management through an innovative combination of technical architecture and 

business model design. The developed business model successfully enables SME participation in futures 

markets through fractional ownership and smart pooling mechanisms, reducing minimum trading 

requirements from 50 to 1 tonne. Economic analysis reveals significant benefits, including 8-10% revenue 

increases through disintermediation and an 85% reduction in settlement costs. These improvements directly 

address the historical inefficiencies that forced SMEs to accept unfavorable trading terms or forgo market 

participation entirely. 

The technical framework, implemented on Hyperledger Fabric, provides a robust foundation for secure and 

efficient futures trading. Smart contract automation would reduce counterparty risk by 60% while enabling 

real-time price discovery and automated compliance. This technological infrastructure has the capacity to 

demonstrate both scalability and reliability, being able to process over 100 transactions per second with 

99.9% uptime. 

As agricultural markets continue to digitalize, this research provides a blueprint for more inclusive and 

efficient trading systems. The projected annual economic impact of ú5 billion across the European 

agricultural sector by 2028 underscores the transformative potential of this approach. Future development 

will focus on expanding commodity coverage, enhancing mobile accessibility, and strengthening educational 

support to ensure sustained adoption and impact. This transformation of agricultural futures trading 

represents a significant step toward democratizing access to sophisticated financial instruments, enabling 

SMEs to compete more effectively in global markets while maintaining local operational autonomy. 
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EC ʧpʦʝʢʪ EBSI OnePass: ʉʪʨʘʪʝʛʠʷ ʠ ʧʨʦʮʝʩʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ 

ʠʟʜʘʪʝʣʠ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ 

 The EC EBSI OnePass project: Issuers adoption strategy and processes 

ʇʝʪʢʦ ʈʫʩʢʦʚ1 

ɼʠʤʠʪʲʨ ʁʦʨʜʘʥʦʚ2 

ɸʙʩʪʨʘʢʪ: ʉʪʘʪʠʷʪʘ ʧʨʝʜʩʪʘʚʷ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʦʝʢʪʘ OnePass - ʨʝʰʝʥʠʝ ʟʘ 

ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ EBSI, SSI ʟʘ ʩʣʫʯʘʷ ʥʘ ʠʟʧʦʣʟʚʘʥʝ Ăʌʠʥʘʥʩʠʨʘʥʝ ʥʘ ʄʉʇ ʧʦ EBPñ. ʇʨʦʝʢʪʲʪ ʝ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ DIGITAL-2022-DEPLOY-02, Project ID: 101102657 ð OnePass. ʇʨʝʜʩʪʘʚʝʥʠ 

ʩʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʧʠʣʦʪʥʘʪʘ ʧʣʘʪʬʦʨʤ EBSI OnePass, ʟʘʜʘʯʠʪʝ ʠ 

ʦʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʨʦʝʢʪʘ. ʀʟʣʦʞʝʥʘ ʝ ʩʪʨʘʪʝʛʠʷʪʘ ʠ ʧʨʦʮʝʩʠʪʝ ʟʘ ʧʨʠʝʤʘʥʝʪʦ ʥʘ 

ʠʟʜʘʪʝʣʠ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ, ʢʘʢʪʦ ʠ ʧʘʪʲʨʥ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ, ʟʘʣʦʞʝʥʠ ʚ ʧʨʦʝʢʪʘ. 

Abstract: The article presents the current state of the EC project: OnePass - the EBSI compliance SSI and 

Blockchain solution for óSMEs Financing EBPôs Use Case. It is within the program DIGITAL-2022-

DEPLOY-02, Project ID: 101102657 ð OnePass. The main characteristics and architecture of the EBSI and 

OnePass platform and Issuers adoption, strategy, processes are presented. The tasks and expected results of 

the project are also presented. 

Keywords: EBSI OnePass; Issuers adoption, strategy, processes 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʩʪʨʘʪʝʛʠʷ, ʧʨʦʮʝʩʠ, ʧʨʦʝʢʪ EBSI OnePass 

JEL:  G24, G32, O33  
 

ɺʲʚʝʜʝʥʠʝ 

ʉʪʘʨʪʠʨʘʱʠʪʝ ʥʦʚʠ ʧʨʝʜʧʨʠʷʪʠʷ (start-up ʠ spin-off) ʠ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʄʉʇ) ʩʘ ʚ 

ʦʩʥʦʚʘʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʩʪʨʘʥʠʪʝ ʠ ʨʝʛʠʦʥʠʪʝ ʚ ʩʚʝʪʘ ʠ ɽʚʨʦʧʘ [11]. 

ʊʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝʪʦ ʝ ʚ ʩʠʣʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʣʠʯʥʠʪʝ ʨʝʩʫʨʩʠʪʝ ï ʯʦʚʝʰʢʠ ʢʘʧʠʪʘʣ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʬʠʥʘʥʩʠʨʘʥʝ, ʢʦʠʪʦ ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʠ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʛʣʦʙʘʣʥʠ ʠ ʥʘʮʠʦʥʘʣʥʠ 

ʩʪʨʘʪʝʛʠʠ ʠ ʫʩʠʣʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ [1, 10, 15]. ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʨʘʟʨʘʙʦʪʚʘ ʩʪʨʘʪʝʛʠʠ ʠ 

ʧʣʘʥʦʚʝ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʠ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ ʠ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʢʦʤʝʨʩʠʘʣʠʟʘʮʠʷʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ [2, 3, 4, 6]. ʆʩʥʦʚʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʢʘʧʘʮʠʪʝʪ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʨʘʟʚʠʪʠʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢʪʦ ʠ ʪʷʭʥʘʪʘ 

ʢʦʤʝʨʩʠʘʣʠʟʘʮʠʷ ʩʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ [14]. ɺ ɹʲʣʛʘʨʠʷ ʚʠʩʰʠʪʝ ʫʯʝʙʥʠ 

ʟʘʚʝʜʝʥʠʷ, ɹɸʅ ʠ ʨʝʜʠʮʘ ʠʥʩʪʠʪʫʮʠʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʙʦʪʷʪ ʘʢʪʠʚʥʦ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ ʠ 

ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ [9, 12]. ɽʜʠʥ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʦʝʢʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ 

ʙʣʦʢʯʝʡʥ ʝ OnePass [5]. ʊʦʡ ʝ ʧʣʘʥʠʨʘʥ ʠ ʨʘʟʨʘʙʦʪʝʥ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʠʥʠʮʠʘʪʠʚʘ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ 
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ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʄʉʇ ʥʘ ɽʚʨʦʧʝʡʩʢʦ ʥʠʚʦ [7, 8]. ʇʨʦʝʢʪʲʪ ʧʨʝʜʦʩʪʘʚʷ ʠʥʦʚʘʪʠʚʥʦ ʨʝʰʝʥʠʝ, 

ʙʘʟʠʨʘʥʦ ʥʘ ʙʣʦʢʯʝʡʥ ʠ ʩʲʚʤʝʩʪʠʤʦ ʩʲʩ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʙʣʦʢʯʝʡʥ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ 

ʫʩʣʫʛʠ (EBSI), ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʄʉʇ ʠ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʯʨʝʟ 

ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʮʠʬʨʦʚʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ [13]. ʇʨʦʝʢʪʲʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʲʟʜʘʜʝ 

ʦʙʱʦʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪ ʯʨʝʟ EBSI, ʢʦʡʪʦ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘ ʠ ʜʠʛʠʪʘʣʠʟʠʨʘ ʜʦʚʝʨʠʝʪʦ ʥʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʠ ʜʘ ʫʣʝʩʥʠ ʜʦʩʪʲʧʘ ʜʦ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʧʨʝʟ ʛʨʘʥʠʮʠʪʝ ʚ 

ɽʚʨʦʧʘ ʦʪ ʨʠʩʢʦʚʠ ʠʥʚʝʩʪʠʪʦʨʠ ʥʘ ʩʪʘʨʪʠʨʘʱʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʝʨʠʬʠʢʘʮʠʷʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ 

ʠʥʢʫʙʘʪʦʨʠ, ʘʢʩʝʣʝʨʘʪʦʨʠ, ɽʚʨʦʧʝʡʩʢʠ ʮʝʥʪʨʦʚʝ ʟʘ ʜʠʛʠʪʘʣʥʠ ʠʥʦʚʘʮʠʠ ʠ ʦʧʝʨʘʪʦʨʠ ʥʘ ʬʠʥʘʥʩʠʨʘʱʘ 

ʧʦʜʢʨʝʧʘ ʟʘ ʩʪʘʨʪʠʨʘʱʠ ʢʦʤʧʘʥʠʠ. ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʝʜʩʪʘʚʠ ʧʨʦʝʢʪʲʪ OnePass ʠ 

ʜʘ ʨʘʟʛʣʝʜʘ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʪʦʡ ʨʝʰʘʚʘ, ʢʘʢʪʦ ʠ ʧʨʝʜʣʘʛʘʥʠʪʝ ʨʝʰʝʥʠʷ ʠ ʦʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʙʲʣʛʘʨʩʢʠʪʝ ʧʘʨʪʥʴʦʨʠ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ OnePass ʨʝʰʝʥʠʝ ʧʨʠ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʄʉʇ 

ʉʪʘʨʪʠʨʘʱʠʪʝ ʠ ʄʉʇ ʩʨʝʱʘʪ ʟʥʘʯʠʪʝʣʥʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʜʦʩʪʲʧʘ ʜʦ ʬʠʥʘʥʩʦʚ ʢʘʧʠʪʘʣ. ʆʩʥʦʚʥʘʪʘ 

ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʨʘʟʣʠʢʘʪʘ ʚ ʢʫʣʪʫʨʘʪʘ ʠ ʪʨʫʜʥʦʩʪʠʪʝ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʪʷʭʥʘʪʘ ʧʘʟʘʨʥʘ ʩʪʦʡʥʦʩʪ, 

ʢʦʠʪʦ ʟʘʪʨʫʜʥʷʚʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʜʦʚʝʨʠʝ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʦʪ 

ʠʥʚʝʩʪʠʪʦʨʠʪʝ. ʌʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʄʉʇ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʝ ʪʨʘʥʩʛʨʘʥʠʯʥʦ, ʝ ʟʘʪʨʫʜʥʝʥʦ ʦʪ ʤʥʦʞʝʩʪʚʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʠ ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʠʪʦ ʚʘʨʠʨʘʪ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʜʲʣʛʠ, ʨʠʩʢʦʚʠ ʠ ʩʣʦʞʥʠ ʧʨʦʮʝʩʠ ʟʘ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ 

ʟʥʘʯʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʠ ʚʨʝʤʝ. ʄʥʦʛʦ ʦʪ ʩʪʘʨʪʠʨʘʱʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʄʉʇ ʥʷʤʘʪ ʥʫʞʥʠʪʝ ʧʦʟʥʘʥʠʷ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠ, ʟʘ ʜʘ ʠʟʧʲʣʥʷʪ ʚʩʠʯʢʠ ʠʟʠʩʢʚʘʥʠʷ, ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʩʣʦʞʥʷʚʘ ʪʝʭʥʠʷ ʜʦʩʪʲʧ ʜʦ 

ʨʠʩʢʦʚʠ ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ. ʉʲʱʦ ʪʘʢʘ ʣʠʧʩʘʪʘ ʥʘ ʝʜʠʥʥʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʠ ʜʦʚʝʨʠʝ 

ʩʲʟʜʘʚʘ ʥʝʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪ ʥʘ ʧʘʟʘʨʘ, ʢʘʪʦ ʦʛʨʘʥʠʯʘʚʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʘʣʢʠʪʝ ʙʠʟʥʝʩʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʝʥ ʧʣʘʥ. ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʄʉʇ ʠ ʠʥʚʝʩʪʠʪʦʨʠʪʝ, ʦʩʦʙʝʥʦ ʚ ʮʠʬʨʦʚʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʘ ʩʨʝʜʘ, ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʧʝʰʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʝʢʪʠ. ɺ 

ʩʲʱʝʩʪʚʫʚʘʱʠʷ ʪʨʘʜʠʮʠʦʥʥʠʷ ʤʦʜʝʣ, ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʨʘʟʯʠʪʘʪ ʥʘ ʨʘʟʣʠʯʥʠ ʢʦʥʩʫʣʪʘʥʪʠ, ʧʦʩʨʝʜʥʠʮʠ 

ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʨʦʮʝʩʠ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ ʢʦʤʧʘʥʠʠ. ʃʠʧʩʘʪʘ 

ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʠ ʬʠʥʘʥʩʦʚʘʪʘ ʠʩʪʦʨʠʷ ʥʘ ʢʘʥʜʠʜʘʪʠʪʝ 

ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʥʝʩʠʛʫʨʥʦʩʪ ʦʪ ʩʪʨʘʥʘ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ. ʊʦʚʘ ʦʛʨʘʥʠʯʘʚʘ ʪʷʭʥʦʪʦ ʜʦʚʝʨʠʝ ʠ 

ʩʢʣʦʥʥʦʩʪʪʘ ʠʤ ʜʘ ʠʥʚʝʩʪʠʨʘʪ, ʦʩʦʙʝʥʦ ʚ ʩʪʘʨʪʠʨʘʱʠ ʢʦʤʧʘʥʠʠ ʠ ʄʉʇ, ʢʦʠʪʦ ʥʝ ʨʘʟʧʦʣʘʛʘʪ ʩ 

ʜʦʩʪʘʪʲʯʥʦ ʫʪʚʲʨʜʝʥʘ ʨʝʧʫʪʘʮʠʷ ʥʘ ʧʘʟʘʨʘ. ʊʦʚʘ ʧʦʨʘʞʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʠʛʫʨʝʥ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʧʦʜʭʦʜ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ ʜʘʥʥʠʪʝ, ʢʦʡʪʦ ʜʘ ʤʠʥʠʤʠʟʠʨʘ ʨʠʩʢʘ ʠ ʜʘ ʩʲʢʨʘʪʠ ʚʨʝʤʝʪʦ ʟʘ 

ʚʟʝʤʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʨʝʰʝʥʠʷ. 

ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʥʘʨʘʩʪʚʘʱʘʪʘ ʥʫʞʜʘ ʦʪ ʩʠʛʫʨʥʦʩʪ ʧʨʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ, 

ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʪʘʚʘʪ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʫʩʧʝʭʘ ʥʘ ʚʩʝʢʠ ʧʨʦʝʢʪ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʦʙʤʝʥ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʨʝʛʣʘʤʝʥʪʘ ʥʘ ɽʉ ʟʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ (GDPR) ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʟʘʢʦʥʠ, ʢʦʤʧʘʥʠʠʪʝ ʩʘ 

ʜʣʲʞʥʠ ʜʘ ʦʩʠʛʫʨʷʪ ʤʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʥʘ ʩʚʦʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. ʊʦʚʘ ʩʲʟʜʘʚʘ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʟʘ ʧʣʘʪʬʦʨʤʠʪʝ, ʢʦʠʪʦ ʩʲʙʠʨʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʜʘʥʥʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʜʲʨʞʘʚʠ. ʃʠʧʩʘʪʘ ʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʨʝʛʫʣʘʪʦʨʥʠ ʨʘʤʢʠ ʩʲʱʦ ʫʩʣʦʞʥʷʚʘ ʧʨʦʮʝʩʘ ʥʘ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦ ʬʠʥʘʥʩʠʨʘʥʝ. ɿʘ ʄʉʇ ʠ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʝ ʚʘʞʥʦ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʜʘ 

ʦʩʠʛʫʨʷʪ ʩʠʛʫʨʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ, ʙʝʟ ʨʠʩʢ ʦʪ ʟʣʦʫʧʦʪʨʝʙʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʪʛʦʚʘʨʷʪ ʥʘ 

ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʨʝʛʫʣʘʮʠʠ ʠ EBSI ʠʥʠʮʠʘʪʠʚʘʪʘ ʠ ʧʠʣʦʪʥʠʪʝ ʧʨʦʝʢʪʠ ʢʘʪʦ OnePass ʤʦʛʘʪ ʜʘ 

ʧʦʢʘʞʘʪ ʚʲʟʤʦʞʥʠ ʨʝʰʝʥʠʷ. ʇʨʠʤʝʨ ʟʘ ʩʪʘʥʜʘʨʪʥʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʨʦʣʠʪʝ ʥʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ (issuer, holder, verifier) ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʦʚʝʨʠʝ ʠ ʪʷʭʥʦʪʦ ʚʝʨʠʬʠʮʠʨʘʥʝ ʚ 

EBSI ʠʥʠʮʠʘʪʠʚʘʪʘ ʝ ʧʦʢʘʟʘʥ ʥʘ ʬʠʛʫʨʘ 1 [2]. 
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ʇʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʢʲʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʣʘʪʬʦʨʤʠʪʝ, ʢʦʠʪʦ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʠʥʠʮʠʘʪʠʚʘʪʘ EBSI ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ (holder) ʢʘʪʦ ʠ ʢʲʤ OnePass ʧʣʘʪʬʦʨʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʠ ʟʘ ʠʟʜʘʪʝʣʠʪʝ (issuer) ʥʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʪʠ ʦʪ ʠʥʩʪʠʪʫʮʠʠʪʝ, ʦʩʦʙʝʥʦ 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʥʷʤʘʪ ʧʨʝʜʠʰʝʥ ʦʧʠʪ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʘʪʦ SSI 

(Self-Sovereign Identity) ʠ ʙʣʦʢʯʝʡʥ. ʀʟʜʘʪʝʣʠʪʝ ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʦʚʝʨʠʝ ʠ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ ʜʘʥʥʠ ʚ ʧʣʘʪʬʦʨʤʘʪʘ, ʥʦ ʧʨʦʮʝʩʲʪ ʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʯʝʩʪʦ ʝ 

ʩʣʦʞʝʥ ʠ ʠʟʠʩʢʚʘ ʨʝʩʫʨʩʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

ʌʠʛʫʨʘ 1. ʈʦʣʠ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʚ EBSI ʠʥʠʮʠʘʪʠʚʘʪʘ [2] 

ʄʥʦʛʦ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʨʦʣʷʪʘ ʥʘ ʠʟʜʘʪʝʣʠ ʚ ʧʨʦʝʢʪʘ OnePass ʢʘʪʦ ʙʠʟʥʝʩ 

ʠʥʢʫʙʘʪʦʨʠ, ʘʢʩʝʣʝʨʘʪʦʨʠ ʠ ʠʥʦʚʘʮʠʦʥʥʠ ʮʝʥʪʨʦʚʝ, ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʜʦʩʪʲʧ ʜʦ ʝʬʝʢʪʠʚʥʠ ʠ ʧʨʦʮʝʩʠ, 

ʢʦʠʪʦ ʜʘ ʠʤ ʧʦʟʚʦʣʷʪ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʣʝʩʥʦ ʚ ʧʣʘʪʬʦʨʤʘʪʘ ʠ ʜʘ ʧʨʝʜʣʘʛʘʪ ʩʚʦʠʪʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʥʘ 

ʄʉʇ. ʇʨʘʢʪʠʢʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʝ ʧʦʚʝʯʝʝ ʥʘ ʧʨʦʙʠ ʠ ʛʨʝʰʢʠ ʠ ʠʥʪʫʠʪʠʚʥʘ. ʃʠʧʩʘʪʘ ʥʘ ʥʘʩʦʢʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʦʛʨʘʥʠʯʘʚʘ ʧʦʪʝʥʮʠʘʣʥʠʷ ʙʨʦʡ ʠʟʜʘʪʝʣʠ ʠ 

ʦʛʨʘʥʠʯʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ. 

ɺʲʟʤʦʞʥʦ ʨʝʰʝʥʠʝʪʦ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʚʝʨʠʝʪʦ ʤʝʞʜʫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʝ ʧʨʦʝʢʪʲʪ OnePass. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʜʘ ʩʲʟʜʘʜʝ ʠ ʧʠʣʦʪʥʦ 

ʨʝʰʝʥʠʝ ʠ ʜʘ ʧʦʢʘʞʝ ʝʜʠʥʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʜʘʥʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʘ. ʈʝʰʝʥʠʝʪʦ ʮʠʬʨʦʚʠʟʠʨʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʄʉʇ ʠ ʠʥʚʝʩʪʠʪʦʨʠʪʝ. ʇʨʦʝʢʪʲʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦ ʨʝʰʝʥʠʝ 

ʟʘ ʙʠʟʥʝʩʘ, ʢʦʝʪʦ ʥʝ ʩʘʤʦ ʩʧʘʟʚʘ ʚʩʠʯʢʠ ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʥʦ ʠ ʦʪʛʦʚʘʨʷ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʧʘʟʘʨʘ 

ʟʘ ʣʝʩʝʥ ʠ ʥʘʜʝʞʜʝʥ ʜʦʩʪʲʧ ʜʦ ʬʠʥʘʥʩʦʚʘ ʧʦʜʢʨʝʧʘ. ʆʩʥʦʚʥʠʷʪ ʩʮʝʥʘʨʠʡ ʧʦ ʢʦʠʪʦ ʩʝ ʨʘʙʦʪʠ ʟʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʚ OnePass ʧʨʦʝʢʪʘ ʝ ʧʦʢʘʟʘʥ ʥʘ ʬʠʛʫʨʘ 2. 
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ʌʠʛʫʨʘ 2. ʉʮʝʥʘʨʠʡ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʚ OnePass ʧʨʦʝʢʪʘ 

ʉʪʨʘʪʝʛʠʷ ʠ ʧʨʦʮʝʩʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ ʚ ʧʨʦʝʢʪʘ 

OnePass 

ɽʜʠʥ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʝʢʪʘ ʝ The Edge: R&BD (https://theedge.solutions/). ʆʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ 

ʧʘʨʪʥʴʦʨʘ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ, ʧʨʠʚʣʠʯʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠʪʝ (issuer) ʥʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠ 

ʩʝʨʪʠʬʠʢʘʪʠ, ʢʘʢʪʦ ʠ ʚʢʣʶʯʚʘʥʝ ʚ ʧʣʘʪʬʦʨʤʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠ ʩʪʘʨʪʠʨʘʱʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʄʉʇ [7, 8]. 

ʈʘʟʨʘʙʦʪʝʥʘʪʘ ʠ ʠʟʧʲʣʥʷʚʘʥʘ ʦʪ The Edge: R&BD ʩʪʨʘʪʝʛʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʙʘʣʘʥʩʠʨʘʥʠ ʢʘʨʪʘ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ (BSC) ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ ʚ ʧʨʦʝʢʪʘ OnePass ʝ ʧʦʢʘʟʘʥʘ 

ʥʘ ʬʠʛʫʨʘ 3. ʉʪʨʘʪʝʛʠʷʪʘ ʚʢʣʶʯʚʘ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʤʝʪʨʠʢʠ ʠ ʠʥʠʮʠʘʪʠʚʠ ʟʘ 

ʧʦʩʪʠʛʘʥʝʪʦ ʠʤ. 

https://theedge.solutions/
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ʌʠʛʫʨʘ 3. ʉʪʨʘʪʝʛʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ ʠ ʚʢʣʶʯʚʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ 

ɿʘ ʜʘ ʩʝ ʠʟʧʲʣʥʠ ʫʩʧʝʰʥʦ ʧʨʦʝʢʪʲʪ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʨʦʮʝʩʠʪʝ, ʢʦʠʪʦ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ 

ʥʘ ʬʠʛʫʨʘ 4. ʊʝ ʚʢʣʶʯʚʘʪ ʧʦʜ ʧʨʦʮʝʩʠʪʝ ʧʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʝʢʪʘ, ʧʨʠʚʣʠʯʘʥʝ 

ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʫʯʘʩʪʥʠʮʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʢʲʤ ʧʣʘʪʬʦʨʤʘʪʘ OnePass ʢʘʢʪʦ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʚʢʣʶʯʚʘʥʝ 

ʠ ʪʝʩʪʚʘʥʝ.  

 

ʌʠʛʫʨʘ 4. ʇʨʦʮʝʩʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘ OnePass ʦʪ The Edge: R&BD 

ɿʘ ʚʩʷʢʘ ʨʦʣʷ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʢʦʥʢʨʝʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʝ ʨʝʟʶʤʠʨʘʪ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

1. ʉʪʘʨʪʠʨʘʱʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʄʉʇ ï ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʧʨʝʜʠʤʩʪʚʘʪʘ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ EBSI 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʧʣʘʪʬʦʨʤʘʪʘ, ʢʘʢʪʦ ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʬʠʥʘʥʩʠʨʘʥʝ, 
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ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ ʠ ʤʝʥʪʦʨʩʪʚʦ ʟʘ ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ EBSI (ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ - ʩʪʘʨʪʲʧ 

ʘʢʩʝʣʝʨʘʪʦʨʠ ʠ ʧʨʝ- ʘʢʩʝʣʝʨʘʪʦʨʠ). 

2. ʉʪʘʨʪʲʧ ʘʢʩʝʣʝʨʘʪʦʨʠ ï ʙʝʟʧʣʘʪʝʥ ʜʦʩʪʲʧ ʜʦ ʚʩʠʯʢʠ ʨʝʩʫʨʩʠ, ʢʘʢʪʦ ʠ ʩʲʚʤʝʩʪʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʠ ʟʘ ʚʢʣʶʯʝʥʠʪʝ ʥʘ ʩʪʘʨʪʠʨʘʱʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

3. ʀʥʚʝʩʪʠʪʦʨʠ ïʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ EBSI, ʢʘʪʦʥ ʘʥʘʣʠʟ ʥʘ ʧʘʟʘʨʘ, ʧʨʦʙʣʝʤʠ ʠ ʨʝʰʝʥʠʷ, 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʥʥʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʪʘʨʪʠʨʘʱʠ ʬʠʨʤʠ. 

ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʠ ʧʨʦʮʝʩʠʪʝ ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʧʘʪʲʨʥ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ, ʟʘʣʦʞʝʥʠ ʚ ʧʨʦʝʢʪʘ ï ʬʠʛʫʨʘ 5. 

 

ʌʠʛʫʨʘ 5. ʇʘʪʲʨʥ ʟʘ ʧʨʦʚʣʠʯʘʥʝ ʠ ʪʝʩʪʚʘʥʝ ʥʘ ʠʟʜʘʪʝʣʠʪʝ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ 

 

ʆʯʘʢʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ 

1. ʇʦʚʠʰʝʥ ʜʦʩʪʲʧ ʥʘ ʄʉʇ ʜʦ ʬʠʥʘʥʩʠʨʘʥʝ. OnePass ʝ ʩʲʟʜʘʜʝʥ, ʟʘ ʜʘ ʧʨʝʦʜʦʣʝʝ ʙʘʨʠʝʨʠʪʝ, 

ʢʦʠʪʦ ʤʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʨʝʱʘʪ ʧʨʠ ʜʦʩʪʲʧʘ ʜʦ ʬʠʥʘʥʩʠʨʘʥʝ, ʦʩʦʙʝʥʦ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʧʘʟʘʨ. ʉ ʧʣʘʪʬʦʨʤʘʪʘ, ʄʉʇ ʱʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʩʚʦʷʪʘ 

ʠʜʝʥʪʠʯʥʦʩʪ ʠ ʬʠʥʘʥʩʦʚʠ ʜʘʥʥʠ ʧʦ ʩʠʛʫʨʝʥ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʥʘʯʠʥ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ 

ʜʦʚʝʨʠʝʪʦ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ. ʊʦʚʘ ʱʝ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʫʩʧʝʰʥʠ ʠʥʚʝʩʪʠʮʠʦʥʥʠ 

ʩʜʝʣʢʠ ʠ ʱʝ ʩʪʠʤʫʣʠʨʘ ʨʘʩʪʝʞʘ ʥʘ ʄʉʇ. ʉ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʧʨʝʯʢʠ ʠ 

ʩʲʢʨʘʱʘʚʘʥʝʪʦ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ, OnePass ʱʝ ʫʣʝʩʥʠ ʜʦʩʪʲʧʘ ʜʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʝ 

ʩʘʤʦ ʟʘ ʠʥʦʚʘʪʠʚʥʠ ʩʪʘʨʪʠʨʘʱʠ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʟʘ ʚʝʯʝ ʫʪʚʲʨʜʝʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʠʪʦ ʪʲʨʩʷʪ 

ʥʘʯʠʥʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ. ʆʯʘʢʚʘ ʩʝ ʩʲʱʦ ʪʘʢʘ ʧʣʘʪʬʦʨʤʘʪʘ ʜʘ ʥʘʤʘʣʠ ʬʠʥʘʥʩʦʚʠʪʝ ʠ ʚʨʝʤʝʚʠ 
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ʨʘʟʭʦʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ, ʢʦʝʪʦ ʱʝ ʥʘʧʨʘʚʠ ʧʨʦʮʝʩʘ ʧʦ-

ʜʦʩʪʲʧʝʥ ʟʘ ʧʦʚʝʯʝ ʢʦʤʧʘʥʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠ ʨʝʩʫʨʩʠ. 

2. ʇʦʚʠʰʝʥʦ ʜʦʚʝʨʠʝ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ. ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ OnePass ʝ ʜʘ ʩʲʟʜʘʜʝ 

ʩʠʛʫʨʥʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʦʚʝʨʷʪ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʜʘʥʥʠ ʠ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʦʪ ʄʉʇ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʣʦʢʯʝʡʥ ʠ SSI ʪʝʭʥʦʣʦʛʠʷ, OnePass ʛʘʨʘʥʪʠʨʘ 

ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʠ ʥʝʠʟʤʝʥʥʦʩʪʪʘ ʥʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷʪʘ, ʢʦʝʪʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ 

ʠʟʤʘʤʠ ʠ ʬʘʣʰʠʬʠʢʘʮʠʠ. ʀʥʚʝʩʪʠʪʦʨʠʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʘʚʷʪ ʠʥʬʦʨʤʠʨʘʥʠ ʠ ʙʲʨʟʠ ʨʝʰʝʥʠʷ 

ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ, ʢʘʪʦ ʨʘʟʯʠʪʘʪ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʊʦʚʘ 

ʱʝ ʧʦʚʠʰʠ ʜʦʚʝʨʠʝʪʦ ʚ ʄʉʇ, ʦʩʦʙʝʥʦ ʟʘ ʢʦʤʧʘʥʠʠʪʝ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʧʘʟʘʨ 

ʠ ʠʩʢʘʪ ʜʘ ʩʝ ʫʪʚʲʨʜʷʪ ʢʘʪʦ ʥʘʜʝʞʜʥʠ ʧʘʨʪʥʴʦʨʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʧʨʝʜʣʘʛʘ ʠ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪ, ʢʦʝʪʦ ʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʪʲʡ ʢʘʪʦ ʠʤ 

ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦ ʠ ʩʠʛʫʨʥʦ ʜʘ ʧʨʦʚʝʨʷʚʘʪ ʬʠʥʘʥʩʦʚʠʪʝ ʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʜʘʥʥʠ ʥʘ 

ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ ʢʦʤʧʘʥʠʠ. 

3. ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʠʣʘʛʘʥʝ ʚ ʨʘʟʣʠʯʥʠ ʩʝʢʪʦʨʠ. OnePass ʝ ʧʨʦʝʢʪʠʨʘʥ ʢʘʪʦ ʫʥʠʚʝʨʩʘʣʥʦ 

ʨʝʰʝʥʠʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʷ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʜʘʧʪʠʨʘʥʦ ʠ ʟʘ 

ʜʨʫʛʠ ʠʥʜʫʩʪʨʠʠ, ʠʟʚʲʥ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʄʉʇ. ʇʣʘʪʬʦʨʤʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʠ ʩʝʢʪʦʨʠ, ʢʘʪʦ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʫʙʣʠʯʥʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ 

ʩʲʱʦ ʠʟʠʩʢʚʘʪ ʥʘʜʝʞʜʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ 

ʟʜʨʘʚʥʠʷ ʩʝʢʪʦʨ OnePass ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʫʜʦʩʪʦʚʝʨʷʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠʣʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧ ʜʦ ʟʜʨʘʚʥʠ ʜʘʥʥʠ ʧʦ ʩʠʛʫʨʝʥ ʥʘʯʠʥ. ɺ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʣʘʪʬʦʨʤʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʘʜʘʧʪʠʨʘʥʘ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʘʢʘʜʝʤʠʯʥʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʟʘʱʠʪʘʚʘ ʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ. ʊʘʟʠ ʛʲʚʢʘʚʦʩʪ ʧʨʘʚʠ OnePass ʨʝʰʝʥʠʝ ʩ ʚʠʩʦʢ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʠ 

ʨʘʟʚʠʪʠʝ, ʢʦʝʪʦ ʱʝ ʦʪʛʦʚʦʨʠ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ ʠʥʜʫʩʪʨʠʠ, ʠʟʠʩʢʚʘʱʠ ʩʠʛʫʨʥʘ ʠ 

ʥʘʜʝʞʜʥʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʜʘʥʥʠ. 

4. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʭʘʨʤʦʥʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʚ ɽʉ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʙʱʦʝʚʨʦʧʝʡʩʢʠ 

ʩʪʘʥʜʘʨʪ ʟʘ ʜʠʛʠʪʘʣʥʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʯʨʝʟ OnePass ʱʝ ʫʣʝʩʥʠ 

ʭʘʨʤʦʥʠʟʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʧʨʦʮʝʩʠʪʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ ɽʉ. ʊʦʚʘ ʱʝ 

ʩʧʦʤʦʛʥʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʜʠʥʝʥ ʧʘʟʘʨ, ʚ ʢʦʡʪʦ ʄʉʇ ʠ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩʚʦʙʦʜʥʦ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʘʜʘʧʪʠʨʘʪ ʩʚʦʠʪʝ ʧʨʘʢʪʠʢʠ ʢʲʤ ʨʘʟʣʠʯʥʠ 

ʥʘʮʠʦʥʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ. ʇʣʘʪʬʦʨʤʘʪʘ ʠʤʘ ʧʦʪʝʥʮʠʘʣ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʤʦʜʝʣ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ɽʚʨʦʧʘ, ʢʘʪʦ ʧʨʝʜʦʩʪʘʚʷ ʝʜʠʥʥʘ ʠ ʥʘʜʝʞʜʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʊʦʚʘ ʱʝ ʫʣʝʩʥʠ ʠ ʜʲʨʞʘʚʥʠʪʝ ʨʝʛʫʣʘʪʦʨʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʩʪʘʥʜʘʨʪʠ ʠ ʱʝ ʩʧʦʤʦʛʥʝ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʩʪʘʙʠʣʥʘ ʠ ʠʥʪʝʛʨʠʨʘʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʩʨʝʜʘ ʚ 

ɽʉ. 

5. ʇʦʚʠʰʝʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʥʘ ʧʨʦʮʝʩʠʪʝ. OnePass ʟʥʘʯʠʪʝʣʥʦ ʱʝ ʧʦʚʠʰʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʦ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ ʠ ʬʠʥʘʥʩʠʨʘʥʝ ʯʨʝʟ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʠ 

ʨʘʟʭʦʜʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʜʘʥʥʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʱʝ ʧʦʟʚʦʣʠ ʥʘ 

ʄʉʇ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʧʦ ʮʠʬʨʦʚ, 

ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʥʘʯʠʥ, ʢʦʝʪʦ ʱʝ ʫʩʢʦʨʠ ʧʨʦʮʝʩʘ ʥʘ ʦʜʦʙʨʝʥʠʝ ʠ ʬʠʥʘʥʩʠʨʘʥʝ. ʊʘʟʠ 

ʧʨʦʟʨʘʯʥʦʩʪ ʱʝ ʧʦʜʦʙʨʠ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʠ 

ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ ʢʦʤʧʘʥʠʠ, ʢʘʪʦ ʩʲʟʜʘʚʘ ʷʩʥʠ ʠ ʧʨʦʚʝʨʠʤʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʦʪʯʝʪʥʦʩʪ. ʊʦʚʘ ʱʝ 

ʥʘʤʘʣʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʛʨʝʰʢʠ ʠ ʥʝʜʦʨʘʟʫʤʝʥʠʷ ʠ ʱʝ ʩʲʟʜʘʜʝ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʟʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʢʘʥʜʠʜʘʪʩʪʚʘʱʠʪʝ ʢʦʤʧʘʥʠʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʱʝ ʦʩʠʛʫʨʠ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʪʯʝʪʥʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ ʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʚʟʝʤʘʥʝ ʥʘ ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʷ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʝʢʪʲʪ OnePass ʝ ʠʥʦʚʘʪʠʚʥʦ ʨʝʰʝʥʠʝ, ʢʦʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, 

ʩʚʲʨʟʘʥʠ ʩ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʠ ʜʦʚʝʨʠʝʪʦ ʤʝʞʜʫ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʄʉʇ) ʠ ʨʠʩʢʦʚʠ 

ʠʥʚʝʩʪʠʪʦʨʠ ʚ ɽʚʨʦʧʘ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʣʦʢʯʝʡʥ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ EBSI ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʠ 

ʮʠʬʨʦʚʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʢʦʥʮʝʧʮʠʷʪʘ (SSI), ʧʣʘʪʬʦʨʤʘʪʘ ʧʨʝʜʣʘʛʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʠʛʫʨʥʘ ʠ ʧʨʦʟʨʘʯʥʘ 

ʩʨʝʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʄʉʇ ʩ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʢʦʷʪʦ ʩʲʟʜʘʚʘ ʜʦʚʝʨʠʝ, ʙʘʟʠʨʘʥʦ ʥʘ 

ʥʘʜʝʞʜʥʘ ʠ ʧʨʦʚʝʨʠʤʘ ʠʥʬʦʨʤʘʮʠʷ. OnePass ʝ ʩʲʦʙʨʘʟʝʥ ʩ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 

ʩʲʶʟ, ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʥʝʛʦʚʘʪʘ ʥʘʜʝʞʜʥʦʩʪ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʪʠʚʥʘʪʘ ʙʘʟʘ ʟʘ 

ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʩʪʘʥʜʘʨʪʠ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ OnePass ʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ 

ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʄʉʇ ʠ ʜʘ ʦʩʠʛʫʨʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʝʭʥʠʷ 

ʨʘʩʪʝʞ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ. ʊʦʡ ʧʨʝʜʦʩʪʘʚʷ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʄʉʇ ʠ ʩʲʟʜʘʚʘ ʧʣʘʪʬʦʨʤʘ ʟʘ 
ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʫʯʘʩʪʥʠʮʠ, ʢʘʪʦ ʙʠʟʥʝʩ ʠʥʢʫʙʘʪʦʨʠ, ʘʢʩʝʣʝʨʘʪʦʨʠ ʠ ʜʨʫʛʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʚ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʠʥʦʚʘʮʠʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ 
ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʬʠʥʘʥʩʠʨʘʥʝ, OnePass ʧʨʝʜʣʘʛʘ ʟʥʘʯʠʪʝʣʥʠ ʧʦʣʟʠ ʟʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ, ʢʘʪʦ 

ʠʤ ʦʩʠʛʫʨʷʚʘ ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʥʘʜʝʞʜʥʠ ʜʘʥʥʠ ʠ ʫʩʢʦʨʷʚʘ ʧʨʦʮʝʩʘ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. OnePass ʝ 

ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʠʯʥʘ ʧʣʘʪʬʦʨʤʘ, ʥʦ ʠ ʚʘʞʥʘ ʩʪʲʧʢʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʫʩʪʦʡʯʠʚʘ, ʩʚʲʨʟʘʥʘ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʠʢʦʥʦʤʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʉʲʩ ʩʚʦʠʪʝ ʠʥʦʚʘʮʠʠ ʠ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʘʥʜʘʨʪʠ, OnePass ʠʤʘ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʙʲʜʝ ʚʦʜʝʱʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʮʠʬʨʦʚʦ ʜʦʚʝʨʠʝ ʠ 

ʬʠʥʘʥʩʠʨʘʥʝ, ʢʦʷʪʦ ʱʝ ʩʪʠʤʫʣʠʨʘ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʘʩʪʝʞ ʠ ʱʝ ʧʦʜʢʨʝʧʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ɽʉ ʚ 

ʛʣʦʙʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪ: ʈʘʙʦʪʘʪʘ ʧʦ ʧʫʙʣʠʢʘʮʠʷʪʘ ʝ ʧʦʜʢʨʝʧʝʥʘ ʦʪ ʧʨʦʝʢʪʘ DIGITAL-2022-DEPLOY-02, 

Project ID: 101102657 ð OnePass.OnePass: SME Financing, Enabling cross-border investment within 

Europe by creating a trust framework between startups, investors, and trusted operators of services to 

startups. 
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ʇʨʠʦʨʠʪʝʪʠ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʙʠʟʥʝʩ 

 Priorities of the Digital Transformation of Bulgarian Business 

ʉʠʤʝʦʥ ʃʘʟʘʨʦʚ1 

ɸʙʩʪʨʘʢʪ 

ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʛʣʦʙʘʣʥʘʪʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʠ ʫʩʢʦʨʝʥʦʪʦ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʟʥʝʩʘ, ʦʩʦʙʝʥʦ ʩʣʝʜ 2020 ʛ. ʠ ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19, 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʚʩʝ ʧʦʚʝʯʝ ʪʲʨʩʷʪ ʥʘʯʠʥʠ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʠ ʢʦʥʢʫʨʠʨʘʪ ʫʩʧʝʰʥʦ ʚ ʙʲʨʟʦ 

ʨʘʟʚʠʚʘʱʠʷ ʩʝ ʪʝʭʥʦʣʦʛʠʯʝʥ ʧʝʡʟʘʞ. ʅʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʨʘʟʛʣʝʞʜʘ ʧʨʠʦʨʠʪʝʪʠʪʝ ʚ ʮʠʬʨʦʚʘʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʙʠʟʥʝʩ ʩ ʬʦʢʫʩ ʚʲʨʭʫ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʦʫʯʚʘʥʝʪʦ ʧʦʜʯʝʨʪʘʚʘ ʢʣʶʯʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʝʢʪʦʨʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʚʠʛʘʪʝʣʠ, ʦʬʦʨʤʷʱʠ 

ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʠʜʝʥʪʠʬʠʮʠʨʘ ʥʷʢʦʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʧʨʦʮʝʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʷ. 

Abstract 

In the context of the global digital transformation in recent decades and the accelerated adoption of 

technologies in the business, especially after 2020 and the COVID-19 pandemic, organizations in Bulgaria 

are increasingly looking for ways to adapt and compete successfully in the rapidly evolving technological 

landscape. The present study examines the priorities of the digital transformation of Bulgarian business with 

a focus on the most frequently used technologies. The study highlights the key technologies, sectors and 

strategic drivers shaping the digital transformation of organizations and identifies some interdependencies 

in the processes related to it. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʙʠʟʥʝʩ, ʦʨʛʘʥʠʟʘʮʠʷ 

Key words: digital transformation, technology, business, organizations 

JEL:  M15, ʆ14, O33 

ʋʚʦʜ 

ʎʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ ʝ ʘʢʪʫʘʣʝʥ ʧʨʦʙʣʝʤ ʩʲʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ʟʘ ʚʩʠʯʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʲʡ ʢʘʪʦ ʧʨʦʤʝʥʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʢʣʠʝʥʪʠʪʝ, ʚʲʪʨʝʰʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʩʲʟʜʘʚʘʥʝʪʦ 

ʥʘ ʩʪʦʡʥʦʩʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨ, ʩʝʢʪʦʨ ʠ ʨʝʛʠʦʥ, ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝ ʧʨʝʚʲʨʥʘ ʚ 

ʠʤʧʝʨʘʪʠʚ ʟʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʚ ʮʷʣ ʩʚʷʪ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʚʟʝʤʘʪ ʨʝʰʝʥʠʷ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʮʝʣʠ, ʟʘ ʜʘ ʦʩʪʘʥʘʪ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʠ. 

ʇʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19 ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʩʢʦʨʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʧʣʘʪʬʦʨʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ (Priyono et al., 2020), ʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʩʦʮʠʘʣʥʠ, ʛʝʦʧʦʣʠʪʠʯʝʩʢʠ ʠ ʜʨʫʛʠ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ Ăʉʪʦʧʘʥʩʢʦ ʫʧʨʘʚʣʝʥʠʝñ, ʉʪʦʧʘʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ, ORCID 0000-0001-8549-6858, e-mail: slazarov@feb.uni-sofia.bg 
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ʢʨʠʟʠ, ʟʘ ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʝ ʥʦʚʠ ʬʦʨʤʠ, ʦʙʦʩʦʙʷʚʘʡʢʠ ʩʝ ʢʘʪʦ 

ʟʘʧʣʘʭʘ, ʥʦ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ (Bai et al., 2021). ʉʚʲʨʟʘʥʠʪʝ ʩ ʪʦʚʘ ʧʨʦʤʝʥʠ ʚ ʩʨʝʜʘʪʘ 

ʠ ʚ ʩʘʤʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʪʠʢʥʘʭʘ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʝʢʠʧʠ ʢʲʤ ʜʝʡʩʪʚʠʝ, ʢʘʪʦ ʧʦʚʠʰʠʭʘ 

ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɿʘ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ 

ʙʲʨʟʦ ʢʲʤ ʪʘʟʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʤʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʷʙʚʘʰʝ ʜʘ ʥʘʧʨʘʚʷʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʥʘ 

ʚʲʪʨʝʰʥʠʪʝ ʩʠ ʩʪʨʫʢʪʫʨʠ ʠ ʧʦʨʘʜʠ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʘ ʚʲʚʝʜʘʪ ʥʦʚʠ ʧʨʦʮʝʩʠ ʠ ʧʨʦʮʝʜʫʨʠ, 

ʢʦʠʪʦ ʠʤʘʪ ʜʲʣʙʦʢʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʦʩʥʦʚʥʠʪʝ ʠʤ ʦʧʝʨʘʮʠʠ (Fletcher & Griffiths, 2020). 

ʂʦʤʧʘʥʠʠʪʝ ʧʨʠʙʝʛʥʘʭʘ ʜʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ï ʦʪ ʧʨʦʜʘʞʙʠ ʧʨʝʟ ʝʣʝʢʪʨʦʥʥʠ ʢʘʥʘʣʠ 

ʜʦ ʢʦʥʬʝʨʝʥʪʥʠ ʨʘʟʛʦʚʦʨʠ ʩ ʢʣʠʝʥʪʠ ʠ ʩʣʫʞʠʪʝʣʠ, ʨʘʙʦʪʝʱʠ ʦʪ ʚʢʲʱʠ, ʧʦʜʦʙʨʠʭʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ 

ʩʠʛʫʨʥʦʩʪ ʠ ʩʲʟʜʘʜʦʭʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʥʫʞʜʠ.  

ɺ ʙʲʨʟʦ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʩʨʝʜʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʜʦʙʘʚʷʪ ʠ ʥʦʚʠ ʝʣʝʤʝʥʪʠ, ʚʘʞʥʠ ʟʘ ʫʩʧʝʭʘ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʢʘʢʪʦ ʥʘʧʨʠʤʝʨ ʪʝʤʘʪʘ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʙʠʟʥʝʩʘ ʠ ʧʨʠʚʝʞʜʘʥʝʪʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ 

ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʲʤ ʥʝʷ, ʧʨʠʚʣʠʯʘʡʢʠ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʚʩʝ ʧʦʚʝʯʝ ʤʝʥʠʜʞʲʨʠ (Feroz et al., 

2023). ʅʘʡ-ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʛʝʥʝʨʘʪʠʚʥʠʪʝ ʤʦʜʝʣʠ ʟʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʥʘʩʲʨʯʘʚʘʪ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʪʲʨʩʷʪ ʚʩʝ ʧʦʚʝʯʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʧʨʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʮʝʣʠʪʝ(Holmstrºm, 2022). ʅʝʩʲʤʥʝʥʦ ʩ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, 

ʢʦʠʪʦ ʪʝ ʧʨʝʜʣʘʛʘʪ ʟʘ ʙʠʟʥʝʩʘ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʥʫʞʜʘʪʘ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʦʜʭʦʜ ʧʨʠ ʫʧʨʘʚʣʝʥʠʝʪʦ 

ʥʘ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʘʩʪʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩʘ ʧʨʠʥʫʜʝʥʠ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʙʲʨʟʠ ʜʝʡʩʪʚʠʷ. 

ʅʘ ʪʦʟʠ ʬʦʥ ʧʨʦʮʝʩʠʪʝ ʥʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ɹʲʣʛʘʨʠʷ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʣʝʜʚʘʪ 

ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʥʦ ʚʲʧʨʝʢʠ ʪʦʚʘ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʦʩʦʯʚʘʪ, ʯʝ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ 

ʠʟʦʩʪʘʚʘ ʚʲʚ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ ʩʪʨʘʥʠ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ). 

ɼʘʥʥʠ ʦʪ ʧʦʩʣʝʜʥʠʷ ʜʦʢʣʘʜ, ʠʟʧʦʣʟʚʘʱ  Ăʀʥʜʝʢʩ ʥʘ ʮʠʬʨʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʦʙʱʝʩʪʚʦò1 (ʥʘ ʘʥʛʣ. 

Digital Economy and Society, DESI), ʩʲʩʪʘʚʝʥ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ (ɽʂ) ʠ ʯʘʩʪ ʦʪ ʧʦʣʠʪʠʯʝʩʢʘʪʘ 

ʨʘʤʢʘ Ăʎʠʬʨʦʚʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ɽʚʨʦʧʘñ2 (ʥʘ ʘʥʛʣ. Europeôs Digital Decade), ʦʪʯʠʪʘ, ʯʝ ʩʪʨʘʥʘʪʘ ʥʠ ʝ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʜ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʙʠʟʥʝʩʘ ʠ ʩʝ ʥʘʨʝʞʜʘ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʩʨʝʜ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ ɽʉ3. ɺ ʜʦʢʣʘʜʘ ʩʝ 

ʧʦʩʦʯʚʘ, ʯʝ ʝʜʚʘ 14,2% ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʚʲʟʧʨʠʝʣʠ ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʲʱʝʩʪʚʝʥʦ 

ʧʦʜ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ɽʉ ʦʪ 38,9 %, ʘ 3,6% ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠʟʧʦʣʟʚʘʪ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, 

ʦʪʥʦʚʦ ʧʦʜ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ɽʉ ʦʪ 8%.  

ɺ ʥʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʨʠʦʨʠʪʝʪʠʪʝ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʷ 

ʙʠʟʥʝʩ ʢʘʪʦ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʢʘʢʪʦ ʠ ʩʪʨʫʢʪʫʨʥʘ ʙʠʟʥʝʩ ʩʪʘʪʠʩʪʠʢʘ, ʟʘ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʟʘʢʣʶʯʝʥʠʷ ʦʪʥʦʩʥʦ 

ʨʘʟʣʠʯʥʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʩʝ ʧʦʜʦʙʨʠ ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʚ ɹʲʣʛʘʨʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ 

ɿʘ ʥʘʙʣʶʜʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ Ăʀʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘñ, ʢʦʝʪʦ ʝ ʯʘʩʪ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ 

 
1 ʀʥʜʝʢʩ ʥʘ ʮʠʬʨʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʦʙʱʝʩʪʚʦ, ɽʚʨʦʧʝʡʩʢʘ ʢʦʤʠʩʠʷ,  https://digital-decade-desi.digital-

strategy.ec.europa.eu (ʧʦʩʝʪʝʥʦ ʥʘ 1 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 
2 ʎʠʬʨʦʚʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ɽʚʨʦʧʘ, ɽʚʨʦʧʝʡʩʢʘ ʢʦʤʠʩʠʷ, https://digital-strategy.ec.europa.eu/bg/policies/europes-

digital-decade (ʧʦʩʝʪʝʥʦ ʥʘ 15 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 
3 ɼʦʢʣʘʜ ʧʦ ʜʲʨʞʘʚʠ ʟʘ ʮʠʬʨʦʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ - ɹʲʣʛʘʨʠʷ 2024 ʛ., ɽʚʨʦʧʝʡʩʢʠ ʩʲʶʟ, https://digital-

strategy.ec.europa.eu/ (ʧʦʩʝʪʝʥʦ ʥʘ 5 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 

https://digital-decade-desi.digital-strategy.ec.europa.eu/
https://digital-decade-desi.digital-strategy.ec.europa.eu/
https://digital-strategy.ec.europa.eu/bg/policies/europes-digital-decade
https://digital-strategy.ec.europa.eu/bg/policies/europes-digital-decade
https://digital-strategy.ec.europa.eu/
https://digital-strategy.ec.europa.eu/
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ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʧʨʦʛʨʘʤʘ ʠ ʩʝ ʧʨʦʚʝʞʜʘ ʝʞʝʛʦʜʥʦ ʚʲʚ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ-ʯʣʝʥʢʠ ʥʘ ɽʉ ʧʦ ʝʜʠʥʥʘ 

ʤʝʪʦʜʦʣʦʛʠʷ. ʎʝʣʪʘ ʤʫ ʝ ʜʘ ʦʩʠʛʫʨʠ ʥʘʜʝʞʜʥʘ ʠ ʩʨʘʚʥʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ɽʚʨʦʧʘ. ʇʨʦʫʯʚʘʥʝʪʦ ʦʙʭʚʘʱʘ ʚʩʠʯʢʠ 

ʟʘʜʲʣʞʠʪʝʣʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʩʲʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʪʘʪʠʩʪʠʢʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʧʲʣʥʘ ʩʨʘʚʥʠʤʦʩʪ ʥʘ ʜʘʥʥʠʪʝ ʩ ʚʩʠʯʢʠ 

ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʥʘ ɽʉ, ʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʩʨʘʚʥʠʤʦʩʪ ʚʲʚ ʚʨʝʤʝʪʦ - ʯʘʩʪʠʯʥʘ ʩʨʘʚʥʠʤʦʩʪ ʧʦʨʘʜʠ 

ʧʨʦʤʝʥʠ ʚ ʦʙʱʘʪʘ ʤʫ ʤʝʪʦʜʦʣʦʛʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʣʫʞʘʪ ʠ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʯʘʩʪ ʦʪ 

ʠʥʜʠʢʘʪʦʨʠʪʝ ʥʘ Ăʀʥʜʝʢʩ ʥʘ ʮʠʬʨʦʚʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʦʙʱʝʩʪʚʦò, ʚʲʧʨʝʢʠ ʪʦʚʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʤʘʢʘʨ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʪʲʣʢʫʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʦʢʣʘʜʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ 

ñʎʠʬʨʦʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ɽʚʨʦʧʘñ, ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʧʦʩʪʘʚʷʪ ʧʨʷʢʦ, ʪʲʡ ʢʘʪʦ ʚ ʠʥʜʝʢʩʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʪʝʞʝʩʪʠ, ʠʟʤʝʨʝʥʠʷ ʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ1. 

ɺʲʚ ʚʨʲʟʢʘ ʩ ʧʨʦʬʠʣʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʘʥʘʣʠʟʘ, ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʦʪ 

ʩʪʨʫʢʪʫʨʥʘʪʘ ʙʠʟʥʝʩ ʩʪʘʪʠʩʪʠʢʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʩ ʦʩʥʦʚʝʥ ʠʟʪʦʯʥʠʢ  ʛʦʜʠʰʥʠʪʝ ʦʪʯʝʪʠ ʥʘ 

ʥʝʬʠʥʘʥʩʦʚʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʲʩʪʘʚʷʱʠ ʠ ʥʝʩʲʩʪʘʚʷʱʠ ʙʘʣʘʥʩ, ʩʲʙʨʘʥʠ ʠ ʦʙʨʘʙʦʪʝʥʠ ʦʪ 

ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ2. ɺʩʠʯʢʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʥʘʩʪʦʷʱʝʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʜʘʥʥʠ ʩʘ ʟʘ ʝʜʥʦʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʠ ʩʘ ʘʢʪʫʘʣʥʠ ʢʲʤ ʢʨʘʷ 2022 ʛ.   

ɼʘʥʥʠ 

ɼʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ Ăʀʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘñ, ʧʨʦʚʝʜʝʥʦ ʩʨʝʜ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ 

ʚ ɹʲʣʛʘʨʠʷ, ʩʘ ʩʲʙʨʘʥʠ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʯʨʝʟ 

ʭʘʨʤʦʥʠʟʠʨʘʥ ʚʲʧʨʦʩʥʠʢ ʥʘ ɽʚʨʦʩʪʘʪ, ʢʦʡʪʦ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʚʩʷʢʘ ʛʦʜʠʥʘ, ʟʘ ʜʘ ʦʪʨʘʟʠ ʙʲʨʟʦʪʦ 

ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʧʦʣʟʚʘʥʠ ʩʨʝʜ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɽʚʨʦʧʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʝʜʠʥʠʮʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ Ăʧʨʝʜʧʨʠʷʪʠʝñ ʠ ʦʙʭʚʘʱʘ 

ʚʩʠʯʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʥʝʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ ʩ 10 ʠ ʧʦʚʝʯʝ ʟʘʝʪʠ ʣʠʮʘ. ʇʨʦʫʯʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʚʲʨʭʫ ʩʪʨʘʪʠʬʠʮʠʨʘʥʘ ʩʣʫʯʘʡʥʘ ʠʟʚʘʜʢʘ, ʚʢʣʶʯʚʘʱʘ ʦʢʦʣʦ 5000 ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʥʥʠʪʝ ʩʝ ʩʲʙʠʨʘʪ 

ʯʨʝʟ ʫʝʙ ʙʘʟʠʨʘʥ ʦʥʣʘʡʥ ʚʲʧʨʦʩʥʠʢ ʠʣʠ ʧʦ ʪʝʣʝʬʦʥ ʠ ʠʤʝʡʣ.  

ɹʘʟʘʪʘ ʜʘʥʥʠ ʟʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʦʣʫʯʝʥʘ ʯʨʝʟ ʠʥʜʠʚʠʜʫʘʣʥʘ ʟʘʷʚʢʘ ʢʲʤ ʅʘʮʠʦʥʘʣʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ ʠ ʩʲʛʣʘʩʥʦ Ăʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʘʥʦʥʠʤʠʟʠʨʘʥʠ ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʜʘʥʥʠ ʟʘ ʥʘʫʯʥʠ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʣʠñ. ɺ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʠʟʚʘʜʢʘ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʟʘ 2023 ʛ. (ʩ 

ʘʢʪʫʘʣʥʠ ʜʘʥʥʠ ʢʲʤ ʢʨʘʷ ʥʘ 2022 ʛ.) ʩʘ ʚʢʣʶʯʝʥʠ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʷ ʚʲʧʨʦʩʥʠʢ ʦʪ 4739 

ʥʝʬʠʥʘʥʩʦʚʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ɹʲʣʛʘʨʠʷ. ʆʪ ʦʙʱʠʷ ʚʲʧʨʦʩʥʠʢ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʠʟʚʝʜʝʥʠ 25 ʚʲʧʨʦʩʘ, 

ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʜʦʧʲʣʥʝʥʠʝ, ʟʘ ʩʲʱʠʪʝ 4739 ʥʝʬʠʥʘʥʩʦʚʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠ ʜʘʥʥʠ ʦʪ ʩʪʨʫʢʪʫʨʥʘʪʘ 

ʙʠʟʥʝʩ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʩʲʱʠʷ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜ (ʬʠʩʢʘʣʥʘʪʘ 2022 ʛ.). ʊʝ ʦʙʭʚʘʱʘʪ ʧʦʢʘʟʘʪʝʣʠʪʝ ʨʘʟʤʝʨ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʝʪʦ (ʚ ʙʨʦʡ ʟʘʝʪʠ ʣʠʮʘ), ʚʲʟʨʘʩʪ (ʚ ʛʦʜʠʥʠ), ʩʝʢʪʦʨ ʧʦ Ăʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠñ (ʂʀɼ ï 2008) ʠ ʨʝʛʠʦʥ ʩʧʦʨʝʜ Ăʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ 

ʝʜʠʥʠʮʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʮʝʣʠ ʚ ɹʲʣʛʘʨʠʷñ (NUTS).  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ Ăʈʘʟʤʝʨñ, ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʩʘ ʨʘʟʜʝʣʝʥʠ ʠ ʢʦʜʠʨʘʥʠ ʚ ʪʨʠ ʛʨʫʧʠ ʢʘʢʪʦ 

ʩʣʝʜʚʘ: 1 ï ʤʝʞʜʫ 10 ʠ 49 ʟʘʝʪʠ ʣʠʮʘ, 2 ï ʤʝʞʜʫ 50 ʠ 249 ʟʘʝʪʠ ʣʠʮʘ, 3 ï ʥʘʜ 250 ʟʘʝʪʠ ʣʠʮʘ. 

ɺʲʟʨʘʩʪʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʝ ʠʟʯʠʩʣʝʥʘ ʢʘʪʦ ʙʨʦʷ ʛʦʜʠʥʠ ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʠʤ ʜʦ ʤʦʤʝʥʪʘ ʥʘ 

ʧʨʦʫʯʚʘʥʝʪʦ (2022 ʛ.). ɼʘʥʥʠʪʝ ʩʘ ʟʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʰʝʩʪ ʨʝʛʠʦʥʘ ʩʧʦʨʝʜ Ăʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 

 
1 ʄʝʪʦʜʦʣʦʛʠʯʥʘ ʙʝʣʝʞʢʘ ʥʘ DESI ð ʩ, https://digital-strategy.ec.europa.eu/bg/library/desi-methodological-note-

digital-decade (ʧʦʩʝʪʝʥʦ ʥʘ 15 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 
2 ɹʠʟʥʝʩ ʩʪʘʪʠʩʪʠʢʘ, ʅʘʮʠʦʥʘʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ, https://www.nsi.bg/bg/content/782/ʙʠʟʥʝʩ-ʩʪʘʪʠʩʪʠʢʘ 

(ʧʦʩʝʪʝʥʦ ʥʘ 5 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 

https://digital-strategy.ec.europa.eu/bg/library/desi-methodological-note-digital-decade
https://digital-strategy.ec.europa.eu/bg/library/desi-methodological-note-digital-decade
https://www.nsi.bg/bg/content/782/бизнес-статистика
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ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʝʜʠʥʠʮʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʮʝʣʠ ʚ ɹʲʣʛʘʨʠʷñ - ʉʝʚʝʨʦʟʘʧʘʜʝʥ (BG31), ʉʝʚʝʨʝʥ 

ʮʝʥʪʨʘʣʝʥ (BG32), ʉʝʚʝʨʦʠʟʪʦʯʝʥ (BG33),  ʖʛʦʠʟʪʦʯʝʥ (BG34), ʖʛʦʟʘʧʘʜʝʥ (BG41) ʖʞʝʥ 

ʮʝʥʪʨʘʣʝʥ (BG42). 

ɺʲʧʨʦʩʥʠʢ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘ 

ɼʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ Ăʀʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘñ ʩʘ ʩʲʙʨʘʥʠ ʯʨʝʟ ʘʥʢʝʪʥʘ ʢʘʨʪʘ, ʢʦʷʪʦ 

ʩʝ ʧʦʧʲʣʚʘ ʦʪ ʩʣʫʞʠʪʝʣ, ʢʦʡʪʦ ʝ ʥʘʡ-ʜʦʙʨʝ ʟʘʧʦʟʥʘʪ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝʪʦ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʠʟʙʨʘʥʠ 25 ʚʲʧʨʦʩʘ 

ʦʪ Ăɸʥʢʝʪʥʘ ʢʘʨʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʠ 

ʝʣʝʢʪʨʦʥʥʘ ʪʲʨʛʦʚʠʷ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʧʨʝʟ 2023 ʛʦʜʠʥʘñ1, ʩ ʢʦʠʪʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʠʪʝ ʮʠʬʨʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ,  ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ï ʦʪ ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʦʬʠʩ ʩʦʬʪʫʝʨ 

ʠ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ ʜʦ ʚʠʩʦʢʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʘʥʘʣʠʟʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ 

ʚʩʠʯʢʠ ʚʲʧʨʦʩʠ ʩʘ ʢʦʜʠʨʘʥʠ ʩ 0 ï ʥʝ ʠ 1 ï ʜʘ.  

ɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠ  

ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠʪʝ ʝ ʠʟʚʲʨʰʝʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʦʬʪʫʝʨ (IBM SPSS Statistics) ʯʨʝʟ 

ʦʩʥʦʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʨʢʠ ʟʘ ʦʙʦʙʱʘʚʘʥʝ ʠ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʜʘʥʥʠ - ʜʝʩʢʨʠʧʪʠʚʝʥ ʘʥʘʣʠʟ, ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʦʙʦʙʱʘʚʘʥʝʪʦ ʠ ʦʧʠʩʚʘʥʝʪʦ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʘʥʥʠʪʝ, ʩʲʩʪʘʚʝʥʠ ʩʘ ʠ ʢʨʲʩʪʦʩʘʥʠ ʪʘʙʣʠʮʠ, ʩ ʢʦʠʪʦ ʜʘ ʩʝ ʦʧʠʰʝ 

ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʚʝ ʢʘʪʝʛʦʨʠʡʥʠ ʧʨʦʤʝʥʣʠʚʠ ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʨʘʟʤʝʨ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʪʦʚʘ ʜʘʣʠ ʪʷ 

ʠʟʧʦʣʟʚʘ ʠʣʠ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʦʙʦʙʱʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʛʨʘʬʠʯʥʦ. 

ʈʝʟʫʣʪʘʪʠ 

ʆʙʱʠ ʥʘʙʣʶʜʝʥʠʷ 

ʆʪ ʥʘʙʣʶʜʘʚʘʥʠʪʝ 25 ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʪʨʠʪʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʨʝʜ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʬʠʢʩʠʨʘʥʘ ʠʥʪʝʨʥʝʪ ʚʨʲʟʢʘ (94,9% ʦʪ ʚʩʠʯʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʝʥʠ ʚ 

ʠʟʩʣʝʜʚʘʥʝʪʦ), ʬʠʨʤʝʥ ʫʝʙʩʘʡʪ (59,9%) ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ (42,5%) ï ʦʪʙʝʣʷʟʘʥʠ ʚ ʟʝʣʝʥ ʮʚʷʪ ʚʲʚ 

ʌʠʛʫʨʘ 1. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʯʘʢʚʘʥʠ ʧʨʝʜʚʠʜ ʥʠʩʢʠʷ ʬʠʥʘʥʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʥ ʧʨʘʛ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ 

ʧʦʜʦʙʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʨʝʜ ʥʘʡ-ʤʘʣʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʪʝʟʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ï ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʟʚʦʣʷʚʘʱʠ ʬʠʟʠʯʝʩʢʦ ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʤʘʰʠʥʠ ʯʨʝʟ ʘʚʪʦʥʦʤʥʠ ʨʝʰʝʥʠʷ (0,9%),  ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʫʩʪʥʘ ʨʝʯ ʚ ʤʘʰʠʥʥʦʯʝʪʠʤ ʬʦʨʤʘʪ (1%) ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʠʩʤʝʥʘ 

ʠʣʠ ʫʩʪʥʘ ʨʝʯ (1,2%). ʊʦʚʘ ʥʝ ʝ ʠʟʥʝʥʘʜʚʘʱʦ, ʪʲʡ ʢʘʪʦ ʪʦʟʠ ʨʦʜ ʪʝʭʥʦʣʦʛʠʠ ʦʪʨʘʟʷʚʘʪ ʧʦʩʣʝʜʥʠʪʝ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘ ʀʂʊ ʩʝʢʪʦʨʘ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʠʟʠʩʢʚʘ ʩʧʝʮʠʬʠʯʥʠ ʫʤʝʥʠʷ, ʢʘʢʪʦ ʠ 

ʩʲʱʝʩʪʚʝʥʠ ʬʠʥʘʥʩʦʚʠ ʠʥʚʝʩʪʠʮʠʠ. 

ɼʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʘ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʚ ʙʲʣʛʘʨʩʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʘ ʩʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʨʝʩʫʨʩʠʪʝ - ERP (33,2%), ʢʦʤʧʶʪʲʨʥʠ ʫʩʣʫʛʠ ʚ ʦʙʣʘʢ, ʠʟʧʦʣʟʚʘʥʠ ʧʦ ʠʥʪʝʨʥʝʪ - ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ 

(20,6%) ʠ ʝʣʝʢʪʨʦʥʥʠ ʬʘʢʪʫʨʠ (ʝ-ʬʘʢʪʫʨʠ) ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʬʦʨʤʘʪ, ʧʦʜʭʦʜʷʱ ʟʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʙʨʘʙʦʪʢʘ (18,9%) ï ʦʪʙʝʣʷʟʘʥʠ ʚ ʦʨʘʥʞʝʚ ʮʚʷʪ ʥʘ ʌʠʛʫʨʘ 1. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʪʘʢʠʚʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘʟʚʘ ʥʘʧʨʝʜʥʘʣʦʩʪ ʥʘ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʪʝʟʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʲʧʨʝʢʠ 

ʯʝ ʜʝʣʲʪ ʠʤ ʧʨʦʮʝʥʪʥʦ ʝ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʲʢ ʚ ʨʘʤʢʠʪʝ ʥʘ ʠʟʚʘʜʢʘʪʘ. 

ʄʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʟʘʢʣʶʯʝʥʠʝ, ʯʝ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʙʠʟʥʝʩ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ 

ʝ ʩʚʲʨʟʘʥʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʠ, ʢʲʜʝʪʦ ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠʟʧʦʣʟʚʘʪ 

 
1  ʄʝʪʘʜʘʥʥʠ ʠ ʤʝʪʦʜʦʣʦʛʠʷ, ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʀʂʊ ʚ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʅʘʮʠʦʥʘʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ, 

https://www.nsi.bg/bg/content/2841/ʠʟʧʦʣʟʚʘʥʝ-ʥʘ-ʠʢʪ-ʚ-ʧʨʝʜʧʨʠʷʪʠʷʪʘ (ʧʦʩʝʪʝʥʦ ʥʘ 15 ʦʢʪʦʤʚʨʠ 2024 ʛ.) 

https://www.nsi.bg/bg/content/2841/използване-на-икт-в-предприятията
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ʥʷʢʘʢʲʚ ʚʠʜ ʠʥʪʝʨʥʝʪ ʫʩʣʫʛʘ. ʊʦʚʘ ʝ ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʩʣʫʛʠ ʚ ʦʙʣʘʢ (ʧʦʱʘ, ʦʬʠʩ, 

ʭʦʩʪʠʥʛ ʠ ʜʨ.), ʢʦʠʪʦ ʩʨʝʜʥʦ 12% ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠʟʧʦʣʟʚʘʪ. ʊʨʝʪʘʪʘ ʛʨʫʧʘ ʩʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʪʠʧ 

ʙʠʟʥʝʩ ʩʦʬʪʫʝʨ (ERP, CRM, BI), ʢʦʠʪʦ ʩʨʝʜʥʦ 18% ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʩʘ ʚʥʝʜʨʠʣʠ. 

 
ʀʟʪʦʯʥʠʢ: ʀʟʛʦʪʚʝʥʘ ʦʪ ʘʚʪʦʨʘ 

ʌʠʛʫʨʘ 1: ʎʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ  

ɺʠʩʦʢʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʧʨʦʛʨʘʤʠʪʝ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʠʤʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʥʠʩʢʠ ʥʠʚʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ (ʩʨʝʜʥʦ ʦʢʦʣʦ 1% ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ). ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʙʱʠʷ ʘʥʘʣʠʟ ʪʦʚʘ ʝ ʦʙʷʩʥʠʤʦ, 

ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ, ʯʝ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʨʫʛʠ, ʧʦ-ʙʘʟʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʲʱʦ ʙʝʣʝʞʠ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʠ 

ʥʠʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʦʙʱʦʪʦ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ ʚ ɹʲʣʛʘʨʠʷ. 

ʈʘʟʤʝʨ  

ɿʘ ʪʨʠʪʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʯʝʪʣʠʚʘ ʟʘʚʠʩʠʤʦʩʪ ʱʦ 

ʩʝ ʢʘʩʘʝ ʧʨʦʮʝʥʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʨʷʤʦ ʨʘʟʤʝʨʘ ʠʤ - ʤʝʞʜʫ 10 

ʠ 49, ʤʝʞʜʫ 50 ʠ 249 ʠ ʥʘʜ 250 ʟʘʝʪʠ ʣʠʮʘ. ʉ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʦʪ ʛʨʫʧʘ 1 ʢʲʤ ʛʨʫʧʘ 3, ʙʝʣʝʞʝʱʦ 

ʫʚʝʣʠʯʝʥʠʝ ʙʨʦʷ ʥʘ ʟʘʝʪʠ ʣʠʮʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ ʜʝʣʲʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʠʪʦ 

ʠʟʧʦʣʟʚʘʪ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ.  
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ʀʟʪʦʯʥʠʢ: ʀʟʛʦʪʚʝʥʘ ʦʪ ʘʚʪʦʨʘ 

ʌʠʛʫʨʘ 2: ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʧʨʷʤʦ ʨʘʟʤʝʨ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʟʘ ʪʨʠʪʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ 

ʪʝʭʥʦʣʦʛʠʠ - ʀʥʪʝʨʥʝʪ, ʋʝʙʩʘʡʪ ʠ ʉʦʮʠʘʣʥʠ ʤʨʝʞʠ (ʩ ʣʠʥʠʷ ʥʘ ʪʨʝʥʜʘ) 

ʉʲʱʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʩʘ ʚʘʣʠʜʥʠ ʠ ʟʘ ʛʨʫʧʘʪʘ ʥʘ ʥʘʡ-ʤʘʣʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ï ʧʨʦʛʨʘʤʠʪʝ ʩ 

ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʢʘʢʪʦ ʠ ʪʨʠʪʝ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʘ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʚ ʙʲʣʛʘʨʩʢʠʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ERP, ʝ-ʬʘʢʪʫʨʠ ʠ ʧʦʱʘ ʚ ʦʙʣʘʢʘ. 

ɺʲʟʨʘʩʪ  

ʆʪʥʦʚʦ ʟʘ ʪʨʠʪʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʲʱʝʩʪʚʝʥʠ 

ʨʘʟʣʠʯʠʷ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʢʘʪʦ ʧʨʦʮʝʥʪ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʚ ʠʟʚʘʜʢʘʪʘ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʪʘ 

ʠʤ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʧʨʠ ʧʦ-ʩʪʘʨʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʥʘʜ 16 ʛʦʜʠʥʠ) ʧʨʦʮʝʥʪʲʪ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʠ ʟʘ ʪʨʠʪʝ 

ʢʘʪʝʛʦʨʠʠ ʝ ʧʦ-ʚʠʩʦʢ, ʥʦ ʨʘʟʣʠʢʘʪʘ ʝ ʥʘʡ-ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʠʨʤʝʥ ʫʝʙʩʘʡʪ. ʇʦ-

ʤʣʘʜʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʦʜ 10 ʛʦʜʠʥʠ) ʠʤʘʪ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʠʥʪʝʨʥʝʪ, ʥʦ ʧʦʢʘʟʚʘʪ ʤʥʦʛʦ 

ʧʦ-ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʠʨʤʝʥ ʫʝʙʩʘʡʪ ʠ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʜʦʢʘʪʦ 

ʜʦʩʪʲʧʲʪ ʜʦ ʠʥʪʝʨʥʝʪ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʚʩʠʯʢʠ, ʥʷʢʦʠ ʮʠʬʨʦʚʠ ʠʥʩʪʨʫʤʝʥʪʠ ʦʪʥʝʤʘʪ 

ʧʦʚʝʯʝ ʚʨʝʤʝ, ʟʘ ʜʘ ʙʲʜʘʪ ʚʲʟʧʨʠʝʪʠ, ʜʦʢʘʪʦ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʨʘʩʪʘʪ ʠ ʩʝ ʫʪʚʲʨʞʜʘʚʘʪ. 

ʊʝʥʜʝʥʮʠʷʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʟʨʝʣʦʩʪʪʘ ʩʠ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩʘ ʧʦ-ʩʢʣʦʥʥʠ ʜʘ ʠʥʚʝʩʪʠʨʘʪ ʚ 

ʮʠʬʨʦʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʪʦ ʫʝʙʩʘʡʪ, ʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʦʩʪʘʚʘ 

ʦʪʥʦʩʠʪʝʣʥʦ ʥʝʧʨʦʤʝʥʝʥʦ ʟʘ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʌʠʛʫʨʘ 3: ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʪʨʠʪʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʥʪʝʨʥʝʪ, ʋʝʙʩʘʡʪ ʠ ʉʦʮʠʘʣʥʠ 

ʤʨʝʞʠ) ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ 

ʉʭʦʜʥʠ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʠ ʟʘ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʪʘʤ ʦʩʥʦʚʥʘʪʘ 

ʜʠʥʘʤʠʢʘ ʝ ʧʨʠ ʥʘʙʣʶʜʝʥʠʝʪʦ ʟʘ ERP ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʧʦ-ʩʪʘʨʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟʧʦʣʟʚʘʪ ʚ ʧʦ-ʛʦʣʷʤʘ 

ʩʪʝʧʝʥ. ɼʚʠʞʝʥʠʝʪʦ ʚ ʥʠʚʘʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʪʘʟʠ ʛʨʫʧʘ ʦʪʥʦʚʦ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ 

ʥʫʞʜʠʪʝ ʠ ʧʨʠʦʨʠʪʝʪʠʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʩʝ ʧʨʦʤʝʥʷʪ ʩ ʨʘʟʚʠʪʠʝʪʦ ʠʤ, ʢʘʪʦ ʧʦ-ʩʣʦʞʥʠʪʝ ʩʠʩʪʝʤʠ 

ʢʘʪʦ ERP ʧʨʠʜʦʙʠʚʘʪ ʟʥʘʯʝʥʠʝ ʩ ʨʘʩʪʝʞʘ ʥʘ ʙʠʟʥʝʩʘ. 

ʉʝʢʪʦʨ 

ɺ ʠʟʚʘʜʢʘʪʘ ʧʦʧʘʜʘʪ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ 12 ʩʝʢʪʦʨʘ ʧʦ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠ (ʂʀɼ-

2008). ʅʘʡ-ʛʦʣʷʤ ʝ ʙʨʦʷʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʦʪ ʩʝʢʪʦʨ Ăʇʨʝʨʘʙʦʪʚʘʱʘ ʧʨʦʤʠʰʣʝʥʦʩʪñ ʩ ʢʦʜ C (1576 

ʧʨʝʜʧʨʠʷʪʠʷ), ʩʣʝʜʚʘʥʠ ʦʪ Ăʊʲʨʛʦʚʠʷ; ʨʝʤʦʥʪ ʥʘ ʘʚʪʦʤʦʙʠʣʠ ʠ ʤʦʪʦʮʠʢʣʝʪʠñ ʩ ʢʦʜ G (1088), ʘ ʥʘ 

ʪʨʝʪʦ ʤʷʩʪʦ ʩʝ ʥʘʨʝʞʜʘʪ ʧʦ ʙʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʦʪ ʩʝʢʪʦʨ Ăʉʪʨʦʠʪʝʣʩʪʚʦñ ʩ ʢʦʜ F (454).  

ɺ ʘʥʘʣʠʟʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʝʢʪʦʨʠ ʩʝ ʦʪʢʨʦʷʚʘʪ ʪʨʠ ï Ăʉʲʟʜʘʚʘʥʝ ʠ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʚʦʨʯʝʩʢʠ ʧʨʦʜʫʢʪʠ; ɼʘʣʝʢʦʩʲʦʙʱʝʥʠʷñ ʩ ʢʦʜ J (325 

ʧʨʝʜʧʨʠʷʪʠʷ), Ăʇʨʦʬʝʩʠʦʥʘʣʥʠ ʜʝʡʥʦʩʪʠ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ ʩ ʢʦʜ M (177) ʠ Ăʇʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʠ ʥʘ ʛʘʟʦʦʙʨʘʟʥʠ ʛʦʨʠʚʘñ ʩ ʢʦʜ D (41). ʅʘ ʌʠʛʫʨʘ 

5 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʲʦʪʚʝʪʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ 

ʧʨʦʫʯʚʘʥʝʪʦ ʚ ʪʨʠʪʝ ʩʝʢʪʦʨʘ. 
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ʌʠʛʫʨʘ 4: ʊʨʠʪʝ ʩʝʢʪʦʨʘ ʩ ʥʘʡ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʠʟʧʦʣʟʚʘʱʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ (ʩ 

ʣʠʥʠʷ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʮʷʣʘʪʘ ʠʟʚʘʜʢʘ) 

ʉʝʢʪʦʨ Ăʉʲʟʜʘʚʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʚʦʨʯʝʩʢʠ ʧʨʦʜʫʢʪʠ; ɼʘʣʝʢʦʩʲʦʙʱʝʥʠʷñ (J), 

ʢʦʡʪʦ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ, ʦʯʘʢʚʘʥʦ ʝ ʚʦʜʝʱ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦ ʦʪ 

ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ, ʪʲʡ ʢʘʪʦ ʪʦʟʠ ʩʝʢʪʦʨ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ ʝ ʪʝʭʥʦʣʦʛʠʯʥʦ 

ʜʚʠʞʝʥ.  

ɿʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ʩʝʢʪʦʨ Ăʇʨʦʬʝʩʠʦʥʘʣʥʠ ʫʩʣʫʛʠ ʠ ʠʟʩʣʝʜʚʘʥʠʷñ (ʄ) ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʠʣʥʦ, ʥʦ ʧʦ-

ʩʝʣʝʢʪʠʚʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʢʣʶʯʦʚʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ERP ʠ CRM ʩʠʩʪʝʤʠ, ʥʦ ʠ ʥʷʢʦʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ɺ ʪʦʟʠ ʩʝʢʪʦʨ ʧʦʧʘʜʘʪ ʘʜʚʦʢʘʪʩʢʠ 

ʢʘʥʪʦʨʠ, ʩʯʝʪʦʚʦʜʥʠ ʢʲʱʠ, ʪʫʨʠʩʪʠʯʝʩʢʠ ʙʶʨʘ, ʢʦʥʩʫʣʪʘʥʪʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʠʟʚʲʨʰʚʘʱʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʜʝʡʥʦʩʪʠ. 

ʉʝʢʪʦʨ Ăʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʠ ʥʘ ʛʘʟʦʦʙʨʘʟʥʠ 

ʛʦʨʠʚʘñ (D) ʠʟʦʩʪʘʚʘ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ ʮʠʬʨʦʚʦ ʠʥʪʝʥʟʠʚʥʠ 

ʩʝʢʪʦʨʘ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʪʨʘʜʠʮʠʦʥʥʠʷ ʩʠ ʠʥʜʫʩʪʨʠʘʣʝʥ ʬʦʢʫʩ ʠ ʧʦ-ʙʘʚʥʦʪʦ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ 

ʮʠʬʨʦʚʠ ʧʨʦʮʝʩʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʟʘ ʧʦʚʝʯʝʪʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ʩʝʢʪʦʨʘ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʟʧʦʣʟʚʘʥʝ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʮʷʣʘʪʘ ʠʟʚʘʜʢʘ ʠ ʝʥʝʨʛʠʡʥʠʷʪ ʩʝʢʪʦʨ 

ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʢʘʪʦ ʝʜʠʥ ʦʪ ʚʦʜʝʱʠʪʝ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ɹʲʣʛʘʨʠʷ ʱʦ ʩʝ ʢʘʩʘʝ ʜʦ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ , ʢʦʠʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʥʝ ʩʘ ʮʠʬʨʦʚʦ ʠʥʪʝʥʟʠʚʥʠ. 

ʈʝʛʠʦʥ 

ɼʘʥʥʠʪʝ ʩʘ ʟʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʰʝʩʪ ʨʝʛʠʦʥʘ ʩʧʦʨʝʜ Ăʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʝʜʠʥʠʮʠ ʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʮʝʣʠ ʚ ɹʲʣʛʘʨʠʷñ - ʉʝʚʝʨʦʟʘʧʘʜʝʥ (BG31), ʉʝʚʝʨʝʥ ʮʝʥʪʨʘʣʝʥ (BG32), ʉʝʚʝʨʦʠʟʪʦʯʝʥ 

(BG33),  ʖʛʦʠʟʪʦʯʝʥ (BG34), ʖʛʦʟʘʧʘʜʝʥ (BG41) ʖʞʝʥ ʮʝʥʪʨʘʣʝʥ (BG42). 

ʅʘ ʌʠʛʫʨʘ 6 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʛʠʦʥʘʣʥʠʪʝ ʨʘʟʣʠʢʠ ʚ ʥʠʚʘʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʰʝʩʪʪʝ ʨʝʛʠʦʥʘ ʚ ɹʲʣʛʘʨʠʷ. ɺʩʷʢʘ ʢʣʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʨʝʜʥʦʪʦ ʥʠʚʦ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥ ʨʝʛʠʦʥ, ʢʘʪʦ ʧʦ-ʪʲʤʥʠʪʝ ʥʶʘʥʩʠ ʧʦʢʘʟʚʘʪ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ. 
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ʌʠʛʫʨʘ 5: ʉʨʝʜʥʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ (ʚ %) ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʧʦ ʨʝʛʠʦʥʠ 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʩʝ ʦʨʠʝʥʪʠʨʘ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩ ʨʘʟʣʠʯʥʠ ʧʨʠʦʨʠʪʝʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʩʚʦʷ ʨʘʟʤʝʨ, ʚʲʟʨʘʩʪ, ʩʝʢʪʦʨ ʠ ʨʝʛʠʦʥ, ʥʦ ʩʨʝʜʥʠʪʝ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʩ 

ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ï ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʝ ʦʛʨʘʥʠʯʝʥʘ ʜʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɹʘʟʦʚʠʪʝ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ, ʫʝʙʩʘʡʪʦʚʝ ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠʤʘʪ ʥʘʡ-

ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʩʨʝʜ ʚʩʠʯʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ï ʪʦʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʝʟʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʟʘ ʜʘ ʤʦʞʝ ʚʩʝʢʠ ʙʠʟʥʝʩ ʧʲʣʥʦʮʝʥʥʦ ʜʘ ʫʯʘʩʪʚʘ ʚ ʜʥʝʰʥʘʪʘ ʮʠʬʨʦʚʘ ʠʢʦʥʦʤʠʢʘ. ʇʨʠ ʧʦ-

ʥʘʧʨʝʜʥʘʣʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝʪʦ (ERP), 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʢʣʠʝʥʪʠ (CRM) ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʙʠʟʥʝʩ ʨʘʟʫʟʥʘʚʘʥʝ (BI), 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠʤʘʪ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʠʟʧʦʣʟʚʘʥʝ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʘʙʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʚʠʩʦʢʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʧʨʦʛʨʘʤʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʥʝ 

ʠʥʚʝʩʪʠʨʘ ʚ ʘʚʘʥʛʘʨʜʥʠ ʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʚʝʨʦʷʪʥʦ ʧʦʨʘʜʠ ʚʠʩʦʢʠ ʨʘʟʭʦʜʠ, 

ʣʠʧʩʘ ʥʘ ʦʧʠʪ ʠʣʠ ʩʚʲʨʟʘʥʠ ʩ ʪʦʚʘ ʨʠʩʢʦʚʝ.  

ɺ ʦʙʱʠʷ ʘʥʘʣʠʟ ʧʦ-ʛʦʣʝʤʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ 

ʢʘʪʦ ʪʦʚʘ ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦ-ʛʦʣʝʤʠ ʬʠʥʘʥʩʦʚʠ ʨʝʩʫʨʩʠ, ʧʦ-ʛʦʣʷʤʘ ʨʘʙʦʪʥʘ ʩʠʣʘ ʠ ʧʦ-ʩʣʦʞʥʠ 

ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʜʘ ʠʟʠʩʢʚʘʪ ʧʦʚʝʯʝ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ (Moker et al., 2020). 

ʇʦ-ʤʘʣʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʦʩʥʦʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʫʝʙʩʘʡʪʦʚʝ, 

ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʧʦ-ʝʚʪʠʥʠ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʠ ʩʘ ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʚʠʜʠʤʦʩʪʪʘ ʠ ʜʦʩʪʲʧʘ ʜʦ ʢʣʠʝʥʪʠ, 

ʙʝʟ ʜʘ ʩʝ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʘʥʘʣʠʟʘ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʧʦ-ʤʣʘʜʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʘ ʧʦ-ʩʢʣʦʥʥʠ ʜʘ ʧʨʠʝʤʘʪ 

ʘʚʘʥʛʘʨʜʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʤʦʙʠʣʥʠ 

ʧʨʠʣʦʞʝʥʠʷ. ʊʝʟʠ ʙʠʟʥʝʩʠ ʤʦʞʝ ʜʘ ʩʘ ʧʦ-ʛʲʚʢʘʚʠ, ʦʪʚʦʨʝʥʠ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʠ ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ 

ʨʘʩʪʝʞ ʚ ʩʨʝʜʘ, ʢʦʷʪʦ ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʜʦʙʥʠ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦ-ʩʪʘʨʠʪʝ ʢʦʤʧʘʥʠʠ, 

ʦʩʦʙʝʥʦ ʪʝʟʠ ʩ ʦʪʜʘʚʥʘ ʫʩʪʘʥʦʚʝʥʦ ʧʨʠʩʲʩʪʚʠʝ, ʠʟʧʦʣʟʚʘʪ ʥʘʧʨʝʜʥʘʣʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ERP ʠ CRM 

ʩʠʩʪʝʤʠ, ʥʦ ʧʦ-ʙʘʚʥʦ ʚʲʟʧʨʠʝʤʘʪ ʥʘʡ-ʥʦʚʠʪʝ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʪʝʟʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. 
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ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʥʘʩʣʝʜʝʥʠ ʩʠʩʪʝʤʠ, ʠʟʙʷʛʚʘʥʝ ʥʘ ʨʠʩʢʘ ʠʣʠ ʣʠʧʩʘ ʥʘ ʛʲʚʢʘʚʦʩʪ ʢʲʤ 

ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʩʨʝʜʘ (Barron et al., 1994).   

ʉʝʢʪʦʨʠʪʝ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʫʩʣʫʛʠ, ʧʦʢʘʟʚʘʪ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʧʨʠʝʤʘʥʝ ʥʘ 

ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʢʣʠʝʥʪʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ, ʫʝʙʩʘʡʪʦʚʝ ʠ ʤʦʙʠʣʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʊʝʟʠ ʙʠʟʥʝʩʠ ʜʘʚʘʪ ʧʨʠʦʨʠʪʝʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʩ ʢʣʠʝʥʪʠ ʠ 

ʨʘʟʰʠʨʷʚʘʥʝ ʢʘʥʘʣʠʪʝ ʟʘ ʧʨʦʜʘʞʙʠ, ʦʪʨʘʟʷʚʘʡʢʠ ʥʫʞʜʘʪʘ ʠʤ ʦʪ ʮʠʬʨʦʚʦ ʧʨʠʩʲʩʪʚʠʝ ʠ ʤʘʨʢʝʪʠʥʛ. 

ʇʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʠ ʧʨʦʤʠʰʣʝʥ ʩʝʢʪʦʨ ʧʦʢʘʟʚʘʪ ʧʦ-ʩʠʣʝʥ ʬʦʢʫʩ ʚʲʨʭʫ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʠʪʦ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʦʧʝʨʘʮʠʠʪʝ, ʢʘʪʦ ERP, BI ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʊʝʟʠ ʩʝʢʪʦʨʠ ʦʙʘʯʝ 

ʚʩʝ ʦʱʝ ʩʘ ʢʦʥʩʝʨʚʘʪʠʚʥʠ ʧʨʠ ʚʲʟʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʪʝʟʠ ʩ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ. ɺ ʩʝʢʪʦʨʠ ʢʘʪʦ ʀʊ ʩʝ ʦʪʯʠʪʘʪ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʧʨʝʜʥʘʣʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ, ʚʦʜʝʥʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʛʲʚʢʘʚʦʩʪ, ʤʘʱʘʙʠʨʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ 

ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʙʘʟʠʨʘʥʠ ʥʘ ʜʘʥʥʠ, ʘ ʚʝʨʦʷʪʥʦ ʠ ʧʦʨʘʜʠ ʧʦ-ʜʦʙʨʘʪʘ ʧʦʜʛʦʪʚʝʥʦʩʪ ʠ ʫʤʝʥʠʷ ʥʘ 

ʩʣʫʞʠʪʝʣʠʪʝ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʷʩʥʠ ʨʝʛʠʦʥʘʣʥʠ ʨʘʟʣʠʯʠʷ ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʙʠʟʥʝʩʘ ʚ 

ɹʲʣʛʘʨʠʷ. ʅʷʢʦʠ ʨʝʛʠʦʥʠ, ʦʩʦʙʝʥʦ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦ-ʨʘʟʚʠʪʠ ʢʘʪʦ ʖʛʦʟʘʧʘʜʝʥ (BG41), 

ʚ ʢʦʡʪʦ ʧʦʧʘʜʘ ʩʪʦʣʠʮʘʪʘ ʉʦʬʠʷ, ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦ-ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʧʨʷʤʦ ʧʦ-ʩʣʘʙʦ ʨʘʟʚʠʪʠʪʝ ʨʝʛʠʦʥʠ ʢʘʪʦ ʉʝʚʝʨʦʟʘʧʘʜʝʥ (BG31) ʠ ʉʝʚʝʨʦʠʟʪʦʯʝʥ (BG33). 

ɺʲʧʨʝʢʠ ʯʝ ʪʝʥʜʝʥʮʠʠ ʩʘ ʙʲʣʛʘʨʩʢʠʷʪ ʙʠʟʥʝʩ ʜʘ ʥʘʧʨʝʜʚʘ ʚ ʮʠʬʨʦʚʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʦʩʪʘʚʘʪ ʷʩʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʧʦ-ʰʠʨʦʢʦ ʠ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʠʝʤʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ʚʲʚ ʚʩʠʯʢʠ ʩʝʢʪʦʨʠ ʠ ʨʝʛʠʦʥʠ. ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʙʱʦʝʚʨʦʧʝʡʩʢʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ 

ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ, ɹʲʣʛʘʨʠʷ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʧʨʠʝʤʝ ʙʲʨʟʠ ʜʝʡʩʪʚʠʷ, ʟʘ ʜʘ ʜʦʩʪʠʛʥʝ 

ʩʨʝʜʥʦʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʜʝʡʩʪʚʠʷ ʦʪ 

ʩʪʨʘʥʘ ʥʘ ʜʲʨʞʘʚʘʪʘ ʩ ʮʝʣʝʥʘʩʦʯʝʥʠ ʧʦʣʠʪʠʢʠ ʟʘ ʧʦʜʢʨʝʧʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʙʠʟʥʝʩ ʩʝʢʪʦʨʠ ʠ 

ʨʝʛʠʦʥʠ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ ʜʝʡʩʪʚʠʷ ʥʘ ʤʝʥʠʜʞʤʲʥʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʩʪʨʘʪʝʛʠʠʪʝ ʠʤ 

ʟʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ (Kane et al., 2015). 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʜʘʥʥʠʪʝ ʟʘ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʠ 

ʨʘʟʣʠʯʥʠʪʝ ʚʟʘʠʤʦʚʨʲʟʢʠ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʦʛʘʪ ʜʘ ʨʘʟʢʨʠʷʪ ʧʦʩʦʢʠ, ʚ ʢʦʠʪʦ ʜʲʨʞʘʚʘ 

ʠ ʙʠʟʥʝʩ ʜʘ ʨʘʟʛʲʨʥʘʪ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʡʪʦ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʘʪ ʟʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʠʢʦʥʦʤʠʢʘʪʘ. ʉʨʘʚʥʠʪʝʣʥʠ ʘʥʘʣʠʟʠ ʩ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʜʲʨʞʘʚʠ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʣʝʟʥʠ ʟʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠ ʧʦʣʠʪʠʢʠ ʠʣʠ ʩʪʨʘʪʝʛʠʠ. ʅʝ ʥʘ 

ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ, ʢʘʯʝʩʪʚʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʯʨʝʟ ʠʥʪʝʨʚʶʪʘ ʠ ʘʥʢʝʪʠ, ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʧʦʣʝʟʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩ ʢʦʷʪʦ ʧʨʠʦʨʠʪʝʪʠʪʝ ʚ ʮʠʬʨʦʚʘʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʙʠʟʥʝʩ ʜʘ ʙʲʜʘʪ ʧʦ-ʜʦʙʨʝ ʦʯʝʨʪʘʥʠ ʠ ʨʘʟʙʨʘʥʠ. 
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 ʑʝ ʧʨʝʦʜʦʣʝʝʤ ʣʠ ʜʠʛʠʪʘʣʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ? 

ʉʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʨʘʟʣʠʯʥʠʷ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ 

ʩʨʝʜ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ɽʉ 

 Can We Bridge Digital Inequalities? Socio-Demographic Gaps in Computer Skills Among 

Older People in Bulgaria and the EU 

ɽʢʘʪʝʨʠʥʘ ʊʦʰʝʚʘ1 

 
ʈʝʟʶʤʝ: ɽʜʠʥ ʦʪ ʛʦʣʝʤʠʪʝ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥ ʩʲʩ ʩʪʘʨʝʝʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʝ ʩʦʮʠʘʣʥʦʪʦ 

ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʠʣʠ 

ʥʝʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʦ ʙʦʨʘʚʝʥʝ ʩ ʪʝʭʥʦʣʦʛʠʠʪʝ. ɺ ʜʦʢʣʘʜʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʚ ʨʘʚʥʠʱʝʪʦ 

ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʩʨʝʜ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ 55 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʦʙʱʦ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ ʠ ʚ 

ɹʲʣʛʘʨʠʷ. ʅʘʧʨʘʚʝʥ ʝ ʦʧʠʩʘʪʝʣʝʥ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʠ ʜʠʘʛʥʦʩʪʠʯʝʥ ʘʥʘʣʠʟ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʬʘʢʪʦʨʥʠ ʚʣʠʷʥʠʷ ʚʲʨʭʫ ʨʘʚʥʠʱʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ 

ʦʪ ʜʝʚʝʪʘ ʚʲʣʥʘ ʥʘ ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʜʨʘʚʝʪʦ, ʩʪʘʨʝʝʥʝʪʦ ʠ ʧʝʥʩʠʦʥʠʨʘʥʝʪʦ ʚ ɽʚʨʦʧʘ (SHARE).  

 

Abstract: One of the major problems related to an aging population is the social exclusion of older adults, 

often due to limited or lack of computer skills or low technological proficiency. This paper examines 

disparities in computer skill levels among people aged 55 and over in EU countries, with a specific focus on 

Bulgaria. Both a descriptive comparative analysis and an inductive analysis are conducted to identify factors 

influencing these skill levels. The data in the study are from the ninth wave of the Survey of Health, Aging, 

and Retirement in Europe (SHARE). 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʉʪʘʨʝʝʥʝ, ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ, ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ, ʩʨʘʚʥʠʪʝʣʝʥ 

ʘʥʘʣʠʟ, SHARE 

Key words: Ageing, Computer Skills, Disparities in Computer Skills, Comparative Analysis, SHARE 

JEL: J14, C31, O33 

 

ɺʲʚʝʜʝʥʠʝ 

ʉʨʝʜ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ 21 ʚʝʢ ʝ ʦʩʪʘʨʷʚʘʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ 

ʟʥʘʯʠʪʝʣʥʦʪʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʝʣʘ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ. ɺ ɽʚʨʦʧʘ, ʠ ʚ ʯʘʩʪʥʦʩʪ ʚ ʜʲʨʞʘʚʠʪʝ ʦʪ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʩʧʦʨʝʜ ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʧʨʦʛʥʦʟʠ ʜʝʣʲʪ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʱʝ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 

ʥʘʨʘʩʪʚʘ ʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ. ʇʦ ʜʘʥʥʠ ʥʘ ɽʚʨʦʩʪʘʪ ʜʝʣʲʪ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ 65 ʠ ʧʦʚʝʯʝ 

ʛʦʜʠʥʠ ʧʨʝʟ 2023 ʛʦʜʠʥʘ ʝ 21.3% (Eurostat,  2024a) ʠ ʩʧʦʨʝʜ ʧʨʦʛʥʦʟʠʪʝ ʩʝ ʦʯʘʢʚʘ ʜʘ ʥʘʨʘʩʥʝ ʜʦ 29.0% 

ʧʨʝʟ 2050 ʛʦʜʠʥʘ (Eurostat, 2024b).  

ʊʦʟʠ ʬʝʥʦʤʝʥ ʧʦʩʪʘʚʷ ʨʝʜʠʮʘ ʚʲʧʨʦʩʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʢʘʢʪʦ ʢʲʤ ʦʙʱʝʩʪʚʦʪʦ, ʪʘʢʘ ʠ 

ʧʨʝʜ ʩʘʤʠʪʝ ʠʥʜʠʚʠʜʠ. ʉʨʝʜ ʥʘʡ-ʚʘʞʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʥʠʚʦ ʩʘ ʨʝʰʝʥʠʷʪʘ ʟʘ 

ʥʘʧʫʩʢʘʥʝ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ, ʛʲʚʢʘʚʠ ʬʦʨʤʠ ʥʘ ʟʘʝʪʦʩʪ ʠ ʧʝʥʩʠʦʥʠʨʘʥʝ, ʬʠʥʘʥʩʦʚʘ ʥʝʟʘʚʠʩʠʤʦʩʪ, 

ʫʯʘʩʪʠʝ ʚ ʩʦʮʠʘʣʥʠʷ ʠ ʧʦʣʠʪʠʯʝʩʢʠʷ ʞʠʚʦʪ, ʦʩʪʘʨʷʚʘʥʝʪʦ ʚ ʜʦʙʨʦ ʟʜʨʘʚʝ, ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ 

 
1ɼʦʮʝʥʪ, ʜʦʢʪʦʨ, ʢʘʪʝʜʨʘ Ăʉʪʘʪʠʩʪʠʢʘ ʠ ʠʢʦʥʦʤʝʪʨʠʷñ, ʬʘʢʫʣʪʝʪ Ăʇʨʠʣʦʞʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʩʪʘʪʠʩʪʠʢʘñ, ʋʥʠʚʝʨʩʠʪʝʪ ʟʘ 

ʥʘʮʠʦʥʘʣʥʦ ʠ ʩʚʝʪʦʚʥʦ ʩʪʦʧʘʥʩʪʚʦ, https://orcid.org/0000-0002-8061-3557, e-mail: etosheva@unwe.bg 
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ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʜʦʩʪʲʧʲʪ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 

(Tosheva, E., 2023). 

ɽʜʠʥ ʦʪ ʛʦʣʝʤʠʪʝ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥ ʩʲʩ ʩʪʘʨʝʝʥʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʝ ʩʦʮʠʘʣʥʦʪʦ ʠʟʢʣʶʯʚʘʥʝ 

ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ. ɺʲʚ ʚʝʢʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʩʦʮʠʘʣʥʦ ʠʟʢʣʶʯʚʘʥʝ ʠ ʧʦʩʪʘʚʷʥʝ 

ʚ ʥʝʨʘʚʥʦʩʪʦʡʥʦ ʧʦʣʦʞʝʥʠʝ ʝ ʣʠʧʩʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ. Oʙʠʯʘʡʥʠ ʝʞʝʜʥʝʚʥʠ ʜʝʡʥʦʩʪʠ ʢʘʪʦ 

ʟʘʢʫʧʫʚʘʥʝ ʠ ʟʘʧʣʘʱʘʥʝ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ, ʦʧʝʨʠʨʘʥʝ ʩ ʙʘʥʢʦʚʠ ʩʤʝʪʢʠ, ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ, 

ʫʯʘʩʪʠʝ ʚ ʩʦʮʠʘʣʥʠʷ ʠ ʧʦʣʠʪʠʯʝʩʢʠ ʞʠʚʦʪ ʠ ʜʦʨʠ ʦʙʱʫʚʘʥʝʪʦ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʜʠʛʠʪʘʣʠʟʠʨʘʪ. ʊʦʚʘ ʥʘ 

ʧʨʘʢʪʠʢʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʭʦʨʘʪʘ ʩ ʣʠʧʩʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʠ ʜʦʩʪʲʧ ʜʦ ʫʩʪʨʦʡʩʪʚʘ ʥʷʤʘ ʜʘ ʤʦʛʘʪ 

ʧʲʣʥʦʮʝʥʥʦ ʢʘʢʪʦ ʜʘ ʟʘʜʦʚʦʣʷʚʘʪ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʥʫʞʜʠ, ʪʘʢʘ ʠ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʞʠʚʦʪ. 

ʅʝʱʦ ʧʦʚʝʯʝ, ʢʘʢʪʦ ʧʦʩʦʯʚʘʪ Susğo et al. (2018) ʩ ʚʩʝ ʧʦ-ʰʠʨʦʢʦʪʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ 

ʤʝʜʠʮʠʥʩʢʠ ʫʩʣʫʛʠ, ʦʩʦʙʝʥʦ ʚ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ, ʟʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʙʝʟ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʪʝʟʠ ʩʠʩʪʝʤʠ ʱʝ ʙʲʜʝ ʤʥʦʛʦ ʪʨʫʜʥʦ, ʜʦʨʠ ʥʝʚʲʟʤʦʞʥʦ. ʊʘʢʘ ʢʦʤʧʶʪʲʨʥʠʪʝ 

ʫʤʝʥʠʷ ʩʝ ʧʨʝʚʨʲʱʘʪ ʠ ʚʲʚ ʬʘʢʪʦʨ ʟʘ ʘʜʝʢʚʘʪʥʦ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʦʪ ʣʝʯʝʥʠʝ ʠ 

ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʜʦʙʨʦ ʟʜʨʘʚʦʩʣʦʚʥʦ ʩʲʩʪʦʷʥʠʝ.  

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ), ʠ ʦʩʦʙʝʥʦ ʙʲʨʟʦʪʦ ʠ 

ʚʩʝʦʙʭʚʘʪʥʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ, ʙʝʟ ʩʲʤʥʝʥʠʝ ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʤʥʦʛʦ ʧʦ-

ʠʥʪʝʥʟʠʚʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʦʚʝʢïʢʦʤʧʶʪʲʨ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʠ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ 

ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʤʝʥʠ ʚ ʦʙʣʘʩʪʠ ʢʘʪʦ ʧʦʣʠʪʠʢʘ, ʢʫʣʪʫʨʘ ʠ ʠʢʦʥʦʤʠʢʘ (Vulpe, S., CrŁciun, A., 2020). 

ʅʝʠʟʧʦʣʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʦʪ ʦʧʨʝʜʝʣʝʥʠ ʛʨʫʧʠ ʦʪ ʦʙʱʝʩʪʚʦʪʦ ʱʝ ʜʦʚʝʜʝ ʜʦ ʪʷʭʥʦʪʦ 

ʤʘʨʛʠʥʘʣʠʠʟʨʘʥʝ ʠ ʠʟʢʣʶʯʚʘʥʝ. Ăʃʠʧʩʘʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʠ ʤʝʜʠʡʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʚ ʜʥʝʰʥʠʷ ʩʚʷʪ 

ʚʦʜʠ ʜʦ ʨʠʩʢ ʦʪ ʠʟʢʣʶʯʚʘʥʝ, ʢʘʪʦ ʪʝʟʠ, ʢʦʠʪʦ ʦʩʪʘʚʘʪ Ăʦʬ-ʣʘʡʥñ, ʯʝʩʪʦ ʚʢʣʶʯʠʪʝʣʥʦ ʚʲʟʨʘʩʪʥʠ ʭʦʨʘ, 

ʩʘ ʦʩʦʙʝʥʦ ʫʷʟʚʠʤʠ (Tomczyk et al., 2023). ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ ʧʨʠʯʠʥʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝʪʦ ʥʘ 

ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ, ʢʘʪʦ ʩʨʝʜ ʦʩʥʦʚʥʠʪʝ ʩʘ Ăʬʠʥʘʥʩʦʚʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʣʠʧʩʘ ʥʘ 

ʦʙʫʯʝʥʠʝ ʠ ʧʨʝʜʠʰʝʥ ʦʧʠʪ" (Barnard et al, 2013).  

ʅʦ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʥʝ ʩʘ ʠ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʢʘʪʦ ʭʦʤʦʛʝʥʥʘ ʛʨʫʧʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ. ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʦʩʚʝʪʣʠ ʥʷʢʦʠ ʥʝʨʘʚʝʥʩʪʚʘ ʚ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʂʊ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ 55 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ ʠ ɹʲʣʛʘʨʠʷ ʢʘʢʪʦ ʦʙʱʦ 

ʟʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʩʲʚʢʫʧʥʦʩʪ, ʪʘʢʘ ʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʛʨʫʧʠ.  

 

ʄʝʪʦʜʦʣʦʛʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ ʦʪ ʜʝʚʝʪʘ ʚʲʣʥʘ ʥʘ SHARE (Bºrsch-Supan et al., 2013). 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʜʨʘʚʝʪʦ, ʩʪʘʨʝʝʥʝʪʦ ʠ ʧʝʥʩʠʦʥʠʨʘʥʝʪʦ ʚ ɽʚʨʦʧʘ (SHARE) ʝ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ 

ʧʘʥʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʚʲʚ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ ʦʪ ɽʉ (ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʀʨʣʘʥʜʠʷ), 

ʐʚʝʡʮʘʨʠʷ ʠ ʀʟʨʘʝʣ. ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʣʠʮʘʪʘ ʥʘ 50 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʩ ʧʦʩʪʦʷʥʥʦ 

ʤʝʩʪʦʞʠʚʝʝʥʝ ʚ ʜʲʨʞʘʚʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʠ ʪʝʭʥʠʪʝ ʧʘʨʪʥʴʦʨʠ ʠʣʠ ʩʲʧʨʫʟʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʥʘ ʢʘʢʚʘ ʚʲʟʨʘʩʪ ʩʘ. ʇʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʟʜʨʘʚʥʦʪʦ, ʩʦʮʠʘʣʥʦʪʦ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʭʦʨʘʪʘ ʚ ʪʘʟʠ ʚʲʟʨʘʩʪ. (Bergmann et al., 2024; ʄʘʨʢʦʚʘ, ɽ.ʃ, ʁʦʨʜʘʥʦʚʘ, 

ɻ.ʄ, 2022). ʀʥʪʝʨʚʶʪʘʪʘ ʦʪ ʜʝʚʝʪʘ ʚʲʣʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʧʨʦʚʝʜʝʥʠ ʤʝʞʜʫ ʦʢʪʦʤʚʨʠ 2021 ʛ. ʠ  

ʦʢʪʦʤʚʨʠ 2022 ʛ., ʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ 28.03.2024 ʛ. 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʦʪ SHARE ʚ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ: 

Ăʂʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʩʘ ʦʮʝʥʝʥʠ ʥʘ ʙʘʟʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʚʲʧʨʦʩʘ Ă ʂʘʢ ʙʠʭʪʝ ʦʮʝʥʠʣʠ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠ ʫʤʝʥʠʷ? (ʢʘʪʦ ʢʦʤʧʶʪʲʨʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ PC (ʧʝʨʩʦʥʘʣʝʥ ʢʦʤʧʶʪʲʨ) ʠʣʠ ʪʘʙʣʝʪ (I-

Pad ʠʣʠ ʧʦʜʦʙʝʥ), ʠʣʠ ʩʤʘʨʪ ʪʝʣʝʬʦʥ (ʩ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ).ñ ɺʲʟʤʦʞʥʠʪʝ ʦʪʛʦʚʦʨʠ ʩʘ: 

1. ʆʪʣʠʯʥʠ 

2. ʄʥʦʛʦ ʜʦʙʨʠ 

3. ɼʦʙʨʠ 
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4. ʉʨʝʜʥʠ 

5. ʉʣʘʙʠ 

6. ʅʠʢʦʛʘ ʥʝ ʩʲʤ ʠʟʧʦʣʟʚʘʣ/ʘ ʢʦʤʧʶʪʲʨ (ʪʦʟʠ ʦʪʛʦʚʦʨ ʝ ʩʘʤʦ ʩʧʦʥʪʘʥʝʥ). 

 

ʆʩʥʦʚʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʧʦ ʢʦʠʪʦ ʩʘ ʬʦʨʤʠʨʘʥʠ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʥʠ ʧʦʜʩʲʚʢʫʧʥʦʩʪʠ ʩʘ ʧʦʣ, 

ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ, ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ ʠ ʤʝʩʪʦʞʠʚʝʝʥʝ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʠʟʩʣʝʜʚʘʪ ʠ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ 

ʧʦʣʲʪ, ʚʲʟʨʘʩʪʪʘ, ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ ʩʘ ʦʩʥʦʚʥʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʢʘʢʪʦ 

ʨʘʚʥʠʱʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ, ʪʘʢʘ ʠ ʥʝʠʟʤʝʥʥʦ ʩʚʲʨʟʘʥʦʪʦ ʩ ʪʝʟʠ ʫʤʝʝʥʠʷ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʠʪʝ (Van Deursen, A. J., and Van Dijk, J. A., 2014).  

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʝʜʠʥʠʮʠʪʝ ʚ ʠʟʚʘʜʢʘʪʘ, ʟʘ ʢʦʠʪʦ ʝ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 

ʫʤʝʥʠʷ ʦʙʱʦ ʟʘ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ ʦʪ ɽʉ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʚ ʪʘʙʣʠʮʘ 1. 

ʊʘʙʣʠʮʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʦʩʥʦʚʥʠ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʆʙʝʤ ʥʘ ʠʟʚʘʜʢʘʪʘ (55+) 12 826 

ʉʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʪʥʦʩʠʪʝʣʝʥ ʜʷʣ % 

ʇʦʣ  

ʄʲʞ 46.4 

ɾʝʥʘ 53.6 

ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ  
55-64 49.4 

65-74 31.8 

75+ 18.8 

ʆʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ  

ʧʦ-ʥʠʩʢʦ ʦʪ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 25.7 

ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 51.7 

ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 22.6 

ʄʝʩʪʦʞʠʚʝʝʥʝ  
ʩʪʦʣʠʮʘ/ʛʦʣʷʤ ʛʨʘʜ ʠ ʧʨʝʜʛʨʘʜʠʷ 34.7 

ʤʘʣʲʢ ʛʨʘʜ 23.0 

ʩʝʣʦ 42.3 

 

ʄʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ 

ɿʘ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʠʣʦʞʝʥʠ ʦʧʠʩʘʪʝʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ, ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ 

ʠ ʤʝʪʦʜʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ. ʂʘʪʦ ʨʝʟʫʣʪʘʪʠʚʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʧʨʦʤʝʥʣʠʚʘʪʘ 

Ăʨʘʚʥʠʱʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷñ. ɿʘ ʘʥʘʣʠʟ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʦʮʠʘʣʥʦ ʜʝʤʦʛʨʘʬʩʢʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʩʦʯʝʥʠ ʧʦ-ʛʦʨʝ, ʚʲʨʭʫ ʪʘʟʠ ʧʨʦʤʝʥʣʠʚʘ ʦʪʛʦʚʦʨʠʪʝ ʩʘ ʘʛʨʝʛʠʨʘʥʠ ʚ ʢʘʪʝʛʦʨʠʠʪʝ: 

Ăʦʪʣʠʯʥʠ ʠ ʤʥʦʛʦ ʜʦʙʨʠñ, Ăʜʦʙʨʠñ, Ăʩʨʝʜʥʠ ʠ ʩʣʘʙʠñ ʠ Ăʥʠʢʦʛʘ ʥʝ ʩʲʤ ʠʟʧʦʣʟʚʘʣ/ʘ ʢʦʤʧʶʪʲʨñ. 

ʇʨʠʣʦʞʝʥʠ ʩʘ ɉ2-ʤʝʪʦʜ ʠ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʂʨʘʤʝʨ. ɿʘ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʘʥʘʣʠʟʘ ʝ ʢʦʥʩʪʨʫʠʨʘʥʘ 

ʟʘʚʠʩʠʤʘ ʧʨʦʤʝʥʣʠʚʘ ʩ ʜʚʝ ʟʥʘʯʝʥʠʷ Ăʠʟʧʦʣʟʚʘʤ ʢʦʤʧʶʪʲʨñ ʠ Ăʥʠʢʦʛʘ ʥʝ ʩʲʤ ʠʟʧʦʣʟʚʘʣ/ʘ 

ʢʦʤʧʶʪʲʨñ. ʏʨʝʟ ʝʜʠʥʠʯʥʠ ʠ ʤʥʦʞʝʩʪʚʝʥʠ ʣʦʛʠʩʪʠʯʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʜʝʣʠ ʝ ʦʮʝʥʝʥ ʰʘʥʩʲʪ ʣʠʮʘ ʩ 

ʦʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʝ ʥʘ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʜʘ ʠʟʧʦʣʟʚʘ ʢʦʤʧʶʪʲʨ ʩʧʨʷʤʦ ʣʠʮʘ ʩ 

ʜʨʫʛʦ (ʙʘʟʦʚʦ) ʟʥʘʯʝʥʠʝ ʥʘ ʪʝʟʠ ʧʨʦʤʝʥʣʠʚʠ. 
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ʈʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ 
ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʧʦ ʩʘʤʦʦʮʝʥʢʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʧʦʢʘʟʚʘ, ʯʝ ı 

ʦʪ ʭʦʨʘʪʘ ʥʘʜ 55 ʛʦʜʠʥʠ ʚ ɽʉ ʥʷʤʘʪ ʪʘʢʠʚʘ ʫʤʝʥʠʷ. ʆʢʦʣʦ 15% ʦʮʝʥʷʚʘʪ ʫʤʝʥʠʷʪʘ ʩʠ ʢʘʪʦ ʦʪʣʠʯʥʠ 

ʠʣʠ ʤʥʦʛʦ ʜʦʙʨʠ. ɺ ɹʲʣʛʘʨʠʷ ʜʝʣʲʪ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩ ʣʠʧʩʘ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʝ 

ʩ ʙʣʠʟʦ 20 ʧʨʦʮʝʥʪʥʠ ʧʫʥʢʪʘ ʧʦ-ʚʠʩʦʢ ʦʪ ʦʙʱʦ ʟʘ ɽʉ ʠ ʜʦʩʪʠʛʘ 43.8%. ʅʘ ʧʨʘʢʪʠʢʘ ʪʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ 

ʧʦʯʪʠ ʚʩʝʢʠ ʚʪʦʨʠ ʛʨʘʞʜʘʥʠʥ ʫ ʥʘʩ ʥʘ 55 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʥʷʤʘ ʪʘʢʠʚʘ ʫʤʝʥʠʷ. ɼʝʣʲʪ ʥʘ 

ʩʘʤʦʦʮʝʥʠʣʠʪʝ ʩʚʦʠʪʝ ʫʤʝʥʠʷ ʢʘʪʦ Ăʦʪʣʠʯʥʠñ, Ăʤʥʦʛʦ ʜʦʙʨʠñ, Ă ʜʦʙʨʠñ ʠ Ăʩʨʝʜʥʠñ ʚ ɹʲʣʛʘʨʠʷ ʩʲʱʦ ʝ 

ʧʦ-ʥʠʩʲʢ ʟʘ ʪʝʟʠ ʢʘʪʝʛʦʨʠʠ, ʢʘʪʦ ʟʘ ʥʷʢʦʠ ʦʪ ʪʷʭ ʜʝʣʲʪ ʝ ʚ ʧʲʪʠ ʧʦ-ʥʠʩʲʢ ʦʪ ʪʦʟʠ ʚ ɽʉ. ʆʮʝʥʠʣʠʪʝ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠ ʫʤʝʥʠʷ ʢʘʪʦ Ăʩʣʘʙʠñ ʩʘ 15 % ʦʙʱʦ ʚ ɽʉ ʠ 21% ʫ ʥʘʩ. ʂʘʪʦ ʮʷʣʦ ʩʝ ʦʯʝʨʪʘʚʘ, ʯʝ ʩʨʝʜ 

ʛʨʘʞʜʘʥʠʪʝ ʥʘ 55 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʫ ʥʘʩ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʘ ʯʘʩʪ ʠ ʘʢʦ 

ʠʤʘʪ ʪʷʭʥʘʪʘ ʩʘʤʦʦʮʝʥʢʘ ʟʘ ʨʘʚʥʠʱʝʪʦ ʠʤ ʝ ʧʦ-ʥʠʩʢʘ (ʬʠʛʫʨʘ 1). 

 

 
ʀʟʪʦʯʥʠʢ: ʜʘʥʥʠ ʦʪ SHARE, ʘʚʪʦʨʩʢʠ ʠʟʯʠʩʣʝʥʠʷ 
ʌʠʛʫʨʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʦʙʱʦ ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ 

 
 ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʝ ʩʘʤʦ ʩʨʘʚʥʝʥʠʝʪʦ ʦʙʱʦ ʩ ɽʉ, ʥʦ ʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʪʨʘʥʠ (ʬʠʛʫʨʘ 

2). ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʠʤʘ ʤʥʦʛʦ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʜʲʨʞʘʚʠ, ʢʘʪʦ ʝ 

ʥʘʣʠʮʝ ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʛʝʦʛʨʘʬʩʢʠ ʧʨʠʥʮʠʧ ï ʩʝʚʝʨ-ʶʛ ʠ ʠʟʪʦʢ ïʟʘʧʘʜ. ʉʣʝʜ ʈʫʤʲʥʠʷ, ɹʲʣʛʘʨʠʷ ʝ 

ʩʪʨʘʥʘʪʘ ʚ ʢʦʷʪʦ ʥʘʡ-ʚʠʩʦʢ ʜʷʣ ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘʜ 55 ʛʦʜʠʥʠ ʥʝ ʠʟʧʦʣʟʚʘ ʢʦʤʧʶʪʲʨ. ʆʪʥʦʩʠʪʝʣʥʠʪʝ 

ʜʷʣʦʚʝ ʥʘ ʭʦʨʘʪʘ ʩ ʣʠʧʩʘ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʚ ʃʠʪʚʘ, ʇʦʣʰʘ, ɻʲʨʮʠʷ, ʄʘʣʪʘ, 

ʂʠʧʲʨ ʠ ʍʲʨʚʘʪʩʢʘ ʩʲʱʦ ʩʘ ʚʠʩʦʢʠ ï ʥʘʜ 35%. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʚ ʜʲʨʞʘʚʠ ʦʪ ʉʝʚʝʨʥʘ ʠ ɿʘʧʘʜʥʘ 

ɽʚʨʦʧʘ ʢʘʪʦ ʐʚʝʮʠʷ, ʅʠʜʝʨʣʘʥʜʠʷ, ɼʘʥʠʷ, ʌʠʥʣʘʥʜʠʷ, ɹʝʣʛʠʷ, ʃʶʢʩʝʤʙʫʨʛ, ɽʩʪʦʥʠʷ ʠ ɻʝʨʤʘʥʠʷ, ʘ 

ʩʲʱʦ ʠ ʚ ʀʩʧʘʥʠʷ, ʜʝʣʲʪ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʥʷʤʘʪ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʝ ʧʦʚʝʯʝ ʦʪ ʯʝʪʠʨʠ ʧʲʪʠ 

ʧʦ-ʥʠʩʲʢ ʠ ʝ ʧʦʜ 10%. ʊʝʟʠ ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʩʘ ʩʭʦʜʥʠ ʠ ʩ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʦʪ ɽʚʨʦʩʪʘʪ 

ʜʘʥʥʠ ʟʘ ʧʦʜʦʙʝʥ ʧʦʢʘʟʘʪʝʣ -ʜʷʣ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʥʠʢʦʛʘ ʥʝ ʩʘ ʧʦʣʟʚʘʣʠ ʢʦʤʧʶʪʲʨ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ 

ʛʨʫʧʘ 55-74 ʛʦʜʠʥʠ (Eurostat 2024c). ʇʦʩʣʝʜʥʘʪʘ ʛʦʜʠʥʘ, ʟʘ ʢʦʷʪʦ ʝ ʦʮʝʥʝʥ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ 2017, ʠ 

ʜʘʥʥʠʪʝ ʨʘʟʢʨʠʚʘʪ, ʯʝ ʙʣʠʟʦ 60% ʦʪ ʛʨʘʞʜʘʥʠʪʝ ʥʘ ɹʲʣʛʘʨʠʷ ʚ ʧʦʩʦʯʝʥʘʪʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʥʝ ʩʘ 

https://ec.europa.eu/eurostat/databrowser/view/isoc_ci_cfp_cu__custom_12962010/default/table?lang=en
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ʧʦʣʟʚʘʣʠ ʢʦʤʧʶʪʲʨ ʠ ʪʦʟʠ ʜʷʣ ʝ ʙʣʠʟʦ ʜʚʘ ʧʲʪʠ ʧʦ-ʚʠʩʦʢ ʩʨʘʚʥʝʥ ʩʲʩ ʜʝʣʘ ʟʘ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ ʦʪ ɽʉ 

(33%). ʉʭʦʜʥʠ ʩʘ ʠ ʜʘʥʥʠʪʝ ʟʘ ʀʥʜʝʢʩʘ ʥʘ ʘʢʪʠʚʥʦ ʦʩʪʘʨʷʚʘʥʝ, ʦʮʝʥʝʥ ʟʘ 2018 ʛ. ɽʜʠʥ ʦʪ 

ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʢʘʧʘʮʠʪʝʪʘ ʠ ʩʨʝʜʘʪʘ, ʧʦʟʚʦʣʷʚʘʱʘ ʘʢʪʠʚʥʦ ʦʩʪʘʨʷʚʘʥʝ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ ʩʨʝʜ 

ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪ 55-74 ʛ., ʝ Ăʀʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʢʦʤʫʥʠʢʘʮʠʷñ. ʆʮʝʥʢʘʪʘ ʟʘ ɹʲʣʛʘʨʠʷ ʝ 26% ʠ ʩʪʨʘʥʘʪʘ ʩʝ ʥʘʨʝʞʜʘ ʥʘ ʧʨʝʜʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʧʨʝʜʠ 

ʈʫʤʲʥʠʷ ʩ ʦʮʝʥʢʘ 24% (ʄʫʨʛʦʚʘ, ʄ. 2019). ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʚʲʧʨʝʢʠ ʯʝ ʜʝʣʲʪ ʥʘ ʭʦʨʘʪʘ ʩ ʣʠʧʩʘ ʥʘ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʥʘʤʘʣʷʚʘ, ʥʝʨʘʚʝʥʩʪʚʘʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʜʲʨʞʘʚʠ ʩʝ ʟʘʧʘʟʚʘʪ.  

 

 

 

 
 ʀʟʪʦʯʥʠʢ: ʜʘʥʥʠ ʦʪ SHARE, ʘʚʪʦʨʩʢʠ ʠʟʯʠʩʣʝʥʠʷ 

ʌʠʛʫʨʘ 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʟʘ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ 

 

ʉʨʘʚʥʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʜʝʣʘ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʩ ʣʠʧʩʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ 

ʧʦʜʩʲʚʢʫʧʥʦʩʪʠ ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʥʷʢʦʠ ʢʘʪʝʛʦʨʠʠ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ɹʲʣʛʘʨʠʷ ʠ ɽʉ ʩʘ ʦʱʝ ʧʦ-ʛʦʣʝʤʠ 

(ʬʠʛʫʨʘ 3). ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʚʲʧʨʝʢʠ ʥʝʛʦʣʝʤʠʪʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʷʣʦʚʝʪʝ ʥʘ ʤʲʞʝʪʝ ʠ ʞʝʥʠʪʝ ʙʝʟ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ, ʚ ɽʉ ʜʝʣʲʪ ʥʘ ʤʲʞʝʪʝ ʝ ʧʦ-ʥʠʩʲʢ, ʜʦʢʘʪʦ ʫ ʥʘʩ ʝ ʦʙʨʘʪʥʦʪʦ ï ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʤʲʞʝʪʝ ʥʷʤʘʪ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʦʚʠʪʝ ʛʨʫʧʠ ʥʘʡ-ʛʦʣʷʤʘ ʝ ʨʘʟʣʠʢʘʪʘ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ɽʉ ʠ ɹʲʣʛʘʨʠʷ ʧʨʠ ʥʘʡ-ʤʣʘʜʠʪʝ ʨʝʩʧʦʥʜʝʥʪʠ ï ʤʝʞʜʫ 55 ʠ 64 ʛʦʜʠʥʠ. ʇʨʠ ʪʷʭ 

ʦʙʱʦ ʟʘ ɽʉ ʩʘʤʦ 12.6% ʩʘ ʙʝʟ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ, ʜʦʢʘʪʦ ʫ ʥʘʩ ʪʦʟʠ ʜʷʣ ʝ ʧʦʯʪʠ ʪʨʠ ʧʲʪʠ ʧʦ-ʚʠʩʦʢ ʠ 

ʜʦʩʪʠʛʘ 36.2%. ʄʥʦʛʦ ʛʦʣʷʤʘ ʝ ʨʘʟʣʠʢʘʪʘ ʠ ʧʨʠ ʫʯʘʩʪʥʠʮʠʪʝ ʩ ʦʩʥʦʚʥʦ ʠ ʧʦ-ʥʠʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɸʢʦ ʚ 
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ɽʉ ʤʘʣʢʦ ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʭʦʨʘʪʘ ʥʘʜ 55 ʛʦʜʠʥʠ ʩ ʪʘʢʦʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ ʩʘ ʙʝʟ ʥʠʢʘʢʚʠ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ, ʪʦ ʫ ʥʘʩ ʪʦʟʠ ʜʷʣ ʝ ʥʘʜ 85%. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʝʩʪʦʞʠʚʝʝʥʝʪʦ ʧʨʠ 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʞʠʚʝʷʪ ʚ ʩʪʦʣʠʮʘ ʠʣʠ ʛʦʣʷʤ ʛʨʘʜ ʠ ʧʨʝʜʛʨʘʜʠʷʪʘ, ʧʦʯʪʠ ʥʷʤʘ ʨʘʟʣʠʢʘ ʚ 

ʦʪʥʦʩʠʪʝʣʥʠʪʝ ʜʷʣʦʚʝ ʚ ɽʉ ʠ ʫ ʥʘʩ. ɼʦʢʘʪʦ ʧʨʠ ʞʠʚʝʝʱʠʪʝ ʚ ʤʘʣʲʢ ʛʨʘʜ ʠʣʠ ʩʝʣʦ ʜʝʣʲʪ ʥʘ ʭʦʨʘʪʘ ʙʝʟ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʝ ʧʦʯʪʠ ʜʚʘ ʧʲʪʠ ʧʦ-ʚʠʩʦʢ ʫ ʥʘʩ. 

 

  

 
ʀʟʪʦʯʥʠʢ: ʜʘʥʥʠ ʦʪ SHARE, ʘʚʪʦʨʩʢʠ ʠʟʯʠʩʣʝʥʠʷ 

ʌʠʛʫʨʘ 3. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʘʤʦʦʮʝʥʢʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʜʩʲʚʢʫʧʥʦʩʪʠ ʦʙʱʦ 

ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ (ʜʷʣ ʥʘ ʣʠʮʘʪʘ ʙʝʟ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ) 

 

ʏʨʝʟ ɉ2-ʤʝʪʦʜʘ ʝ ʠʟʩʣʝʜʚʘʥʘ ʚʨʲʟʢʘʪʘ ʧʦʦʪʜʝʣʥʦ ʤʝʞʜʫ ʧʦʣʘ, ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ, 

ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ  ʠ ʤʝʩʪʦʞʠʚʝʝʥʝʪʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʢʦʤʧʶʪʲʨʥʠʪʝ ʫʤʝʥʠʷ ʦʪ ʜʨʫʛʘ. 

ʇʦʩʣʝʜʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʠ - Ăñʦʪʣʠʯʥʠ ʠ ʤʥʦʛʦ ʜʦʙʨʠñ, Ăʜʦʙʨʠñ, Ăʩʨʝʜʥʠ ʠ 

ʩʣʘʙʠñ ʠ Ăʥʠʢʦʛʘ ʥʝ ʩʲʤ ʠʟʧʦʣʟʚʘʣ/ʘ ʢʦʤʧʶʪʲʨñ. ɺʨʲʟʢʠʪʝ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʦʙʱʦ ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʥʘʣʠʮʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʣʠʷʥʠʝ ʥʘ ʚʩʠʯʢʠ ʬʘʢʪʦʨʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ 

ʥʘ ʧʦʣʘ ʚ ɹʲʣʛʘʨʠʷ (Ŭ=0.05). ʊʲʡ ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ɉ2-ʤʝʪʦʜʘ ʩʝ ʚʣʠʷʷʪ ʦʪ ʦʙʝʤʘ ʥʘ ʠʟʚʘʜʢʘʪʘ, ʝ 

ʦʮʝʥʝʥʘ ʠ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʂʨʘʤʝʨ (ʠʟʤʝʨʠʪʝʣ, ʝʣʠʤʠʥʠʨʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʦʙʝʤʘ ʥʘ ʠʟʚʘʜʢʘʪʘ). ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 2. ʅʘʡ-ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʠ ʚ ɽʉ, ʠ ʚ 

ɹʲʣʛʘʨʠʷ, ʦʢʘʟʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ, ʢʘʪʦ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʝ ʫʤʝʨʝʥʘ. ʉʪʦʡʥʦʩʪʪʘ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ ʝ ʧʦ-ʚʠʩʦʢʘ ʟʘ ɹʲʣʛʘʨʠʷ. ʇʦ-ʚʠʩʦʢ ʝ ʠ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʂʨʘʤʝʨ, ʦʮʝʥʷʚʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʤʝʩʪʦʞʠʚʝʝʥʝʪʦ ʫ ʥʘʩ.   
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ʊʘʙʣʠʮʘ 2. ʆʮʝʥʢʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʂʨʘʤʝʨ ʦʙʱʦ ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ 

ʉʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʂʨʘʤʝʨ 

ʆʙʱʦ ɽʉ ɹʲʣʛʘʨʠʷ 

ʧʦʣ 0.047* 0.098 

ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 0.265* 0.217* 

ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ 0.376* 0.477* 

ʤʝʩʪʦʞʠʚʝʝʥʝ 0.186* 0.283* 

* p < 0.05  
 ʅʘ ʙʘʟʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ SHARE ʩʘ ʧʦʩʪʨʦʝʥʠ ʝʜʠʥʠʯʥʠ ʠ ʤʥʦʞʝʩʪʚʝʥʠ ʣʦʛʠʩʪʠʯʥʠ ʤʦʜʝʣʠ 

ʦʙʱʦ ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ. ʏʨʝʟ ʪʷʭ ʩʝ ʦʮʝʥʷʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʚʲʨʭʫ ʰʘʥʩʘ ʟʘ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣʠʮʘ 3 ʠ ʪʝ ʧʦʪʚʲʨʞʜʘʚʘʪ 

ʠʟʚʦʜʠʪʝ ʦʪ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʭʠʧʦʪʝʟʠ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʂʨʘʤʝʨ. 

ʂʘʢʪʦ ʚ ɽʉ, ʪʘʢʘ ʠ ʚ ɹʲʣʛʘʨʠʷ, ʥʘʡ-ʷʩʥʦ ʠʟʨʘʟʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʰʘʥʩʘ ʭʦʨʘʪʘ ʥʘʜ 55 ʛʦʜʠʥʠ ʜʘ ʠʤʘʪ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʝ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ (ʧʨʠ ʢʦʥʪʨʦʣʠʨʘʥʦ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣ, ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ 

ʠ ʤʝʩʪʦʞʠʚʝʝʥʝ). ɺ ɽʉ ʟʘ ʚʠʩʰʠʩʪʠʪʝ ʝ ʥʘʜ 30 ʧʲʪʠ ʧʦ-ʚʝʨʦʷʪʥʦ ʜʘ ʠʤʘʪ ʪʘʢʠʚʘ ʫʤʝʥʠʷ ʩʧʨʷʤʦ 

ʭʦʨʘʪʘ ʩ ʧʦ-ʥʠʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʫ ʥʘʩ ï 56 ʧʲʪʠ. ʉʨʝʜ ʭʦʨʘʪʘ ʩʲʩ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʪʦʟʠ ʰʘʥʩ ʝ 

ʩʲʦʪʚʝʪʥʦ 4 ʠ 9 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ.  ɼʨʫʛ ʬʘʢʪʦʨ ʩʲʩ ʟʥʘʯʠʤʦ ʚʣʠʷʥʠʝ ʝ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ, ʢʘʪʦ ʚ ɽʉ 

ʰʘʥʩʲʪ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʧʨʠ ʣʠʮʘʪʘ ʥʘ ʚʲʟʨʘʩʪ 55-64 ʩʧʨʷʤʦ ʪʝʟʠ ʥʘʜ 75 ʛʦʜʠʥʠ ʝ 

ʥʘʜ 7 ʧʲʪʠ ʧʦ-ʛʦʣʷʤ ʚ ɽʉ, ʜʦʢʘʪʦ ʫ ʥʘʩ ʝ ʩʘʤʦ 3 ʧʲʪʠ - ʨʘʟʣʠʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʣʠʧʩʘʪʘ ʥʘ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʧʨʠ Ăʧʦ-ʤʣʘʜʠʪʝñ ʚʲʟʨʘʩʪʥʠ (ʪʝʟʠ ʤʝʞʜʫ 55 ʠ 64 ʛʦʜʠʥʠ) ʫ ʥʘʩ. ɺ ɹʲʣʛʘʨʠʷ 

ʤʝʩʪʦʞʠʚʝʝʥʝʪʦ ʚ ʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʝ ʦʢʘʟʚʘ ʧʦ-ʛʦʣʷʤʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 

ʫʤʝʥʠʷ ï ʥʘʜ 3.5 ʧʲʪʠ ʝ ʧʦ-ʛʦʣʷʤ ʰʘʥʩʲʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ ʚ ʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʝ ʩʧʨʷʤʦ 

ʩʝʣʘʪʘ, ʜʦʢʘʪʦ ʦʙʱʦ ʟʘ ɽʉ ʪʦʡ ʝ ʩʘʤʦ 2 ʧʲʪʠ ʧʦ-ʚʠʩʦʢ. ʇʦʣʲʪ ʥʝ ʝ ʟʥʘʯʠʤ ʬʘʢʪʦʨ ʥʠʪʦ ʚ ɽʉ, ʥʠʪʦ ʚ 

ɹʲʣʛʘʨʠʷ ʧʨʠ ʢʦʥʪʨʦʣʠʨʘʥʦ ʚʣʠʷʥʠʝ ʥʘ ʚʲʟʨʘʩʪʪʘ, ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ ʠ ʤʝʩʪʦʞʠʚʝʝʥʝʪʦ. 

 

ʊʘʙʣʠʮʘ 3. ʆʮʝʥʝʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʣʦʛʠʩʪʠʯʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʜʝʣʠ ʟʘ ʰʘʥʩʘ ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʧʨʦʤʝʥʣʠʚʠ ʦʙʱʦ ʟʘ ɽʉ ʠ ʟʘ ɹʲʣʛʘʨʠʷ 
    ɽʉ ʦʙʱʦ ɹʲʣʛʘʨʠʷ 

  

ʝʜʠʥʠʯʥʠ 

ʤʦʜʝʣʠ 

ʤʥʦʞʝʩʪʚʝʥ 

ʤʦʜʝʣ 

ʝʜʠʥʠʯʥʠ 

ʤʦʜʝʣʠ 

ʤʥʦʞʝʩʪʚʝʥ 

ʤʦʜʝʣ 

ʉʚʦʙʦʜʝʥ ʯʣʝʥ  -  0.19**  -  0.08** 

ʇʦʣ         

ʉʚʦʙʦʜʝʥ 

ʯʣʝʥ   
2.76**  -  1.33  -  

 ʄʲʞ  1.19** 1.02 0.91 0.70 

  ɾʝʥʘ (ʙʘʟʦʚʘ ʢʘʪʝʛʦʨʠʷ)  -     -    

ɺʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ     
ʉʚʦʙʦʜʝʥ ʯʣʝʥ 0.90**  -  0.54*  - 

 55-64 7.74** 7.70** 3.25** 2.94* 

 65-74 2.81** 2.58** 2.91** 1.56 

  75+ (ʙʘʟʦʚʘ ʢʘʪʝʛʦʨʠʷ)  -     -    

ʆʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ     
ʉʚʦʙʦʜʝʥ 

ʯʣʝʥ   
0.83**  -  0.16**  -  
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 ɺʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 35.24** 31.47** 80.17** 56.98** 

 ʉʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 4.85** 4.04** 11.37** 8.84** 

  

ʇʦ-ʥʠʩʢʦ ʦʪ ʩʨʝʜʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ(ʙʘʟʦʚʘ 

ʢʘʪʝʛʦʨʠʷ)   

 -  

  

  

ʄʝʩʪʦʞʠʚʝʝʥʝ       

ʉʚʦʙʦʜʝʥ 

ʯʣʝʥ   
1.94**  -  0.56*  -  

 

  ʩʪʦʣʠʮʘ/ʛʦʣʷʤ ʛʨʘʜ ʠ 

ʧʨʝʜʛʨʘʜʠʷ 
2.29** 2.09** 6.83** 3.58** 

   ʤʘʣʲʢ ʛʨʘʜ 1.96** 1.91** 1.64 1.24 

    ʩʝʣʦ (ʙʘʟʦʚʘ ʢʘʪʝʛʦʨʠʷ)  -     -    

 * p<0.10   ** p<0.05    
 
 ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʥʘʣʠʮʝ ʜʲʣʙʦʢʦ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʥʘʣʠʯʠʝʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʩʨʝʜ ʭʦʨʘʪʘ ʥʘ 55 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʤʝʞʜʫ ʜʲʨʞʘʚʠʪʝ ʦʪ ɽʉ ʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ 

ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʛʨʫʧʠ. ʗʩʥʦ ʩʝ ʦʯʝʨʪʘʚʘʪ ʜʲʨʞʘʚʠ ʦʪ ʀʟʪʦʯʥʘ ʠ ʖʞʥʘ ɽʚʨʦʧʘ ʢʘʪʦ ʇʦʣʰʘ, 

ɻʲʨʮʠʷ, ʄʘʣʪʘ, ʍʲʨʚʘʪʩʢʘ, ʂʠʧʲʨ, ɹʲʣʛʘʨʠʷ ʠ ʈʫʤʲʥʠʷ, ʚ ʢʦʠʪʦ ʥʘʜ 35% ʦʪ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʥʷʤʘʪ 

ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ. ʅʘʧʨʘʚʝʥʠʪʝ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ɹʲʣʛʘʨʠʷ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠʟʣʦʞʝʥʦʪʦ 

ʚ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʘʢʪʠʚʝʥ ʞʠʚʦʪ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʚ ɹʲʣʛʘʨʠʷ (2019 ï 2030 ʛ.), ʯʝ 

ɹʲʣʛʘʨʠʷ ʠʟʦʩʪʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʝʣʘ ʥʘ ʠʟʧʦʣʟʚʘʱʠʪʝ ʀʂʊ ʩʨʝʜ ʚʲʟʨʘʩʪʥʦʪʦ 

ʥʘʩʝʣʝʥʠʝ.  

ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʛʦʣʝʤʠ ʥʝʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʦʮʠʘʣʥʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʛʨʫʧʠ ï ʜʝʣʲʪ ʥʘ 

ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ, ʪʝʟʠ ʥʘʜ 75 ʛʦʜʠʥʠ, ʩ ʧʦ-ʥʠʩʢʦ ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ ʠ ʞʠʚʝʝʱʠʪʝ ʚ ʤʘʣʢʠ 

ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʢʦʠʪʦ ʥʷʤʘʪ ʢʦʤʧʶʪʲʨʥʠ ʫʤʝʥʠʷ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢ. ʊʝʥʜʝʥʮʠʷʪʘ ʝ ʥʘʣʠʮʝ ʠ ʚ 

ɽʉ, ʠ ʚ ɹʲʣʛʘʨʠʷ, ʥʦ ʫ ʥʘʩ ʝ ʤʥʦʛʦ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ.  

ʊʝʟʠ ʥʝʨʘʚʝʥʩʪʚʘ ʧʦʩʪʘʚʷʪ ʚʲʧʨʦʩʘ ʢʘʢ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʞʠʚʦʪ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ, ʧʨʝʜʚʠʜ ʬʘʢʪʘ, ʯʝ ʚ ʜʥʝʰʥʠʷ ʜʠʛʠʪʘʣʝʥ ʩʚʷʪ ʢʦʤʧʶʪʲʨʥʠʪʝ 

ʫʤʝʥʠʷ ʠ ʜʦʩʪʲʧʘ ʜʦ ʫʩʪʨʦʡʩʪʚʘ ʝ ʢʣʶʯʦʚ ʤʦʤʝʥʪ ʟʘ ʩʦʮʠʘʣʥʦ ʠ ʠʢʦʥʦʤʠʯʝʩʢʦ ʚʢʣʶʯʚʘʥʝ. 

ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʷʩʥʠ ʤʝʨʢʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ, ʨʝʛʠʦʥʘʣʥʦ ʠ ʤʝʩʪʥʦ ʥʠʚʦ, ʠ ʥʘʡ-ʚʝʯʝ ʥʘʩʦʯʝʥʠ ʢʲʤ ʥʘʡ-

ʟʘʩʝʛʥʘʪʠʪʝ ʛʨʫʧʠ. ʊʝ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʦʙʫʯʠʪʝʣʥʠ ʢʫʨʩʦʚʝ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʪʝʭʥʠʢʘ, 

ʢʦʷʪʦ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʦʪ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʠ ʦʩʠʛʫʨʝʥʦ ʘʩʠʩʪʠʨʘʥʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ, ʚʢʣʶʯʚʘʥʝ 

ʥʘ ʅʇʆ ïʩʝʢʪʦʨʘ ʠ ʜʦʙʨʦʚʦʣʯʝʩʢʠ ʠʥʠʮʠʘʪʠʚʠ. ʇʨʠʦʙʱʘʚʘʥʝʪʦ ʥʘ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʢʲʤ ʜʠʛʠʪʘʣʥʠʷ 

ʩʚʷʪ ʝ ʚʘʞʝʥ ʤʦʤʝʥʪ ʟʘ ʪʷʭʥʦʪʦ ʘʢʪʠʚʥʦ ʚʢʣʶʯʚʘʥʝ ʚ ʠʢʦʥʦʤʠʯʝʩʢʠʷ, ʧʦʣʠʪʠʯʝʩʢʠʷ ʠ ʦʙʱʝʩʪʚʝʥʠʷ 

ʞʠʚʦʪ ʠ ʱʝ ʠʤʘ ʩʲʱʝʩʪʚʝʥ ʧʨʠʥʦʩ ʟʘ ʘʢʪʠʚʥʦʪʦ ʩʪʘʨʝʝʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. 
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Effects of the Artificial Intelligence Ethical Regulations on Society 

Natalia Marinova1 

Abstract 

The development of Artificial Intelligence Systems has advanced remarkably in the last decade and has had 

a real impact on people, institutions and culture. The current research aspiration to create Artificial General 

Intelligence Systems can result in both enormous potential benefits (finding a cure for all known diseases, 

ending poverty, outstanding scientific achievements, etc.) and fatal consequences (ending the human race, 

military operations with armed machines, sufficient power to destroy the planet) for the human race. 

Properly addressing these risks requires timely adaptation of Artificial Intelligence legislation to the rapid 

development of the technology. This paper systematizes key international and national initiatives, policies, 

and acts for developing ethically responsible machine algorithms and artificial intelligence systems, as well 

as examines the effects of the Artificial Intelligence Act on society. 

Keywords: Artificial Intelligence Systems, Ethical Regulations. 

JEL:  C88, L86, Q55 

Introduction  

Advances in the field of artificial intelligence have a broad impact on various sectors of the economy, 

redefining the way business organizations function (mainly in the direction of transforming jobs, professions 

and the workforce) and people's engagement with newly emerging digital technologies. The technology of 

current narrow-purpose artificial intelligence systems has the potential to create fruitful innovations in every 

sphere of human life, but at the same time, it hides huge risks of a social, moral, economic and even 

existential nature - algorithmic bias, spreading disinformation, putting thousands of jobs at risk, erasing 

biological units by super-intelligent machines with artificial intelligence, etc. 

Awareness, knowledge and addressing of the different types of risks of the functioning of artificial 

intelligence systems is a successful prerequisite for the development of future artificial intelligence solutions 

that do not threaten digital privacy, information security and the right to freedom and autonomy of 

individuals. Over the past few years, calls for big tech companies to apply ethical principles in the design and 

creation of artificial intelligence technologies that support and do not harm human development, reflected in 

open declarations and scientific publications on the subject have become more and more numerous. 

Artificial Intelligence Ethical Regulations Acts 

The ethical responsibility to conduct research promoting the positive and avoiding or mitigating the expected 

and unforeseen negative side effects of the created machine algorithms and systems with artificial 

intelligence with narrow purpose is regulated by several international initiatives, policies and legislative acts. 

The most significant of them are systematized in chronological order in Table 1 below: 

 
1 Associate Professor, PhD (Econ). Department of Business Informatics, D. A. Tsenov Academy of Economics, 

Svishtov, ORCID ID: 0000-0001-8732-7564, e-mail: n.marinova@uni-svishtov.bg 
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Table 1: Key International Acts Governing the Ethical Development of AI Systems 

Ethical Regulation Acts Description 

Guidelines for AI Procurement 

(World Economic Forum, 2019)  

World Economic Forum recommendations for national procurement in the field 

of artificial intelligence. 

Rome Call (RenAIssance 

Foundation, 2020)  

An international charter with six ethical principles for making self-explanatory, 

inclusive, impartial, reproducible and accountable narrow-purpose artificial 

intelligence systems. 

State of Implementation of the 

OECD AI Principles (OECD, 

2021)  

International policy framework of the Organisation for Economic Co-operation 

and Development for the responsible development and use of Artificial 

Intelligence. 

Recommendation on the Ethics of 

Artificial Intelligence (UNESCO, 

2021)  

A global instrument proposed by UNESCO to define a holistic, inclusive and 

multicultural framework of interdependent values, principles and actions to 

responsibly address the known and unknown impacts of AI technologies on 

people, societies, ecosystems, and the environment. 

Global Partnership on Artificial 

Intelligence (GPAI Council, 

2022)  

Global initiative stating the need to develop narrow-purpose artificial 

intelligence systems in line with human rights and democratic societal values. 

The fourth session of the Council of the Global Partnership on AI ends with the 

signing of a declaration by the ministers of the member states reaffirming their 

commitment to the principles of the Organisation for Economic Co-operation 

and Development on artificial intelligence. 

Executive Order on AI (The 

White House, 2023)  

A set of standards for developing safe, secure, and trustworthy artificial 

intelligence that protects Americans' privacy, promotes justice and civil rights, 

protects consumers and workers, promotes innovation and competition, 

develops American leadership around the world, and more, signed by 15 

leading U.S. technology companies. 

International Code of Conduct for 

Organizations Developing 

Advanced AI Systems (European 

Commission, 2023)  

A global voluntary agreement between G7 leaders and artificial intelligence 

system manufacturers recommends the behaviour of responsibly developing 

safe, secure and reliable advanced artificial intelligence systems, large language 

models and generative AI  solutions. 

Bletchley Declaration (United 

Kingdom Government, 2023)  

An agreement between the European Union, 27 countries and major technology 

companies to work together to test the safety of their new artificial intelligence 

products before they are officially released to the public. While it has no 

regulatory impact, the declaration promises that signatories will work together 

on shared safety standards. 

Resolution on Artificial 

Intelligence (United Nations, 

2024)  

A global resolution on artificial intelligence, proposed by the US and supported 

by China and over 120 other countries, encourages countries to guarantee 

human rights, protect personal data and monitor the risks associated with the 

development of the technology. 

Artificial Intelligence Act 

(European Union, 2024)  

A legislative framework with harmonised rules for the development of credible 

and fundamental human rights Artificial Intelligence that provides developers 

and deployers of artificial intelligence systems with clear requirements and 

obligations on the specific uses of the technology. 

AI Pact (European Commission, 

2024) 

A set of voluntary commitments to implement the principles of the European  

Artificial Intelligence Act signed between the EU AI Office and more than 100 

companies, reinforcing their commitment to the development of artificial 

intelligence management strategies, to mapping high-risk artificial intelligence 

systems, to increasing the knowledge of artificial intelligence workers, to 

ensure human oversight, to mitigate risks and transparent labelling of certain 

types of content generated by AI, etc. 



 

101 

 

In addition to the international level, numerous national initiatives have been launched in the field of 

artificial intelligence in more than 69 countries and territories (OECD.AI, 2021). According to a survey of 25 

countries with approved regulations in the field of artificial intelligence (Zhang, et al., 2022, p. 176), the 

largest number of regulatory documents were adopted in the United States, Russia, Belgium, Spain and the 

United Kingdom. National artificial intelligence strategies have been adopted in more than 30 countries, 

including Bulgaria, and Bangladesh, Malaysia and Tunisia are in the process of developing them (UNESCO, 

2021).  

The Bulgarian concept for the development of artificial intelligence until 2030 (Ministry of Transport and 

Communications, 2020) is in line with the initiatives of the European Commission, which considers artificial 

intelligence as one of the main drivers of digital transformation in Europe and as a significant factor in 

ensuring the competitiveness of the European economy. According to an analysis by the Economic and 

Social Council of the Republic of Bulgaria, "although our country is not among the leaders on the old 

continent in terms of adaptation and use of artificial intelligence solutions, the implementation of such 

technologies will increase the country's economic growth" (Economic and Social Council, 2024). The 

document contains 19 conclusions and recommendations on how to harmonize Bulgarian legislation with the 

European rules on artificial intelligence in the next two years. 

Regulatory Effects of the European Artificial Intelligence Act  on Manufacturers and Users of 

Artificial Intelligence Technologies 

Despite the existence of numerous current international and national legislative initiatives for the ethical 

creation of artificial intelligence systems, the leading regulator in the technology sector is the region of the 

Old Continent. Over the past few years, a set of legislation has been introduced in Europe aimed at 

regulating the digital economy in different countries: the General Data Protection Regulation (GDPR) 

entered into force in 2018 (European Commission, 2018), the Digital Service Act was published in 2020 

(European Parliament, 2020), in 2022, the European Data Governance Act (European Commission, 2022), 

the Digital Markets Act (European Commission, 2022) and the Cyber Resilience Act (European 

Commission, 2022) was activated, and this year the long-awaited Artificial Intelligence Act officially came 

into force (European Union, 2024). 

The desire of the European Parliament and the Council of the European Union to establish the continent as 

the first world region to adopt comprehensive regulation in the field of artificial intelligence has a non-

territorial effect, as the Artificial Intelligence Act (AI Act) refers not only to entities within the European 

Union but also to developers, implementers, importers and distributors of artificial intelligence systems 

outside the European Union if the result of their system is consumed within the Union. The scope of the 

regulation covers large, medium, small and micro-enterprises from the private and public sectors that 

develop, market, import into the EU, implement and use such solutions1 in their activities. 

The AI Act will begin to apply 24 months after it enters into force on August 1, 2024, enabling business 

organizations to proactively start analysing gaps in their artificial intelligence systems, assess their risks, 

develop their own ethical rules for creating new solutions with such functionality, and train their employees 

to implement them. At present, many business organizations are not aware of the binding effect of the 

 
1 The definition of an AI system in the AI Act is quite broad to cover the maximum range of current and future developed and used 

machine-based systems that are designed to operate with different levels of autonomy, which can be adaptable after 

implementation, which, based on implicit or explicit input data, output results in the form of predictions, content, 

recommendations or solutions, and which may have an impact on the physical or virtual environment. 
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European regulatory framework and in order not to lag behind in the projects for its implementation, they 

will need legal and technical expertise1 in the field of information technology. 

To comply with the AI Act, several European bodies with regulatory and advisory prerogatives have been 

created (such as the AI Office and an AI Board), and the enforcement of the provisions of the act is imputed 

to the national public authorities in the Member States, which, without adopting implementing legislation, 

can detail the rules in the regulation in the direction of their practical application within the specific country. 

Fines for infringements of the AI Act vary depending on the severity of the infringement, with the European 

provision setting the limits of penalties2 and Member States setting the rules on financial penalties and other 

coercive measures (warnings and non-pecuniary impact measures). 

The AI Act follows a risk-based approach and classifies AI systems into four categories: prohibited AI with 

unacceptable risk, high-risk AI systems, general-purpose AI (GPAI) and foundation models with limited 

risk, and low-risk AI systems (see Figure 1 below): 

 

 
Source: What is the EU AI act?, 2024 

Figure 1: Classification of Artificial Intelligence Systems under the Artificial Intelligence Act 

 
1 To help comply with provisions in the AI Act and to alleviate the effects of the introduction of the regulation, the European 

Commission has envisaged the creation of a regulatory sandbox in the Member States, providing a controlled environment to 

promote the development, training, testing and validation of innovative artificial intelligence systems. To reduce the 

administrative burden for small, medium, micro and start-up enterprises, lower fees are envisaged for assessing the compliance of 

their solutions with the requirements of the Regulation, trainings are provided, etc. 
2 The most significant pecuniary penalties are for non-compliance with the prohibition on placing on the market, putting into 

operation and use of prohibited artificial intelligence systems - up to EUR 35,000,000 or, if the offender is an enterprise, up to 

7% of its total annual worldwide turnover for the previous financial year, whichever is higher. For violation of other provisions, a 

penalty of up to EUR 15,000,000 is provided or, if the offender is an enterprise, up to 3% of its total annual worldwide turnover 

for the previous financial year, whichever is higher. If a debtor provides inaccurate, incomplete or misleading information in 

response to a request from a competent authority, the penalty is up to EUR 7 500 000 or, if the infringer is an enterprise, up to 1% 

of its total annual worldwide turnover for the previous financial year, whichever is higher. 
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1) AI systems with unacceptable risk. This category includes information and social practices that the 

legislation seeks to prohibit, the main of which are: 

a. Human manipulation. Prohibited for marketing, commissioning and use are artificial intelligence 

systems that influence a person's behaviour on a subconscious level (prompting him to make an 

atypical, irrational or threatening decision), impairing his ability to make an informed decision.  

b. Social Assessment. Artificial intelligence systems that assess or classify a person on the basis of their 

social behaviour or personality characteristics, that create or extend facial recognition databases 

through unintentional extraction of facial images from the internet or CCTV recordings, and that 

assess the emotional state of employees (except where the system is deployed for medical or safety 

reasons) shall be prohibited. 

c. Unfavourable treatment. The list of prohibited also includes law enforcement systems for remote 

biometric identification of people in real-time in publicly accessible places (with a few exceptions), 

which can generate an assessment of their future criminal behaviour.  

2) AI systems with high risk. According to European regulation, activities that determine the access of 

individuals to financial resources or basic utilities are subject to strict control, the granting of access to which 

by an automated system with artificial intelligence may be hindered by the application of a racial, ethnic, 

gender or other type of existing or new socially discriminatory model. Artificial intelligence systems 

classified as high-risk will also be able to be used after the AI Act enters into force, if the providers of such 

solutions meet the criteria in the regulation, and the business organizations using such solutions have trained, 

competent and empowered employees to implement it. Examples of activities affecting the rights and safety 

of individuals are: 

a. Personnel selection (specifically referring to the activities of publishing job advertisements, 

analysing or filtering job applications and evaluating candidates for a given position). 

b. Remote biometric identification of persons. 

c. Recognition of human emotions. 

d. Management of critical transport and utility infrastructure (road, electricity, telecommunications, 

etc.). 

e. Provision of key educational services and forms of employment. 

f. Provision of basic private and public services (creditworthiness assessment, life insurance risk 

assessment, emergency call classification, etc.).  

3) AI systems with limited risk. General-purpose AI and foundation models face specific transparency 

requirements and the quality of the data they are trained on. The safe, unbiased and non-discriminatory 

functioning of such artificial intelligence systems requires the implementation of appropriate administration 

and management practices ensuring the completeness, safety1, confidentiality2, appropriateness and 

representativeness of their training and validation datasets. AI Act obliges GPAI model providers to comply 

with European Union copyright rules. 

 
1 In order to prevent the processes of manipulation of training data or GPAI models, it is required to implement 

technical measures to detect, react, neutralize and control cyberattacks to them. 
2 Special categories of personal data may be processed after the introduction of additional GDPR requirements 

guaranteeing the fundamental rights and freedoms of individuals. 
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4) AI systems with minimal risk. Low-risk artificial intelligence systems need to ambiguously ensure that 

their users are aware that they are consuming AI-generated content. The main problems in the functioning of 

today's generative artificial intelligence solutions are related to: 

a. Failure to comply with GDPR rules in whole or in part. 

b. Failure to comply with intellectual property protection legislation. 

c. Violation of confidentiality and trade secret requirements (contractual or legal).  

d. Failure to provide users with sufficient information about how the system operates, risks of use, and 

information that the user shares or consumes as a result of the operation of the system.  

e. Improper design and loading of the artificial intelligence system with relevant, correct, true and 

compliant data, which can lead to the generation of inaccurate, discriminatory, misleading, erroneous 

and unlawful results and advice. 

Conclusion 

In the last five years, a number of important documents have been created on a global and national scale 

regulating the development of ethically acting Artificial Intelligence Systems. Currently, the creators of the 

most complete and stringent regulations in the field of technology are the bodies of the European Union, 

which in a short period of time have developed and introduced a set of legislative acts to regulate the digital 

economy of the Old Continent. A serious step in protecting the rights of individuals around the world is the 

AI Act introduced on August 1, 2024, prohibiting the production, distribution and application of 

unacceptably high-risk artificial intelligence systems and introducing a wide range of requirements for 

permitted ones. The European regulation obliges designers and developers of almost all artificial intelligence 

solutions designed to interact directly with individuals to respect the ethical rights of consumers for informed 

and safe use of their products. A positive step in the document is also the introduction of rules for general-

purpose AI and foundation models, which are implemented in other artificial intelligence systems. 
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ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ 

 Application of Natural Language Processing in Accounting 

ʄʠʪʢʦ ʈʘʜʦʝʚ1 

ʈʝʟʶʤʝ 

ʈʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ, ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʥʘʤʠʨʘʪ ʚʩʝ ʧʦ-ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʥʦʛʦ ʠʢʦʥʦʤʠʯʝʩʢʠ ʜʝʡʥʦʩʪʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ. ʊʦʚʘ ʩʝ ʦʪʥʘʩʷ ʚ 

ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʠ ʟʘ ʤʝʪʦʜʠʪʝ ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ɺ ʥʘʩʪʦʷʱʠʷ 

ʜʦʢʣʘʜ ʩʝ ʧʨʘʚʠ ʦʧʠʪ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʢʘʢʪʦ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʪʘʢʘ ʠ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʟʘ ʦʯʝʨʪʘʚʘʥʝ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʧʦ-ʰʠʨʦʢʦ ʠ ʧʦ-

ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ, ʩʨʝʜʩʪʚʘʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ 

ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʦʪʯʝʪʥʦʩʪ ʠ ʘʥʘʣʠʟ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: Accounting, Artificial Intelligence, Natural Language Processing 

Abstract 

The various methods, means and tools of artificial intelligence are increasingly being used in many 

economic activities, including accounting. This also applies to a significant extent to natural language 

processing methods and tools. In this report, an attempt is made to define the current state, both globally and 

within Bulgaria, and on the other hand, to outline the prospects for a wider and more complete use of the 

methods, means and tools for processing natural language in the field of accounting and analysis. 
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ɺʲʚʝʜʝʥʠʝ 

ʊʝʤʘʪʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʩʬʝʨʘʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʩʪʘʚʘ ʚʩʝ 

ʧʦ-ʘʢʪʫʘʣʥʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʉʯʝʪʦʚʦʜʩʪʚʦʪʦ ʝ ʜʝʡʥʦʩʪ, ʢʦʷʪʦ ʝ ʤʥʦʛʦ ʜʦʙʨʝ ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ 

ʥʦʨʤʘʪʠʚʥʦ ʠ ʩʣʝʜʚʘ ʪʦʯʥʠ ʠ ʷʩʥʠ ʧʨʘʚʠʣʘ. ʇʦʨʘʜʠ ʪʦʚʘ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʯʝʪʦʚʦʜʥʠ 

ʜʝʡʥʦʩʪʠ ʠʤʘ ʜʲʣʛʘ ʠ ʜʦʩʪʘ ʫʩʧʝʰʥʘ ʠʩʪʦʨʠʷ. ɺʩʝ ʧʘʢ, ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʜʝʡʥʦʩʪʠʪʝ 

ʠʤʘ ʩʚʦʠʪʝ ʛʨʘʥʠʮʠ ʠ ʪʝ ʩʘ ʪʘʤ, ʢʲʜʝʪʦ ʩʝ ʧʦʷʚʷʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʯʦʚʝʰʢʘ ʧʨʝʮʝʥʢʘ. ʈʘʟʚʠʪʠʝʪʦ 

ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʝʛʦʚʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ 

ʧʦʟʚʦʣʷʚʘ ʧʨʝʢʨʘʯʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʛʨʘʥʠʮʠ. ʄʘʢʘʨ ʠ ʜʘ ʥʝ ʝ ʦʯʝʚʠʜʥʦ ʥʘ ʧʨʲʚ ʧʦʛʣʝʜ, ʝʜʥʦ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷʪʘ ʚ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ  - ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ, ʥʘʤʠʨʘ ʟʥʘʯʠʤʦ ʤʷʩʪʦ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʩʯʝʪʦʚʦʜʥʠʪʝ ʜʝʡʥʦʩʪʠ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʙʠʭʘ ʦʙʦʛʘʪʠʣʠ ʢʘʢʪʦ 

 
1 ʜʦʮ. ʜ-ʨ ʄʠʪʢʦ ʈʘʜʦʝʚ, ʂʘʪʝʜʨʘ "ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ", ʋʅʉʉ, e-mail 

mradoev@unwe.bg 
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ʪʝʦʨʠʷʪʘ, ʪʘʢʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ, ʩʨʝʜʩʪʚʘʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʦʪʯʝʪʥʦʩʪ ʠ ʘʥʘʣʠʟ.  

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʩʠ ʧʦʩʪʘʚʷ ʩʣʝʜʥʠʪʝ ʮʝʣʠ: 

¶ ɼʘ ʧʨʝʜʩʪʘʚʠ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ 
ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ; 

¶ ɼʘ ʧʨʝʜʩʪʘʚʠ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ 
ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ; 

¶ ɼʘ ʦʯʝʨʪʘʝ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʧʦ-ʰʠʨʦʢʦ ʠ ʧʦ-ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʦʪʯʝʪʥʦʩʪ ʠ ʘʥʘʣʠʟ. 

ʆʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ (Natural language processing, NLP) ʝ ʦʙʣʘʩʪ ʦʪ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ 

(Artificial intelligence, AI), ʦʙʭʚʘʱʘʱʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ (ʯʦʚʝʰʢʠʪʝ) ʝʟʠʮʠ ʚ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʩʠʩʪʝʤʠ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʢʦʤʧʶʪʨʠʪʝ ʜʘ ʨʘʟʙʠʨʘʪ, ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʠ 

ʛʝʥʝʨʠʨʘʪ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʩʲʯʝʪʘʚʘ ʤʝʪʦʜʠ ʦʪ ʢʦʤʧʶʪʲʨʥʘʪʘ 

ʣʠʥʛʚʠʩʪʠʢʘ, ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʜʲʣʙʦʢʦʪʦ ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʦʙʨʘʙʦʪʚʘ ʠ ʘʥʘʣʠʟʠʨʘ ʛʦʣʝʤʠ 

ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʠ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ʊʝʭʥʦʣʦʛʠʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ NLP, ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʡ-ʚʝʯʝ ʧʨʠ: 

¶ ɸʥʘʣʠʟ ʥʘ ʪʝʢʩʪ: ɸʥʘʣʠʟʠʨʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʪʝʢʩʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʩʠʥʪʘʢʩʠʩ (ʛʨʘʤʘʪʠʢʘ) ʠ ʩʝʤʘʥʪʠʢʘ (ʟʥʘʯʝʥʠʝ). 

¶ ʈʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʨʝʯ: ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʛʦʚʦʨʠʤʠʷ ʝʟʠʢ ʚ ʪʝʢʩʪ. 

¶ ɻʝʥʝʨʠʨʘʥʝ ʥʘ ʪʝʢʩʪ ʠ ʨʝʯ: ʉʲʟʜʘʚʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʥʦ ʩʲʛʣʘʩʫʚʘʥ ʪʝʢʩʪ ʠʣʠ ʨʝʯ ʦʪ ʜʘʥʥʠ. 

¶ ʄʘʰʠʥʝʥ ʧʨʝʚʦʜ: ɸʚʪʦʤʘʪʠʯʝʥ ʧʨʝʚʦʜ ʥʘ ʪʝʢʩʪ ʠʣʠ ʨʝʯ ʦʪ ʝʜʠʥ ʝʟʠʢ ʥʘ ʜʨʫʛ. 

¶ ɸʥʘʣʠʟ ʥʘ ʥʘʩʪʨʦʝʥʠʝʪʦ: ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʢʘʪʝʛʦʨʠʟʠʨʘʥʝ ʥʘ ʤʥʝʥʠʷ, ʠʟʨʘʟʝʥʠ ʚ ʪʝʢʩʪʘ, 

ʟʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʪʝʭʥʠʷ ʘʚʪʦʨ. 

¶ ʀʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ: ʀʟʚʣʠʯʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʛʦʣʝʤʠ ʥʘʙʦʨʠ ʦʪ 

ʜʘʥʥʠ. 

¶ ʆʪʛʦʚʘʨʷʥʝ ʥʘ ʚʲʧʨʦʩʠ: ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʲʧʨʦʩʠ, 

ʟʘʜʘʜʝʥʠ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. 

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ - ʪʝʢʫʱʦ ʩʲʩʪʦʷʥʠʝ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʥʘʙʠʨʘ 

ʩʢʦʨʦʩʪ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʚʦʜʝʥʦ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʠ ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʬʠʥʘʥʩʦʚʠ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ ʥʘ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʥʦʨʤʘʪʠʚʥʘʪʘ ʙʘʟʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ NLP ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʠʤʘ ʩʣʝʜʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ: 

¶ ɽʬʝʢʪʠʚʥʦʩʪ: ɸʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʟʘʜʘʯʠ ʢʘʪʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ, 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʪʯʝʪʠ ʠ ʧʨʦʚʝʨʢʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʧʝʩʪʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʨʝʤʝ ʥʘ 

ʩʯʝʪʦʚʦʜʠʪʝʣʠʪʝ ʠ ʠʤ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʪ ʚʲʨʭʫ ʧʦ-ʩʣʦʞʥʠ ʜʝʡʥʦʩʪʠ ʩ ʜʦʙʘʚʝʥʘ 

ʩʪʦʡʥʦʩʪ. 

¶ ʊʦʯʥʦʩʪ: ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ NLP ʥʘʤʘʣʷʚʘʪ ʯʦʚʝʰʢʠʪʝ ʛʨʝʰʢʠ, ʚʲʟʥʠʢʚʘʱʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʨʲʯʥʦʪʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ, ʢʦʥʪʠʨʘʥʝʪʦ, ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʦʪʯʝʪʠ ʠ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ ʠ ʪ.ʥ. 

¶ ʄʘʱʘʙʠʨʫʝʤʦʩʪ: ʉʯʝʪʦʚʦʜʥʠʪʝ ʬʠʨʤʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʧʦ-ʛʦʣʝʤʠ ʥʘʪʦʚʘʨʚʘʥʠʷ, ʢʦʝʪʦ 

ʠʤ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʜʘ ʦʙʨʘʙʦʪʚʘʪ ʦʛʨʦʤʥʠ ʢʦʣʠʯʝʩʪʚʘ ʬʠʥʘʥʩʦʚʠ ʜʘʥʥʠ, ʜʦʢʫʤʝʥʪʠ ʠ 

ʪʨʘʥʟʘʢʮʠʠ. 
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¶ ʇʦʜʦʙʨʝʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ: ʏʨʝʟ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ 

ʬʠʥʘʥʩʦʚʠʪʝ ʜʘʥʥʠ ʯʨʝʟ ʠʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ʘʥʘʣʠʟ ʥʘ ʥʘʩʪʨʦʝʥʠʝʪʦ ʠ ʧʨʦʛʥʦʩʪʠʯʝʥ ʘʥʘʣʠʟ, 

NLP ʧʦʜʦʙʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʚʲʚ ʬʠʥʘʥʩʦʚʦʪʦ ʫʧʨʘʚʣʝʥʠʝ. 

¶ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ: ɸʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʪʨʫʜʦʝʤʢʠʪʝ ʧʨʦʮʝʩʠ ʧʦʤʘʛʘ ʜʘ ʩʝ ʥʘʤʘʣʷʪ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʨʘʟʭʦʜʠ, ʦʩʦʙʝʥʦ ʧʨʠ ʟʘʜʘʯʠ ʩ ʛʦʣʷʤ ʦʙʝʤ ʢʘʪʦ ʬʘʢʪʫʨʠʨʘʥʝ, ʦʜʠʪ ʠ ʧʨʦʚʝʨʢʠ ʟʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝ. 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ, ʩʲʯʝʪʘʥʘ ʩ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʠ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ, ʧʦʤʘʛʘ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʯʝʪʦʚʦʜʥʠʪʝ ʬʠʨʤʠ ʠ ʦʪʜʝʣʠ ʦʙʨʘʙʦʪʚʘʪ 

ʛʦʣʝʤʠ ʦʙʝʤʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʬʠʥʘʥʩʦʚʠ ʜʘʥʥʠ, ʥʘʤʘʣʷʚʘ ʯʦʚʝʰʢʠʪʝ ʛʨʝʰʢʠ ʠ ʧʦʜʦʙʨʷʚʘ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ. ʈʘʟʙʠʨʘ ʩʝ, ʠʩʪʠʥʩʢʠʷʪ ʫʩʧʝʭ ʠʜʚʘ ʥʝ ʩʘʤʦ ʦʪ ʚʲʚʝʞʜʘʥʝʪʦ 

ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʦʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʟʘ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, 

ʢʦʠʪʦ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʷʪ [1]. 

ʂʦʠ ʩʘ ʢʦʥʢʨʝʪʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʢʲʤ 

ʜʥʝʰʥʘ ʜʘʪʘ? ɽʪʦ ʥʷʢʦʠ ʦʪ ʪʝʟʠ ʦʙʣʘʩʪʠ ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʪʷʭ ʠʥʩʪʨʫʤʝʥʪʠ:  

1. ɸʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ. ʊʘʟʠ ʦʙʣʘʩʪ ʚʢʣʶʯʚʘ: 

¶ ʉʢʘʥʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠ ʜʦʢʫʤʝʥʪʠ, ʦʧʪʠʯʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʩʠʤʚʦʣʠ (OCR) ʠ 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ɺʩʝ ʦʱʝ ʤʥʦʛʦ ʧʲʨʚʠʯʥʠ 

ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ ʬʘʢʪʫʨʠ, ʢʚʠʪʘʥʮʠʠ, ʙʘʥʢʦʚʠ ʠʟʚʣʝʯʝʥʠ ʠ ʜʨ. ʧʦʩʪʲʧʚʘʪ ʚ ʩʯʝʪʦʚʦʜʩʪʚʘʪʘ ʥʘ 

ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ. ʊʝʟʠ ʜʦʢʫʤʝʥʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʩʢʘʥʠʨʘʪ ʠ ʩʣʝʜ ʪʦʚʘ ʯʨʝʟ ʦʧʪʠʯʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ 

ʥʘ ʩʠʤʚʦʣʠ (OCR), ʠʥʪʝʛʨʠʨʘʥʦ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ, ʦʪ ʪʷʭ ʜʘ ʩʝ 

ʠʟʚʣʝʢʘʪ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʠ ʜʘ ʙʲʜʘʪ ʩʲʭʨʘʥʝʥʠ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʘ ʦʙʨʘʙʦʪʢʘ [2]. 

ʀʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ DocuSign [3] ʠ Xero [4] ʠʟʧʦʣʟʚʘʪ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʢʦʥʚʝʨʪʠʨʘʥʝ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʚ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʬʦʨʤʘʪʠ. ʇʦʟʚʦʣʷʚʘʪ ʠʥʪʝʛʨʘʮʠʷ ʩʲʩ ʩʯʝʪʦʚʦʜʝʥ 

ʩʦʬʪʫʝʨ. 

¶ ʆʙʨʘʙʦʪʢʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʧʲʨʚʠʯʥʠ ʜʦʢʫʤʝʥʪʠ. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʜʘʥʥʠ (ʥʘʧʨʠʤʝʨ ʜʘʪʠ, 

ʩʫʤʠ, ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʦʩʪʘʚʯʠʢʘ ʠʣʠ ʢʣʠʝʥʪʘ ʠ ʜʨ.) ʦʪ ʬʘʢʪʫʨʠ, ʨʘʟʧʠʩʢʠ, ʧʦʨʲʯʢʠ ʠ ʜʨʫʛʠ 

ʧʲʨʚʠʯʥʠ ʜʦʢʫʤʝʥʪʠ. ʄʦʜʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʪʘʟʠ ʮʝʣ, ʤʦʛʘʪ ʜʘ ʢʣʘʩʠʬʠʮʠʨʘʪ ʨʘʟʭʦʜʠʪʝ ʠ 

ʜʘ ʠʟʚʲʨʰʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʥʝʦʙʭʦʜʠʤʦʪʦ ʦʩʯʝʪʦʚʦʜʷʚʘʥʝ.  ʀʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ABBYY [5],[6] ʠ 

Tungsten Automation [7] ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʟʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʬʘʢʪʫʨʠ ʠ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ. 

¶ ʇʨʝʛʣʝʜ ʥʘ ʜʦʛʦʚʦʨʠ ʠ ʜʨʫʛʠ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ. ʉʯʝʪʦʚʦʜʥʠʪʝ ʦʪʜʝʣʠ ʯʝʩʪʦ ʩʝ ʟʘʥʠʤʘʚʘʪ 

ʩʲʩ ʩʣʦʞʥʠ ʜʦʛʦʚʦʨʠ, ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʩʧʦʨʘʟʫʤʝʥʠʷ. NLP ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʫʩʣʦʚʠʷ, ʢʣʘʫʟʠ ʠ ʬʠʥʘʥʩʦʚʠ ʘʥʛʘʞʠʤʝʥʪʠ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʧʨʝʛʣʝʜʘ 

ʥʘ ʜʦʛʦʚʦʨʠʪʝ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʢʣʶʯʦʚʠ 

ʨʘʟʧʦʨʝʜʙʠ, ʫʩʣʦʚʠʷ ʥʘ ʧʣʘʱʘʥʝ ʠʣʠ ʢʨʘʡʥʠ ʩʨʦʢʦʚʝ ʦʪ ʬʠʥʘʥʩʦʚʠ ʜʦʛʦʚʦʨʠ. 

2. ʌʠʥʘʥʩʦʚ ʦʜʠʪ ʠ ʦʮʝʥʢʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ɺ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ 

ʧʦʧʘʜʘʪ ʩʣʝʜʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʜʝʡʥʦʩʪʠ: 

¶ ɸʚʪʦʤʘʪʠʟʠʨʘʥ ʦʜʠʪ. NLP ʧʦʤʘʛʘ ʥʘ ʦʜʠʪʦʨʠʪʝ ʜʘ ʧʨʝʩʝʷʪ ʦʛʨʦʤʥʠ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʩʪ,  ʟʘ ʜʘ 

ʦʪʢʨʠʷʪ ʥʝʨʝʜʥʦʩʪʠ, ʘʥʦʤʘʣʠʠ ʠʣʠ ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʜʠʪ ʤʘʨʢʠʨʘʪ ʪʨʘʥʟʘʢʮʠʠ ʠʣʠ ʪʝʢʩʪ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʘ 

ʩʲʤʥʠʪʝʣʥʠ ʟʘ ʠʟʤʘʤʘ ʠʣʠ ʥʝʚʷʨʥʦ ʧʨʝʜʩʪʘʚʷʥʝ. ʏʨʝʟ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ NLP ʤʦʛʘʪ ʜʘ ʩʝ 

ʦʪʢʨʠʷʪ ʤʦʜʝʣʠ ʠ ʦʪʢʣʦʥʝʥʠʷ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʠʟʠʩʢʚʘʪ ʧʨʝʛʣʝʜ ʦʪ 

ʦʜʠʪʦʨ. 
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¶ ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ NLP 

ʧʦʤʘʛʘʪ ʧʨʠ ʧʨʝʛʣʝʜʘ ʥʘ ʨʝʛʫʣʘʪʦʨʥʠ ʪʝʢʩʪʦʚʝ ʠ ʫʢʘʟʘʥʠʷ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʬʠʥʘʥʩʦʚʠʪʝ 

ʦʧʝʨʘʮʠʠ ʩʝ ʧʨʠʜʲʨʞʘʪ ʢʲʤ ʟʘʢʦʥʦʚʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. NLP ʤʦʜʝʣʠʪʝ ʤʦʛʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ 

ʧʨʘʚʷʪ ʧʨʝʧʨʘʪʢʠ ʦʪ ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ ʢʲʤ ʩʲʦʪʚʝʪʥʠʪʝ ʜʘʥʲʯʥʠ ʟʘʢʦʥʠ, ʩʯʝʪʦʚʦʜʥʠ 

ʩʪʘʥʜʘʨʪʠ ʠ ʧʨʘʚʠʣʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ. ʇʣʘʪʬʦʨʤʘʪʘ Compliance.ai [8]  ʠʟʧʦʣʟʚʘ NLP ʟʘ 

ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʚʲʚ ʬʠʥʘʥʩʦʚʦʪʦ 

ʦʪʯʠʪʘʥʝ. 

¶ ʆʪʢʨʠʚʘʥʝ ʥʘ ʠʟʤʘʤʠ. NLP ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʟʤʘʤʠ ʯʨʝʟ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 

ʦʧʠʩʘʥʠʷ ʥʘ ʪʨʘʥʟʘʢʮʠʠ, ʠʤʝʡʣʠ ʠʣʠ ʚʲʪʨʝʰʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʦʜʦʟʨʠʪʝʣʥʘ 

ʜʝʡʥʦʩʪ. ʄʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʦʪʯʝʪʠ ʟʘ 

ʨʘʟʭʦʜʠ. ʀʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ThetaRay [9] ʠʟʧʦʣʟʚʘʪ AI ʠ NLP ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ 

ʠʟʤʘʤʠ ʚ ʩʯʝʪʦʚʦʜʥʠʪʝ ʜʘʥʥʠ. 

3. ʌʠʥʘʥʩʦʚ ʘʥʘʣʠʟ 

¶ ɸʥʘʣʠʟ ʥʘ ʥʘʩʪʨʦʝʥʠʝʪʦ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ. ɸʥʘʣʠʟʲʪ ʥʘ ʥʘʩʪʨʦʝʥʠʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ 

ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʪʦʥʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʜʦʢʣʘʜʠ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ, ʟʘ ʜʘ ʩʝ 

ʠʟʤʝʨʠ ʧʘʟʘʨʥʦʪʦ ʥʘʩʪʨʦʝʥʠʝ ʠʣʠ ʜʘ ʩʝ ʦʮʝʥʠ ʥʠʚʦʪʦ ʥʘ ʨʠʩʢ, ʩʚʲʨʟʘʥʦ ʩ ʢʦʥʢʨʝʪʥʠ 

ʬʠʥʘʥʩʦʚʠ ʜʝʡʥʦʩʪʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʠ ʩʯʝʪʦʚʦʜʠʪʝʣʠʪʝ ʜʘ 

ʧʨʝʜʩʢʘʞʘʪ ʬʠʥʘʥʩʦʚʠ ʨʝʟʫʣʪʘʪʠ ʠʣʠ ʜʘ ʦʪʢʨʠʷʪ ʬʠʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʬʠʥʘʥʩʦʚʠ 

ʟʘʪʨʫʜʥʝʥʠʷ. 

¶ ɸʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʪʯʝʪʠ. NLP ʤʦʜʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʦʙʦʙʱʘʚʘʪ ʬʠʥʘʥʩʦʚʠ ʦʪʯʝʪʠ, 

ʦʜʠʪʠ ʠ ʧʨʦʛʥʦʟʠ, ʢʘʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʠʨʘʪ ʦʪʯʝʪʠ ʦʪ ʥʝʦʙʨʘʙʦʪʝʥʠ ʜʘʥʥʠ.  Phrazor [10] ʝ 

ʠʥʩʪʨʫʤʝʥʪ, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ NLP, ʟʘ ʜʘ ʧʨʝʚʲʨʥʝ ʬʠʥʘʥʩʦʚʠʪʝ ʜʘʥʥʠ, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʪʝʢʩʪ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚʲʚ ʬʠʥʘʥʩʦʚʠ ʦʪʯʝʪʠ. 

¶ ʇʨʦʛʥʦʩʪʠʯʝʥ ʘʥʘʣʠʟ. NLP ʧʦʤʘʛʘ ʥʘ ʩʯʝʪʦʚʦʜʠʪʝʣʠ ʠ ʬʠʥʘʥʩʦʚʠ ʘʥʘʣʠʟʘʪʦʨʠ ʜʘ ʠʟʚʣʝʢʘʪ 

ʢʣʶʯʦʚʠ ʪʝʥʜʝʥʮʠʠ ʦʪ ʦʪʯʝʪʠ ʠ ʧʘʟʘʨʥʠ ʥʦʚʠʥʠ, ʟʘ ʜʘ ʧʨʝʜʩʢʘʞʘʪ ʙʲʜʝʱʠ ʬʠʥʘʥʩʦʚʠ 

ʨʝʟʫʣʪʘʪʠ ʠʣʠ ʧʘʟʘʨʥʠ ʫʩʣʦʚʠʷ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʩʨʝʜʩʪʚʘʪʘ ʥʘ NLP ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʥʦʚʠʥʠ, ʩʲʦʙʱʝʥʠʷ ʟʘ ʧʨʝʩʘʪʘ ʠ ʜʨʫʛʠ ʪʝʢʩʪʦʚʠ ʠʟʪʦʯʥʠʮʠ ʟʘ 

ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʮʝʥʠʪʝ ʥʘ ʘʢʮʠʠʪʝ, ʧʘʟʘʨʥʦʪʦ ʪʲʨʩʝʥʝ ʠʣʠ ʢʦʣʝʙʘʥʠʷʪʘ ʥʘ ʚʘʣʫʪʠʪʝ. 

4. ʇʦʜʛʦʪʦʚʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʲʯʥʠ ʜʦʢʫʤʝʥʪʠ 

¶ ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʜʘʥʲʯʥʠʪʝ  ʨʝʛʫʣʘʮʠʠ. NLP ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘʙʣʶʜʘʚʘʪ 

ʧʨʦʤʝʥʠʪʝ ʚ ʜʘʥʲʯʥʠʪʝ ʟʘʢʦʥʠ ʠ ʨʘʟʧʦʨʝʜʙʠ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʘʢʪʫʘʣʠʟʠʨʘʪ ʩʦʬʪʫʝʨʘ ʟʘ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʲʮʠ, ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʩʲʦʪʚʝʪʩʪʚʠʝ. ʇʣʘʪʬʦʨʤʠ ʢʘʪʦ Intuit ʠ H&R Block 

ʠʟʧʦʣʟʚʘʪ NLP ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʧʦʜʘʚʘʥʝ ʥʘ ʜʘʥʲʯʥʠ ʜʝʢʣʘʨʘʮʠʠ. 

¶ ɸʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʲʯʥʠ ʜʦʢʫʤʝʥʪʠ. NLP ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʧʨʠ 

ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʜʘʥʲʯʥʠ ʬʦʨʤʫʣʷʨʠ. NLP ʤʦʜʝʣʠʪʝ ʤʦʛʘʪ ʜʘ 

ʯʝʪʘʪ ʠ ʠʟʚʣʠʯʘʪ ʜʘʥʲʯʥʠ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ, ʥʘʤʘʣʷʚʘʡʢʠ ʚʨʝʤʝʪʦ, ʠʟʨʘʟʭʦʜʚʘʥʦ 

ʟʘ ʨʲʯʥʦ ʚʲʚʝʞʜʘʥʝ. 

5. ʏʘʪʙʦʪʦʚʝ ʠ ʚʠʨʪʫʘʣʥʠ ʘʩʠʩʪʝʥʪʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ 

¶ ʇʦʜʜʨʲʞʢʘ ʥʘ ʢʣʠʝʥʪʠ. ʏʘʪʙʦʪʦʚʝ, ʠʟʧʦʣʟʚʘʱʠ NLP ʤʦʜʝʣʠ, ʩʝ ʚʥʝʜʨʷʚʘʪ ʦʪ ʩʯʝʪʦʚʦʜʥʠ 

ʬʠʨʤʠ ʠ ʜʦʩʪʘʚʯʠʮʠ ʥʘ ʩʦʬʪʫʝʨ, ʟʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʠʣʠ ʜʘʥʲʮʠʪʝ. ʉʦʬʪʫʝʨ ʢʘʪʦ QuickBooks ʠ Xero [4] ʠʟʧʦʣʟʚʘ ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ 

NLP ʚʠʨʪʫʘʣʥʠ ʘʩʠʩʪʝʥʪʠ, ʟʘ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʧʨʠ ʨʘʟʣʠʯʥʠ ʬʠʥʘʥʩʦʚʠ ʟʘʜʘʯʠ. 
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¶ ɺʲʪʨʝʰʥʘ ʧʦʜʜʨʲʞʢʘ ʟʘ ʩʯʝʪʦʚʦʜʥʠ ʬʠʨʤʠ. ʏʘʪʙʦʪʦʚʝʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚʲʪʨʝʰʥʦ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʩʯʝʪʦʚʦʜʥʠʪʝ ʬʠʨʤʠ, ʟʘ ʜʘ ʧʦʤʦʛʥʘʪ ʧʨʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ, ʦʪʛʦʚʘʨʷʡʢʠ ʥʘ 

ʚʲʧʨʦʩʠ ʦʪʥʦʩʥʦ ʜʘʥʲʯʥʠʪʝ ʟʘʢʦʥʠ, ʩʯʝʪʦʚʦʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠʣʠ ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ.  

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 

ɼʦʢʦʣʢʦʪʦ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʩʣʝʜʚʘ ʝʜʥʠ ʠ ʩʲʱʠ ʧʨʠʥʮʠʧʠ ʥʘʚʩʷʢʲʜʝ ʧʦ ʩʚʝʪʘ, ʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʧʦʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʩʨʝʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ 

ʦʪʯʝʪʥʦʩʪ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʜʝʡʥʦʩʪʠ. ɺʩʝ ʧʘʢ, ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ ʜʨʫʛʠʪʝ 

ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 

ʦʛʨʘʥʠʯʘʚʘʪ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʜʠʨʝʢʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ. 

ɹʝʟ ʧʨʝʪʝʥʮʠʠ ʟʘ ʠʟʯʝʨʧʘʪʝʣʥʦʩʪ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ 

ʩʣʝʜʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ NLP ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ 

ʚ  ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ:  

1. ɸʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ. 

¶ ʉʢʘʥʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠ ʜʦʢʫʤʝʥʪʠ, ʦʧʪʠʯʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʩʠʤʚʦʣʠ (OCR) ʠ 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ. ʀʟʧʦʣʟʚʘʥʠʪʝ ʚ ɹʲʣʛʘʨʠʷ 

ʠʥʩʪʨʫʤʝʥʪʠ ʩʘ Nula.bg, Controlisy [11] ʠ Kremex AI [12]. Controlisy ʧʦʟʚʦʣʷʚʘ ʠʥʪʝʛʨʘʮʠʷ ʩ 21 

ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʯʝʪʦʚʦʜʥʠ ʧʨʦʛʨʘʤʠ. 

¶ ʆʙʨʘʙʦʪʢʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʧʲʨʚʠʯʥʠ ʜʦʢʫʤʝʥʪʠ. ʅʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʪʘʟʠ 

ʦʙʣʘʩʪ ʦʪʥʦʚʦ ʩʘ Controlisy [11] ʠ Kremex AI [12]. 

 
ʀʟʪʦʯʥʠʢ: Ethermind [13] 

ʌʠʛʫʨʘ 1: ʆʪʛʦʚʦʨ ʥʘ ʚʲʧʨʦʩ ʦʪ Ethermind Copilot 
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2. ʇʦʜʛʦʪʦʚʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʲʯʥʠ ʜʦʢʫʤʝʥʪʠ 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʲʯʥʠ ʜʦʢʫʤʝʥʪʠ. Controlisy ʧʨʝʜʣʘʛʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠʪʝ ʧʦ ʯʣ.117 ʦʪ ɿɼɼʉ [11]. 

3. ʏʘʪʙʦʪʦʚʝ ʠ ʚʠʨʪʫʘʣʥʠ ʘʩʠʩʪʝʥʪʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ 

¶ ʇʦʜʜʨʲʞʢʘ ʥʘ ʢʣʠʝʥʪʠ. ʀʤʘ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʘʙʦʪʝʥʠ ʯʘʪʙʦʪʦʚʝ ʠ ʚʠʨʪʫʘʣʥʠ ʘʩʠʩʪʝʥʪʠ, 

ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʥʘ ʩʯʝʪʦʚʦʜʥʠʪʝ ʬʠʨʤʠ. 

¶ ɺʲʪʨʝʰʥʘ ʧʦʜʜʨʲʞʢʘ ʟʘ ʩʯʝʪʦʚʦʜʥʠ ʬʠʨʤʠ. ʅʘ ʢʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʢʦʤʫʥʠʢʘʮʠʠñ ʙʝʰʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʪʝʩʪʚʘ Ethermind Copilot [13], ʢʦʡʪʦ ʙʝʰʝ 

ʪʨʝʥʠʨʘʥ ʩ ʙʲʣʛʘʨʩʢʦʪʦ ʩʯʝʪʦʚʦʜʥʦ ʠ ʜʘʥʲʯʥʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ. ʅʘ ʚʩʠʯʢʠ ʟʘʜʘʜʝʥʠ ʚʲʧʨʦʩʠ 

ʧʦʣʫʯʠʭʤʝ ʪʦʯʥʠ ʠ ʢʦʨʝʢʪʥʠ ʦʪʛʦʚʦʨʠ ʩ ʧʦʟʦʚʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʪʝʢʩʪʦʚʝ ʦʪ ʟʘʢʦʥʠʪʝ 

(ʌʠʛ. 1). 

ʇʝʨʩʧʝʢʪʠʚʠ ʟʘ ʧʦ-ʰʠʨʦʢʦ ʠ ʧʦ-ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ 

ʝʟʠʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʦʪʯʝʪʥʦʩʪ ʠ ʘʥʘʣʠʟ 

ʆʪ ʠʟʣʦʞʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ, ʯʝ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʚʩʝ ʦʱʝ ʧʨʝʜʩʪʦʠ ʧʦ-ʰʠʨʦʢʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʥʘʡ ʚʝʯʝ ʚ ʦʙʣʘʩʪʠʪʝ ʥʘ ʬʠʥʘʥʩʦʚʠʷ 

ʦʜʠʪ ʠ ʘʥʘʣʠʟʘ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʧʦ-ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʦʪʯʝʪʥʦʩʪ ʠ ʘʥʘʣʠʟ ʤʦʛʘʪ ʜʘ ʩʝ ʪʲʨʩʷʪ ʚ ʩʣʝʜʥʠʪʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʇʦ-ʜʦʙʨʘ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ AI: ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʦ-ʜʦʙʨʝ ʠʥʪʝʛʨʠʨʘʥʘ ʩ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ, ʢʘʪʦ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ ʠ ʜʲʣʙʦʢʦ ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʚ 

ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ. 

¶ ʆʙʷʩʥʷʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʷʪʘ: ʊʲʡ ʢʘʪʦ ʧʦ-ʢʨʠʪʠʯʥʠʪʝ ʟʘʜʘʯʠ ʚʝʯʝ ʩʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ, ʱʝ ʠʤʘ 

ʥʘʨʘʩʪʚʘʱʘ ʥʫʞʜʘ ʦʪ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ, ʢʲʜʝʪʦ NLP ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʝ ʩʘʤʦ 

ʧʨʝʜʦʩʪʘʚʷʪ ʨʝʟʫʣʪʘʪʠ, ʥʦ ʠ ʦʙʷʩʥʷʚʘʪ ʤʦʪʠʚʠʪʝ ʟʘ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ. 

¶ ʈʘʟʰʠʨʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: ʈʦʣʷʪʘ ʥʘ NLP ʚ ʩʣʝʜʝʥʝʪʦ 

ʥʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʬʠʥʘʥʩʦʚʠ ʨʘʟʧʦʨʝʜʙʠ ʩʝ ʦʯʘʢʚʘ ʜʘ ʥʘʨʘʩʥʝ, ʧʨʝʜʦʩʪʘʚʷʡʢʠ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʨʝʰʝʥʠʷ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ, ʪʲʣʢʫʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʦʤʝʥʠ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ ʜʨʫʛʠʪʝ ʥʦʨʤʘʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʦʩʥʦʚʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ ʩ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʦʜʠʪʘ, ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, 

ʬʠʥʘʥʩʦʚʠʷ ʘʥʘʣʠʟ ʠ ʜʨ. ʏʨʝʟ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʝʞʝʜʥʝʚʥʠ ʟʘʜʘʯʠ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ, 

NLP ʧʦʟʚʦʣʷʚʘ ʥʘ ʩʯʝʪʦʚʦʜʥʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʪ ʚʲʨʭʫ ʩʪʨʘʪʝʛʠʷʪʘ ʠ ʚʟʝʤʘʥʝʪʦ ʥʘ 

ʨʝʰʝʥʠʷ ʦʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʛʘʨʘʥʪʠʨʘ ʪʦʯʥʦʩʪ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʪʠʚʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ. ɺʲʧʨʝʢʠ ʯʝ ʦʩʪʘʚʘʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠ 

ʨʝʛʫʣʘʪʦʨʥʘʪʘ ʩʣʦʞʥʦʩʪ, ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ ʙʲʜʝʱʝʪʦ ʨʘʟʚʠʪʠʝ ʩʘ ʤʥʦʛʦ ʦʙʝʱʘʚʘʱʠ, ʪʲʡ ʢʘʪʦ NLP 

ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʠ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʩ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ.  
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ʆʯʝʨʮʠ ʚʲʨʭʫ ʷʧʦʥʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ï ʧʝʨʩʧʝʢʪʠʚʠ ʠ ʥʘʩʦʢʠ 

 Description of the Japanese Digital Economy ï Perspectives and Guidelines 

ʄʠʨʦʩʣʘʚ ʀʣʠʝʚ ɺʲʨʙʘʥʦʚ1 

ʈʝʟʶʤʝ 

ʅʘʩʪʦʷʱʠʷʪ ʪʨʫʜ ʩʠ ʧʦʩʪʘʚʷ ʟʘ ʮʝʣ ʜʘ ʠʟʩʣʝʜʚʘ ʚ ʢʨʘʪʲʢ ʚʠʜ ʦʩʦʙʝʥʠʪʝ ʭʘʨʘʢʪʝʨʥʠ ʯʝʨʪʠ, ʢʦʠʪʦ 

ʩʝ ʧʨʦʷʚʷʚʘʪ ʚ ʷʧʦʥʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʪʦʚʘ ʝ ʥʝ ʩʘʤʦ ʙʲʜʝʱʝʪʦ ʨʘʟʚʠʪʠʝ 

ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ, ʥʦ ʩʠ ʧʨʦʧʨʘʚʷ ʠ ʚʩʝ ʧʦʚʝʯʝ ʧʲʪ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ 

ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. ʗʧʦʥʠʷ, ʢʘʪʦ ʠʟʚʝʩʪʥʘ ʩʲʩ ʩʚʦʷ ʪʝʭʥʦʣʦʛʠʯʝʥ ʥʘʧʨʝʜʲʢ ʩʪʨʘʥʘ, ʝ 

ʠʥʪʝʨʝʩʥʘ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʜʦʢʦʣʢʦ ʪʷ ʝ ʜʠʛʠʪʘʣʠʟʠʨʘʣʘ ʩʦʙʩʪʚʝʥʘʪʘ ʩʠ ʠʢʦʥʦʤʠʢʘ ʠ ʧʦ ʢʘʢʲʚ ʥʘʯʠʥ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʣʝʢʘʪ ʧʦʣʟʠ ʦʪ ʥʝʷ.  

 Abstract 

The current work sets as an aim to analyze in short form the features that are embodied in the Japanese 

digital economy. It is well-known that it is not only the future of economic development, but it further clears 

its way to contemporary growth. As a country, which is dubbed as a technological powerhouse, Japan is an 

interesting case study in the sense of how much it has digitalized its own economy and what can be learned 

from this case. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ, ʠʥʪʝʨʥʝʪ, ʪʝʭʥʦʣʦʛʠʠ, ʗʧʦʥʠʷ  

JEL: O31, O32, O53 

 

ʋʚʦʜ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʭʦʜʘ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʜʝʩʝʪʠʣʝʪʠʷ ʦʪʚʘʨʷʪ ʝʜʥʘ 

ʩʲʚʲʨʰʝʥʦ ʨʘʟʣʠʯʥʘ ʝʧʦʭʘ ʚ ʩʚʝʪʦʚʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. ɸʢʦ ʜʦʧʨʝʜʠ ʩʝ ʝ ʩʤʷʪʘʣʦ, ʯʝ ʦʩʥʦʚʥʠʷʪ ʜʚʠʛʘʪʝʣ 

ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʝ ʙʠʣ ʠʣʠ ʤʫʩʢʫʣʥʘʪʘ ʩʠʣʘ, ʢʘʢʪʦ ʝ ʙʠʣʦ ʧʨʝʜʠ ʚʝʢʦʚʝ, ʠʣʠ ʤʘʰʠʥʘʪʘ, ʢʘʢʲʚʪʦ ʝ 

ʩʣʫʯʘʷʪ ʩ ʠʥʜʫʩʪʨʠʘʣʥʠʷ ʧʝʨʠʦʜ, ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʜʠʛʘʪ ʥʘ ʧʠʝʜʝʩʪʘʣ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʟʥʘʥʠʝʪʦ, ʪ.ʝ. ʦʩʤʠʩʣʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʥʘʡ-ʟʥʘʯʠʤʦʪʦ ʙʣʘʛʦ ʧʨʠ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʩʪʝʧʝʥʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʝʜʥʘ ʠʢʦʥʦʤʠʢʘ.  

ɺ ʪʦʟʠ ʧʣʘʥ ʝʜʥʘ ʦʪ ʜʲʨʞʘʚʠʪʝ, ʢʦʷʪʦ ʚʝʨʦʷʪʥʦ ʠʤʘ ʩʝʨʠʦʟʝʥ ʧʦʪʝʥʮʠʘʣ ʚ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʠ, ʪʦʚʘ ʝ ʗʧʦʥʠʷ. ʂʘʪʦ ʜʲʨʞʘʚʘ, 

ʫʩʧʝʰʥʦ ʧʨʝʤʠʥʘʣʘ ʧʨʝʟ ʩʚʦʝʪʦ ʩʣʝʜʚʦʝʥʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʟʠʨʘʥʝ ʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʩʠ ʨʘʟʚʠʪʠʝ, ʷʧʦʥʩʢʘʪʘ ʜʲʨʞʘʚʘ ʚʝʨʦʷʪʥʦ ʝ ʩʣʝʜ ʩʪʨʘʥʠʪʝ, ʘʜʘʧʪʠʨʘʣʘ ʢʲʤ ʩʚʦʝʪʦ 

ʩʪʦʧʘʥʩʪʚʦ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʛʦʣʷʤ ʜʷʣ ʦʪ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. 

ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʝ ʜʘ ʦʯʝʨʪʘʝ ʦʩʥʦʚʥʦʪʦ ʧʨʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʚ ʗʧʦʥʠʷ, 

ʢʘʪʦ ʩʝ ʨʘʟʛʣʝʜʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʥʦʚʘʮʠʦʥʥʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʩʪʨʘʥʘʪʘ ʨʝʜʦʤ ʩ ʠʢʦʥʦʤʠʢʘʪʘ Ⱬ.  

ʆʩʥʦʚʥʠ ʟʘʜʘʯʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʮʝʣʪʘ ʥʘ ʪʨʫʜʘ, ʩʘ ʥʷʢʦʣʢʦ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʱʝ ʩʝ ʥʘʧʠʰʝ ʧʦʚʝʯʝ ʟʘ 

ʩʲʱʥʦʩʪʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʚ ʦʙʱ ʧʣʘʥ. ʅʘ ʚʪʦʨʦ ʤʷʩʪʦ ʱʝ ʩʝ ʥʘʧʨʘʚʠ ʧʨʝʭʦʜ ʢʲʤ 

 
1 ɼʦʢʪʦʨʘʥʪ ʢʲʤ ʢʘʪʝʜʨʘ Ăʄʝʞʜʫʥʘʨʦʜʥʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʷ ʠ ʙʠʟʥʝʩñ, ʋʥʠʚʝʨʩʠʪʝʪ ʟʘ ʥʘʮʠʦʥʘʣʥʦ ʠ 

ʩʚʝʪʦʚʥʦ ʩʪʦʧʘʥʩʪʚʦ - ʉʦʬʠʷ, ORCID: 0000-0002-1889-9494, e-mail: miroslav.varbanov@unwe.bg 
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ʝʣʝʢʪʨʦʥʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʥʘ ʗʧʦʥʠʷ, ʢʘʪʦ ʧʲʨʚʦ ʱʝ ʩʝ ʧʦʩʦʯʘʪ ʦʩʦʙʝʥʦʩʪʠʪʝ ʚ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʫʩʪʨʝʤ 

ʥʘ ʷʧʦʥʮʠʪʝ. ʅʘʢʨʘʷ ʨʘʟʨʘʙʦʪʢʘʪʘ ʱʝ ʟʘʚʲʨʰʠ ʩ ʦʧʠʩʘʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʥʘ ʩʪʨʘʥʘʪʘ. 

ʆʩʥʦʚʥʦ ʜʦʧʫʩʢʘʥʝ ʚ ʪʦʟʠ ʤʘʪʝʨʠʘʣ ʝ, ʯʝ ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʗʧʦʥʠʷ ʠʤʘ ʚʩʠʯʢʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʜʘ ʩʝ 

ʜʠʛʠʪʘʣʠʟʠʨʘ, ʩ ʢʦʝʪʦ ʥʷʤʘ ʜʘ ʩʨʝʱʥʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ. 

ʊʲʡ ʢʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʣʫʯʘʡ, ʷʧʦʥʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ʱʝ ʠʟʧʦʣʟʚʘ 

ʢʘʯʝʩʪʚʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪ ʩʦʨʪʘ ʥʘ ʘʥʘʣʠʟ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ, ʠʩʪʦʨʠʯʝʩʢʠ ʘʥʘʣʠʟ 

ʠ ʜʨ. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʢʩʪʘ ʱʝ ʩʝ ʩʪʨʫʢʪʫʨʠʨʘ ʚ ʪʨʠ ʯʘʩʪʠ, ʩʲʛʣʘʩʥʦ ʟʘʜʘʯʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. ʊʝ ʱʝ ʩʘ 

ʩʚʲʨʟʘʥʠ ʩ ʦʢʘʯʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʢʘʪʦ ʮʷʣʦ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʷʧʦʥʩʢʠʪʝ ʥʘʫʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʪʝʯʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʷʧʦʥʩʢʠʷ ʜʠʛʠʪʘʣʝʥ ʠʢʦʥʦʤʠʯʝʩʢʠ ʤʦʜʝʣ ʠ ʩʘʤʘʪʘ 

ʩʲʱʥʦʩʪ ʥʘ ʷʧʦʥʩʢʘʪʘ ʝʣʝʢʪʨʦʥʥʘ ʠʢʦʥʦʤʠʢʘ.  

ʊʝʢʩʪʲʪ ʥʝ ʧʨʝʪʝʥʜʠʨʘ ʟʘ ʧʲʣʥʘ ʠʟʯʝʨʧʘʪʝʣʥʦʩʪ ʧʦ ʪʝʤʘʪʘ. ʆʪ ʪʫʢ ʩʣʝʜʚʘ, ʯʝ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦ-

ʟʘʜʲʣʙʦʯʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʦʪ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ, ʢʘʪʦ ʜʦʧʨʠʥʘʩʷ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʦʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʧʨʠ 

ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʷʧʦʥʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ.  

ʇʦʥʷʪʠʝ ʟʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ 

ʊʦʚʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚʦ ʧʦʥʷʪʠʝ, ʩʣʝʜ ʢʘʪʦ ʜʦʧʨʝʜʠ ʠʢʦʥʦʤʠʢʘʪʘ ʩʝ ʝ ʫʧʦʚʘʚʘʣʘ ʧʨʝʜʠʤʥʦ ʥʘ ʞʠʚʘ 

ʩʠʣʘ, ʠʣʠ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʤʘʰʠʥʘ. ʅʦ ʩ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʥʦʚʘʪʘ ʝʧʦʭʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʛʦʚʦʨʠ ʟʘ ʧʦʥʷʪʠʝʪʦ ʝʣʝʢʪʨʦʥʥʘ ʠʣʠ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ. 

ʊʝʨʤʠʥʲʪ ʟʘʧʦʯʚʘ ʜʘ ʥʘʚʣʠʟʘ ʤʘʩʦʚʦ ʚ ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʭʦʨʘʪʘ ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʥʘ ʝʪʘʧʘ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷ 

ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʫʩʢʦʨʝʥʦ ʩʣʝʜ ʢʨʘʷ ʥʘ ʙʠʚʰʠʷ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ ʣʘʛʝʨ. ʉʣʝʜ ʢʨʘʷ ʥʘ ʪʦʟʠ 

ʧʝʨʠʦʜ ʩʝ ʦʪʚʘʨʷʪ ʥʦʚʠ ʰʠʨʦʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʠʢʦʥʦʤʠʢʠ ʧʦʜ ʩʭʦʜʥʠ 

ʧʦʣʠʪʠʢʠ ʟʘ ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. ɽʜʠʥ ʦʪ 

ʩʪʠʤʫʣʠʪʝ ʝ ʪʲʢʤʦ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʢʦʥʦʤʠʢʘʪʘ ʜʘ ʩʝ ʧʨʝʥʝʩʝ ʚ ʝʣʝʢʪʨʦʥʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘ ʜʘ ʩʝ 

ʫʩʢʦʨʷʪ ʥʝʡʥʠʪʝ ʪʝʤʧʦʚʝ ʥʘ ʨʘʟʚʠʪʠʝ. ʊʘʢʘ ʩ ʧʨʦʙʠʚʘ ʥʘ ʠʥʪʝʨʥʝʪʘ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʠ ʠʥʪʝʨʥʝʪ 

ʠʢʦʥʦʤʠʢʘʪʘ. 

ɺ ʦʬʠʮʠʘʣʥʦ ʠʟʜʘʥʠʝ ʪʝʨʤʠʥʲʪ ʩʝ ʩʯʠʪʘ, ʯʝ ʚʣʠʟʘ ʯʨʝʟ ʢʥʠʛʘʪʘ ʥʘ ɼʦʥ ʊʘʧʩʢʦʪ ʦʪ 1997 ʛ. óôThe Digital 

Economy: Promise and Peril in the Age of Networked Intelligenceò (Tapscott, 1997).  

ʀʤʘ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʥʦ ʮʷʣʦʩʪʥʦ 

ʧʦʛʣʝʜʥʘʪʦ ʩʤʠʩʲʣʲʪ ʪʫʢ ʝ ʝʜʠʥ ʠ ʩʲʱ. ʉʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʠʟʚʲʨʰʚʘʱʘ ʩʝ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʯʨʝʟ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʠʥʪʝʨʥʝʪ. ɽʜʥʦ ʨʘʙʦʪʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ ʪʦʚʘ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʜʘʜʝ ʦʪ ʢʦʥʩʫʣʪʘʥʪʩʢʠʷ ʛʠʛʘʥʪ Deloitte, ʢʘʪʦ ʩʧʦʨʝʜ ʪʷʭ ʠʥʪʝʨʥʝʪ ʠʢʦʥʦʤʠʢʘʪʘ ʝ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ ʨʝʟʫʣʪʘʪ ʦʪ ʤʠʣʠʘʨʜʠ ʝʞʝʜʥʝʚʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʭʦʨʘʪʘ, ʙʠʟʥʝʩʠʪʝ, 

ʫʩʪʨʦʡʩʪʚʘʪʘ, ʜʘʥʥʠʪʝ ʠ ʧʨʦʮʝʩʠʪʝ (Deloitte , 2021). 

ʊʲʡ ʢʘʪʦ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʝʜʥʘ ʧʦ-ʦʙʱʘ ʜʝʡʥʦʩʪ, ʪʷ ʝʩʪʝʩʪʚʝʥʦ ʩʠ ʠʤʘ ʠ ʩʚʦʠʪʝ ʝʣʝʤʝʥʪʠ, 

ʜʝʢʦʤʧʦʟʠʨʘʱʠ ʧʦʥʷʪʠʝʪʦ. ʉʨʝʜ ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʩʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʛʠʪʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ, ʜʠʛʠʪʘʣʥʘʪʘ ʪʲʨʛʦʚʠʷ ʠ ʪ.ʥ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʛʨʲʙʥʘʢʲʪ ʟʘ ʝʜʥʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ, ʧʦʥʝʞʝ ʥʝ ʩʘʤʦ, ʯʝ ʪʝ 

ʜʘʚʘʪ ʧʦʣʝʪʦ ʟʘ ʠʟʷʚʘ ʥʘ ʪʦʟʠ ʨʦʜ ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ, ʥʦ ʠ ʩʪʦʢʠʪʝ ʠ ʫʩʣʫʛʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʤʨʝʞʠ ʧʨʠʚʥʘʩʷʪ ʥʘʡ-ʛʦʣʷʤʘ ʜʦʙʘʚʝʥʘ ʩʪʦʡʥʦʩʪ ʠ ʩʘ ʥʘʡ-ʜʦʭʦʜʦʥʦʩʥʠ. 

ʅʝʩʣʫʯʘʡʥʦ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʢʦʤʧʘʥʠʠ ʚ ʩʚʝʪʘ ʧʦ ʧʘʟʘʨʥʘ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʩʘ ʠʤʝʥʥʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ. ʅʝʤʘʣʢʘ ʯʘʩʪ ʠ ʦʪ ʠʢʦʥʦʤʠʢʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʠʤʝʥʥʦ ʚ ʪʘʟʠ ʩʬʝʨʘ. ʅʘʧʨʠʤʝʨ, ʥʘʡ-
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ʛʦʣʝʤʠʷʪ ʧʘʟʘʨ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩ $1,9 ʪʨʣʥ. ʜʷʣ ʦʪ ʦʙʱʠʷ ʧʘʟʘʨ ʟʘ $5 ʪʨʣʥ. ʩʝ ʥʘʤʠʨʘ ʚ 

ʉʲʝʜʠʥʝʥʠʪʝ ʘʤʝʨʠʢʘʥʩʢʠ ʱʘʪʠ (ʉɸʑ), ʢʦʝʪʦ ʜʘʚʘ ʥʘʜ 10 % ʦʪ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ 12,1 ʤʣʥ. 

ʨʘʙʦʪʥʠ ʤʝʩʪʘ (International Trade Administration, 2024). 

ɼʠʛʠʪʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʧʲʢ ʦʩʠʛʫʨʷʚʘʪ ʧʦʢʫʧʢʦ-ʧʨʦʜʘʞʙʠʪʝ ʥʘ ʩʪʦʢʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʚ ʦʥʣʘʡʥ 

ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ɺʝʯʝ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʭʦʜʠ ʬʠʟʠʯʝʩʢʠ ʜʦ ʜʘʜʝʥ ʤʘʛʘʟʠʥ, ʟʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʪʲʨʛʦʚʩʢʘ ʜʝʡʥʦʩʪ, ʘ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʣʝʩʥʦ ʠ ʫʜʦʙʥʦ ʦʪ ʨʘʟʩʪʦʷʥʠʝ. ʊʘʢʘ ʩʘʤʠʷʪ 

ʪʨʘʥʩʬʝʨ ʥʘ ʧʨʦʜʫʢʪʘ ʩʪʘʚʘ ʜʘʜʝʥʦʩʪ ʟʘ ʧʦ-ʢʨʘʪʢʦ ʚʨʝʤʝ ʠ ʦʪʥʝʤʘ ʧʦ-ʤʘʣʢʦ ʬʠʟʠʯʝʩʢʘ ʝʥʝʨʛʠʷ.  

ɼʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʩʠ ʠʤʘ ʙʝʟʩʧʦʨʥʦ ʩʚʦʠʪʝ ʧʨʝʜʠʤʩʪʚʘ, ʢʘʪʦ ʥʘʡ-ʩʝʨʠʦʟʥʦʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʝ 

ʫʣʝʩʥʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʧʨʠ ʪʲʨʛʦʚʠʷ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ ʧʦ ʩʚʝʪʘ. ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ ʠ ʟʘ 

ʨʘʙʦʪʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝ, ʢʘʪʦ ʥʘʧʦʩʣʝʜʲʢ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʨʘʙʦʪʘʪʘ ʦʪ ʚʢʲʱʠ. ɼʨʫʛʦ ʧʨʝʜʠʤʩʪʚʦ ʝ 

ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʠʪʝ ʧʦ ʩʚʝʪʘ, ʢʘʪʦ ʜʘʜʝʥ ʩʫʙʝʢʪ ʤʦʞʝ ʜʘ ʠʟʚʲʨʰʚʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʜʝʡʥʦʩʪ ʥʘ 

ʧʦʚʝʯʝ ʪʦʯʢʠ ʠʟ ʧʣʘʥʝʪʘʪʘ.  

ʈʘʟʙʠʨʘ ʩʝ, ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʩʠ ʠʤʘ ʠ ʩʚʦʠʪʝ ʩʣʘʙʠ ʩʪʨʘʥʠ, ʢʦʝʪʦ ʢʘʨʘ ʤʥʦʟʠʥʘ ʜʘ ʥʝ 

ʚʲʟʧʨʠʝʤʘʪ ʧʦʜʦʙʝʥ ʨʦʜ ʨʘʟʚʠʪʠʝ. ɽʜʠʥ ʥʝʜʦʩʪʘʪʲʢ ʝ ʩʚʲʨʟʘʥ ʩ ʬʠʟʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʭʦʨʘʪʘ, 

ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʧʦʚʝʯʝ ʟʘʩʪʦʷʣʦʩʪ ʠ ʧʦ-ʛʦʣʷʤʘ ʣʠʧʩʘ ʥʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ 

ʚʩʣʝʜʩʪʚʠʝ ʦʪ ʩʪʘʪʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʨʘʙʦʪʥʦ ʤʷʩʪʦ. ɼʨʫʛ ʥʝʜʦʩʪʘʪʲʢ ʢʘʩʘʝ ʨʠʩʢʘ ʦʪ 

ʟʣʦʫʧʦʪʨʝʙʠ ʠ ʠʟʤʘʤʠ ʚ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʀ ʤʦʞʝ ʙʠ ʥʘʡ-ʩʝʨʠʦʟʥʘʪʘ ʩʣʘʙʘ ʩʪʨʘʥʘ ʝ 

ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʥʝʨʘʚʝʥʩʪʚʦʪʦ ʧʦ ʩʚʝʪʘ. ɼʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʙʨʠʯʘ ʥʘ ʧʦ-ʛʦʣʷʤʦ ʠʟʦʩʪʘʚʘʥʝ 

ʩʪʨʘʥʠʪʝ ʩ ʧʦ-ʥʝʨʘʟʚʠʪ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʨʦʬʠʣ, ʢʦʠʪʦ ʩʘ ʩ ʦʛʨʘʥʠʯʝʥ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ. ɺʩʝ ʦʱʝ ʠʤʘ 

ʤʥʦʛʦ ʩʪʨʘʥʠ ʩ ʤʠʥʠʤʘʣʥʦ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ 

ʥʘʯʠʥʘʥʠʝ ʩʘʤʦ ʟʘ ʥʘʡ-ʨʘʟʚʠʪʠʪʝ ʜʲʨʞʘʚʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʧʠʩʲʢʘ ʥʘ ʩʧʠʩʘʥʠʝ Forbes ʟʘ 100ʪʝ ʥʘʡ-

ʛʦʣʝʤʠ ʜʠʛʠʪʘʣʥʠ ʢʦʤʧʘʥʠʠ ʧʨʠʦʨʠʪʝʪʥʦ ʥʘʤʠʨʘʪ ʤʷʩʪʦ ʢʦʤʧʘʥʠʠʪʝ ʦʪ ʉɸʑ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, 

ʊʘʡʚʘʥ ʠʣʠ ʛʦʣʝʤʠ ʠʢʦʥʦʤʠʢʠ ʢʘʪʦ ʂʠʪʘʡ ʠ ʀʥʜʠʷ (Forbes, 2019). 

ʆʙʦʙʱʝʥʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʠʰʝ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠʛʨʘʝ ʩʝʨʠʦʟʥʘ ʨʦʣʷ ʚ ʩʪʨʘʥʠʪʝ ʩ ʚʠʩʦʢʦ 

ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ ʪʘʤ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʝʣʝʢʪʨʦʥʝʥ 

ʬʦʨʤʘʪ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʤʥʦʞʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʠ. ɺʩʝ ʧʘʢ ʦʙʘʯʝ, ʠʤʘ ʠ ʨʝʛʠʦʥʠ, ʢʲʜʝʪʦ ʪʦʟʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʤʦʜʝʣ ʝ ʥʝʧʨʠʣʦʞʠʤ ʧʦʨʘʜʠ ʠʟʦʩʪʘʥʘʣʦʩʪʪʘ ʥʘ ʪʝʭʥʠʪʝ ʠʢʦʥʦʤʠʢʠ. ʉʣʝʜʦʚʘʪʝʣʥʦ 

ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʧʨʠʩʲʱʘ ʩʘʤʦ ʟʘ ʩʪʨʘʥʠ ʩ ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʥʘ ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʲʩʪʦʷʥʠʝ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʙʘʟʘ ʥʘ ʗʧʦʥʠʷ 

ʗʧʦʥʠʷ ʠʟʞʠʚʷʚʘ ʝʜʠʥ ʝʪʘʧ ʥʘ ʙʲʨʟʦ ʩʣʝʜʚʦʝʥʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʪ ʨʫʠʥʠʪʝ ʥʘ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ 

ʚʦʡʥʘ, ʢʘʪʦ ʟʘ ʙʲʨʟ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʩʝ ʧʨʝʚʨʲʱʘ ʚʲʚ ʚʦʜʝʱʘ ʠʢʦʥʦʤʠʢʘ ʚ ʩʚʝʪʘ. 

ɿʘʜ ʪʝʟʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʫʩʧʝʭʠ ʥʝʩʲʤʥʝʥʦ ʠʛʨʘʝ ʨʦʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʥʘ ʷʧʦʥʩʢʘʪʘ 

ʩʪʨʘʥʘ. ʊʦʡ ʝ ʦʩʦʙʝʥʦ ʚʠʜʠʤ ʩʣʝʜ ʢʨʘʷ ʥʘ ʚʦʡʥʘʪʘ, ʢʘʪʦ ʩʣʝʜʚʘʱʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʦʩʪʘʚʘʪ ʚ ʠʩʪʦʨʠʷʪʘ 

ʥʘ ʗʧʦʥʠʷ ʢʘʪʦ Ăʗʧʦʥʩʢʦ ʠʢʦʥʦʤʠʯʝʩʢʦ ʯʫʜʦñ. ʊʝʭʥʦʣʦʛʠʠʪʝ ʧʲʨʚʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʙʲʨʟʠʷ 

ʠʥʜʫʩʪʨʠʘʣʝʥ ʥʘʧʨʝʜʲʢ ʥʘ ʷʧʦʥʩʢʘʪʘ ʩʪʨʘʥʘ ʚ ʧʦ-ʙʘʟʦʚʠ ʩʪʦʢʠ ʢʘʪʦ ʪʝʢʩʪʠʣʘ, ʩʪʦʤʘʥʘʪʘ ʠ ʪ.ʥ., ʥʦ ʩ 

ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʗʧʦʥʠʷ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʧʲʨʚʦʧʨʦʭʦʜʝʮ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʦʙʦʪʠʢʘʪʘ, ʝʣʝʢʪʨʦʥʠʢʘʪʘ, 

ʘʚʪʦʤʦʙʠʣʦʩʪʨʦʝʥʝʪʦ ʠ ʜʨ. 

ʆʩʥʦʚʝʥ ʜʦʧʨʠʥʘʩʷʱ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʷʧʦʥʩʢʘʪʘ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʥʘ ʙʘʟʘ ʩʝ ʢʦʨʝʥʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʨʘʚʥʠʱʝ ʥʘ ʩʪʨʘʥʘʪʘ. ʆʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʗʧʦʥʠʷ ʝ ʩʠʣʥʦ ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ 

ʧʨʦʤʠʰʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʥ ʩʝʢʪʦʨ ʥʘ ʩʪʨʘʥʘʪʘ, ʢʘʪʦ ʩʲʟʜʘʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʦʧʲʣʥʝʥʠʷ ʟʘ 

ʥʘʚʣʠʟʘʥʝ ʚ ʪʝʟʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʩʚʝʥ ʪʦʚʘ ʜʲʨʞʘʚʘʪʘ ʦʪʜʝʣʷ ʛʦʣʝʤʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʫʯʥʘʪʘ ʙʘʟʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʢʦʷʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʨʠʝʤʩʪʚʝʥʦʩʪʪʘ ʚ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ 

ʠʟʦʙʨʝʪʘʪʝʣʥʦʩʪ, ʢʘʢʪʦ ʠ ʚ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣʘ ʚʲʦʙʱʝ. ɿʘ ʪʦʚʘ ʩʧʦʤʘʛʘʪ ʚʦʜʝʱʠ ʜʲʨʞʘʚʥʠ 
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ʠʥʩʪʠʪʫʮʠʠ ʦʪ ʨʦʜʘ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʗʧʦʥʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʠ ʚʝʯʝ 

ʙʠʚʰʝʪʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʪʲʨʛʦʚʠʷ ʠ ʠʥʜʫʩʪʨʠʷ - ʄʀʊʀ1. ɿʘ 2022 ʛ. ʗʧʦʥʠʷ ʝ 

ʦʪʜʝʣʠʣʘ $180,46 ʤʣʨʜ. ʟʘ ʧʨʦʫʯʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ (Statista, 2024). 

ʂʘʪʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘ ʩʪʨʘʥʘ ʗʧʦʥʠʷ ʦʙʠʢʥʦʚʝʥʦ ʧʦʧʘʜʘ ʚ ʯʝʣʥʠʪʝ ʧʦʟʠʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ 

ʢʣʘʩʘʮʠʠ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ. ʇʦ ʙʨʦʡ ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪ ʗʧʦʥʠʷ 

ʩʝ ʥʘʨʝʞʜʘ ʩʣʝʜ ʂʠʪʘʡ ʠ ʉɸʑ ʩʲʩ ʩʚʦʠʪʝ 289 530 ʙʨʦʷ ʟʘ 2022 ʛ. (WIPO, 2023). ʇʦ ʠʥʜʝʢʩ ʥʘ 

ʠʥʦʚʘʮʠʠʪʝ ʩʧʦʨʝʜ ʉʚʝʪʦʚʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ ʗʧʦʥʠʷ ʝ 13ʪʘ ʚ ʩʚʝʪʘ ʠ 4ʪʘ 

ʚ ɸʟʠʷ (WIPO, 2024). ʅʦ ʱʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʗʧʦʥʠʷ ʝ ʧʲʨʚʘ ʚ ʩʚʝʪʘ ʚ 

ʢʣʘʩʘʮʠʷʪʘ ʥʘ ʆʙʩʝʨʚʘʪʦʨʠʷʪʘ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʩʣʦʞʥʦʩʪ ʩ ʢʦʝʬʠʮʠʝʥʪ 2,07 ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʲʨʛʦʚʠʷʪʘ 

(OEC, 2022). 

ʆʩʚʝʥ ʢʘʪʦ ʧʦʢʘʟʘʪʝʣʠ ʗʧʦʥʠʷ ʩʝ ʦʪʣʠʯʘʚʘ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʠ ʧʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʪʝ ʨʘʙʦʪʥʠ 

ʧʨʘʢʪʠʢʠ ʠ ʥʦʨʤʠ. ɽʜʥʘ ʪʘʢʘʚʘ ʧʨʘʢʪʠʢʘ ʝ ʤʝʪʦʜʲʪ Ăʂʘʡʟʝʥñ2, ʩʧʦʤʘʛʘʱ ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ ʚ ʗʧʦʥʠʷ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʨʫʜʘ ʠ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ ʧʨʝʯʢʠʪʝ ʧʨʝʜ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʧʨʦʮʝʩ. ʅʝ ʙʠʚʘ ʜʘ ʩʝ ʟʘʙʨʘʚʷ ʠ ʢʦʣʝʢʪʠʚʥʠʷ ʜʫʭ 

ʠ ʜʠʩʮʠʧʣʠʥʠʨʘʥʘʪʘ ʨʘʙʦʪʥʘ ʨʲʢʘ ʥʘ ʷʧʦʥʩʢʘʪʘ ʜʲʨʞʘʚʘ. ɺʲʧʨʝʢʠ ʩʚʦʠʪʝ ʧʣʶʩʦʚʝ, ʥʘʧʦʩʣʝʜʲʢ 

ʗʧʦʥʠʷ ʠʟʛʣʝʞʜʘ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʥʘ ʩʚʝʪʦʚʥʦ ʨʘʚʥʠʱʝ. ʗʧʦʥʩʢʠʪʝ ʢʦʤʧʘʥʠʠ 

ʚʩʝ ʧʦʚʝʯʝ ʠʟʦʩʪʘʚʘʪ ʦʪ ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʥʘ ʂʠʪʘʡ, ʖʞʥʘ ʂʦʨʝʷ, ʊʘʡʚʘʥ ʠ ʜʨʫʛʠ ʩʪʨʘʥʠ ʚ ʨʝʛʠʦʥʘ ʥʘ 

ʀʟʪʦʯʥʘ ɸʟʠʷ, ʢʘʢʪʦ ʠ ʦʪ ʉɸʑ ʥʘʧʨʠʤʝʨ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʦʯʚʘ. ʊʦʚʘ ʝ ʚʠʜʠʤʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʩʦʬʪʫʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʲʜʝʪʦ ʗʧʦʥʠʷ ʥʝ ʝ ʪʦʣʢʦʚʘ ʜʦʤʠʥʠʨʘʱʘ, ʢʘʢʪʦ ʚ ʧʨʝʜʠʰʥʠʪʝ ʭʘʨʜʫʝʨʥʠ 

ʠʟʜʝʣʠʷ, ʥʘʤʠʨʘʱʠ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʚʝʪʦʚʥʠʷ ʧʘʟʘʨ. ʊʝʢʫʱʘʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ 

ʪʨʫʜʘ ʩʲʱʦ ʥʝ ʩʝ ʜʚʠʞʠ ʩ ʚʠʩʦʢʠ ʪʝʤʧʦʚʝ, ʢʦʝʪʦ ʝ ʧʨʦʙʣʝʤ ʠ ʟʘ ʮʷʣʘʪʘ ʠʢʦʥʦʤʠʢʘ.  

ɺʩʠʯʢʦ ʪʦʚʘ ʜʝʤʦʥʩʪʨʠʨʘ, ʯʝ ʷʧʦʥʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʠʟʚʠʩʝʥʘ ʠ ʠʤʘ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʫʩʣʦʚʠʷ, ʟʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʝʜʥʘ ʨʘʟʚʠʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ. ɺʲʧʨʝʢʠ ʩʢʦʨʦʰʥʠʪʝ 

ʦʪʩʪʲʧʣʝʥʠʷ, ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʷʧʦʥʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʠʟʦʩʪʘʥʘʣʘ ʠ ʥʷʤʘ ʨʝʩʫʨʩ 

ʟʘ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʜʠʛʠʪʘʣʝʥ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʨʠʘʥʪ. 

ʆʧʠʩʘʥʠʝ ʥʘ ʷʧʦʥʩʢʘʪʘ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ 

ʆʪ ʠʟʣʦʞʝʥʦʪʦ ʜʦʪʫʢ ʩʪʘʥʘ ʷʩʥʦ, ʯʝ ʗʧʦʥʠʷ ʝ ʩʠʣʥʦ ʨʘʟʚʠʪʘ ʠʢʦʥʦʤʠʢʘ ʩ ʦʨʠʝʥʪʠʨʘʥʦ ʢʲʤ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʠʥʦʚʘʮʠʠʪʝ ʩʪʦʧʘʥʩʪʚʦ. ʉʝʛʘ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʦʧʠʰʝ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʩʝ ʧʨʠʣʘʛʘʪ ʪʝʟʠ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʷʧʦʥʩʢʘʪʘ ʝʣʝʢʪʨʦʥʥʘ ʠʢʦʥʦʤʠʢʘ ʠ ʜʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʗʧʦʥʠʷ ʨʘʟʚʠʚʘ 

ʚʲʦʙʱʝ ʪʦʟʠ ʪʠʧ ʠʢʦʥʦʤʠʢʘ. 

ɺʲʧʨʝʢʠ ʩʚʦʝʪʦ ʧʦʣʦʞʠʪʝʣʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʗʧʦʥʠʷ ʠʤʘ ʥʷʢʦʠ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ 

ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʟʘʩʪʦʡ ʦʪ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ 

ʥʘʤʘʣʷʚʘʱʦʪʦ ʠ ʟʘʩʪʘʨʷʚʘʱʦ ʥʘʩʝʣʝʥʠʝ ʥʘ ʷʧʦʥʩʢʘʪʘ ʜʲʨʞʘʚʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʩʪʘʛʥʘʮʠʷ ʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ, ʢʘʢʪʦ ʠ ʜʦ ʩʝʨʠʦʟʥʠ ʪʨʫʜʥʦʩʪʠ ʱʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʪʦʚʘ ʜʘ ʩʝ ʟʘʭʨʘʥʚʘ ʨʘʙʦʪʥʘʪʘ 

ʩʠʣʘ ʩ ʤʣʘʜʘ ʠ ʢʚʘʣʠʬʠʮʠʨʘʥʘ ʨʘʙʦʪʥʘ ʨʲʢʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʗʧʦʥʠʷ ʩʝ ʚʲʟʜʲʨʞʘ ʦʪ ʪʦʚʘ ʜʘ ʧʨʠʝʤʝ 

ʯʫʞʜʘ ʨʘʙʦʪʥʘ ʩʠʣʘ ʦʪ ʜʲʨʞʘʚʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʢʫʣʪʫʨʘʪʘ ʥʘ ʩʪʨʘʥʘʪʘ.  

ɿʘ ʜʘ ʤʦʞʝ ʠʢʦʥʦʤʠʢʘʪʘ ʜʘ ʧʨʦʜʲʣʞʠ ʜʘ ʙʲʜʝ ʥʘ ʚʠʩʦʪʘ, ʷʧʦʥʩʢʘʪʘ ʜʲʨʞʘʚʘ ʩʝ ʦʙʨʲʱʘ ʠʤʝʥʥʦ ʢʲʤ 

ʥʫʞʜʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʩʪʝʞ. ɽʤʧʠʨʠʯʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʍʠʨʦʰʠ ʁʦʰʠʜʘ ʠ ʢʦʣʝʢʪʠʚ óôJapanôs Digital Economy: A Way Forward for Economic 

 
1 ʅʘ ʘʥʛʣʠʡʩʢʠ ʩʝ ʯʝʪʝ ï Ministry of International Trade and Industry ʠ ʟʘʪʦʚʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʩʲʢʨʘʱʘʚʘ ʢʘʪʦ 

ʄʀʊʀ. 
2 ɺ ʧʨʝʚʦʜ ʦʪ ʷʧʦʥʩʢʠ ʦʟʥʘʯʘʚʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʦʙʨʷʚʘʥʝ. 
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Revivalismôô ʧʦʢʘʟʚʘ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠʤʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʧʨʝʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʠʥʜʫʩʪʨʠʷʪʘ ʥʘ ʗʧʦʥʠʷ (Hiroshi Yoshida, 2024). ʀʤʘʡʢʠ ʧʨʝʜʚʠʜ ʩʢʦʨʦʰʥʠʪʝ 

ʧʨʦʙʣʝʤʠ ʥʘ ʩʪʨʘʥʘʪʘ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʠ ʚʲʨʭʫ ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʟʘ ʗʧʦʥʠʷ ʝ 

ʚʘʞʥʦ ʜʘ ʩʝ ʧʨʝʥʝʩʝ ʧʦʚʝʯʝ ʚ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʟʘ ʜʘ ʩʝ ʜʘʜʝ ʜʦʧʲʣʥʠʪʝʣʝʥ ʠʤʧʫʣʩ ʥʘ 

ʚʲʪʨʝʰʥʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʟʘʩʠʣʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. 

ʂʘʪʦ ʧʦʪʝʥʮʠʘʣ ʗʧʦʥʠʷ ʠʤʘ ʥʝʦʙʭʦʜʠʤʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʠʚʘʪʘ ʥʘ ʜʠʛʠʪʘʣʥʦ 

ʧʨʠʩʲʩʪʚʠʝ ʚ ʠʢʦʥʦʤʠʢʘʪʘ. ʅʘʧʨʠʤʝʨ, ʩʪʨʘʥʘʪʘ ʠʤʘ 93,0 % ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʩ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ, 

ʢʦʡʪʦ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʠʩʦʢʠʪʝ ʚ ʩʚʝʪʘ (Kemp, 2021). ʊʦʚʘ ʝ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ, 

ʧʨʠʩʪʲʧʚʘʡʢʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʘʟʚʠʪʘ ʠʥʪʝʨʥʝʪ ʠʢʦʥʦʤʠʢʘ. ɼʨʫʛʦʪʦ ʚʘʞʥʦ ʥʝʱʦ ʝ, ʯʝ ʷʧʦʥʩʢʦʪʦ 

ʥʘʩʝʣʝʥʠʝ ʝ ʠʥʪʝʨʥʝʪ ʛʨʘʤʦʪʥʦ, ʩʣʝʜʦʚʘʪʝʣʥʦ ʟʥʘʝ ʢʘʢ ʜʘ ʠʟʧʦʣʟʚʘ ʫʩʣʫʛʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ 

ʠʢʦʥʦʤʠʢʘ. 

ɹʠʚʘʡʢʠ ʯʘʩʪ ʦʪ ʝʜʥʘ ʛʣʦʙʘʣʠʟʠʨʘʥʘ ʠʢʦʥʦʤʠʢʘ, ʗʧʦʥʠʷ ʩʲʱʦ ʝ ʘʢʪʠʚʝʥ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʦʩʥʦʚʥʠʪʝ 

ʫʝʙʩʘʡʪʦʚʝ ʟʘ ʝʣʝʢʪʨʦʥʥʘ ʪʲʨʛʦʚʠʷ ʠ ʙʠʟʥʝʩ. ɺ ʩʪʨʘʥʘʪʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ Amazon ʟʘ 

ʦʥʣʘʡʥ ʪʲʨʛʦʚʠʷ, ʢʘʪʦ ʷʧʦʥʮʠʪʝ ʩʠ ʠʤʘʪ ʠ ʩʦʙʩʪʚʝʥʠ ʪʘʢʠʚʘ ʢʘʪʦ Rakuten ʠ LY Corporation. 

ɼʨʫʛʦ ʚʘʞʥʦ ʥʝʱʦ ʝ ʧʣʘʪʝʞʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʷʧʦʥʩʢʦʪʦ ʥʘʩʝʣʝʥʠʝ ʠ ʩʢʣʦʥʥʦʩʪʪʘ ʤʫ ʜʘ ʧʦʪʨʝʙʷʚʘ 

ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ. ɿʘ 2022 ʛ. ʗʧʦʥʠʷ ʝ ʪʨʝʪʠʷʪ ʥʘʡ-ʛʦʣʷʤ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʘʟʘʨ ʚ ʩʚʝʪʘ ʩʣʝʜ ʉɸʑ ʠ 

ʂʠʪʘʡ, ʢʘʪʦ ʬʠʥʘʣʥʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʩʝ ʨʘʚʥʷʚʘ ʥʘ ʩʪʦʡʥʦʩʪ $2,365 ʪʨʣʥ. (World Bank Group, 2022). 

ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʩʧʝʩʪʷʚʘʥʠʷʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʷʧʦʥʮʠʪʝ ʧʨʠʪʝʞʘʚʘʪ $22,582 ʪʨʣʥ., ʢʦʝʪʦ ʝ 5 % ʦʪ 

ʩʚʝʪʦʚʥʦʪʦ ʙʦʛʘʪʩʪʚʦ ʥʘ ʭʦʨʘʪʘ (UBS, 2024). 

ʀ ʚʩʝ ʧʘʢ ʥʘʣʠʮʝ ʩʘ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʥʦ ʪʦʚʘ ʜʘʣʠ ʷʧʦʥʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʝ ʩʧʦʩʦʙʥʘ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ 

ʚ ʜʠʛʠʪʘʣʥʘ ʥʘʚʨʝʤʝ ʙʝʟ ʪʷ ʜʘ ʠʟʦʩʪʘʚʘ ʦʪ ʩʚʦʠʪʝ ʩʚʝʪʦʚʥʠ ʢʦʥʢʫʨʝʥʪʠ. ɻʦʣʷʤʘ ʪʨʝʚʦʛʘ ʝ ʟʘʛʫʙʘʪʘ ʥʘ 

ʩʨʝʜʩʪʚʘ ʦʪ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʷʧʦʥʩʢʠʪʝ ʢʦʤʧʘʥʠʠ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʙʲʨʟʦ ʢʲʤ ʜʠʛʠʪʘʣʥʠʪʝ ʧʨʦʤʝʥʠ, 

ʢʦʝʪʦ ʩʝ ʥʘʨʠʯʘ Ăʜʠʛʠʪʘʣʥʘ ʩʢʘʣʘñ. ʊʘʟʠ ʪʦʯʢʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʟʘ 2025 ʛ., ʢʦʛʘʪʦ ʷʧʦʥʩʢʠʪʝ ʬʠʨʤʠ ʱʝ 

ʛʫʙʷʪ ʧʦ $77,6 ʤʣʨʜ. ʟʘ ʧʨʦʚʘʣʘ ʚ ʧʨʠʩʧʦʩʦʙʷʚʘʥʝʪʦ ʢʲʤ ʜʠʛʠʪʘʣʥʠʪʝ ʧʨʘʢʪʠʢʠ ʩʧʦʨʝʜ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʪʲʨʛʦʚʠʷʪʘ ʠ ʠʥʜʫʩʪʨʠʷʪʘ (Kutty, 2024). ʊʦʚʘ ʧʨʠʥʫʞʜʘʚʘ 

ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʜʘ ʚʟʝʤʝ ʩʧʝʰʥʠ ʤʝʨʢʠ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʦ ʦʪʩʪʦʷʥʠʝ. 

ɿʘ ʜʘ ʥʷʤʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʠʟʦʩʪʘʚʘʥʝ ʧʦ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ, ʥʷʢʦʠ ʷʧʦʥʩʢʠ ʙʠʟʥʝʩʠ ʩʲʫʤʷʚʘʪ ʜʘ ʧʨʝʜʣʘʛʘʪ 

ʠʟʦʙʨʝʪʘʪʝʣʥʠ ʨʝʰʝʥʠʷ. ʊʘʢʠʚʘ ʩʣʫʯʘʠ ʩʘ Suntory Beverage & Food, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ, ʟʘ ʜʘ ʥʘʩʲʨʯʘʪ ʧʝʯʘʣʙʠ ʯʨʝʟ ʩʚʦʠʪʝ ʧʨʦʜʘʞʙʠ, Chugai Pharmaceutical, ʢʦʡʪʦ ʠʟʧʦʣʟʚʘ 

ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʛʝʥʠʪʝ, ʧʨʠʯʠʥʷʚʘʱʠ ʙʦʣʝʩʪʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʥʪʠʪʝʣʘ ʠ 

ʤʦʣʝʢʫʣʠ ʟʘ ʥʦʚʠ ʣʝʢʘʨʩʪʚʘ (Kutty, 2024).ʂʘʪʦ ʮʷʣʦ ʗʧʦʥʠʷ ʠʤʘ ʩʚʦʷ ʧʦʪʝʥʮʠʘʣ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʝʜʥʘ 

ʦʪ ʚʦʜʝʱʠʪʝ ʜʠʛʠʪʘʣʥʠ ʠʢʦʥʦʤʠʢʠ ʚ ʩʚʝʪʘ ʧʨʝʜʚʠʜ ʥʝʡʥʘʪʘ ʚʩʝ ʦʱʝ ʛʦʣʷʤʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʤʦʱ. ʅʦ ʥʝ 

ʙʠʚʘ ʠ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʚʘʪ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʠʢʦʥʦʤʠʢʘʪʘ ʠʟʧʠʪʚʘ ʧʨʠ ʩʚʲʨʟʚʘʥʝʪʦ Ⱬ ʩ ʦʥʣʘʡʥ 

ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʨʘʙʦʪʢʘʪʘ ʧʦʪʚʲʨʞʜʘʚʘʪ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʪʝʤʘʪʘ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʛʣʦʙʘʣʥʘ 

ʠʢʦʥʦʤʠʢʘ, ʢʲʜʝʪʦ ʚʩʝ ʧʦʚʝʯʝ ʚʣʠʷʥʠʝ ʩʝ ʫʩʝʱʘ ʦʪ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʢʘʟʘ ʩʝ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ 

ʠʢʦʥʦʤʠʢʘ ʝ ʪʝʨʤʠʥ ʥʘ ʥʘʜ 30 ʛʦʜʠʥʠ ʠ ʚʝʯʝ ʝ ʥʘʤʝʨʠʣ ʩʚʦʝʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʝʜʠʮʘ ʨʘʟʚʠʪʠ 

ʠʢʦʥʦʤʠʢʠ.  

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʦʙʘʯʝ, ʪʦʡ ʚʩʝ ʦʱʝ ʝ ʥʝʧʨʠʣʦʞʠʤ ʚ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ, ʪʲʡ ʢʘʪʦ ʥʷʤʘ ʥʘʣʠʯʠʝ ʥʘ 

ʙʘʟʦʚʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʥʝʛʦʚʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ.  
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ʊʝʤʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʲʨʥʝ ʠ ʚ ʧʦ-ʰʠʨʦʢ ʩʤʠʩʲʣ, ʥʦ ʢʘʪʦ ʮʷʣʦ ʝ ʧʨʠʣʦʞʠʤʘ ʚ ʦʩʲʟʥʘʚʘʥʝʪʦ ʥʘ 

ʙʘʟʦʚʠʪʝ ʧʦʟʥʘʥʠʷ ʠ ʮʝʥʥʦʩʪʠ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʧʨʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. 

ʆʪʜʝʣʥʦ ʠʟʩʣʝʜʚʘ ʩʝ ʠ ʝʜʠʥʠʯʝʥ ʧʨʠʤʝʨ, ʢʲʜʝʪʦ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠʤʘ ʧʦʪʝʥʮʠʘʣʥʦ ʰʠʨʦʢʘ 

ʫʧʦʪʨʝʙʘ, ʢʘʪʦ ʪʦʚʘ ʝ ʩʪʨʘʥʘʪʘ ʗʧʦʥʠʷ. 

ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ ʙʝ ʧʦʩʪʠʛʥʘʪʘ, ʢʘʪʦ ʗʧʦʥʠʷ ʙʝ ʨʘʟʛʣʝʜʘʥʘ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʥʝʡʥʘʪʘ 

ʠʥʦʚʘʮʠʦʥʥʘ ʠʢʦʥʦʤʠʢʘ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ Ⱬ ʚ ʜʠʛʠʪʘʣʝʥ ʘʩʧʝʢʪ.  

ɿʘʜʘʯʠʪʝ ʩʲʱʦ ʙʷʭʘ ʦʧʠʩʘʥʠ, ʢʘʪʦ ʩʝ ʜʘʜʝ ʙʘʟʦʚʦ ʧʦʥʷʪʠʝ ʟʘ ʨʦʣʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʚ 

ʩʲʚʨʝʤʝʥʥʠʷ ʞʠʚʦʪ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʧʨʠʩʪʲʧʠ ʢʲʤ ʦʧʠʩʘʥʠʝ ʥʘ ʨʦʣʷʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʦʩʥʦʚʥʠʷ 

ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ï ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʗʧʦʥʠʷ, ʢʘʪʦ ʪʦʚʘ ʩʝ ʧʨʝʭʚʲʨʣʠ ʢʲʤ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʚ ʷʧʦʥʩʢʘʪʘ.  

ʆʩʥʦʚʥʦʪʦ ʜʦʧʫʩʢʘʥʝ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ, ʥʦ ʥʝ ʚ ʮʷʣʦʩʪʝʥ ʧʣʘʥ. ɼʘ, ʠʢʦʥʦʤʠʢʘʪʘ ʥʘ ʗʧʦʥʠʷ ʠʤʘ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʫʩʣʦʚʠʷ ʜʘ ʩʝ ʜʠʛʠʪʘʣʠʟʠʨʘ, ʥʦ ʪʦʚʘ ʩʨʝʱʘ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʪʝʤʧʦʚʝʪʝ ʥʘ ʧʦʩʦʯʝʥʠʷ 

ʧʨʦʮʝʩ ʩʧʨʷʤʦ ʦʩʪʘʥʘʣʠʪʝ ʢʦʥʢʫʨʝʥʪʥʠ ʥʘ ʗʧʦʥʠʷ ʩʪʨʘʥʠ ʦʪ ʩʦʨʪʘ ʥʘ ʉɸʑ ʠ ʦʩʪʘʥʘʣʠʪʝ ʨʘʟʚʠʪʠ 

ʜʲʨʞʘʚʠ. 

ʉ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʥʘʡ-ʚʝʯʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ, ʚʩʝ ʧʦʚʝʯʝ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʜʝʡʥʦʩʪʠ ʱʝ ʩʝ ʦʨʠʝʥʪʠʨʘʪ ʢʲʤ ʦʥʣʘʡʥ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʟʘ ʤʥʦʞʝʩʪʚʦ ʮʝʣʠ. ɿʘ ʜʘ ʥʝ ʠʟʦʩʪʘʚʘ ʦʪ ʪʘʟʠ 

ʪʝʥʜʝʥʮʠʷ, ʗʧʦʥʠʷ ʪʨʷʙʚʘ ʜʘ ʚʣʦʞʠ ʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʩʣʝʜʚʘ ʧʦʣʠʪʠʢʠʪʝ ʩʠ, 

ʟʘʜʘʜʝʥʠ ʟʘ ʫʩʢʦʨʷʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʥʝʡʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. ʇʨʝʜʩʪʦʠ ʜʘ ʩʝ ʫʟʥʘʝ ʜʦ ʢʘʢʚʠ 

ʨʝʟʫʣʪʘʪʠ ʱʝ ʜʦʚʝʜʝ ʪʦʚʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ.  
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ʉʙʲʜʥʘʪʠʪʝ ʠ ʥʝʩʙʲʜʥʘʪʠʪʝ ʦʯʘʢʚʘʥʠʷ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ 

 Fulfilled and unfulfilled expectations for digitization 

ʃʶʙʝʥ ɹʦʷʥʦʚ1 

ɸʣʝʢʩʘʥʜʨʠʥʘ ʄʫʨʜʞʝʚʘ2 

ɸʙʩʪʨʘʢʪ 

 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʧʨʦʤʝʥʠ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ. ʊʷ ʧʦʟʚʦʣʠ ʥʘ ʭʦʨʘʪʘ ʠ ʙʠʟʥʝʩʘ 

ʜʘ ʧʦʚʠʰʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʚʦʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʨʘʙʦʪʘ ʯʨʝʟ ʥʦʚʘʪʘ ʜʠʥʘʤʠʯʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘ 

ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʙʲʨʟʦ ʥʘʚʣʝʟʝ ʚʲʚ ʚʩʠʯʢʠ ʩʝʢʪʦʨʠ ʥʘ ʯʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʜʦʚʝʜʝ ʜʦ ʩʲʱʝʩʪʚʝʥʠ ʧʨʦʤʝʥʠ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 

ʦʙʱʝʩʪʚʦʪʦ, ʢʘʪʦ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʭʦʨʘʪʘ ʠ ʙʠʟʥʝʩʘ ʩʝ ʩʙʲʜʥʘʭʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, 

ʧʦʜʧʦʤʦʛʥʘʪʠ ʠ ʦʪ ʥʝʦʯʘʢʚʘʥʘʪʘ ʩʚʝʪʦʚʥʘ ʟʜʨʘʚʥʘʪʘ ʢʨʠʟʘ, ʥʦ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʦʩʪʘʥʘʭʘ ʠ ʨʝʜʠʮʘ 

ʦʯʘʢʚʘʥʠʷ, ʢʦʠʪʦ ʥʝ ʩʝ ʦʩʲʱʝʩʪʚʠʭʘ. ʊʝʟʠ ʪʝʤʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʥʷʢʦʠ ʠʟʚʦʜʠ ʠ ʦʯʘʢʚʘʥʠʷ ʟʘ ʙʲʜʝʱʝʪʦ ʥʘ ʧʦʚʩʝʤʝʩʪʥʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

Abstract 

 

Digitalization has changed all aspects of human activity. It has enabled people and businesses to increase 

the efficiency of their activities and work through the new dynamic technological digital environment that 

has rapidly entered all sectors of human activity. In the last two decades, digitization has led to significant 

changes in almost all spheres of society, and the expectations of people and businesses have come true in 

recent years, helped by the unexpected global health crisis, but at the same time, a number of expectations 

remained that did not materialize. These topics are explored in this report and some conclusions and 

expectations for the future of ubiquitous digitalization are presented. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ɼʠʛʠʪʘʣʠʟʘʮʠʷ, ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʙʠʟʥʝʩ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʜʠʛʠʪʘʣʥʠ ʧʨʦʙʣʝʤʠ, digitalization, digital transformation, information system, business 

organizations, digital problems 

JEL: ʆ03 

ɺʲʚʝʜʝʥʠʝ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʝ ʚʘʞʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʮʝʣ ʧʨʝʜ ʭʦʨʘʪʘ, ʦʩʦʙʝʥʦ ʨʘʙʦʪʝʱʠʪʝ ʠ ʜʦʙʨʝ ʧʦʟʥʘʚʘʱʠ 

ʩʝʢʪʦʨʘ ʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʪʲʡ ʢʘʪʦ ʪʷ ʚʦʜʠ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ, 

ʨʝʥʪʘʙʠʣʥʦʩʪʪʘ, ʠʥʦʚʘʮʠʠʪʝ ʠ ʮʷʣʦʩʪʥʘʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ ʢʘʢʪʦ ʚ ʙʠʟʥʝʩʘ, ʪʘʢʘ ʠ ʚ ʣʠʯʥʠʷ 

ʞʠʚʦʪ ʥʘ ʭʦʨʘʪʘ, ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʯʦʚʝʰʢʠʪʝ ʜʝʡʥʦʩʪʠ. ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 

ʭʦʨʘʪʘ ʠ ʙʠʟʥʝʩʲʪ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʢʲʤ ʙʲʨʟʦ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʨʝʜʘ ʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʥʦʚʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʠ ʩʝʢʪʦʨʠ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʜʦʚʝʜʝ ʜʦ 

 
1  ʇʨʦʬ.ʜ-ʨ ʚ ʢʘʪʝʜʨʘ ʀʊʂ, ʋʅʉʉ, e-mail: lboyanov@unwe.bg, 
2 ɼʦʮ.ʜ-ʨ ʚ ʢʘʪʝʜʨʘ ʀʊʂ, ʋʅʉʉ e-mail: amurdjeva@unwe.bg 
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ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ʆʯʘʢʚʘʥʠʷʪʘ ʟʘ ʤʘʩʦʚʘ ʠ ʙʲʨʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʘ ʦʪ ʤʥʦʛʦ ʛʦʜʠʥʠ, ʢʘʪʦ ʪʝ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʩʙʲʜʥʘʭʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, 

ʩʠʣʥʦ ʧʦʜʧʦʤʦʛʥʘʪʠ ʠ ʦʪ ʟʜʨʘʚʥʘʪʘ ʢʨʠʟʘ, ʧʦʨʦʜʝʥʘ ʦʪ COVID-19. ʊʦʟʠ ʜʦʢʣʘʜ ʨʘʟʛʣʝʞʜʘ ʦʩʥʦʚʥʠʪʝ 

ʩʙʲʜʥʘʪʠ ʠ ʥʝʩʙʲʜʥʘʪʠ ʦʯʘʢʚʘʥʠʷ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ.  

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʘ ʩʣʦʞʥʠ ʧʨʦʮʝʩʠ ʚ ʦʙʱʝʩʪʚʦʪʦ ʠ ʙʠʟʥʝʩ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ. ʋʩʧʝʭʲʪ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ  ʝ ʚ ʪʦʚʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʜʘ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʠ 

ʧʨʦʝʢʪʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʜʘ ʩʘ ʫʩʧʝʰʥʠ. ʇʦʩʪʠʞʝʥʠʷʪʘ ʠʣʠ ʩʙʲʜʥʘʪʠʪʝ ʦʯʘʢʚʘʥʠʷ ʩʘ ʧʲʪʠʱʘʪʘ, 

ʢʦʠʪʦ ʩʝ ʦʢʘʟʘ ʚʲʟʤʦʞʥʠ, ʥʦ ʥʦʚʠʪʝ ʧʨʦʙʣʝʤʠ, ʧʨʝʜ ʢʦʠʪʦ ʩʝ ʠʟʧʨʘʚʠʭʤʝ ʠ ʥʝʩʙʲʜʥʘʪʠ ʦʯʘʢʚʘʥʠʷ 

(ʯʝʩʪʦ ʧʦʨʦʜʝʥʠ ʦʪ ʥʝʨʝʰʝʥʠʪʝ ʥʦʚʠ ʧʨʦʙʣʝʤʠ ʠ ʜʦʨʠ ʦʪ ʜʦʙʨʠʪʝ ʨʝʟʫʣʪʘʪʠ), ʠʟʠʩʢʚʘʪ ʚʥʠʤʘʥʠʝ ʠ 

ʘʥʘʣʠʟ, ʟʘ ʜʘ ʝ ʚʲʟʤʦʞʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ  ʦʨʛʘʥʠʟʘʮʠʠʪʝ.  

ʉʙʲʜʥʘʪʠʪʝ ʠ ʥʝʩʙʲʜʥʘʪʠʪʝ ʦʯʘʢʚʘʥʠʷ ʩʘ ʢʘʢʪʦ ʚ ʥʝʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ 

ʮʷʣʦ (ʩʦʮʠʘʣʥʠʪʝ ʘʩʧʝʢʪʠ), ʪʘʢʘ ʠ ʟʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ (ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ 

ʘʩʧʝʢʪʠ). 

ʉʙʲʜʥʘʪʠ ʦʯʘʢʚʘʥʠʷ 

ʇʨʦʮʝʩʠʪʝ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʟʘʧʦʯʥʘʣʠʪʝ ʥʦʚʠ ʧʦ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʝʯʝ ʥʝ ʩʘ ʥʦʚʦʩʪ, ʘ 

ʯʘʩʪ ʦʪ ʝʞʝʜʥʝʚʥʠʪʝ ʟʘʜʘʯʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. ɺʠʜʠʤʠ ʩʘ ʧʦʩʪʠʞʝʥʠʷʪʘ ʚ ʪʘʟʠ 

ʧʦʩʦʢʘ. 

ʇʦʜʦʙʨʝʥʘ ʩʚʲʨʟʘʥʦʩʪ 

ʆʯʘʢʚʘʥʠʷʪʘ ʚ ʨʘʟʚʠʪʠʪʝ ʦʙʱʝʩʪʚʘ ʙʷʭʘ, ʯʝ ʛʣʦʙʘʣʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʩʝ ʨʘʟʰʠʨʷʚʘ, 

ʢʘʪʦ ʚʩʝ ʧʦʚʝʯʝ ʭʦʨʘ ʱʝ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 

ʩʤʘʨʪʬʦʥʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘʰʝ ʢʘʪʦ ʜʚʠʞʝʱʘ ʩʠʣʘ ʚ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʭʦʨʘʪʘ ʧʦ ʩʚʝʪʘ. ʅʘʠʩʪʠʥʘ ʟʘ 

ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʜʦʩʪʲʧʲʪ ʜʦ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʠʷ ʠʥʪʝʨʥʝʪ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 

ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠʟʧʲʣʥʠʭʘ ʦʯʘʢʚʘʥʠʷʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʚʲʨʟʘʥʦʩʪʪʘ ʠ ʧʦʟʚʦʣʠʭʘ ʥʘ ʭʦʨʘʪʘ 

ʜʘ ʠʤʘʪ ʧʦ-ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʩʣʫʛʠ.  

ɿʘ ʧʦʩʣʝʜʥʠʪʝ 15 ʛʦʜʠʥʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʦʜʦʙʨʝʥʠʷ ʚ ʛʣʦʙʘʣʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ, ʜʦʩʪʲʧʲʪ ʜʦ 

ʀʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ. ʊʝʟʠ ʧʦʜʦʙʨʝʥʠʷ ʦʢʘʟʚʘʪ ʟʥʘʯʠʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʚʩʠʯʢʠ 

ʦʙʣʘʩʪʠ ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʦʤʫʥʠʢʘʮʠʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. ʅʘʧʨʠʤʝʨ 

ʜʦʢʘʪʦ ʧʨʝʟ 2009 ʛ. ʚ ʩʚʝʪʘ ʠʤʘ 67 ʘʙʦʥʘʪʠ ʥʘ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʚʩʝʢʠ 100 ʜʫʰʠ, ʧʨʝʟ 2022 ʛ. 

ʠʤʘ 108 ʥʘ ʚʩʝʢʠ 100 ʜʫʰʠ [1], ʧʨʝʟ 2009 ʛ. ʙʨʦʷʪ ʥʘ ʤʦʙʠʣʥʠʪʝ ʘʙʦʥʘʪʠ ʝ 4.64 ʤʠʣʠʘʨʜʘ, ʜʦʢʘʪʦ 

ʙʨʦʷʪ ʥʘ ʤʦʙʠʣʥʠʪʝ ʘʙʦʥʘʪʠ ʧʨʝʟ 2022 ʛ. ʝ 8.36 ʤʠʣʠʘʨʜʘ [ibid]. ʈʘʟʛʣʝʞʜʘʡʢʠ ʜʦʩʪʲʧʲʪ ʜʦ ʀʥʪʝʨʥʝʪ 

ï ʧʨʝʟ 2009 ʛ. ʙʨʦʷʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʜʦʩʪʲʧ ʜʦ ʰʠʨʦʢʦʣʝʥʪʦʚ ʠʥʪʝʨʥʝʪ ʝ 7 ʥʘ 100, ʜʦʢʘʪʦ ʧʨʝʟ 2022 

ʝ 18.4 ʥʘ 100. ʇʨʝʟ 2009 ʛ. ʩʝ ʦʪʯʠʪʘ, ʯʝ 26% ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ɿʝʤʷʪʘ ʧʦʣʟʚʘ ʀʥʪʝʨʥʝʪ, ʜʦʢʘʪʦ ʧʨʝʟ 

2021 ʛ. ʪʦʟʠ ʧʨʦʮʝʥʪ ʝ 63 [2], ʢʘʪʦ ʥʘʡ-ʤʘʣʢʦ ʩʚʝʪʦʚʥʘʪʘ ʤʨʝʞʘ ʩʝ ʧʦʣʟʚʘ ʚ ʥʷʢʦʠ ʦʙʣʘʩʪʠ ʠ ʜʲʨʞʘʚʠ 

ʦʪ ɸʬʨʠʢʘ, ʢʦʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʤʝʞʜʫ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ, ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ. ʀʢʦʥʦʤʠʯʝʩʢʦʪʦ ʠ ʩʲʦʪʚʝʪʥʦ ï ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʩʘ ʨʝʰʘʚʘʱʠ 

ʬʘʢʪʦʨʠ, ʦʪ ʢʦʠʪʦ ʟʘʚʠʩʷʪ  ʜʠʛʠʪʘʣʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʠ ʰʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʀʤʝʥʥʦ ʥʘ ʧʦ-ʤʘʩʦʚʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʦʧʪʠʯʥʠ ʢʘʙʝʣʠ [3] ʠ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ï ʥʘ 

ʩʘʪʝʣʠʪʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʩʝ ʜʲʣʞʘʪ ʠ ʧʦʜʦʙʨʷʚʘʱʠʪʝ ʩʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʩʚʲʨʟʘʥʦʩʪ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʛʦʜʠʥʠ. ɺ ʧʦʢʘʟʘʥʠʪʝ ʜʘʥʥʠ ʩʝ ʦʪʢʨʦʷʚʘ ʦʩʦʙʝʥʦʩʪʪʘ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʙʠʣʥʠʪʝ ʫʩʣʫʛʠ ʝ ʤʥʦʛʦ 

ʧʦ-ʥʘʧʨʝʜʥʘʣʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʀʥʪʝʨʥʝʪ ʫʩʣʫʛʠ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʧʦ-

ʛʦʣʷʤʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ (ʠ ʩʲʦʪʚʝʪʥʦ ʣʝʩʥʦʪʘ ʥʘ ʧʦʣʟʚʘʥʝ) ʦʪ ʛʣʘʩʦʚʦ ʩʚʲʨʟʚʘʥʝ ʤʝʞʜʫ ʭʦʨʘʪʘ ʚʲʚ 

ʚʩʠʯʢʠ ʩʪʨʘʥʠ. ʄʦʙʠʣʥʠʷʪ ʠʥʪʝʨʥʝʪ ʩʝ ʠʟʧʦʣʟʚʘ ʤʥʦʛʦ ʧʦʚʝʯʝ ʦʪ ʜʝʩʢʪʦʧ ʠʥʪʝʨʥʝʪ ʧʦʨʘʜʠ ʤʥʦʛʦ ʧʦ-
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ʛʦʣʷʤʦʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʧʦʣʟʚʘʥʝ ʥʘ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ. ɺʲʧʨʝʢʠ ʥʘʣʠʯʥʠʪʝ ʨʘʟʣʠʢʠ, ʩʪʘʚʘ ʷʩʥʦ, 

ʯʝ ʜʥʝʩ ʯʦʚʝʯʝʩʪʚʦʪʦ ʜʥʝʩ ʧʦʚʩʝʤʝʩʪʥʦ ʧʦʣʟʚʘ ʤʦʙʠʣʥʠ ʫʩʣʫʛʠ ʠ ʀʥʪʝʨʥʝʪ. 

 

ɼʠʛʠʪʘʣʥʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʨʘʙʦʪʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝ ʠ ʦʙʱʫʚʘʥʝ 

ʆʯʘʢʚʘʥʠʷʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩʝ ʦʧʨʘʚʜʘʭʘ, ʢʘʪʦ ʰʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʩʲʦʙʱʝʥʠʷ, ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ 

ʩʚʲʨʟʚʘ ʭʦʨʘʪʘ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ʅʘʧʨʠʤʝʨ ʩʧʦʨʝʜ ʉʪʘʪʠʩʪʘ [4] ʛʣʦʙʘʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ ʩʘ ʥʘʨʘʩʥʘʣʠ ʦʪ 1,6 ʤʠʣʠʘʨʜʘ ʧʨʝʟ 2007 ʛ. ʜʦ 4,2 ʤʠʣʠʘʨʜʘ ʧʨʝʟ 2023 ʛ., ʢʦʝʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʚʝʣʠʯʝʥʠʝ ʦʪ 262,5%. ʆʙʱʠʷʪ ʙʨʦʡ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ʩʘ ʥʘʨʘʩʥʘʣʠ ʦʪ 

1,65 ʤʠʣʠʘʨʜʘ ʜʫʰʠ ʧʨʝʟ 2008 ʛ. ʜʦ 4,66 ʤʠʣʠʘʨʜʘ ʧʨʝʟ 2023 ʛ., ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʚʝʣʠʯʝʥʠʝ ʦʪ 

282,4% [5]. ɺʩʲʱʥʦʩʪ ʤʦʙʠʣʥʠʪʝ ʪʝʣʝʬʦʥʠ ʠ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ ʩʝ Ăʩʣʷʭʘñ ʠ ʜʥʝʩ ʪʝ ʚʲʨʚʷʪ ʨʲʢʘ ʟʘ 

ʨʲʢʘ. ɼʨʫʛʦ ʦʛʨʦʤʥʦ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʙʷʭʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚʠʜʝʦʚʨʲʟʢʠ (ʢʘʪʦ Zoom ʠ Teams). ʊʝ ʙʷʭʘ ʬʠʛʫʨʘʪʠʚʥʦ ʠʟʩʪʨʝʣʷʥʠ ʚ ʥʦʚʘ, 

ʤʥʦʛʦ ʧʦ-ʚʠʩʦʢʘ ʦʨʙʠʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʠ ʙʠʟʥʝʩ, ʫʚʝʣʠʯʘʚʘʡʢʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʩʠ, ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ ʠ 

ʧʨʠʭʦʜʠʪʝ ʩʠ ʩ ʧʦ ʥʷʢʦʣʢʦ ʧʦʨʷʜʲʢʘ [6], [7], [8]. ʊʝʟʠ ʩʨʝʜʩʪʚʘ ʜʘʜʦʭʘ ʠ ʧʨʝʜʦʩʪʘʚʠʭʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʨʘʙʦʪʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝ, ʢʦʷʪʦ ʤʘʢʘʨ ʠ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʜʨʘʩʪʠʯʥʦ ʟʘ ʧʝʨʠʦʜʘ ʥʘ ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19, 

ʘ ʧʦʩʣʝ ʜʘ ʩʧʘʜʥʘ, ʫʩʧʷ ʜʘ ʫʩʢʦʨʠ ʠ ʥʝʦʙʨʘʪʠʤʦ ʜʘ ʚʲʚʝʜʝ ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʨʘʙʦʪʘ ʦʪ ʜʦʤʘ ʠʣʠ ʦʪ 

ʜʨʫʛʠ ʦʪʜʘʣʝʯʝʥʠ ʤʝʩʪʘ, ʢʦʝʪʦ ʜʦʧʨʠʥʝʩʝ ʟʘ ʥʦʚʠ ʠ ʧʦ-ʤʘʩʦʚʠ ʤʦʜʝʣʠ ʟʘ ʧʦ-ʛʦʣʷʤʘ ʛʲʚʢʘʚʦʩʪ ʥʘ 

ʨʘʙʦʪʘʪʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝ. 

 

ʈʘʩʪʝʞ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ 

ʈʘʩʪʝʞʲʪ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʥʘʜʭʚʲʨʣʠ ʦʯʘʢʚʘʥʠʷʪʘ, ʢʘʪʦ ʦʥʣʘʡʥ ʧʘʟʘʨʫʚʘʥʝʪʦ ʩʝ ʧʨʝʚʲʨʥʘ ʚ 

ʦʙʠʯʘʝʥ ʥʘʯʠʥ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ.  ɻʣʦʙʘʣʥʠʪʝ ʧʨʦʜʘʞʙʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ 

ʪʲʨʛʦʚʠʷ ʥʘʨʘʩʪʚʘʪ ʜʦ 26,7 ʪʨʠʣʠʦʥʘ ʜʦʣʘʨʘ ʧʨʝʟ 2019 ʛ., ʢʦʝʪʦ ʝ ʩ 4% ʧʦʚʝʯʝ ʦʪ 2018 ʛ., ʩʧʦʨʝʜ 

ʥʘʣʠʯʥʠ ʦʮʝʥʢʠ [9], ʜʦʢʘʪʦ ʧʨʝʜʠʰʥʠʪʝ ʛʦʜʠʥʠ ʨʘʩʪʝʞʲʪ ʝ ʩʘʤʦ ʩ ʧʦ 2% [10]. ʊʫʢ ʤʦʞʝ ʜʘ ʩʝ 

ʦʪʙʝʣʝʞʠ ʠ ʝʜʠʥ ʜʨʫʛ ʬʘʢʪ - ʚʲʧʨʝʢʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʝʤʠʷ ʨʲʩʪ ʥʘ ʦʥʣʘʡʥ ʧʘʟʘʨʫʚʘʥʝʪʦ ʦʪ ʪʦʟʠ ʥʘ 

ʧʘʟʘʨʫʚʘʥʝʪʦ ʥʘ ʞʠʚʦ ʚ ʤʘʛʘʟʠʥʠʪʝ, ʚʩʝ ʦʱʝ ʦʥ-ʣʘʡʥ ʧʦʢʫʧʢʠʪʝ ʩʘ ʜʘʣʝʯ (ʩʲʩʪʘʚʣʷʚʘʪ ʦʢʦʣʦ 20%) ʦʪ 

ʪʦʚʘ ʜʘ ʠʟʧʨʝʚʘʨʷʪ ʥʘʧʲʣʥʦ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʣʠʯʥʠʪʝ ʧʦʩʝʱʝʥʠʷ ʚ ʤʘʛʘʟʠʥʠʪʝ [11]. ʂʦʤʧʘʥʠʠ ʢʘʪʦ 

Amazon ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʦʩʥʦʚʥʠ ʠʛʨʘʯʠ ʚ ʩʚʝʪʦʚʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ï ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2024 ʛ., ʪʘʟʠ 

ʢʦʤʧʘʥʠʷ ʝ ʥʘ ʧʝʪʦ ʤʷʩʪʦ ʚ ʩʚʝʪʘ ʧʦ ʧʘʟʘʨʥʘ ʢʘʧʠʪʘʣʠʟʘʮʠʷ [12]. 

 

ʊʝʭʥʦʣʦʛʠʯʥʠ ʧʦʜʦʙʨʝʥʠʷ 

ʅʘʧʨʝʜʲʢʲʪ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʙʝʟʞʠʯʥʘ ʩʚʲʨʟʘʥʦʩʪ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 5G, ʩʪʠʤʫʣʠʨʘ 

ʪʲʨʩʝʥʝʪʦ ʥʘ ñʫʤʥʠñ ʫʩʪʨʦʡʩʪʚʘ ʠ ʀʥʪʝʨʥʝʪ ʥʘ ʆʙʝʢʪʠʪʝ (Internet of Things) [13]. ʆʯʘʢʚʘ ʩʝ ʙʨʦʷʪ ʥʘ 

ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʤʘʰʠʥʠ (M2M) ʜʘ ʥʘʨʘʩʥʝ ʟʥʘʯʠʪʝʣʥʦ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ, ʢʦʝʪʦ ʱʝ ʩʪʠʤʫʣʠʨʘ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʘ  ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ [ibid]. ʇʦ ʩʭʦʜʝʥ ʥʘʯʠʥ 

ʚʣʠʷʝ ʠ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ WiFi 6, ʢʦʡʪʦ ʝ ʩ ʤʥʦʛʦ ʧʦ-ʜʦʙʨʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʥʦ ʩʢʦʨʦʩʪ ʠ ʦʙʭʚʘʪ ʦʪ 

ʧʨʝʜʠʰʥʠʪʝ ʚʝʨʩʠʠ, ʢʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ WiFi ʝ ʚʦʜʝʱʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʩʚʝʪʘ ʟʘ ʙʝʟʞʠʯʥʦ 

ʩʚʲʨʟʚʘʥʝ [ibid]. 

ʊʝʟʠ ʧʦʜʦʙʨʝʥʠʷ ʚ ʛʣʦʙʘʣʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ, ʜʦʩʪʲʧʘ ʜʦ ʀʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ 

ʧʨʦʤʝʥʠʭʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʭʦʨʘʪʘ ʦʙʱʫʚʘʪ, ʧʦʣʫʯʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʯʘʩʪʚʘʪ ʚ ʜʠʛʠʪʘʣʥʘʪʘ 

ʠʢʦʥʦʤʠʢʘ. ɺʩʝ ʦʱʝ ʦʙʘʯʝ ʦʩʪʘʚʘʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʫʥʠʚʝʨʩʘʣʥʘ ʩʚʲʨʟʘʥʦʩʪ ʠ 

ʧʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʚ ʜʦʩʪʲʧʘ, ʢʦʛʘʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʨʘʟʣʠʯʥʠʪʝ ʨʝʛʠʦʥʠ ʠ ʛʨʫʧʠ ʦʪ 

ʥʘʩʝʣʝʥʠʝʪʦ. 
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ɼʠʛʠʪʘʣʥʠ ʨʘʟʚʣʝʯʝʥʠʷ 

ʈʘʟʚʣʝʢʘʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʠʟʧʨʘʚʝʥʘ ʧʨʝʜ ʨʝʜʠʮʘ ʧʝʨʩʧʝʢʪʠʚʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʦʨʘʜʠ 

ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʝʜʲʢʲʪ ʚ ʪʝʟʠ ʦʙʣʘʩʪʠ ʜʦʚʝʜʝ ʜʦ ʨʝʚʦʣʶʮʠʷ ʚ 

ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʭʦʨʘʪʘ ʜʥʝʩ ʢʦʥʩʫʤʠʨʘʪ ʠ ʩʲʟʜʘʚʘʪ ʨʘʟʚʣʝʯʝʥʠʷ. ʀʥʦʚʘʪʠʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʩʲʟʜʘʚʘʥʝ 

ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʨʦʤʝʥʠʭʘ ʢʦʨʝʥʥʦ ʨʘʟʚʣʝʢʘʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʢʘʪʦ 

ʧʨʝʜʣʦʞʠʭʘ ʥʦʚʠ ʠ ʚʲʣʥʫʚʘʱʠ ʥʘʯʠʥʠ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʤʝʜʠʡʥʦ 

ʩʲʜʲʨʞʘʥʠʝ ʢʘʪʦ ʬʠʣʤʠ, ʪʝʣʝʚʠʟʠʦʥʥʠ ʧʨʝʜʘʚʘʥʠʷ ʠ ʤʫʟʠʢʘ. ʋʩʣʫʛʠʪʝ ʟʘ ʩʪʨʠʡʤʠʥʛ ʢʘʪʦ Netflix, 

Amazon Prime, Spotify, Hulu ʜʦʚʝʜʦʭʘ ʜʦ ʥʦʚʘ ʝʨʘ ʥʘ ʫʜʦʙʩʪʚʦ, ʜʦʩʪʲʧʥʦʩʪ ʠ ʟʘʚʣʘʜʷʚʘʱʦ ʟʘʙʘʚʣʝʥʠʝ, 

ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʧʨʝʜʘʚʘʪ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʠ ʥʘʚʩʷʢʲʜʝ. ɿʘʝʜʥʦ ʩ ʪʦʚʘ, 

ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʭʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʩʧʝʮʠʘʣʥʠ ʝʬʝʢʪʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʘ 

ʨʝʞʠʩʴʦʨʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʧʦ-ʟʘʚʣʘʜʷʚʘʱʠ ʠ ʚʠʟʫʘʣʥʦ ʟʘʰʝʤʝʪʷʚʘʱʠ ʧʨʝʞʠʚʷʚʘʥʠʷ. 

ɼʠʛʠʪʘʣʥʠʪʝ ʧʨʦʙʣʝʤʠ 

ɼʦʙʨʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʤʦʞʝ ʙʠ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ 

ʠʟʧʨʘʚʠʭʘ ʦʙʱʝʩʪʚʦʪʦ ʠ ʙʠʟʥʝʩ ʧʨʝʟ ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʧʨʦʙʣʝʤ. 

ʇʦʚʝʨʠʪʝʣʥʦʩʪ ʠ ʩʠʛʫʨʥʦʩʪ ʥʘ ʜʘʥʥʠʪʝ (Digital Privacy and Security) 

 ʉ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘʨʘʩʥʘʭʘ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪʪʘ ʥʘ 

ʣʠʯʥʠʷ ʞʠʚʦʪ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ. ʆʯʘʢʚʘʥʠʷʪʘ ʟʘ ʥʘʜʝʞʜʥʠ ʤʝʨʢʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ ʥʝ ʩʘ 

ʥʘʧʲʣʥʦ ʠʟʧʲʣʥʝʥʠ, ʚʲʧʨʝʢʠ ʧʦʜʦʙʨʝʥʠʪʝ ʥʠʚʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʬʪʫʝʨ. ɺ ʨʝʜʠʮʘ 

ʩʣʫʯʘʠ ʪʝʟʠ ʧʨʦʙʣʝʤʠ ʚʦʜʷʪ ʜʦ ʯʝʩʪʠ ʠ ʩʝʨʠʦʟʥʠ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠ 

ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪʪʘ ʥʘ ʣʠʯʥʠʷ ʞʠʚʦʪ. ɿʘ ʦʛʨʦʤʥʦ ʩʲʞʘʣʝʥʠʝ, ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʙʨʦʷʪ ʥʘ 

ʥʘʨʫʰʝʥʠʷʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʩʝ ʝ ʫʚʝʣʠʯʠʣ ʟʥʘʯʠʪʝʣʥʦ. ʅʘʧʨʠʤʝʨ ʟʘ ʉɸʑ - ʦʪ ʝʜʚʘ 447 

ʥʘʨʫʰʝʥʠʷ ʧʨʝʟ 2012 ʛ. ʜʦ ʧʦʚʝʯʝ ʦʪ 1800 ʧʨʝʟ 2022 ʛ. [15]. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ 

ʝʜʥʘ ʩʪʨʷʩʢʘʱʘ ʪʝʥʜʝʥʮʠʷ -  ʥʘʨʫʰʝʥʠʷʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʚ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ ʩʘ ʥʘʡ-

ʩʢʲʧʠʪʝ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 13 ʛʦʜʠʥʠ [ibid].  ɺ ʧʦʚʝʯʝ ʦʪ 70 % ʦʪ ʩʣʫʯʘʠʪʝ ʥʘʨʫʰʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʨʦʩʣʝʜʝʥʠ ʜʦ ʦʨʛʘʥʠʟʠʨʘʥʠ ʧʨʝʩʪʲʧʥʠ ʛʨʫʧʠ, ʢʘʪʦ ʫʩʨʝʜʥʝʥʘʪʘ ʦʙʱʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʦʪʥʦʩʥʦ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʩʲʩ 173 074 ʜʦʣʘʨʘ ʧʦ-ʚʠʩʦʢʘ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʨʘʙʦʪʝʱʠʪʝ ʩʘ ʬʘʢʪʦʨ ʟʘ ʧʨʠʯʠʥʷʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʠʝʪʦ [ibid]. 

 

ɼʠʛʠʪʘʣʥʠʷʪ ʩʪʨʘʭ (Digital Fear) 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʦʮʠʘʣʥʠ ʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʧʦʨʦʜʠ ʩʝʨʠʦʟʥʠ ʦʧʘʩʝʥʠʷ ʚ ʦʙʱʝʩʪʚʦʪʦ, ʢʘʪʦ: 

¶ ʉʪʨʘʭʲʪ ʦʪ ʟʘʛʫʙʘ ʥʘ ʨʘʙʦʪʥʠ ʤʝʩʪʘ, ʧʦʨʘʜʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ. ʊʦʡ ʥʝ ʩʝ ʝ 

ʨʝʘʣʠʟʠʨʘʣ ʥʘʧʲʣʥʦ, ʥʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʫʜʠ ʙʝʟʧʦʢʦʡʩʪʚʦ. ʅʷʢʦʠ ʧʨʦʬʝʩʠʠ, ʦʩʦʙʝʥʦ ʪʝʟʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʨʫʪʠʥʥʘ ʨʘʙʦʪʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʤʝʥʝʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʠ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʨʦʙʦʪʠʪʝ ʤʦʛʘʪ ʜʘ ʟʘʤʝʩʪʷʪ ʨʘʙʦʪʥʠʮʠʪʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʠ ʩʝ ʧʦʷʚʷʚʘʪ ʚʩʝ ʧʦʚʝʯʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʠʥʩʪʘʣʘʮʠʠ ʩ ʤʥʦʛʦ 

ʤʘʣʲʢ ʧʨʦʮʝʥʪ ʯʦʚʝʰʢʦ ʫʯʘʩʪʠʝ. ʂʘʪʦ ʮʷʣʦ ʚʩʝ ʦʱʝ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʦʯʘʪ, ʯʝ ʧʨʝʦʙʣʘʜʘʚʘʪ 

ʩʲʟʜʘʜʝʥʠʪʝ ʥʦʚʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʚ ʦʙʣʘʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʭʥʦʣʦʛʠʠʪʝ [16], ʥʦ ʦʧʘʩʝʥʠʷʪʘ ʠ 

ʩʪʨʘʭʲʪ ʦʪ ʟʘʛʫʙʘ ʥʘ ʨʘʙʦʪʥʦ ʤʷʩʪʦ ʧʦʨʘʜʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚʩʝ ʦʱʝ ʝ ʥʘʣʠʮʝ. 

¶ ʉʪʨʘʭʲʪ ʦʪ ʩʦʮʠʘʣʥʘ ʠʟʦʣʘʮʠʷ ʧʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʜʦʩʪʲʧʚʘʪ ʫʩʣʫʛʠ ʠ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʜʝʡʥʦʩʪʠ, ʧʦʨʦʜʝʥʘ ʦʪ ʥʝʧʦʟʥʘʚʘʥʝ ʠ ʥʝ ʚʣʘʜʝʝʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʫʩʣʫʛʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠʪʝ. 
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ɼʠʛʠʪʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ (Digital literacy) 

ʆʯʘʢʚʘʥʠʷʪʘ ʟʘ ʤʘʩʦʚʘ ʜʠʛʠʪʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ ʥʝ ʩʝ ʦʧʨʘʚʜʘʭʘ ʥʘʧʲʣʥʦ. ɺʩʝ ʦʱʝ ʠʤʘ ʭʦʨʘ, ʢʦʠʪʦ ʥʝ 

ʧʨʠʪʝʞʘʚʘʪ ʫʤʝʥʠʷ ʠ ʟʥʘʥʠʷ ʟʘ ʧʲʣʥʦʮʝʥʥʦ ʫʯʘʩʪʠʝ ʚ ʜʠʛʠʪʘʣʥʠʷ ʩʚʷʪ, ʢʘʪʦ ʦʩʚʝʥ ʣʠʧʩʘʪʘ ʥʘ 

ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ, ʪʫʢ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʧʨʠʯʠʥʘ ʟʘ ʪʦʚʘ ʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʦʙʫʯʘʚʘʱʠʪʝ ʜʘ ʠʤʘʪ ʧʦ-ʰʠʨʦʢ ʠ ʢʘʯʝʩʪʚʝʥ ʜʦʩʪʲʧ ʜʦ ʩʧʝʮʠʬʠʯʥʠ ʧʦʟʥʘʥʠʷ ʟʘ 

ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢʪʦ ʭʘʨʜʫʝʨʥʠ, ʪʘʢʘ ʠ ʩʦʬʪʫʝʨʥʠ, ʢʘʢʪʦ ʠ ʟʘ ʪʦʚʘ ʢʘʢ ʤʦʛʘʪ ʜʘ ʧʨʝʧʦʜʘʚʘʪ 

ʠ ʨʘʙʦʪʷʪ ʩ ʪʷʭ [17]. 

 

ɼʠʛʠʪʘʣʥʘ ʫʤʦʨʘ (Digital Weariness) 

ʇʦʩʪʦʷʥʥʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʧʨʝʪʦʚʘʨʚʘʥʝ ʚ ʮʠʬʨʦʚʘʪʘ ʝʧʦʭʘ ʜʦʚʝʜʦʭʘ ʜʦ ʮʠʬʨʦʚʘ 

ʫʤʦʨʘ ʠ ʦʧʘʩʝʥʠʷ ʟʘ ʧʩʠʭʠʯʥʦʪʦ ʟʜʨʘʚʝ, ʢʦʠʪʦ ʥʝ ʩʘ ʥʘʧʲʣʥʦ ʨʘʟʨʝʰʝʥʠ. ʉʲʱʝʩʪʚʫʚʘʪ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʢʦʠʪʦ ʩʦʯʘʪ, ʯʝ ʪʨʝʚʦʞʥʦʩʪʪʘ ʠ ʜʝʧʨʝʩʠʷʪʘ ʩʘ ʩʝ ʫʚʝʣʠʯʠʣʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 50 ʛʦʜʠʥʠ ʠ ʪʦʚʘ ʝ 

ʩʚʲʨʟʘʥʦ ʩ ʧʦ-ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ [18]. 

 

ɼʠʛʠʪʘʣʥʦ ʨʘʟʜʝʣʝʥʠʝ (Digital divide) 

ɼʠʛʠʪʘʣʥʦʪʦ ʨʘʟʜʝʣʝʥʠʝ ʧʦʢʘʟʚʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠ ʣʠʮʘ, ʜʦʤʘʢʠʥʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʛʝʦʛʨʘʬʩʢʠ ʨʘʡʦʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʚʥʠʱʘ ʢʘʢʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠʤ ʟʘ ʜʦʩʪʲʧ ʜʦ ʀʂʊ, ʪʘʢʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʟʘ ʥʘʡ-

ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ [14]. 

 

ɼʠʛʠʪʘʣʥʦ ʥʘʩʣʝʜʩʪʚʦ (Digital Legacy) 

ɺʝʯʝ ʤʥʦʛʦʛʦʜʠʰʥʘʪʘ ʠʩʪʦʨʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʪʷʭʥʦʪʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʙʠʟʥʝʩ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʘʢʪʦ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ, ʜʦʚʝʜʦʭʘ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʝʨʠʦʟʥʦ ʧʨʦʙʣʝʤ 

ʜʠʛʠʪʘʣʥʦ ʥʘʩʣʝʜʩʪʚʦ. ɼʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʝʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘ ʚʩʠʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 

ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʠʟʛʨʘʞʜʘʥʠ ʠ ʚʥʝʜʨʝʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ , ʯʝʩʪʦ ʠʟʦʣʠʨʘʥʠ ʟʘʜʘʯʠ, ʟʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʧʨʦʮʝʩʠ ʠʣʠ ʦʪʜʝʣʥʠ ʪʝʭʥʠ ʯʘʩʪʠ. ɼʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʩʝ ʦʪʣʠʯʘʚʘ ʩ 

ʛʦʣʷʤʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʜʠʛʠʪʘʣʝʥ ʦʙʭʚʘʪ, ʢʦʝʪʦ ʩʲʟʜʘʚʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʪʨʫʜʥʦʩʪʠ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝ, ʢʘʢʪʦ ʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʠʥʚʝʩʪʠʨʘ ʚ 

ʪʷʭʥʘʪʘ ʟʘʤʷʥʘ (ʙʠʣʘ ʪʷ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʩʣʝʜʚʘʱʠ ʚʝʨʩʠʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʤʠʥʘʚʘʥʝ 

ʢʲʤ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʦʪʢʘʟʘ ʦʪ ʪʷʭ). ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʷ ʥʘ ʮʷʣʦʩʪʥʠʷ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩ. ɼʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʯʝʩʪʦ ʝ ʧʨʠʯʠʥʘ ʦʩʥʦʚʥʠʷʪ ʬʦʢʫʩ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʝ ʚ 

ʥʝʛʦʚʘʪʘ ʧʦʜʜʲʨʞʢʘ, ʘ ʥʝ ʨʘʟʚʠʪʠʝ ʠ ʫʩʧʝʰʥʦ ʠʥʪʝʛʨʠʨʘʥʝ - ʀʊ ʦʪʜʝʣʠʪʝ ʠʥʚʝʩʪʠʨʘ ʧʦʚʝʯʝ ʦʪ 

ʧʦʣʦʚʠʥʘʪʘ (56%) ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʩʠ ʙʶʜʞʝʪ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʦʪʜʝʣʷʪ 18% ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʠ 

ʙʠʟʥʝʩ ʚʲʟʤʦʞʥʦʩʪʠ[19]. 

 

ʇʨʦʮʝʩʥʘ ʧʘʷʞʠʥʘ (Process Web) 

ɹʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠʤʘʪ ʚʩʝ ʧʦ-ʢʦʤʧʣʝʢʩʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ɹʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʛʣʦʙʘʣʠʟʠʨʘʪ ʠ 

ʫʩʣʦʞʥʷʚʘʪ ʩʚʦʠʪʝ ʧʨʦʮʝʩʠ, ʪʲʡ ʢʘʪʦ ʨʘʟʙʠʨʘʪ, ʯʝ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʚʦʠʪʝ ʜʝʡʥʦʩʪʠ ʥʝ ʩʘ ʩʘʤʦʪʥʠ 

ʦʩʪʨʦʚʠ. ʆʨʛʘʥʠʟʘʮʠʠʪʝ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʨʝʘʣʠʟʠʨʘʪ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ ʚ ʤʨʝʞʘ ʦʪ ʧʨʝʧʣʝʪʝʥʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ (ʚʲʪʨʝʰʥʠ ʠ ʚʲʥʰʥʠ). ɺ ʪʦʚʘ Ăʧʨʝʩʠʯʘʥʝñ ʯʝʩʪʦ ʫʯʘʩʪʚʘʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʨʘʟʣʠʯʥʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ (ʧʦʪʝʥʮʠʘʣ).  



 

126 

 

ɹʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤʘʪ ʨʘʟʣʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʈʘʟʣʠʢʘʪʘ ʚ 

ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʣʠʧʩʘ ʥʘ ʜʦʙʨʘ ʦʮʝʥʢʘ ʟʘ ʥʝʛʦ, ʚʦʜʠ ʜʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʩʣʘʙʠ ʨʝʟʫʣʪʘʪʠ 

ʧʨʠ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ.  ɺ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʠʪʦ ʠʤʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʧʦ-

ʥʠʩʢʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʝ ʩʝ ʷʚʷʚʘʪ ʧʨʝʯʢʘ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʨʫʛʠ ʧʨʦʮʝʩʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʟʘʱʦʪʦ ʚʦʜʷʪ ʜʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʮʷʣʦʩʪʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʘʥ (ʜʠʛʠʪʘʣʝʥ) ʙʠʟʥʝʩ ʧʨʦʮʝʩ. 

ɺʲʟʤʦʞʥʦ ʣʠ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʝʜʠʥ ʙʠʟʥʝʩ ʧʨʦʮʝʩ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʦʪ ʢʘʢʚʦ ʛʦ 

ʦʧʨʝʜʝʣʷ? ʆʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ  ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʝʜʠʥ ʙʠʟʥʝʩ ʧʨʦʮʝʩ: 

¶ ʥʦʨʤʘʪʠʚʥʘ ʦʙʚʲʨʟʘʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʙʠʟʥʝʩ ʧʨʦʮʝʩ. ɹʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʘ ʩʠʣʥʦ 

ʥʦʨʤʘʪʠʚʥʦ ʨʝʛʫʣʠʨʘʥʠ, ʩʘ ʩ ʧʦ-ʩʣʘʙ ʧʦʪʝʥʮʠʘʣ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʪʲʡ ʢʘʪʦ ʩʠʩʪʝʤʠ ʥʝʠʟʙʝʞʥʦ 

ʤʦʜʠʬʠʮʠʨʘʪ ʧʨʦʮʝʩʘ, ʘ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʪʦʚʘ ʥʝ ʝ ʥʘʧʲʣʥʦ ʚʲʟʤʦʞʥʦ 

¶ ʊʝʭʥʦʣʦʛʠʯʥʘ ʛʦʪʦʚʥʦʩʪ ʠ ʥʘʣʠʯʠʝ ʥʘ ʧʝʨʩʦʥʘʣ - ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ 

ʧʣʘʪʬʦʨʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʝʬʝʢʪʠʚʥʦ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʠʣʠ ʧʦʜʦʙʨʷʪ ʧʨʦʮʝʩʘ. ʇʨʠʣʘʛʘʥʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʝ ʥʝʚʲʟʤʦʞʥʦ ʙʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ ʟʘ ʪʷʭʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ 

¶ ʅʘʣʠʯʠʝ ʥʘ ʮʠʬʨʦʚʠ ʜʘʥʥʠ ʚ ʥʝʦʙʭʦʜʠʤ ʬʦʨʤʘʪ ʠ ʪʷʭʥʦ ʢʘʯʝʩʪʚʦ (ʪʦʯʥʦʩʪ ʠ ʧʲʣʥʦʪʘ) ʙʝʟ ʢʦʠʪʦ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʷʤʘ ʝʬʝʢʪ. 

¶ ʉʲʟʜʘʚʘʥʝ ʠ ʥʘʣʠʯʠʝ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ ï ʠʥʦʚʘʮʠʦʥʥʦ ʤʠʩʣʝʥʝ, ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝʪʦ, 

ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʠ ʛʦʪʦʚʥʦʩʪʪʘ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʟʠ ʢʫʣʪʫʨʘ ʚʢʣʶʯʚʘ ʠ 

ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ (ʜʠʛʠʪʘʣʥʘ ʝʢʠʧʥʘ ʜʝʡʥʦʩʪ). ɺʘʞʥʦ ʝ ʠ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʜʘ ʥʝ 

ʧʦʜʢʨʝʧʷ ʩʘʤʦ ʥʘ ʜʫʤʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ, ʘ ʜʘ ʝ ʠʩʪʠʥʩʢʠ ʦʪʜʘʜʝʥʦ ʥʘ ʥʝʛʦ ʠ ʜʘ ʦʩʠʛʫʨʷʚʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʩʫʨʩʠ ʠ ʧʦʜʢʨʝʧʘ. 

ʇʨʝʩʠʯʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʨʘʟʣʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʦʜʠ ʜʦ ʩʚʝʞʜʘʥʝ ʥʘ ʦʙʱʘʪʘ 

ʫʩʧʝʚʘʝʤʦʩʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʘ ʜʦ ʧʦʪʝʥʮʠʘʣʥʘ ʥʘ ʥʘʡ-ʩʣʘʙʠʷ ʧʨʦʮʝʩ. 

ɼʠʛʠʪʘʣʝʥ ʝʢʩʪʘʟ (Digital Ecstasy) 

ʊʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʚʲʦʜʫʰʝʚʠ ʦʙʱʝʩʪʚʦʪʦ ʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩ ʥʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ 

ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʠ ʟʘ ʧʦ-ʙʲʨʟ, ʧʦ-ʣʝʩʝʥ, ʧʦ-ʫʜʦʙʝʥ ʥʘʯʠʥ ʟʘ ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ. 

ɹʝʟʩʧʦʨʝʥ ʝ ʪʦʟʠ ʧʨʦʛʨʝʩ ʠ ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʤʫ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʷ ʨʝʩʫʨʩ 

Ăʚʨʝʤʝñ, ʚʲʨʭʫ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʦ-ʜʦʙʨʘʪʘ ʩʚʲʨʟʘʥʦʩʪ ʠ ʪ.ʥ.  

ɺʢʣʶʯʚʘʥʝʪʦ ʚ ʝʞʝʜʥʝʚʠʝʪʦ ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʚ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ ʭʘʨʜʫʝʨʥʠ ʠ ʩʦʬʪʫʝʨʥʠ 

ʥʦʚʦʩʪʠ ʝ ʬʘʢʪ. ʅʦ ʪʦʚʘ  ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʨʝʜʘ, ʠʟʠʩʢʚʘʱʘ ʥʦʚʠ ʥʠʚʘ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʛʨʘʤʦʪʥʦʩʪ, ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʘ ʩ ʜʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ (ʚʩʷʢʦ ʥʦʚʦ ʩʦʬʪʫʝʨʥʦ ʨʝʰʝʥʠʝ ʝ 

ʜʦʙʨʝ ʜʦʰʣʦ, ʥʦ ʧʦʩʪʘʚʷ ʩʚʦʠʪʝ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʦʜʜʨʲʞʢʘ ʠ ʨʘʟʚʠʪʠʝ, ʢʦʠʪʦ ʯʝʩʪʦ ʙʲʨʟʦ ʩʝ 

ʠʟʯʝʨʧʚʘʪ) ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ. 

ʅʝʩʙʲʜʥʘʪʠ ʦʯʘʢʚʘʥʠʷ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʘ ʦʯʘʢʚʘʥʠ ʦʪ ʚʩʠʯʢʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʷʢʦʠ 

ʧʦʜʛʦʪʚʝʥʠ ʠ ʫʚʝʨʝʥʦ ʨʘʙʦʪʝʱʠ ʚ ʪʘʟʠ ʧʦʩʦʢʘ, ʜʨʫʛʠ ʩ ʙʘʚʥʦ ʪʝʤʧʦ ʘʜʘʧʪʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ. ʅʦ ʟʘ 

ʩʲʞʘʣʝʥʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʯʝʩʪʠ ʥʝʫʩʧʝʭʠ ʚ ʪʝʟʠ ʧʨʦʮʝʩʠ. ɿʘʜ ʥʝʫʩʧʝʰʥʠʪʝ ʧʨʦʝʢʪʠ ʚ ʢʦʥʢʨʝʪʥʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʩʲʱʥʦʩʪ ʩʝ ʚʠʞʜʘʪ ʛʣʦʙʘʣʥʦ ʥʝʩʙʲʜʥʘʪʠʪʝ ʦʯʘʢʚʘʥʠʷ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ. ʊʝʟʠ ʥʝʩʙʲʜʥʘʪʠ 

ʦʯʘʢʚʘʥʠʷ ʩʘ ʧʦʨʦʜʝʥʠ ʢʘʢʪʦ ʦʪ ʩʙʲʜʥʘʪʠ ʪʘʢʠʚʘ, ʦʪ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

(ʠʥʪʝʨʝʩʝʥ ʧʘʨʘʜʦʢʩ, ʢʦʡʪʦ ʠʟʦʩʪʨʷ ʩʝʨʠʦʟʥʦ ʚʥʠʤʘʥʠʝʪʦ), ʦʪ ʥʦʚʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʨʘʚʠʭʘ 

ʥʘ ʧʲʪʷ ʥʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʪʝʭʥʠʪʝ ʜʠʛʠʪʘʣʥʠ ʧʨʦʝʢʪʠ, ʪʘʢʘ ʠ ʦʪ ʨʝʜʠʮʘ ʩʦʮʠʘʣʥʠ ʠ 

ʦʙʱʝʩʪʚʝʥʠ ʬʘʢʪʦʨʠ. 
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ɼʠʛʠʪʘʣʥʦʪʦ ʧʨʠʦʙʱʘʚʘʥʝ 

ɼʠʛʠʪʘʣʥʦʪʦ ʧʨʠʦʙʱʘʚʘʥʝ ʩʝ ʦʪʥʘʩʷ ʜʦ ʜʝʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ 

ʚʩʠʯʢʠ ʣʠʮʘ ʠ ʦʙʱʥʦʩʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʝʟʠ ʚ ʥʘʡ-ʥʝʨʘʚʥʦʩʪʦʡʥʦ ʧʦʣʦʞʝʥʠʝ, ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʠ ʛʠ ʠʟʧʦʣʟʚʘʪ [14]. ɺ ʪʦʚʘ ʧʨʠʦʙʱʘʚʘʥʝ 

ʚʣʠʟʘʪ ʜʦʩʪʲʧʲʪ ʜʦ ʥʘʜʝʞʜʝʥ ʰʠʨʦʢʦʣʝʥʪʦʚ ʀʥʪʝʨʥʝʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʦʩʪʲʧ ʜʦ 

ʀʥʪʝʨʥʝʪ, ʜʦʩʪʲʧ ʜʦ ʦʙʫʯʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʥʘ ʛʨʘʤʦʪʥʦʩʪ, ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʥʣʘʡʥ ʩʲʜʲʨʞʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʨʘʟʚʠʪʠʝ ʠ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʠ ʝʢʠʧʥʘ ʨʘʙʦʪʘ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ 

ʩʚʝʪʲʪ ʚʩʝ ʦʱʝ ʥʝ ʝ ʙʣʠʟʦ ʜʦ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʦʪʦ ʜʠʛʠʪʘʣʥʦ ʨʘʟʜʝʣʝʥʠʝ (digital divide), 

ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠ ʣʠʮʘ, ʜʦʤʘʢʠʥʩʪʚʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʛʝʦʛʨʘʬʩʢʠ ʨʘʡʦʥʠ ʥʘ 

ʨʘʟʣʠʯʥʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʚʥʠʱʘ ʢʘʢʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠʤ ʟʘ ʜʦʩʪʲʧ ʜʦ 

ʀʂʊ, ʪʘʢʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʟʘ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ [14]. 

ʇʲʣʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʝ ʛʦʣʷʤʘʪʘ ʮʝʣ, ʢʦʷʪʦ ʚʩʠʯʢʠ ʦʯʘʢʚʘʭʘ, 

ʯʝ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ ʱʝ ʙʲʜʝ ʣʝʩʥʦ ʦʩʲʱʝʩʪʚʝʥʘ.  ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʰʝʥʠʷ ʩʝ ʦʢʘʟʘ ʟʘʜʘʯʘʪʘ, ʧʨʝʜ ʢʦʷʪʦ ʥʷʤʘ ʩʝʨʠʦʟʥʠ ʙʘʨʠʝʨʠ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥʘ ï 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʘ ʪʫʢ ʠ ʧʨʝʜʣʘʛʘʪ ʤʥʦʛʦ ʠ ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠ ʩʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ  ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʧʨʦʙʣʝʤʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʨʘʟʙʨʘʥʠ 

ʟʘʜʘʯʠ, ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʜʦʙʨʝ ʧʦʟʥʘʪʠ ʠ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʷʭʥʦʪʦ ʘʥʘʣʠʟʠʨʘʥʝ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʟʘʜʘʯʠ ʚʝʯʝ ʨʘʟʧʦʣʘʛʘʤʝ ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ ʙʘʟʘ ʦʪ ʧʦʟʥʘʪʠ ʧʨʦʙʣʝʤʠ ʠ 

ʨʝʰʝʥʠʷ ʟʘ ʪʷʭ. 

ʀ ʚʲʧʨʝʢʠ, ʯʝ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʩʚʷʪ ʧʨʝʜʦʩʪʘʚʷ ʤʥʦʛʦ ʚʲʟʤʦʞʥʦʩʪʠ, ʯʝʩʪʦ ʧʨʦʝʢʪʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʩʝ ʦʢʘʟʚʘʪ ʪʨʫʜʥʠ ʜʘ ʨʝʘʣʠʟʘʮʠʷ ʠ ʥʝ ʨʷʜʢʦ ʧʨʦʚʘʣʝʥʠ.  ʀʥʪʝʨʝʩʝʥ ʝ ʚʲʧʨʦʩʲʪ ʟʘʱʦ ʚʲʧʨʝʢʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʝ ʧʦʩʪʠʛʘʤʝ ʨʝʟʫʣʪʘʪʲʪ, ʢʦʡʪʦ ʠʟʛʣʝʞʜʘʰʝ ʦʙʝʱʘʥ? ʂʘʪʦ ʦʩʥʦʚʥʠ ʧʨʠʯʠʥʠ ʟʘ ʪʦʚʘ 

ʤʦʞʝ ʜʘ ʧʦʩʦʯʠʤ ʥʦʚʠʪʝ ʜʠʛʠʪʘʣʥʠ ʧʨʦʙʣʝʤʠ, ʥʦʚʠʷʪ ʧʘʨʘʜʦʢʩ ʥʘ ʜʦʙʨʠʪʝ ʜʠʛʠʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ. 

¶ ʇʨʦʮʝʩʥʘʪʘ ʤʨʝʞʘ 

¶ ɼʠʛʠʪʘʣʥʦ ʥʘʩʣʝʜʩʪʚʦ  

¶ ɼʠʛʠʪʘʣʥʠʷʪ ʩʪʨʘʭ, ʢʦʡʪʦ ʚʦʜʠ ʦʪʢʘʟ ʦʪ ʚʢʣʶʯʚʘʥʝ ʚ ʧʨʦʝʢʪʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʂʲʤ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʜʦʙʘʚʠʤ ʠ ʩʣʝʜʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʥʝʫʩʧʝʭ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʧʨʦʝʢʪʠ: 

¶ ɻʨʝʰʥʠ ʧʨʠʦʨʠʪʝʪʠ (ʠʣʠ ʥʦʚ ʪʝʭʥʦʣʦʛʠʯʝʥ ʭʠʪ, ʚʤʝʩʪʦ ʜʠʛʠʪʘʣʠʟʠʨʘʥ ʧʨʦʮʝʩ) 

ʊʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ, ʢʦʡʪʦ ʙʝʟʩʧʦʨʥʦ ʝ ʝʜʥʦ ʦʪ ʩʙʲʜʥʘʪʠʪʝ ʦʯʘʢʚʘʥʠʷ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ, ʚʲʚʝʜʝ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʚ ʝʨʘʪʘ ʥʘ ʘʙʩʦʣʶʪʥʠʷ ʝʢʩʪʘʟ  ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʩʲʦʨʲʞʘʚʘʥʝ. ɽʥʪʫʩʠʘʟʠʨʘʥʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʢʦʤʧʘʥʠʠʪʝ 

ʯʝʩʪʦ ʩʝ ʛʨʝʰʥʦ ʧʨʠʦʨʠʪʠʟʠʨʘʪ ʜʠʛʠʪʘʣʥʠʪʝ ʩʠ ʧʨʦʙʣʝʤʠ, ʠʟʙʠʨʘʡʢʠ ʜʘ ʚʥʝʜʨʷʪ ʧʦʨʝʜʥʦʪʦ 

ʤʦʜʝʨʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʯʫʜʦ, ʩ ʢʦʝʪʦ ʜʘ ʚʧʝʯʘʪʣʷʪ ʠ ʨʝʰʘʪ ʦʪʥʦʚʦ ʠʟʦʣʠʨʘʥʘ ʟʘʜʘʯʘ, ʠ ʛʫʙʷʪ 

ʬʦʢʫʩʘ ʚʲʨʭʫ ʩʚʦʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʊʦʚʘ ʜʦʧʲʣʚʘ ʜʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʦʪʥʦʚʦ 

ʧʨʝʢʲʩʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʥʘ ʮʷʣʦʩʪʥʠʷ ʙʠʟʥʝʩ ʧʨʦʮʝʩ.  

¶ ɻʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ 

ʀ ʦʪʥʦʚʦ ʛʦʣʝʤʠʷʪ ʪʝʭʥʦʣʦʛʠʯʝʥ ʥʘʧʨʝʜʲʢ ʧʨʝʜʦʩʪʘʚʠ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʨʝʰʘʚʘʥʝ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʧʨʦʙʣʝʤʠ. ɺʩʷʢʘ ʦʪ ʪʷʭ ʧʨʝʜʦʩʪʘʚʷ ʦʯʘʢʚʘʥʠ ʠ ʥʝʦʯʘʢʚʘʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʩʲʩ ʩʚʦʠʪʝ ʩʠʣʥʠ ʠ ʩʣʘʙʠ ʩʪʨʘʥʠ, ʧʨʠʚʣʝʢʘʪʝʣʥʠ ʥʦʚʠ ʠʜʝʠ. ʏʝʩʪʦ ʬʘʢʪʦʨ ʟʘ 

ʥʝʫʩʧʝʭ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʧʨʦʝʢʪʠ ʝ ʥʝʬʦʢʫʩʠʨʘʥʠʷ, ʥʝʧʨʘʚʠʣʝʥ ʠʟʙʦʨ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦ 

ʨʝʰʝʥʠʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʦʙʣʝʤ. ʀʟʙʦʨ ʚʦʜʝʥ ʦʪ ʜʠʛʠʪʘʣʥʠʷʪ ʝʢʩʪʘʟ ʚʲʚʣʠʯʘ 

ʢʦʤʧʘʥʠʠʪʝ ʚʲʚ ʚʦʜʦʚʲʨʪʝʞʘ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʩʣʘʙʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ï ʤʥʦʞʝʩʪʚʦ 
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ʥʦʚʠ ʨʝʰʝʥʠʷ ʩ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʙʲʨʟʦ ʠʟʣʠʟʘʪ ʦʪ ʫʧʦʪʨʝʙʘ, ʥʝ ʧʨʝʜʦʩʪʘʚʷʪ ʧʦʜʜʨʲʞʢʘ 

ʠ ʥʝ ʧʨʝʜʣʘʛʘʪ ʨʘʟʚʠʪʠʝ. 

 

ʇʦʜʦʙʨʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ 

ʊʝʭʥʦʣʦʛʠʯʥʠʪʝ ʥʦʚʦʩʪʠ ʩʲʟʜʘʜʦʭʘ ʥʦʚ ʧʦ-ʢʦʤʬʦʨʪʝʥ ʠ ʙʲʨʟ ʥʘʯʠʥ ʥʘ ʩʣʫʯʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʷ ʠ 

ʙʠʟʥʝʩ ʞʠʚʦʪ. ɼʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʦʯʘʢʚʘʥʦ ʠʤʘ ʩʚʦʝʪʦ ʦʪʨʘʞʝʥʠʝ ʠ ʧʦʩʪʘʚʷ ʥʦʚʠ 

ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ (user experience) ʧʨʠ ʫʯʘʩʪʠʝʪʦ ʚ ʪʝʟʠ ʜʠʛʠʪʘʣʥʠ 

ʧʨʦʮʝʩʠ.  

ʄʥʦʛʦ ʠ ʨʘʟʣʠʯʥʠ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ ʠ 

ʠʥʪʝʨʬʝʡʩ, ʩʲʟʜʘʜʦʭʘ ʦʯʘʢʚʘʥʝʪʦ ʟʘ ʧʦʜʦʙʨʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ. ɿʘʱʦ ʩʤʷʪʘʤʝ, ʯʝ ʪʦʚʘ ʝ 

ʥʝʩʙʲʜʥʘʪʦ ʦʯʘʢʚʘʥʝ? ʇʨʠʯʠʥʠʪʝ, ʚʲʧʨʝʢʠ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʜʘ ʥʷʤʘ 

ʧʦʜʦʙʨʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʩʝ ʢʨʠʷʪ ʚ ʜʠʛʠʪʘʣʥʠʷ ʩʪʨʘʭ ʠ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ.  

ʇʦʜʦʙʨʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʥʦ ʩ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʜʠʛʠʪʘʣʥʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ.  

ʇʦʜʦʙʨʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʥʦ ʚ ʩʣʦʞʥʘ ʨʝʘʣʥʦʩʪ. 

ɺʠʩʦʢʦ ʥʠʚʦ ʥʘ ʛʲʚʢʘʚʦʩʪ ʠ ʠʥʦʚʘʮʠʠ 

ʆʙʱʝʩʪʚʦʪʦ ʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʦʯʘʢʚʘʭʘ, ʯʝ ʧʨʦʮʝʩʠʪʝ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʱʝ ʧʦʟʚʦʣʷʪ ʧʦ-ʛʦʣʷʤʘ 

ʛʲʚʢʘʚʦʩʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʠ ʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʧʦʩʪʠʛʘʪ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʠʥʦʚʘʮʠʠ. ʅʦ ʧʨʦʙʣʝʤʲʪ ʩ 

ʜʠʛʠʪʘʣʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʜʠʛʠʪʘʣʥʠʷʪ ʩʪʨʘʭ ʠ ʜʠʛʠʪʘʣʥʠʷ ʝʢʩʪʘʟ ʥʝ ʧʦʟʚʦʣʠʭʘ ʪʦʚʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʦʧʨʘʚʜʘ ʤʥʦʛʦ ʦʯʘʢʚʘʥʠʷ, ʧʦʨʦʜʠ ʠ ʛʦʣʝʤʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʨʝʜʠʮʘ ʥʝʩʙʲʜʥʘʪʠ 

ʦʯʘʢʚʘʥʠʷ. ʇʨʦʜʲʣʞʘʚʘʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʬʦʨʤʠʨʘ 

ʩʚʝʪʦʚʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠ ʩʧʨʘʚʷʥʝʪʦ ʩ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʱʝ ʙʲʜʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦ-

ʩʧʨʘʚʝʜʣʠʚʦ, ʩʠʛʫʨʥʦ ʠ ʫʩʪʦʡʯʠʚʦ ʜʠʛʠʪʘʣʥʦ ʙʲʜʝʱʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 15 ʛʦʜʠʥʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʜʨʘʤʘʪʠʯʥʦ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʛʣʦʙʘʣʥʘʪʘ 

ʩʚʲʨʟʘʥʦʩʪ, ʜʦʩʪʲʧʘ ʜʦ ʠʥʪʝʨʥʝʪ ʠ ʤʦʙʠʣʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ. ʊʝʟʠ ʧʦʩʪʠʞʝʥʠʷ ʦʢʘʟʘʭʘ ʟʥʘʯʠʪʝʣʥʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʭʦʨʘʪʘ ʠ ʦʙʱʝʩʪʚʘʪʘ ʧʦ ʩʚʝʪʘ, ʢʘʪʦ ʩʲʟʜʘʜʦʭʘ ʢʘʢʪʦ ʚʲʟʤʦʞʥʦʩʪʠ, ʪʘʢʘ ʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʟʘ ʙʲʜʝʱʝʪʦ. 

ɿʥʘʯʠʪʝʣʥʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʦʮʠʘʣʥʠ ʠ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ ʠ ʧʨʦʮʝʩʠ ʩʝ 

ʙʝʟʩʧʦʨʥʠ, ʩ ʚʠʜʠʤʠ ʨʝʟʫʣʪʘʪʠ, ʪʝ ʩʘ ʧʨʠʯʠʥʘ ʟʘ ʧʨʝʞʠʚʷʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʝʥ ʝʢʩʪʘʟ, ʥʦ ʚ ʩʲʱʦʪʦ 

ʚʨʝʤʝ ʟʘ ʧʨʠʯʠʥʘʪʘ ʟʘ ʧʦʨʘʞʜʘʥʝ ʥʘ ʧʦʨʝʜʠʮʘ ʦʪ ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ (ʧʘʨʘʜʦʢʩʘʣʥʦ) ʧʨʠʯʠʥʠ 

ʟʘ ʧʨʦʚʘʣʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʇʘʨʘʜʦʢʩʲʪ, ʢʦʡʪʦ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʞʠʚʷʚʘʪ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʠʩʘʥ 

ʩʲʩ ʩʠʩʪʝʤʘ ʦʪ ʜʠʛʠʪʘʣʥʠ ʫʨʘʚʥʝʥʠʷ, ʧʨʦʤʝʥʣʠʚʠʪʝ ʚ ʪʷʭ ʠʟʠʩʢʚʘʪ ʩʚʦʷ ʟʘʜʲʣʙʦʯʝʥ ʘʥʘʣʠʟ, ʦʧʠʪ ʟʘ 

ʢʦʝʪʦ ʙʝʰʝ ʥʘʧʨʘʚʝʥ ʚ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ.  
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ʉʠʩʪʝʤʘ ʦʪ ʜʠʛʠʪʘʣʥʠ ʫʨʘʚʥʝʥʠʷ  

 

 

 

 

References 

[1] The World Bank, ñWorld Bank Open Data,ò Mobile cellural subscriptions. Accessed: Feb. 18, 2024. 

[Online]. Available: https://data.worldbank.org 

[2] World Bank, ñWorld Bank Open Data,ò Individuals using the Internet. Accessed: Feb. 18, 2024. 

[Online]. Available: https://data.worldbank.org 

[3] S. TECH, ñ10 Ways Optical Fibre Has Changed the World,ò STL Tech. Accessed: Feb. 18, 2024. 

[Online]. Available: https://stl.tech/blog/10-ways-optical-fibre-has-changed-the-world/ 

[4] Statista, ñNumber of e-mail users worldwide 2026,ò Statista. Accessed: Feb. 18, 2024. [Online]. 

Available: https://www.statista.com/statistics/255080/number-of-e-mail-users-worldwide/ 

[5] Statista, ñNumber of worldwide social network users 2027,ò Statista. Accessed: Feb. 18, 2024. 

[Online]. Available: https://www.statista.com/statistics/278414/number-of-worldwide-social-network-users/ 

[6] Backlinko, ñZoom User Stats: How Many People Use Zoom in 2021?,ò Backlinko. Accessed: Aug. 

22, 2021. [Online]. Available: https://backlinko.com/zoom-users 

[7] ñZoom Revenue and Usage Statistics (2024),ò Business of Apps. Accessed: Feb. 18, 2024. [Online]. 

Available: https://www.businessofapps.com/data/zoom-statistics/ 

[8] R. Shewale, ñMicrosoft Teams Statistics - Users & Revenue (2024 Report),ò DemandSage. 

Accessed: Feb. 18, 2024. [Online]. Available: https://www.demandsage.com/microsoft-teams-statistics/ 



 

130 

 

[9] ñGlobal E-Commerce Jumps to $26.7 Trillion, Covid-19 Boosts Online Retail Sales | UNCTAD.ò 

Accessed: Feb. 20, 2024. [Online]. Available: https://unctad.org/press-material/global-e-commerce-jumps-

267-trillion-covid-19-boosts-online-retail-sales 

[10] ñGlobal e-commerce share of retail sales 2027,ò Statista. Accessed: Feb. 20, 2024. [Online]. 

Available: https://www.statista.com/statistics/534123/e-commerce-share-of-retail-sales-worldwide/ 

[11] S. Davis, ñHow Coronavirus (COVID-19) Is Impacting Ecommerce,ò ROI Revolution. Accessed: 

Feb. 20, 2024. [Online]. Available: https://roirevolution.com/blog/coronavirus-and-ecommerce/ 

[12] Forbes India, ñTop 10 Biggest Companies In The World By Market Cap In 2024,ò Forbes India. 

Accessed: Feb. 20, 2024. [Online]. Available: https://www.forbesindia.com/article/explainers/top-10-largest-

companies-world-market-cap/86341/1 

[13] ñWireless Connectivity Market Size, Industry Report Analysis, Trends & Growth Drivers - 2030,ò 

MarketsandMarkets. Accessed: Feb. 20, 2024. [Online]. Available: 

https://www.marketsandmarkets.com/Market-Reports/wireless-connectivity-market-192605963.html 

[14] ñThe óDigital Divideô and other definitions,ò The Center for Digital Equity. Accessed: Feb. 20, 2024. 

[Online]. Available: https://thecenterfordigitalequity.org/digital-inclusion-and-digital-equity/ 

[15] ñ84 Must-Know Data Breach Statistics [2023].ò Accessed: Feb. 21, 2024. [Online]. Available: 

https://www.varonis.com/blog/data-breach-statistics 

[16] T. Bolli and F. Pusterla, ñDecomposing the effects of digitalization on workersô job satisfaction,ò Int 

Rev Econ, vol. 69, no. 2, pp. 263ï300, Jun. 2022, doi: 10.1007/s12232-022-00392-6. 

[17] A. Bacalja, C. Beavis, and A. OôBrien, ñShifting landscapes of digital literacy,ò AJLL, vol. 45, no. 2, 

pp. 253ï263, Aug. 2022, doi: 10.1007/s44020-022-00019-x. 

[18] G. W. Teepe, E. M. Glase, and U.-D. Reips, ñIncreasing digitalization is associated with anxiety and 

depression: A Google Ngram analysis,ò PLoS One, vol. 18, no. 4, p. e0284091, Apr. 2023, doi: 

10.1371/journal.pone.0284091. 

[19]      Briggs  B., Terzioglu  A, The future of work in technology, Deloitte, 2019, [Online]. Available: 

https://www2.deloitte.com/us/en/insights/focus/technology-and-the-future-of-work/tech-leaders-

reimagining-work-workforce-workplace.html/#endnote-sup-5 

 

 



 

131 

 

ɾʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ 

 Named Entity Extraction Lifecycle in the Legal Domain 

ʉʪʘʥʠʤʠʨʘ ʁʦʨʜʘʥʦʚʘ1 

ɸʙʩʪʨʘʢʪ 

ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʪʝʢʩʪʦʚʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʘʚʥʘʪʘ ʣʠʥʛʚʠʩʪʠʢʘ ʠ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ. ʇʨʘʚʥʠʷʪ ʪʝʢʩʪ ʩʝ ʦʪʣʠʯʘʚʘ ʩʲʩ 

ʩʣʦʞʥʘ ʩʪʨʫʢʪʫʨʘ, ʩʧʝʮʠʬʠʯʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʛʦʣʷʤ ʦʙʝʤ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʠ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʟʘ ʦʙʨʘʙʦʪʢʘ ʩ ʮʝʣ ʘʥʘʣʠʟ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʜʘʥʥʠ. ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʧʨʦʫʯʠ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ 

ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ ʠʟʩʣʝʜʚʘ ʝʪʘʧʠʪʝ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ 

ʚʘʞʥʠ ʟʘ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ, ʢʘʢʪʦ ʠ ʜʘ ʘʥʘʣʠʟʠʨʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʜʭʦʜʠ ʥʘ ʠʟʚʣʠʯʘʥʝ 

ʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʆʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ, ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ. 

Abstract 

Extracting named entities from legal texts is a challenging task in the field of legal linguistics and artificial 

intelligence. Legal text is characterized by a complex structure, specific terminology, and a large volume, 

which needs the application of natural language processing methods for processing, analyzing, and 

extracting important information from unstructured data. The goal of this paper is to analyze the life cycle of 

extracting named entities from legal documents by examining key information for extraction, the process and 

the challenges of identifying and classifying the objects to be extracted from the text. 

Keywords: Natural language processing, Named Entity extraction, Legal documents 

JEL: C880 

ɺʲʚʝʜʝʥʠʝ 

ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ (Named Entity Extraction) ʝ ʩʧʝʮʠʬʠʯʥʘ ʟʘʜʘʯʘ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ 

ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʷʪʦ ʮʝʣʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ 

ʨʝʘʣʥʠ ʦʙʝʢʪʠ ʦʪ ʜʦʢʫʤʝʥʪʠʪʝ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʝʛʦʨʠʠ [1]. 
ʀʤʝʥʫʚʘʥʠʷʪ ʦʙʝʢʪ ʝ ʦʙʝʢʪ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʦʟʥʘʯʝʥ ʩʲʩ ʩʦʙʩʪʚʝʥʦ ʠʤʝ, 

ʥʘʧʨʠʤʝʨ  ʣʠʮʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʪʠ ʠ ʜʨ.). ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

ʧʦʟʚʦʣʷʚʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ ʚ ʪʝʢʩʪʘ ʩ ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ ʠʤ ʟʥʘʯʝʥʠʝ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ ʦʙʨʘʙʦʪʢʘʪʘ 

ʥʘ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠʷ ʪʝʢʩʪ ʠ ʧʦʜʧʦʤʘʛʘ ʧʦ-ʜʦʙʨʦʪʦ ʨʘʟʙʠʨʘʥʝ ʠ ʪʲʣʢʫʚʘʥʝ ʥʘ ʪʝʢʩʪʘ ʚ ʢʦʥʢʨʝʪʥʘʪʘ 

ʦʙʣʘʩʪ ʥʘ ʜʦʢʫʤʝʥʪʘ. 

ɺ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ ʩʲʱʝʩʪʚʫʚʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʚʠʜʦʚʝ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʢʘʪʦ ʜʦʛʦʚʦʨʠ, 

ʟʘʢʦʥʠ ʠ ʧʦʜʟʘʢʦʥʦʚʠ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ, ʩʲʜʝʙʥʠ ʘʢʪʦʚʝ, ʥʘʫʯʥʠ ʩʪʘʪʠʠ ʠ ʜʨ.). ʇʨʘʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ 

ʯʝʩʪʦ ʩʘ ʜʲʣʛʠ ʠ ʩʣʦʞʥʠ, ʩʲʜʲʨʞʘʱʠ ʧʨʘʚʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʞʘʨʛʦʥ ʠ ʥʶʘʥʩʠʨʘʥʠ 

 
1 ɻʣ. ʘʩʠʩʪʝʥʪ ʜ-ʨ, ʂʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʌʘʢʫʣʪʝʪ Ăʇʨʠʣʦʞʥʘ ʩʪʘʪʠʩʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘñ, ʋʅʉʉ, e-mail: syordanova@unwe.bg 
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ʬʨʘʟʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʚʘʨʠʨʘʪ ʟʥʘʯʠʪʝʣʥʦ ʥʝ ʩʘʤʦ ʧʦ ʶʨʠʩʜʠʢʮʠʷ, ʥʦ ʠ ʧʦ ʢʦʥʪʝʢʩʪ, ʢʦʝʪʦ ʧʨʘʚʠ 

ʪʦʯʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʥʘ ʟʘʜʘʯʘ [2]. ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ 

ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʧʦʤʘʛʘ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʫʯʘʩʪʚʘʱʠ ʩʪʨʘʥʠ, ʜʘʪʠ, 

ʧʨʘʚʥʠ ʧʨʝʧʨʘʪʢʠ ʠ ʪʝʨʤʠʥʠ, ʢʦʠʪʦ ʩʘ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ 

ʧʨʘʚʥʠʪʝ ʪʝʢʩʪʦʚʝ [3]. ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʨʘʚʥʠʷ ʪʝʢʩʪ ʧʦʜʦʙʨʷʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʢʘʪʦ ʩʝ ʩʧʨʘʚʷ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʧʦʨʦʜʝʥʠ ʦʪ ʦʛʨʦʤʥʦʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ.  

ʉʣʦʞʥʦʩʪʪʘ ʥʘ ʝʟʠʢʘ, ʠʟʧʦʣʟʚʘʥ ʚ ʧʨʘʚʥʠʪʝ ʪʝʢʩʪʦʚʝ, ʧʦʩʪʘʚʷ ʟʥʘʯʠʪʝʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʨʘʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʠ 

ʧʦʜʯʝʨʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʣʝʜʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥ ʧʦʜʭʦʜ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʜʘʧʪʠʚʥʠ 

ʤʦʜʝʣʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʢʦʡʪʦ ʜʘ ʛʘʨʘʥʪʠʨʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʯʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ.  

ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʩʝ ʧʨʦʫʯʠ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʧʨʘʚʥʠʪʝ 

ʜʦʢʫʤʝʥʪʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʟʥʘʯʠʤʠ ʦʙʝʢʪʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʦʪ ʧʨʘʚʥʠʷ ʪʝʢʩʪ, ʜʘ ʩʝ ʩʨʘʚʥʷʪ 

ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʠ ʜʘ ʩʝ ʦʯʝʨʪʘʷʪ ʦʩʥʦʚʥʠʪʝ 

ʧʨʝʜʠʟʠʚʠʢʘʪʝʣʩʪʚʘ ʚ ʚ ʪʦʟʠ ʧʨʦʮʝʩ. 

ʀʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ 

ʀʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ ʝ ʧʨʦʮʝʩ, ʚ ʢʦʡʪʦ ʩʝ ʧʨʠʣʘʛʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʠ ʧʦʟʚʦʣʷʚʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʨʘʚʥʠʷ ʝʟʠʢ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠʷ ʪʝʢʩʪ ʚ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʟʘ ʘʥʘʣʠʪʠʯʥʠ ʮʝʣʠ. ɺ ʪʦʟʠ ʧʨʦʮʝʩ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ 

ʜʫʤʠ ʠ ʬʨʘʟʠ ʚ ʪʝʢʩʪʘ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʝʘʣʥʠ ʦʙʝʢʪʠ ʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʝʛʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʪʝʭʥʠʪʝ ʥʘʠʤʝʥʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʲʪ, ʢʦʡʪʦ ʩʝ ʨʝʰʘʚʘ ʧʨʠ 

ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʝ ʢʣʘʩʠʬʠʢʘʮʠʦʥʝʥ ʠ ʥʘʣʘʛʘ ʦʙʫʯʝʥʠʝ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʝʥ ʤʦʜʝʣ, 

ʢʦʡʪʦ ʜʘ ʝ ʩʧʦʩʦʙʝʥ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘ ʚ ʪʝʢʩʪʘ ʚʘʞʥʠʪʝ ʦʙʝʢʪʠ ʠ ʜʘ ʛʠ ʢʘʪʝʛʦʨʠʟʠʨʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʦʧʨʝʜʝʣʝʥʠʪʝ ʢʘʪʝʛʦʨʠʠ.  

ʆʙʫʯʝʥʠʪʝ ʤʦʜʝʣʠ ʩ ʦʙʱʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʪʝʢʩʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʦʙʝʢʪʠ ʚ ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ï ʣʠʮʝ, ʦʨʛʘʥʠʟʘʮʠʷ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʜʘʪʘ, ʚʨʝʤʝ, 

ʧʨʦʮʝʥʪ, ʩʪʦʡʥʦʩʪ. ɺ ʧʨʠʤʝʨʘ ʥʘ ʬʠʛ. 1 ʝ ʧʨʝʜʩʪʘʚʝʥ ʨʝʟʫʣʪʘʪ ʩ ʠʟʚʣʝʯʝʥʠ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʥʘ ʯʘʩʪ 

ʦʪ ʧʨʠʤʝʨʝʥ ʪʝʢʩʪ ʚ ʜʦʛʦʚʦʨ. ʇʨʠʤʝʨʲʪ ʝ ʨʝʘʣʠʟʠʨʘʥ ʩ ʦʙʫʯʝʥ ʤʦʜʝʣ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʥʘʣʠʯʝʥ ʚ 

Spacy ʠ ʚʠʟʫʘʣʠʟʠʨʘʥ ʩ ʜʝʤʦ ʚʝʨʩʠʷʪʘ ʥʘ displaCy Named Entity Visualizer [4].  

 

ʌʠʛʫʨʘ 1: ʇʨʠʤʝʨ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

ʆʙʫʯʝʥʠʪʝ ʤʦʜʝʣʠ ʩ ʦʙʱʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ 

ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ ʢʲʤ ʦʛʨʘʥʠʯʝʥ ʩʧʠʩʲʢ ʦʪ ʢʘʪʝʛʦʨʠʠ. ʉʧʝʮʠʬʠʯʥʘʪʘ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʨʘʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʢʦʷʪʦ ʯʝʩʪʦ ʝ ʡʝʨʘʨʭʠʯʥʘ ʩ ʤʥʦʞʝʩʪʚʦ ʧʨʝʧʨʘʪʢʠ, ʠ ʧʨʘʚʥʘʪʘ 

ʪʝʨʤʠʥʦʣʦʛʠʷ ʠʟʠʩʢʚʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʥʦʚʠ ʢʘʪʝʛʦʨʠʠ ʥʘ ʦʙʝʢʪʠ ʟʘ ʠʟʚʣʠʯʘʥʝ. ʊʦʚʘ ʥʘʣʘʛʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʩʧʝʮʠʘʣʥʦ ʘʜʘʧʪʠʨʘʥʠ ʟʘ ʢʦʥʢʨʝʪʥʘʪʘ 

ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ.   
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ɾʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʪʝʢʩʪʦʚʝ 

ɾʠʟʥʝʥʠʷʪ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʙʭʚʘʱʘ ʧʦʨʝʜʠʮʘ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʝʪʘʧʠ ʥʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʢʘʪʝʛʦʨʠʟʠʨʘʥʝ ʥʘ ʚʘʞʥʠʪʝ ʦʙʝʢʪʠ ʚ ʧʨʘʚʥʠʪʝ ʪʝʢʩʪʦʚʝ ʩ ʮʝʣ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ 

ʠʟʚʣʝʯʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʢʦʥʪʝʢʩʪʫʘʣʥʦ ʧʨʘʚʠʣʥʘ ʠ ʜʘ ʩʝ ʧʦʜʧʦʤʦʛʥʘʪ ʧʨʘʚʥʠʪʝ ʝʢʩʧʝʨʪʠ ʚ 

ʘʥʘʣʠʟʘ ʠ ʚʟʠʤʘʥʝʪʦ ʥʘ ʧʨʘʚʠʣʥʠ ʨʝʰʝʥʠʷ.  

ʇʨʦʮʝʩʲʪ ʦʙʭʚʘʱʘ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ, ɸʥʦʪʘʮʠʷ ʥʘ 

ʜʘʥʥʠʪʝ, ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠʪʝ, ʆʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʘ, ʆʮʝʥʢʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ, ɺʥʝʜʨʷʚʘʥʝ ʥʘ 

ʤʦʜʝʣʘ ʠ ʅʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ (ʬʠʛ. 2). 

 

ʌʠʛʫʨʘ 2: ɾʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

1. ʉʲʙʠʨʘʥʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ 

ɽʪʘʧʲʪ ʥʘ ʉʲʙʠʨʘʥʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ ʮʝʣʠ ʜʘ ʛʘʨʘʥʪʠʨʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ, 

ʢʘʯʝʩʪʚʦʪʦ ʠ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʩʲʙʝʨʘʪ ʨʘʟʣʠʯʥʠ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʘ ʧʨʘʚʥʘ ʦʙʣʘʩʪ, ʟʘ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʠʟʯʝʨʧʘʪʝʣʝʥ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ, ʢʦʡʪʦ ʦʪʨʘʟʷʚʘ ʩʣʦʞʥʦʩʪʪʘ ʥʘ 

ʧʨʘʚʥʠʷ ʝʟʠʢ. ʂʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ ʩʝ ʦʩʠʛʫʨʷʚʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. 

ʉʲʙʨʘʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʧʦʯʠʩʪʚʘʥʝ ʠ ʥʦʨʤʘʣʠʟʠʨʘʥʝ, ʢʘʪʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʰʫʤ, 

ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ, ʛʨʝʰʢʠ ʠ ʥʝʧʦʜʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʬʦʨʤʘʪʠ (ʥʘʧʨ. ʤʘʣʢʠ 

ʙʫʢʚʠ, ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʰʫʤʦʚʠ ʜʫʤʠ). ʇʨʠʣʘʛʘʪ ʩʝ ʤʝʪʦʜʠ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʘ ʢʘʪʦ ʪʦʢʝʥʠʟʘʮʠʷ, 

ʤʘʨʢʠʨʘʥʝ ʥʘ ʯʘʩʪʠ ʦʪ ʨʝʯʪʘ, ʘʚʪʦʤʘʪʠʯʝʥ ʤʦʨʬʦʣʦʛʠʯʝʥ (ʩʪʝʤʠʥʛ ʠʣʠ ʣʝʤʘʪʠʟʘʮʠʷ) ʠ ʩʠʥʪʘʢʪʠʯʝʥ 

ʘʥʘʣʠʟ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ. ʊʝʟʠ ʩʪʲʧʢʠ ʧʦʤʘʛʘʪ ʟʘ 

ʨʘʟʙʠʚʘʥʝʪʦ ʥʘ ʪʝʢʩʪʘ ʥʘ ʫʧʨʘʚʣʷʝʤʠ ʯʘʩʪʠ, ʩʚʝʞʜʘʥʝʪʦ ʥʘ ʜʫʤʠʪʝ ʜʦ ʪʝʭʥʠʪʝ ʦʩʥʦʚʥʠ ʠʣʠ ʢʦʨʝʥʥʠ 

ʬʦʨʤʠ ʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʪʷʭʥʦʪʦ ʛʨʘʤʘʪʠʯʥʦ ʟʥʘʯʝʥʠʝ. ʊʦʢʝʥʠʟʘʮʠʷʪʘ ʨʘʟʜʝʣʷ ʪʝʢʩʪʘ ʥʘ ʦʪʜʝʣʥʠ 

ʜʫʤʠ ʠ ʝʣʝʤʝʥʪʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʤʦʜʝʣʘ ʜʘ ʨʘʟʙʠʨʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʪʝʢʩʪʘ. ʄʘʨʢʠʨʘʥʝʪʦ ʥʘ ʯʘʩʪʠ 

ʦʪ ʨʝʯʪʘ ʧʨʝʜʦʩʪʘʚʷ ʩʠʥʪʘʢʪʠʯʝʥ ʢʦʥʪʝʢʩʪ ʢʲʤ ʦʙʝʢʪʠʪʝ ʢʘʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘ ʛʨʘʤʘʪʠʯʥʘʪʘ ʢʘʪʝʛʦʨʠʷ 

ʥʘ ʚʩʷʢʘ ʜʫʤʘ ʚ ʠʟʨʝʯʝʥʠʝʪʦ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʤʦʜʝʣʘ ʜʘ ʧʨʘʚʠ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʚʠʜʦʚʝʪʝ ʦʙʝʢʪʠ. 

ʄʦʨʬʦʣʦʛʠʯʥʠʷʪ ʘʥʘʣʠʟ (ʩʪʝʤʠʥʛ ʠʣʠ ʣʝʤʘʪʠʟʘʮʠʷ) ʠʟʚʲʨʰʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʜʫʤʠʪʝ ʜʦ ʪʝʭʥʠʪʝ 

ʦʩʥʦʚʥʠ ʠʣʠ ʢʦʨʝʥʥʠ ʬʦʨʤʠ, ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʘ ʜʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘ ʦʙʝʢʪʠ ʚ ʨʘʟʣʠʯʥʠ ʛʨʘʤʘʪʠʯʥʠ ʬʦʨʤʠ. ʉʠʥʪʘʢʪʠʯʥʠʷʪ ʘʥʘʣʠʟ ʧʦʤʘʛʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʩʠʥʪʘʢʪʠʯʥʘʪʘ ʠ ʛʨʘʤʘʪʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʪʝʢʩʪʘ ʠ ʧʦ-ʜʦʙʨʘʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ 

ʜʫʤʠ ʠ ʬʨʘʟʠ ʚ ʠʟʨʝʯʝʥʠʝʪʦ. 

2. ɸʥʦʪʘʮʠʷ ʥʘ ʜʘʥʥʠ 
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ɽʪʘʧʲʪ ʥʘ ʘʥʦʪʘʮʠʷ ʥʘ ʜʘʥʥʠ ʚʢʣʶʯʚʘ ʜʦʙʘʚʷʥʝ ʥʘ ʢʘʪʝʛʦʨʠʷ ʥʘ ʚʘʞʥʠ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ ʢʘʪʦ ʠʤʝʥʘ ʥʘ 

ʩʪʨʘʥʠʪʝ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʘʜʨʝʩ, ʜʘʪʠ, ʧʨʘʚʥʠ ʪʝʨʤʠʥʠ ʠ ʜʨ. ɸʥʦʪʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ ʦʩʠʛʫʨʷʚʘ ʜʘʥʥʠ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʚʝʩʪʥʠ ʢʘʪʝʛʦʨʠʠ ʥʘ ʦʙʝʢʪʠʪʝ, ʩ ʢʦʠʪʦ ʤʦʜʝʣʲʪ ʜʘ ʩʝ ʦʙʫʯʠ. 

¶ ʇʦʜʭʦʜʠ ʟʘ ʘʥʦʪʘʮʠʷ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ 

ʀʟʧʦʣʟʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʲʯʥʘ ʘʥʦʪʘʮʠʷ, ʘʥʦʪʘʮʠʷ, 

ʙʘʟʠʨʘʥʘ ʥʘ ʧʨʘʚʠʣʘ, ʧʦʣʫʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʧʦʜʭʦʜʠ, ʧʦʣʫʢʦʥʪʨʦʣʠʨʘʥʦ ʠ ʘʢʪʠʚʥʦ ʦʙʫʯʝʥʠʝ, 

ʢʨʘʫʜʩʦʨʩʠʥʛ ʠ ʠʪʝʨʘʪʠʚʥʘ ʘʥʦʪʘʮʠʷ [5]. ʊʘʙʣʠʮʘ 1 ʧʨʝʜʩʪʘʚʷ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʧʦʜʭʦʜʠʪʝ ʟʘ 

ʘʥʦʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ. 

ʇʦʜʭʦʜ ʆʧʠʩʘʥʠʝ ʇʨʝʜʠʤʩʪʚʘ ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

ʈʲʯʥʘ ʘʥʦʪʘʮʠʷ ɸʥʦʪʘʮʠʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘ 

ʨʲʯʥʦ ʦʪ ʧʨʘʚʥʠ ʝʢʩʧʝʨʪʠ  

ɺʠʩʦʢʘ ʪʦʯʥʦʩʪ ʠ ʨʘʟʙʠʨʘʥʝ 

ʢʦʥʪʝʢʩʪʘ 

ʀʟʠʩʢʚʘ ʤʥʦʛʦ ʚʨʝʤʝ ʠ 

ʨʝʩʫʨʩʠ 

ʇʦʣʫʘʚʪʦʤʘʪʠʟʠʨʘʥʘ 

ʘʥʦʪʘʮʠʷ 

ɸʚʪʦʤʘʪʠʟʠʨʘʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʩ 

ʨʲʯʥʦ ʘʥʦʪʠʨʘʥʝ 

ɺʠʩʦʢʘ ʪʦʯʥʦʩʪ ʠ ʫʩʢʦʨʷʚʘ 

ʧʨʦʮʝʩʘ ʥʘ ʘʥʦʪʠʨʘʥʝ 

ʇʨʝʜʧʦʯʠʪʘʥʘ ʟʘ ʛʦʣʝʤʠ ʧʨʦʝʢʪʠ 

ɿʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʘʣʥʠʪʝ 

ʘʥʦʪʠʨʘʥʠ ʜʘʥʥʠ 

ɸʥʦʪʘʮʠʷ ʩ ʧʨʘʚʠʣʘ ɸʥʦʪʘʮʠʷ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ 

ʧʨʘʚʠʣʘ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ 

ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʯʨʝʟ 

ʝʟʠʢʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʠʥʪʘʢʪʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʠʣʠ 

ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʦʙʣʘʩʪʪʘ 

ʟʥʘʥʠʷ 

ɽʬʝʢʪʠʚʥʘ ʚ ʦʙʣʘʩʪʠ ʩ ʜʦʙʨʝ 

ʜʝʬʠʥʠʨʘʥʠ ʪʠʧʦʚʝ ʦʙʝʢʪʠ 

(ʧʦʟʚʦʣʷʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠ 

ʧʦʚʪʘʨʷʱʠ ʩʝ ʨʝʟʫʣʪʘʪʠ ʚ ʥʘʙʦʨʠ 

ʦʪ ʜʘʥʥʠ) 

ʇʨʘʚʠʣʘʪʘ ʩʘ ʣʝʩʥʠ ʟʘ ʨʘʟʙʠʨʘʥʝ 

ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝ ʦʪ ʤʦʜʝʣʠʪʝ ʟʘ 

ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʦʝʪʦ 

ʫʣʝʩʥʷʚʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ 

ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʛʨʝʰʢʠ 

ʅʝ ʨʘʟʧʦʟʥʘʚʘ ʚʘʨʠʘʮʠʠ ʚ 

ʪʝʢʩʪʘ ʠ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʘ 

ʥʦʚʠ ʠʣʠ ʥʝʧʦʟʥʘʪʠ ʦʙʝʢʪʠ, 

ʢʦʠʪʦ ʥʝ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʨʘʚʠʣʘ 

ʇʦʣʫʢʦʥʪʨʦʣʠʨʘʥʘ 

ʘʥʦʪʘʮʠʷ 

ʄʦʜʝʣ ʟʘ ʘʥʦʪʘʮʠʷ, ʢʦʡʪʦ 

ʠʟʧʦʣʟʚʘ ʜʘʥʥʠ ʩ 

ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʠ 

ʥʝʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʦʙʝʢʪʠ 

ʇʦʜʭʦʜʷʱʘ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʜʘʥʥʠ ʩ ʥʝʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʠ 

ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʦʙʝʢʪʠ  

 

ɽʬʝʢʪʠʚʥʘ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ 

ʤʦʜʝʣ, ʦʙʫʯʝʥ ʚ ʝʜʥʘ ʦʙʣʘʩʪ, ʢʲʤ 

ʜʨʫʛʘ ʦʙʣʘʩʪ 

ɿʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʘʣʥʠʪʝ 

ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʜʘʥʥʠ ʠ 

ʢʘʯʝʩʪʚʦʪʦ ʠʤ 

ʀʟʠʩʢʚʘ ʠʟʯʠʩʣʠʪʝʣʥʠ 

ʨʝʩʫʨʩʠ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʝ 

ʨʘʙʦʪʠ ʩ ʛʦʣʝʤʠ ʥʘʙʦʨʠ ʦʪ 

ʜʘʥʥʠ 

ɿʘʪʨʫʜʥʝʥʘ ʦʮʝʥʢʘ ʥʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʦʜʝʣʘ 

ɸʢʪʠʚʥʦ ʫʯʝʥʝ ʄʦʜʝʣʲʪ ʟʘ ʘʥʦʪʘʮʠʷ ʘʢʪʠʚʥʦ 

ʠʟʙʠʨʘ ʥʘʡ-ʠʥʬʦʨʤʘʪʠʚʥʠʪʝ 

ʥʝʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʦʙʝʢʪʠ, 

ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ 

ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʦʪ ʝʢʩʧʝʨʪ 

ʅʘʤʘʣʷʚʘ ʨʲʯʥʘʪʘ ʘʥʦʪʘʮʠʷ 

ʇʦʜʦʙʨʷʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʨʘʟʨʘʙʦʪʚʘʥʠʷ ʤʦʜʝʣ 

ʀʟʧʦʣʟʚʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʜʘʥʥʠ 

ɽʬʝʢʪʠʚʥʘ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ 

ʤʦʜʝʣ, ʦʙʫʯʝʥ ʚ ʝʜʥʘ ʦʙʣʘʩʪ, ʢʲʤ 

ʜʨʫʛʘ ʦʙʣʘʩʪ 

ʀʟʠʩʢʚʘ ʤʥʦʛʦ ʚʨʝʤʝ ʠ 

ʠʟʯʠʩʣʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʟʘ 

ʛʦʣʝʤʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ 

 

ʂʘʯʝʩʪʚʦʪʦ ʥʘ ʤʦʜʝʣʘ 

ʟʘʚʠʩʠ ʦʪ ʠʟʙʦʨʘ ʥʘ 

ʘʣʛʦʨʠʪʲʤ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʜʘʥʥʠʪʝ 

ʂʨʘʫʜʩʦʨʩʠʥʛ ɺʲʟʣʘʛʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ ʟʘ 

ʘʥʦʪʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʥʘ ʛʦʣʷʤ 

ʙʨʦʡ ʭʦʨʘ, ʯʝʩʪʦ ʯʨʝʟ ʦʥʣʘʡʥ 

ʧʣʘʪʬʦʨʤʠ (ʥʘʧʨ. Amazon 

Mechanical Turk, MTurk)  

ɹʲʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ ʘʥʦʪʠʨʘʥʝ ʥʘ 

ʛʦʣʝʤʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ 

ʊʨʫʜʝʥ ʢʦʥʪʨʦʣ ʥʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʘʥʦʪʠʨʘʥʝ 

ɸʥʦʪʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ 

ʠʟʠʩʢʚʘ ʦʙʫʯʝʥʠʝ ʠ 

ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʦʙʣʘʩʪʪʘ 

ʟʥʘʥʠʝ  
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ʀʪʝʨʘʪʠʚʥʘ ʘʥʦʪʘʮʠʷ ʄʥʦʛʦʢʨʘʪʥʦ ʘʥʦʪʠʨʘʥʝ ʩ 

ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʘʥʦʪʘʮʠʠʪʝ ʠ 

ʤʦʜʝʣʘ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ 

ɽʬʝʢʪʠʚʥʘ ʧʨʠ ʩʣʦʞʥʠ ʠʣʠ ʩ 

ʜʚʫʩʤʠʩʣʝʥʦʩʪ ʜʘʥʥʠ 

ʇʦʤʘʛʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʘʥʦʤʘʣʠʠʪʝ ʚ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠʪʝ 

ʜʘʥʥʠ ʯʨʝʟ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ 

ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʛʨʝʰʢʠ 

ʄʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-

ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʢʦʥʮʝʧʮʠʠ ʠ ʤʦʜʝʣʠ ʚ 

ʜʘʥʥʠʪʝ 

ʀʟʠʩʢʚʘ ʤʥʦʛʦ ʚʨʝʤʝ 

ʄʦʞʝ ʜʘ ʠʟʠʩʢʚʘ 

ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʦʙʣʘʩʪʪʘ 

ʟʥʘʥʠʝ ʧʨʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ 

ʠ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʛʨʝʰʢʠʪʝ 

ʂʘʯʝʩʪʚʦʪʦ ʥʘ 

ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʘʥʦʪʘʮʠʠ 

ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʥʘ 

ʮʷʣʦʩʪʥʘʪʘ ʪʦʯʥʦʩʪ ʥʘ 

ʤʦʜʝʣʘ 

Tʘʙʣʠʮʘ 1: ʇʦʜʭʦʜʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

¶ ʉʭʝʤʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ 

ʀʤʝʥʫʚʘʥʝʪʦ ʥʘ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʭʝʤʠ ʟʘ ʘʥʦʪʘʮʠʷ ʥʘ ʪʝʢʩʪ, ʢʦʠʪʦ 

ʠʟʧʦʣʟʚʘʪ ʦʪ ʜʚʘ ʜʦ ʧʦʚʝʯʝ ʪʘʛʦʚʝ, ʠʜʝʥʪʠʬʠʮʠʨʘʱʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʠʤʝʥʫʚʘʥʠʷ ʦʙʝʢʪ, ʢʦʛʘʪʦ ʩʝ ʩʲʩʪʦʠ 

ʦʪ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʪʦʢʝʥ (ʜʫʤʘ).  

ʏʝʩʪʦ ʠʟʧʦʟʚʘʥʠ ʩʭʝʤʠ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʩʘ IO (Inside-Outside), IOB (Inside-Outside-

Beginning), IOE (Inside-Outside-End) ʠ BIOES (Beginning-Inside-Outside-Ending-Single) [6]. 

ʆʩʥʦʚʥʘʪʘ ʩʭʝʤʘ ʝ IO, ʧʨʠ ʢʦʷʪʦ ʩʝ ʧʨʠʩʚʦʷʚʘʪ ʢʲʤ ʜʫʤʠʪʝ ʜʚʘ ʪʘʛʘ - ʚʲʪʨʝʰʝʥ ʪʘʛ (I) ʠ ʚʲʥʰʝʥ ʪʘʛ 

(O). ʊʘʛʲʪ I ʝ ʟʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʘ ʪʘʛʲʪ O ʝ ʟʘ ʥʝʠʤʝʥʫʚʘʥʠ ʜʫʤʠ. ʅʘʧʨʠʤʝʨ, [I-Person] ʝ ʪʘʛ ʟʘ 

ʠʤʝʥʫʚʘʥ ʦʙʝʢʪ ʦʪ ʢʘʪʝʛʦʨʠʷʪʘ ʯʦʚʝʢ. ʅʝʜʦʩʪʘʪʲʢ ʥʘ ʪʘʟʠ ʘʥʦʪʘʮʠʷ ʝ, ʯʝ ʥʝ ʤʦʞʝ ʜʘ ʨʘʟʣʠʯʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʤʝʥʘ ʥʘ ʦʙʝʢʪʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱʠ ʪʠʧ. ʊʦʟʠ ʥʝʜʦʩʪʘʪʲʢ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʨʫʛʠ ʜʚʝ ʩʭʝʤʠ IOB ʠ IOE. ʇʲʨʚʘʪʘ ʩʭʝʤʘ ʟʘ ʘʥʦʪʠʨʘʥʝ ʚʲʚʝʞʜʘ ʪʨʝʪʠ ʪʘʛ ʢʲʤ IO - 

ʥʘʯʘʣʦ ʥʘ ʠʟʚʝʩʪʝʥ ʠʤʝʥʫʚʘʥ ʦʙʝʢʪ (B). ʆʩʪʘʥʘʣʠʪʝ ʜʚʘ ʪʘʛʘ - ʚʲʪʨʝʰʝʥ ʪʘʛ (I) ʟʘ ʠʤʝʥʫʚʘʥʠʷ ʦʙʝʢʪ ʠ 

ʚʲʥʰʝʥ ʪʘʛ (O) ʟʘ ʥʝʠʤʝʥʫʚʘʥʠ ʜʫʤʠ - ʩʝ ʟʘʧʘʟʚʘʪ. ʅʘʧʨʠʤʝʨ, ñNew Yorkò ʙʠ ʧʦʣʫʯʠʣ ʩʣʝʜʥʠʪʝ 

ʪʘʛʦʚʝ: New [B-City], York [I-City]. ɺʪʦʨʘʪʘ ʩʭʝʤʘ, IOE, ʠʟʧʦʣʟʚʘ ʦʪʥʦʚʦ ʪʨʠ ʪʘʛʘ - ʢʨʘʡ ʥʘ ʠʤʝʥʫʚʘʥ 

ʦʙʝʢʪ (ɽ), ʚʲʪʨʝʰʝʥ ʪʘʛ (I) ʟʘ ʠʤʝʥʫʚʘʥʠʷ ʦʙʝʢʪ ʠ ʚʲʥʰʝʥ ʪʘʛ (O) ʟʘ ʥʝʠʤʝʥʫʚʘʥʠ ʜʫʤʠ. ʅʘʧʨʠʤʝʨ, 

ñNew Yorkò ʙʠ ʧʦʣʫʯʠʣ ʩʣʝʜʥʠʪʝ ʪʘʛʦʚʝ: New [I-City], York [E-City]. BIOES ʩʭʝʤʘʪʘ ʩʲʯʝʪʘʚʘ 

ʪʘʛʠʨʘʥʝʪʦ ʥʘ IOB ʠ IOE ʠ ʜʦʙʘʚʷ ʦʱʝ ʝʜʠʥ ʪʘʛ (S) ʟʘ ʦʙʝʢʪ, ʢʦʡʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʝʜʠʥ ʪʦʢʝʥ. 

ʆʩʪʘʥʘʣʠʪʝ ʩʭʝʤʠ ʟʘ ʘʥʦʪʠʨʘʥʝ - BI, IE ʠ BIES ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʪʘʛʠʨʘʥʝ ʥʘ ʪʦʢʝʥʠ, ʢʦʠʪʦ ʥʝ ʩʘ 

ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ.  

ʀʟʙʦʨʲʪ ʥʘ ʩʭʝʤʘ ʟʘ ʘʥʦʪʠʨʘʥʝ ʥʘ ʦʙʝʢʪʠ ʚ ʪʝʢʩʪʘ ʟʘʚʠʩʠ ʦʪ ʜʘʥʥʠʪʝ, ʝʟʠʢʘ ʥʘ ʪʝʢʩʪʘ ʠ ʢʦʥʢʨʝʪʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ [7]. 

3. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠʪʝ 

ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʤʦʜʝʣʘ ʦʙʭʚʘʱʘ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʠ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʠ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, 

ʢʦʠʪʦ ʫʯʘʩʪʚʘʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʤʦʜʝʣʘ ʩ ʮʝʣ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ. 

ʉʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ ʪʝʢʩʪʘ ʦʙʭʚʘʱʘ ʚʝʢʪʦʨʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʫʤʠʪʝ ʢʘʪʦ ʨʘʟʩʪʦʷʥʠʝʪʦ ʠ ʧʦʩʦʢʘʪʘ 

ʤʝʞʜʫ ʚʝʢʪʦʨʠʪʝ ʦʪʨʘʟʷʚʘʪ ʩʭʦʜʩʪʚʦʪʦ ʠ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʩʲʦʪʚʝʪʥʠʪʝ ʜʫʤʠ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ 

ʘʣʛʦʨʠʪʤʠʪʝ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʜʘ ʨʘʟʙʠʨʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʩʝʤʘʥʪʠʯʥʠʪʝ ʠ ʩʠʥʪʘʢʪʠʯʥʠ ʚʨʲʟʢʠ 

ʤʝʞʜʫ ʜʫʤʠʪʝ.  

4. ʆʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʘ  

ʊʦʟʠ ʧʨʦʮʝʩ ʦʙʭʚʘʱʘ ʠʟʙʦʨ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜ ʠ ʘʣʛʦʨʠʪʲʤ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʘʢʪʦ ʠ ʧʦʜʭʦʜ ʟʘ 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ. ʄʝʪʦʜʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 

ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʚ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ (ʬʠʛ.3): ʤʝʪʦʜʠ, ʠʟʧʦʣʟʚʘʱʠ 
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ʧʨʘʚʠʣʘ; ʤʝʪʦʜʠ, ʠʟʧʦʣʟʚʘʱʠ ʨʝʯʥʠʮʠ; ʤʝʪʦʜʠ, ʧʨʠʣʘʛʘʱʠ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ; ʤʝʪʦʜʠ, ʧʨʠʣʘʛʘʱʠ 

ʜʲʣʙʦʢʦ ʦʙʫʯʝʥʠʝ ʠ ʭʠʙʨʠʜʥʠ ʤʝʪʦʜʠ [8]. 

  

ʌʠʛʫʨʘ 3: ʄʝʪʦʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

¶ ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʧʨʘʚʠʣʘ, ʢʣʘʩʠʬʠʮʠʨʘʪ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ ʯʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʜʝʬʠʥʠʨʘʥʠ ʧʨʘʚʠʣʘ ʟʘ ʠʤʝʥʫʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ. ʊʝʟʠ ʤʝʪʦʜʠ ʩʝ ʧʨʠʣʘʛʘʪ, ʢʦʛʘʪʦ ʦʙʝʢʪʠʪʝ ʩʘ 

ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʠ ʯʨʝʟ ʧʨʘʚʠʣʘʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ, ʢʦʛʘʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʢʲʤ 

ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʦʙʝʢʪʠ ʠʣʠ ʛʦʣʝʤʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ, ʟʘʱʦʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʢʣʘʩʠʬʠʮʠʨʘʪ 

ʦʙʝʢʪʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ ʧʨʘʚʠʣʘʪʘ. 

¶ ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʨʝʯʥʠʢ, ʢʣʘʩʠʬʠʮʠʨʘʪ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ ʯʨʝʟ ʨʝʯʥʠʢ, ʚʢʣʶʯʚʘʱ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ. ʊʝʟʠ ʤʝʪʦʜʠ ʝʬʝʢʪʠʚʥʦ ʩʝ ʧʨʠʣʘʛʘʪ, ʢʦʛʘʪʦ ʨʝʯʥʠʢʲʪ ʩ 

ʦʙʝʢʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʝ ʩʪʘʪʠʯʝʥ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠ ʦʙʝʢʪʠ ʠʟʠʩʢʚʘ ʨʝʜʦʚʥʘ 

ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʨʝʯʥʠʢʘ ʩ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ. 

¶ ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, ʢʣʘʩʠʬʠʮʠʨʘʪ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ ʯʨʝʟ 

ʦʙʫʯʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʩ ʘʣʛʦʨʠʪʤʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ ʚ ʪʝʢʩʪʘ. ʊʝʟʠ ʤʝʪʦʜʠ ʩʘ 

ʫʥʠʚʝʨʩʘʣʥʠ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʦʙʨʘʟʝʥʠ ʩ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ. 

¶ ʄʝʪʦʜʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʜʲʣʙʦʢʦ ʦʙʫʯʝʥʠʝ, ʢʣʘʩʠʬʠʮʠʨʘʪ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ ʯʨʝʟ ʤʝʪʦʜʠ 

ʢʘʪʦ ʜʚʫʧʦʩʦʯʝʥ LSTM (BiLSTM) ʠ ʤʦʜʝʣʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʪʨʘʥʩʬʦʨʤʘʨʩ (BERT ʠ RoBERTa), 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʫʣʘʚʷʪ ʩʣʦʞʥʠ ʚʨʲʟʢʠ ʠ ʢʦʥʪʝʢʩʪʫʘʣʥʠ ʥʶʘʥʩʠ ʚ ʪʝʢʩʪʦʚʠʪʝ ʜʘʥʥʠ. ʊʝʟʠ 

ʤʝʪʦʜʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʦʙʨʘʟʝʥʠ ʩ ʢʦʥʢʨʝʪʥʠ ʦʙʣʘʩʪʠ, ʥʦ ʯʝʩʪʦ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʘʥʦʪʠʨʘʥʠ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ. 

¶ ʍʠʙʨʠʜʥʠʪʝ ʤʝʪʦʜʠ ʢʦʤʙʠʥʠʨʘʪ ʤʝʪʦʜʠ ʩ ʧʨʘʚʠʣʘ, ʨʝʯʥʠʮʠ ʠ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʟʘ 

ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ. ʊʝʟʠ ʤʝʪʦʜʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ. 

ʊʷʭʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʠ ʧʦʜʜʨʲʞʢʘ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʦʧʠʪ ʠ ʟʥʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ, ʟʥʘʯʠʪʝʣʥʠ ʠʟʯʠʩʣʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʠ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ. 

5. ʆʮʝʥʢʘ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ 

ʆʮʝʥʢʘʪʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʦʜʝʣʘ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʨʘʚʥʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʠʤʝʥʫʚʘʥʠʪʝ ʦʙʝʢʪʠ, ʠʟʚʲʨʰʝʥʘ ʦʪ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʦʜʝʣ, ʠ 

ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ ʚ ʥʘʙʦʨʘ ʦʪ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ. ʊʲʡ ʢʘʪʦ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ 

ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʝ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʟʘʜʘʯʘ ʟʘ ʨʝʰʘʚʘʥʝ, ʚ ʦʮʝʥʢʘʪʘ ʥʘ ʤʦʜʝʣʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ Accuracy, Precision, Recall, F-score ʥʘ ʥʠʚʦ ʠʤʝʥʫʚʘʥ ʦʙʝʢʪ. 

6. ɺʥʝʜʨʷʚʘʥʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʤʦʜʝʣʘ 

ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʘ ʦʙʭʚʘʱʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣ ʚ ʧʨʘʚʥʠ ʧʨʠʣʦʞʝʥʠʷ (ʧʨʠʣʦʞʝʥʠʷ 

ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʧʨʘʚʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʜʨ.). 

ʅʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʦʙʨʝʥʠʝ ʚʢʣʶʯʚʘ ʩʲʙʠʨʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʤʦʜʝʣʘ ʠ ʠʟʚʲʨʰʚʘʥʝ 

ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʨʝʢʮʠʠ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʘ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ ʜʘʥʥʠ ʠʣʠ ʧʦʜʦʙʨʝʥʠ ʪʝʭʥʠʢʠ, 

ʢʘʢʪʦ ʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ. 
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ʆʙʫʯʝʥʠ ʤʦʜʝʣʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ 

Oʙʫʯʝʥʠʪʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʪʦʚʠ ʤʦʜʝʣʠ, ʢʦʠʪʦ ʩʘ ʦʙʫʯʝʥʠ ʚʲʨʭʫ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ 

ʠ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʙʲʜʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʨʝʮʠʟʠʨʘʥʠ ʠ ʘʜʘʧʨʠʨʘʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ 

ʟʘʜʘʯʠ. ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʫʯʝʥʠʪʝ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʥʘʩʪʨʦʷʪ ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʠʚʝʜʘʪ ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʦʚʘʪʘ ʟʘʜʘʯʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦʜʦʙʨʝʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʠ 

ʝʬʝʢʪʠʚʥʦʩʪ. ʇʲʨʚʠʪʝ ʦʙʫʯʝʥʠ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ ʩʘ ʦʪ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. ʇʨʝʟ 2017ʛ. ʙʝ 

ʧʨʝʜʩʪʘʚʝʥ ʤʦʜʝʣ, ʙʘʟʠʨʘʥ ʥʘ ʥʝʚʨʦʥʥʘ ʤʨʝʞʘ - Transformer, ʢʦʡʪʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʠ ʦʙʨʘʙʦʪʢʘʪʘ 

ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ [9], ʘ ʧʨʝʟ 2018ʛ. Google ʨʘʟʨʘʙʦʪʠ ʜʨʫʛ ʦʙʫʯʝʥ ʝʟʠʢʦʚ ʤʦʜʝʣ, ʥʘʨʝʯʝʥ BERT, ʢʦʡʪʦ 

ʠʟʧʦʣʟʚʘ ʜʚʫʧʦʩʦʯʝʥ ʝʥʢʦʜʝʨ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʫʘʣʠʟʠʨʘʥʠ ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʜʫʤʠ ʚ 

ʠʟʨʝʯʝʥʠʝ [10]. ʀ ʜʚʘʪʘ ʤʦʜʝʣʘ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʩʪʘʥʜʘʨʪʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʤʥʦʛʦ ʩʠʩʪʝʤʠ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ.  ʇʨʝʟ 2019ʛ. ʠ 2020ʛ. ʠʟʣʠʟʘʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘ BERT, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ 

ʨʘʟʣʠʯʝʥ ʧʦʜʭʦʜ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ï RoBERTa, ʨʘʟʨʘʙʦʪʝʥ ʦʪ Meta (Facebook), XLNet, ʨʘʟʨʘʙʦʪʝʥ ʦʪ 

Google ʠ GPT, ʨʘʟʨʘʙʦʪʝʥ ʦʪ OpenAI.  

ʊʲʡ ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʫʯʝʥʠʪʝ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ 

ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ, ʦʙʫʯʝʥʠ ʤʦʜʝʣʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʧʨʘʚʝʥ ʪʝʢʩʪ ʩʘ [11,12, 13, 14]: 

¶ LegalNLP -  ʨʘʟʨʘʙʦʪʝʥ ʟʘ ʙʨʘʟʠʣʩʢʠ ʠ ʧʦʨʪʫʛʘʣʩʢʠ ʝʟʠʢ ʠ ʦʙʫʯʝʥ ʩʲʩ ʩʲʜʝʙʥʠ ʜʦʢʫʤʝʥʪʠ. 

¶ Legal-BERT ï ʨʘʟʨʘʙʦʪʝʥ ʟʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʠ ʦʙʫʯʝʥ ʩ ʝʚʨʦʧʝʡʩʢʠ, ʘʥʛʣʠʡʩʢʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠ 

ʟʘʢʦʥʦʜʘʪʝʣʥʠ ʜʦʢʫʤʝʥʪʠ. 

¶ Legal-RoBERTa ʠ LexLM  ï ʨʘʟʨʘʙʦʪʝʥ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʦʙʫʯʝʥ ʩ LeXFiles ʢʦʨʧʫʩ, 

ʚʢʣʶʯʚʘʱ 11 ʦʪʜʝʣʥʠ ʧʦʜʢʦʨʧʫʩʘ, ʢʦʠʪʦ ʦʙʭʚʘʱʘʪ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ ʩʲʜʝʙʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ʦʪ 6 ʘʥʛʣʦʝʟʠʯʥʠ ʧʨʘʚʥʠ ʩʠʩʪʝʤʠ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ 

ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ ʩʘ ʩʚʲʨʟʘʥʠ 

ʩʲʩ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʢʩʪʘ ʠ ʝʟʠʢʘ, ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠ ʤʝʪʦʜʠʪʝ ʥʘ ʠʟʚʣʠʯʘʥʝ.  

ʇʨʘʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʩʝ ʦʪʣʠʯʘʚʘʪ ʩʲʩ ʩʧʝʮʠʬʠʯʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʠʟʢʘʟ, ʜʚʫʩʤʠʩʣʝʥʦʩʪ ʥʘ ʜʫʤʠʪʝ, 

ʥʶʘʥʩʠ, ʞʘʨʛʦʥ ʠ ʧʦʜʨʘʟʙʠʨʘʱʠ ʩʝ ʟʥʘʯʝʥʠʷ, ʢʘʢʪʦ ʠ  ʩʣʦʞʥʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʠʟʨʝʯʝʥʠʷʪʘ, ʢʦʝʪʦ 

ʟʘʪʨʫʜʥʷʚʘ ʪʷʭʥʘʪʘ ʦʙʨʘʙʦʪʢʘ. ʊʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʷʪ ʯʨʝʟ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʤʦʜʝʣʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ, ʩʲʦʙʨʘʟʝʥʠ ʩ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ ʠ ʢʦʠʪʦ ʜʘ 

ʧʦʤʦʛʥʘʪ ʟʘ ʧʨʘʚʠʣʥʦʪʦ ʪʲʣʢʫʚʘʥʝ ʥʘ ʧʨʘʚʥʠʪʝ ʪʝʨʤʠʥʠ, ʢʘʢʪʦ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʘ, ʚ ʢʦʡʪʦ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ. ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʦʙʣʘʩʪʪʘ ʟʥʘʥʠʷ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ 

ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʪʦʯʥʠ ʤʦʜʝʣʠ ʥʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʙʠ ʧʦʟʚʦʣʠʣʦ ʥʘ 

ʘʣʛʦʨʠʪʤʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʦ-ʜʦʙʨʝ ʢʦʥʪʝʢʩʪʘ ʦʢʦʣʦ ʧʨʘʚʥʠʪʝ ʪʝʨʤʠʥʠ ʠ ʪʝʭʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʚ 

ʢʦʥʢʨʝʪʥʠ ʩʣʫʯʘʠ [15]. 

ʃʠʧʩʘ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ʬʦʨʤʘʪ ʚ ʧʨʘʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʯʠʷʪʦ ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʘʪ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ, 

ʟʘʪʨʫʜʥʷʚʘ ʤʦʜʝʣʠʪʝ ʜʘ ʦʙʦʙʱʘʚʘʪ ʠ ʠʟʚʣʠʯʘʪ ʝʬʝʢʪʠʚʥʦ ʦʙʝʢʪʠ ʠ ʢʦʥʮʝʧʮʠʠ ʚ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ 

ʜʦʢʫʤʝʥʪʠ. ɻʨʘʬʠʪʝ ʥʘ ʟʥʘʥʠʝʪʦ (Knowledge Graph) ʤʦʛʘʪ ʜʘ ʦʩʠʛʫʨʷʪ ʩʝʤʘʥʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʧʨʘʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʪʝʭʥʠʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ʊʦʚʘ ʧʦʤʘʛʘ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʢʦʥʪʝʢʩʪʘ ʠ 

ʧʨʝʤʘʭʚʘʥʝʪʦ ʥʘ ʥʝʷʩʥʦʪʠʪʝ ʥʘ ʦʙʝʢʪʠʪʝ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʦʙʲʨʢʚʘʱʠ ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠ 

ʬʦʨʤʘʪʠ. ɻʨʘʬʠʪʝ ʩʚʲʨʟʚʘʪ ʦʙʝʢʪʠ ʚ ʤʨʝʞʘ ʥʘ ʟʥʘʥʠʝʪʦ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦ-ʣʝʩʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʠ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ, ʘʢʦ ʩʝ ʧʦʷʚʷʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ ʠʣʠ ʢʦʥʪʝʢʩʪ. ʆʩʚʝʥ ʪʦʚʘ, 

ʛʨʘʬʠʪʝ ʤʦʛʘʪ ʜʘ ʨʘʟʢʨʠʷʪ ʩʢʨʠʪʠ ʚʨʲʟʢʠ ʠ ʜʘ ʜʘʜʘʪ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʧʨʘʚʥʠʪʝ ʪʝʢʩʪʦʚʝ, 

ʢʘʢʪʦ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʥʦʚʷʚʘʥʠ ʩ ʥʦʚʠ ʧʨʘʚʥʠ ʪʝʨʤʠʥʠ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʘʢʪʫʘʣʥʦʩʪ ʠ ʪʦʯʥʦʩʪ ʥʘ 

ʠʟʚʣʠʯʘʥʝʪʦ. 
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ɺʘʞʝʥ ʧʨʦʙʣʝʤ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠ ʪʝʢʩʪʦʚʝ ʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʛʨʘʥʠʯʝʥʠ 

ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʛʦʣʝʤʠ ʦʙʝʤʠ ʦʪ ʜʘʥʥʠ ʩ ʚʠʩʦʢʦ 

ʢʘʯʝʩʪʚʦ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʛʦʣʝʤʠ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ ʚ ʘʥʦʪʠʨʘʥʝʪʦ ʥʘ 

ʜʘʥʥʠ (GPT, BERT) ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʥʦʪʠʨʘʥʠ ʜʘʥʥʠ, ʧʦʜʦʙʥʠ ʥʘ ʘʥʥʦʪʠʨʘʥʠʪʝ ʦʪ 

ʝʢʩʧʝʨʪʠ, ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʨʦʙʣʝʤʠʪʝ ʩ ʥʝʜʦʩʪʠʛʘ ʥʘ ʜʘʥʥʠ [16]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʚ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠʷ ʪʝʢʩʪ ʩʘ ʩʚʲʨʟʘʥʠ ʢʘʢʪʦ ʩʲʩ 

ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʧʨʘʚʥʠʷ ʪʝʢʩʪ ʠ ʧʨʘʚʥʠʷ ʜʦʢʫʤʝʥʪ, ʠ ʠʟʙʦʨʘ ʥʘ ʤʝʪʦʜʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ, ʪʘʢʘ ʠ ʩ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʠʟʚʣʠʯʘʥʝʪʦ.  

ʉʣʝʜʚʘʥʝʪʦ ʥʘ ʝʪʘʧʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʩʠʛʫʨʷʚʘ ʧʦ-ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ ʥʘ ʠʟʚʣʠʯʘʥʝ 

ʥʘ ʟʥʘʯʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʘʚʥʘʪʘ ʦʙʣʘʩʪ ʠ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩ ʮʝʣ ʜʘ ʧʦʜʧʦʤʦʛʥʝ 

ʧʨʘʚʥʠʪʝ ʝʢʩʧʝʨʪʠ ʚʲʚ ʚʟʠʤʘʥʝʪʦ ʥʘ ʚʘʞʥʠ ʨʝʰʝʥʠʷ. ʀʪʝʨʘʪʠʚʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ 

ʧʦʟʚʦʣʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʦʜʝʣʠ ʢʲʤ ʧʨʦʤʝʥʷʱʠʪʝ 

ʩʝ ʠʟʠʩʢʚʘʥʠʷ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʘʚʥʠ ʦʙʣʘʩʪʠ. 

ʇʨʝʦʜʦʣʷʚʘʥʝʪʦ ʥʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʩʝ ʧʦʜʧʦʤʘʛʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʫʯʝʥʠ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ ʩʝ ʥʘʩʪʨʦʡʚʘʪ ʠ ʘʜʘʧʪʠʨʘʪ ʟʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʚ ʢʦʥʢʨʝʪʥʘ ʧʨʘʚʥʘ ʦʙʣʘʩʪ ʢʘʪʦ ʦʩʠʛʫʨʷʚʘʪ ʙʲʨʟʦ ʠ ʪʦʯʥʦ 

ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʠʤʝʥʫʚʘʥʠ ʦʙʝʢʪʠ ʦʪ ʧʨʘʚʥʠʷ ʪʝʢʩʪ. ʊʲʡ ʢʘʪʦ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʝ 

ʨʘʟʚʠʚʘʪ, ʩʝ ʦʯʘʢʚʘ ʪʝ ʜʘ ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʨʘʚʥʠ ʨʘʙʦʪʥʠ 

ʧʨʦʮʝʩʠ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʧʨʘʚʥʠʪʝ ʝʢʩʧʝʨʪʠ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʪ ʧʦʚʝʯʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦ ʥʘ ʧʨʘʚʥʠʷ 

ʘʥʘʣʠʟ. 
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ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ 

 Application of Information Technologies in Golf Tourism 

ʅʝʟʠʬʝ ɹʦʟʦʚʘ1 

 
 

ʈʝʟʶʤʝ 

 

ʅʘʫʯʥʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʘʥʘʣʠʟʠʨʘ ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ. ʆʧʨʝʜʝʣʝʥʦ ʝ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ. ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷʪ ʠʥʪʝʨʝʩ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʛʦʣʬ ʪʫʨʠʟʤʘ ʠ 

ʥʘʯʠʥʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ. ʀʟʪʲʢʥʘʪʠ ʩʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʪʦʟʠ ʪʠʧ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʪʫʨʠʟʲʤ ʧʨʝʜʧʨʠʝʤʘ ʟʘ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ ʚ ʜʥʝʰʥʠʷ ʠʥʬʦʨʤʠʨʘʥ ʩʚʷʪ. ʇʨʝʜʩʪʘʚʝʥ ʝ 

ʧʨʠʤʝʨ ʟʘ ʜʠʛʠʪʘʣʥʠ ʠʥʦʚʘʮʠʠ ʚ ʩʚʝʪʦʚʥʠʷ ʛʦʣʬ ʪʫʨʠʟʲʤ. ɸʚʪʦʨʲʪ ʟʘʱʠʪʘʚʘ ʪʝʟʘʪʘ, ʯʝ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʮʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ ʩʘ 

ʦʩʥʦʚʘ ʟʘ ʥʝʛʦʚʦʪʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʘʟʘʨ.   

 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʛʦʣʬ ʪʫʨʠʟʲʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʦʚʘʮʠʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

 

JEL: Z3, L83, O30 

 
 

Abstract 

 

The scientific report aims to analyze the good practices for the application of information technologies in 

golf tourism. The importance of technological integration for the development of the tourism industry is 

defined. The research interest is focused on golf tourism and the methods for its digitalization. The 

technological solutions that this type of specialised tourism undertakes for its development in todayôs 

modern and informed world are highlighted. An example of digital innovation in international golf tourism is 

presented. The author defends the thesis that the application of information technologies and the 

implementation of innovations in golf tourism are the key for its successful development and promotion on 

the international tourism market. 

 
Key Words: golf tourism, information technologies, inovations, digitalization 

 

ɺʲʚʝʜʝʥʠʝ 
ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʢʣʶʯʦʚ ʝʣʝʤʝʥʪ ʦʪ ʞʠʚʦʪʘ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ ʜʥʝʩ. ʊʝ ʩʘ ʦʩʥʦʚʥʘ 

ʯʘʩʪ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʚʩʝʢʠ ʙʠʟʥʝʩ. ʇʦʚʝʯʝʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠʪʝʞʘʚʘʪ ʥʝʦʛʨʘʥʠʯʝʥ ʜʦʩʪʲʧ ʜʦ 

ʠʥʪʝʨʥʝʪ, ʢʘʪʦ ʛʦ ʠʟʧʦʣʟʚʘʪ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʲʨʟʚʘʥʝ ʩ ʨʘʟʣʠʯʥʠ ʭʦʨʘ ʦʪ ʨʘʟʩʪʦʷʥʠʝ, 

ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʲʪʫʚʘʥʝ ʠ ʜʨʫʛʠ. ʇʨʝʜʧʨʠʷʪʠʷʪʘ, ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ, ʟʘ 

ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦ ʧʦʚʝʯʝ ʢʣʠʝʥʪʠ, ʜʘ ʧʨʦʫʯʘʪ ʞʝʣʘʥʠʷʪʘ ʠʤ ʧʦ-ʧʦʜʨʦʙʥʦ ʠ ʜʘ ʧʦʧʫʣʷʨʠʟʠʨʘʪ ʜʝʡʥʦʩʪʪʘ 

ʩʠ ʚ ʩʚʝʪʦʚʝʥ ʧʣʘʥ. ʄʘʱʘʙʠʪʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʥʘʣʘʛʘʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʚʩʝ ʧʦʚʝʯʝ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʦʚʘʮʠʠ ʚ ʥʝʷ. ɼʥʝʩ ʧʦʯʪʠ ʚʩʠʯʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ ʩ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ Ăʀʢʦʥʦʤʠʢʘ ʥʘ ʪʫʨʠʟʤʘñ, ʋʅʉʉ, email: nezife.bozova@unwe.bg 



 

141 

 

ʮʝʣ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʠ ʧʨʦʜʘʞʙʠ. ʐʠʨʦʢʠʷʪ ʠʥʪʝʨʝʩ, ʢʦʡʪʦ ʛʦʣʬ ʪʫʨʠʟʤʲʪ ʧʨʠʜʦʙʠʚʘ ʧʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʘʣʘʛʘ ʥʝʛʦʚʦʪʦ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ, ʟʘ ʜʘ ʙʲʜʝ ʪʦ ʚ ʢʨʘʢ ʩ ʚʨʝʤʝʪʦ, ʚ ʢʦʝʪʦ ʩʝ 

ʨʘʟʚʠʚʘ. ɻʦʣʬ ʘʢʘʜʝʤʠʠʪʝ ʚʲʚʝʞʜʘʪ ʚʩʝ ʧʦʚʝʯʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʧʨʝʜʣʘʛʘʱʠ 

ʧʨʘʢʪʠʢʫʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʩʧʦʨʪ ʠʟʦʙʨʝʪʷʚʘʪ ʠʥʦʚʘʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʠʛʨʘ ʥʘ ʛʦʣʬ. 

ɸʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʙʫʨʥʦʪʦ ʜʠʛʠʪʘʣʥʦ ʨʘʟʚʠʪʠʝ ʧʨʝʟ 21-

ʚʠ ʚʝʢ, ʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʷʭ ʠ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʩʝ ʧʦʷʚʷʚʘ ʟʘʨʘʜʠ ʥʝʡʥʠʥʷ ʰʠʨʦʢ ʩʚʝʪʦʚʝʥ 

ʦʙʭʚʘʪ. ʆʙʝʢʪ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʛʦʣʬ ʪʫʨʠʟʤʲʪ. ʇʨʝʜʤʝʪ 

ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʠʥʜʫʩʪʨʠʷʪʘ ʥʘ ʛʦʣʬ ʪʫʨʠʟʤʘ. 

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ. ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʠ ʨʘʟʨʝʰʘʪ 

ʩʣʝʜʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʟʘʜʘʯʠ: 

¶ ʦʧʨʝʜʝʣʷʥʝ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ; 

¶ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ; 

¶ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʤʦʜʝʨʝʥ ʧʨʠʤʝʨ ʟʘ ʜʠʛʠʪʘʣʥʘ ʠʥʦʚʘʮʠʷ ʚ ʛʦʣʬʘ. 

 

1. ɿʥʘʯʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʫʨʠʟʤʘ 

ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʝ ʝʜʠʥ ʦʪ ʯʝʩʪʦ ʦʙʩʲʞʜʘʥʠʪʝ ʜʚʠʛʘʪʝʣʠ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷʪʘ 

(ʇʘʨʫʰʝʚʘ, 2013). ʄʦʜʝʨʥʠʷʪ ʪʫʨʠʩʪ ʦʪʙʷʛʚʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʥʘʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʜʝʩʪʠʥʘʮʠʷʪʘ, ʢʦʷʪʦ ʞʝʣʘʝ ʜʘ ʧʦʩʝʪʠ. ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ 

ʠʥʜʫʩʪʨʠʷ ʜʘ ʧʣʘʥʠʨʘʪ ʧʲʪʫʚʘʥʝʪʦ ʩʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʢʘʪʦ ʠʤ ʧʨʝʜʦʩʪʘʚʷ ʜʦʩʪʲʧ ʜʦ ʨʘʟʣʠʯʥʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʥʣʘʡʥ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠ ʫʩʣʫʛʠ ʢʘʪʦ ʥʘʩʪʘʥʷʚʘʥʝ, 

ʪʨʘʥʩʧʦʨʪ ʠ ʠʟʭʨʘʥʚʘʥʝ. 

ɼʠʛʠʪʘʣʥʠʪʝ ʥʦʚʦʚʲʚʝʜʝʥʠʷ ʚʦʜʷʪ ʜʦ ʧʦʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʜʫʩʪʨʠʠʪʝ (ʇʘʨʫʰʝʚʘ, 2018, ʩ. 179). 

ɽʜʥʦ ʦʪ ʢʣʶʯʦʚʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʠʤ ʜʘ 

ʩʚʲʨʟʚʘʪ ʙʠʟʥʝʩʘ ʩ ʧʦʪʝʥʮʠʘʣʥʠ ʢʣʠʝʥʪʠ (https://medium.com/@traveltrademktg/technology-meets-

tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24). ʇʦ-ʜʦʣʫ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʦʩʥʦʚʥʠʪʝ ʥʘʯʠʥʠ, ʯʨʝʟ ʢʦʠʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʤʠʨʘʪ ʩʚʦʝʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʪʫʨʠʟʤʘ, ʢʘʢʪʦ ʠ ʧʦʣʟʠʪʝ ʦʪ ʪʦʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ: 

¶ ʇʦʷʚʘ ʥʘ ʦʥʣʘʡʥ ʪʫʨʠʩʪʠʯʝʩʢʠ ʘʛʝʥʮʠʠ (ʥʘʧʨʠʤʝʨ Booking) ï ʪʝ ʫʣʝʩʥʷʚʘʪ ʪʫʨʠʩʪʠʪʝ ʚ 

ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʪʷʭʥʦʪʦ ʧʲʪʫʚʘʥʝ. ʏʨʝʟ ʪʷʭ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʜʘ ʨʝʟʝʨʚʠʨʘʪ 

ʪʨʘʥʩʧʦʨʪʥʠ ʙʠʣʝʪʠ, ʤʝʩʪʘ ʟʘ ʥʘʩʪʘʥʷʚʘʥʝ, ʝʢʩʢʫʨʟʠʠ, ʢʦʣʠ ʧʦʜ ʥʘʝʤ ʠ ʜʨʫʛʠ.  

¶ ɻʣʦʙʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʠ ʫʩʣʫʛʠʪʝ, ʢʦʠʪʦ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʝʜʣʘʛʘʪ ï ʯʨʝʟ ʫʝʙ ʩʘʡʪʦʚʝ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʩʷʢʘ ʢʦʤʧʘʥʠʷ ʤʦʞʝ ʜʘ 

ʩʧʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʦʚʘ, ʢʦʝʪʦ ʧʨʝʜʣʘʛʘ, ʟʘʝʜʥʦ ʩʲʩ ʩʥʠʤʢʠ ʠ ʚʠʜʝʦʢʣʠʧʦʚʝ, ʢʦʠʪʦ 

ʪʫʨʠʩʪʠʪʝ ʥʘʤʠʨʘʪ ʟʘ ʧʦ-ʧʨʠʚʣʝʢʘʪʝʣʥʠ. 

¶ ʇʦ-ʣʝʩʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʦʚʝʜʝʥʠʝ ï ʯʨʝʟ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʠʟʪʦʯʥʠʮʠ ʢʘʪʦ ʫʝʙ ʩʘʡʪʦʚʝ, ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʫʩʧʷʚʘʪ ʜʘ ʧʨʠʜʦʙʠʷʪ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ, ʢʦʠʪʦ ʪʝʭʥʠʪʝ ʢʣʠʝʥʪʠ ʠʤʘʪ. ʏʨʝʟ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʮʝʣʝʚʘʪʘ 

ʘʫʜʠʪʦʨʠʷ, ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʘʜʘʧʪʠʨʘʪ ʧʨʝʜʣʦʞʝʥʠʷʪʘ ʩʠ, ʩʧʨʷʤʦ ʪʲʨʩʝʥʝʪʦ ʥʘ ʢʣʠʝʥʪʠʪʝ.  

¶ ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʢʘʤʧʘʥʠʠ ï ʢʦʛʘʪʦ ʙʠʟʥʝʩʠʪʝ ʩʘ ʥʘʷʩʥʦ ʩ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʩʠ ʢʣʠʝʥʪʠ, ʪʝ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʚʘʪ ʩʧʝʮʠʘʣʥʠ ʤʘʨʢʝʪʠʥʛʦʚʠ 

ʢʘʤʧʘʥʠʠ, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʧʨʦʤʦʪʠʨʘʪ ʫʩʣʫʛʠʪʝ ʩʠ ʠ ʜʘ ʧʨʠʚʣʠʯʘʪ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʧʨʘʚʠʣʥʠʪʝ 

ʧʦʪʨʝʙʠʪʝʣʠ.  

¶ ɼʦʙʘʚʝʥʘ ʠ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ ï ʪʝʟʠ ʜʚʝ ʤʦʜʝʨʥʠ ʠʥʦʚʘʮʠʠ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʢʣʠʝʥʪʠʪʝ ʩʠ ʥʝʦʙʠʢʥʦʚʝʥʦ ʧʨʝʞʠʚʷʚʘʥʝ. ʊʫʨʠʩʪʠʪʝ ʤʦʛʘʪ ʜʘ 

https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
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Ăʨʘʟʛʣʝʜʘʪò ʚʠʨʪʫʘʣʥʦ ʭʦʪʝʣʠ ʠ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ, ʦʱʝ ʧʨʝʜʠ ʜʘ ʩʘ ʛʠ ʧʦʩʝʪʠʣʠ ʯʨʝʟ 360-

ʛʨʘʜʫʩʦʚʠ ʚʠʜʝʘ ʠ VR ʦʯʠʣʘ. ʊʝʟʠ ʘʚʘʥʛʘʨʜʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩʘʤʦ ʧʦʜʦʙʨʷʚʘʪ ʮʷʣʦʩʪʥʦʪʦ 

ʧʨʝʞʠʚʷʚʘʥʝ ʧʨʠ ʝʜʥʦ ʧʲʪʫʚʘʥʝ, ʥʦ ʠ ʧʦʤʘʛʘʪ ʥʘ ʙʠʟʥʝʩʠʪʝ ʜʘ ʧʦʢʘʞʘʪ ʫʩʣʫʛʠʪʝ ʩʠ ʧʦ 

ʠʥʦʚʘʪʠʚʝʥ ʥʘʯʠʥ (https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-

the-advantages-and-benefits-for-todays-traveler-119f200e9b24).  

ʆʩʚʝʥ ʚʩʠʯʢʠ ʪʝʟʠ ʥʝʱʘ, ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʦʤʝʥʷʪ ʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʪʫʨʠʩʪʠʪʝ ʧʦʣʫʯʘʚʘʪ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʩʚʦʝʪʦ ʧʲʪʫʚʘʥʝ. ʄʦʙʠʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʢʘʪʦ Google Maps ʠ TripAdvisor  

ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘʚʠʛʠʨʘʥʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʘʢʪʦ ʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʨʝʩʪʦʨʘʥʪʠ ʠ 

ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ, ʜʦʨʠ ʠ ʦʪʟʠʚʠ ʦʪ ʧʨʝʜʠʰʥʠ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ. ʊʘʢʠʚʘ ʧʨʠʣʦʞʝʥʠʷ ʙʠʚʘʪ ʚʠʩʦʢʦ 

ʮʝʥʝʥʠ ʦʪ ʪʫʨʠʩʪʠʪʝ, ʟʘʱʦʪʦ ʠʤ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘʜʝʞʜʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʠʤ ʧʦʤʘʛʘ ʜʘ ʚʟʠʤʘʪ 

ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʷ ʦʪʥʦʩʥʦ ʩʚʦʝʪʦ ʧʲʪʫʚʘʥʝ (https://medium.com/@traveltrademktg/technology-

meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24). ʊʫʨʠʟʤʲʪ ʝ ʥʝ 

ʩʘʤʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʠʥʜʫʩʪʨʠʠ ʚ ʩʚʝʪʘ, ʥʦ ʠ Ăʦʥʣʘʡʥ ʩʝʛʤʝʥʪñ ʥʦʤʝʨ ʝʜʥʦ. ʊʫʨʠʩʪʠʯʝʩʢʘʪʘ 

ʠʥʜʫʩʪʨʠʷ ʙʝʟʩʧʦʨʥʦ ʝ ʟʘʩʝʛʥʘʪʘ ʦʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʇʘʨʫʰʝʚʘ, 

2023). 

 

2. ʊʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʛʦʣʬ ʠʥʜʫʩʪʨʠʷʪʘ ʧʝʯʝʣʠ ʤʥʦʛʦ ʥʦʚʠ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʩʝ ʨʘʜʚʘ ʥʘ ʚʠʩʦʢ 

ʪʝʭʥʦʣʦʛʠʯʝʥ ʧʦʜʝʤ. ʀʥʦʚʘʮʠʠʪʝ ʚ ʛʦʣʬʘ ʩʘ ʜʦʩʪʲʧʥʠ ʥʝ ʩʘʤʦ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ, ʥʦ ʠ ʟʘ 

ʘʤʘʪʴʦʨʠ. ɽʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʛʦʣʬ ʪʫʨʠʟʤʘ ʝ ʠʤʝʥʥʦ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ. ɼʥʝʩ ʛʦʣʬʲʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʤʦʜʝʨʥʠ ʠʛʨʠʱʘ, ʧʨʠʣʦʞʝʥʠʷ, ʯʨʝʟ ʢʦʠʪʦ 

ʜʘ ʩʣʝʜʷʪ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʩʠ, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʦʨʫʜʚʘʥʝ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʛʦʣʬ ʢʘʪʦ ʩʪʠʢʦʚʝ ʠ ʪʦʧʢʠ ʧʨʝʪʲʨʧʷʚʘʪ ʧʨʦʤʷʥʘ ʚ ʩʚʦʷ ʜʠʟʘʡʥ ʩ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʦ ʧʨʦʝʢʪʠʨʘʥ ʜʠʟʘʡʥ (CAD) ʧʦʟʚʦʣʷʚʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ ʩʪʠʢʦʚʝ ʜʘ ʛʠ ʧʣʘʥʠʨʘʪ ʩ ʧʦ-ʧʨʝʮʠʟʥʦ ʪʝʛʣʦ ʠ ʘʝʨʦʜʠʥʘʤʠʢʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-

ʛʦʣʷʤʘ ʪʦʯʥʦʩʪ.  ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʦʧʢʠ ʟʘ ʛʦʣʬ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʤʘʪ ʧʦ-ʥʠʩʢʘ ʩʢʦʨʦʩʪ ʥʘ ʚʲʨʪʝʥʝ ʠ 

ʧʦ-ʤʝʢʦ ʫʩʝʱʘʥʝ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʧʦʚʝʯʝ ʢʦʥʪʨʦʣ (https://www.thegolfpa.com/the-evolution-of-golf-

technology).  

ɽʜʥʠ ʦʪ ʥʘʡ-ʠʟʚʝʩʪʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʚʥʝʜʨʝʥʠ ʚ ʠʛʨʘʪʘ ʥʘ ʛʦʣʬ ʚʢʣʶʯʚʘʪ: 

¶ ʃʘʟʝʨʥʠ ʜʘʣʝʢʤʝʨʠ ï ʪʦʚʘ ʩʘ ʧʨʝʮʠʟʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʛʦʣʬʲʨʠʪʝ ʜʘ 

ʦʧʨʝʜʝʣʷʪ ʧʦ-ʪʦʯʥʦ ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʦ ʩʚʦʠʪʝ ʮʝʣʠ. ʊʦʚʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʝʰʝʥʠʝ ʟʘʤʝʥʷ 

ʜʦʛʘʜʢʠʪʝ ʩ ʧʨʝʮʠʟʥʠ ʠʟʯʠʩʣʝʥʠʷ, ʧʦʜʦʙʨʷʚʘʡʢʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʛʨʘʯʠʪʝ 

(https://onlybirdies.co.uk/blogs/news/how-technology-is-changing-the-game-of-

golf?srsltid=AfmBOoohlwEdVtlXeNZjW5-iDctVpBi-o3DJTN5O0mMLsy2Wp1VexyXT).  

¶ ʀʥʪʝʣʠʛʝʥʪʥʠ ʪʦʧʢʠ ʟʘ ʛʦʣʬ ï ʪʝ ʩʘ ʚʛʨʘʜʝʥʠ ʩ ʤʠʢʨʦʯʠʧʦʚʝ, ʢʦʠʪʦ ʧʨʦʩʣʝʜʷʚʘʪ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʠ ʩʢʦʨʦʩʪʪʘ ʠʤ. ʉʣʝʜ ʥʘʧʨʘʚʝʥ ʫʜʘʨ, ʛʦʣʬʲʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʚʣʝʢʘʪ ʥʫʞʥʠʪʝ ʠʤ 

ʜʘʥʥʠ ʯʨʝʟ ʤʦʙʠʣʥʦ ʧʨʠʣʦʞʝʥʠʝ https://www.vivanteegolf.com/blogs/golf-

equipment/breakthrough-golf-

technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G  

¶ ʆʯʠʣʘ ʩ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ (AR) ï ʪʝ ʧʦʜʦʙʨʷʚʘʪ ʠʟʞʠʚʷʚʘʥʝʪʦ ʧʨʠ ʠʛʨʘ ʥʘ ʛʦʣʬ ʯʨʝʟ 

ʥʘʩʣʘʛʚʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʚʲʨʭʫ ʟʨʠʪʝʣʥʦʪʦ ʧʦʣʝ ʥʘ ʛʦʣʬʲʨʘ. AR 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ Everysight Raptor ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʠʛʨʘʯʠʪʝ ʠʥʬʦʨʤʘʮʠʷ ʢʘʪʦ ʨʘʟʩʪʦʷʥʠʝ ʜʦ 

ʜʫʧʢʘʪʘ, ʩʢʦʨʦʩʪ ʥʘ ʚʷʪʲʨʘ ʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʫʜʘʨ, ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʦʪʤʝʩʪʚʘʪ ʧʦʛʣʝʜ ʦʪ 

ʪʦʧʢʘʪʘ (https://www.clubsdock.com/fr/blogs/nouvelles/innovations-in-the-golf-industry-

https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
https://medium.com/@traveltrademktg/technology-meets-tourism-exploring-the-advantages-and-benefits-for-todays-traveler-119f200e9b24
https://www.thegolfpa.com/the-evolution-of-golf-technology
https://www.thegolfpa.com/the-evolution-of-golf-technology
https://onlybirdies.co.uk/blogs/news/how-technology-is-changing-the-game-of-golf?srsltid=AfmBOoohlwEdVtlXeNZjW5-iDctVpBi-o3DJTN5O0mMLsy2Wp1VexyXT
https://onlybirdies.co.uk/blogs/news/how-technology-is-changing-the-game-of-golf?srsltid=AfmBOoohlwEdVtlXeNZjW5-iDctVpBi-o3DJTN5O0mMLsy2Wp1VexyXT
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.clubsdock.com/fr/blogs/nouvelles/innovations-in-the-golf-industry-embracing-technology-and-sustainability?srsltid=AfmBOoqF1KJLr75iUWv1cEc75PKp0mfSjN0my6L1Wer7P5EUuLpiuMjZ
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embracing-technology-and-

sustainability?srsltid=AfmBOoqF1KJLr75iUWv1cEc75PKp0mfSjN0my6L1Wer7P5EUuLpiuMjZ).  

¶ ʇʨʠʣʦʞʝʥʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʛʨʘʯʠʪʝ ï ʪʘʢʲʚ ʪʠʧ ʧʨʠʣʦʞʝʥʠʝ ʝ ʥʘʧʨʠʤʝʨ 

HOLE19, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʛʦʣʬʲʨʠʪʝ ʜʘ ʩʲʟʜʘʚʘʪ ʠ ʚʦʜʷʪ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʠʛʨʠʪʝ ʩʠ. ʊʦ ʩʲʱʦ 

ʪʘʢʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʠʛʨʘʯʠʪʝ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʘ ʫʜʘʨʘ, ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʢʘʨʪʘ 

ʥʘ ʠʛʨʠʱʝʪʦ ʠ ʜʨʫʛʠ. 

¶ ʆʙʫʯʝʥʠʝ ʯʨʝʟ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ ï ʪʷ ʥʘʚʣʠʟʘ ʚ ʩʚʝʪʘ ʥʘ ʛʦʣʬʘ, ʧʨʝʜʣʘʛʘʡʢʠ ʟʘʚʣʘʜʷʚʘʱʠ 

ʪʨʝʥʠʨʦʚʲʯʥʠ ʠʟʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʝʬʝʢʪʠʚʥʠ ʠ ʘʥʛʘʞʠʨʘʱʠ. VR ʦʯʠʣʘʪʘ 

ʤʦʛʘʪ ʜʘ ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʠʛʨʘʯʠ ʜʦ ʚʠʨʪʫʘʣʥʠ ʪʨʝʥʠʨʦʚʲʯʥʠ ʜʠʘʧʘʟʦʥʠ ʠʣʠ ʝʤʙʣʝʤʘʪʠʯʥʠ 

ʛʦʣʬ ʠʛʨʠʱʘ, ʦʩʠʛʫʨʷʚʘʡʢʠ ʠʤ 360-ʛʨʘʜʫʩʦʚʘ ʩʨʝʜʘ ʟʘ ʪʨʝʥʠʨʦʚʢʠ. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʠʪʝ 

ʩʠʩʪʝʤʠ ʧʨʦʩʣʝʜʷʚʘʪ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʠʛʨʘʯʘ, ʧʨʝʜʣʘʛʘʡʢʠ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʠ ʪʨʝʥʴʦʨʩʢʠ ʩʲʚʝʪʠ, 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʪʝʭʥʠʪʝ ʩʧʝʮʠʬʠʯʥʠ ʥʫʞʜʠ (https://www.vivanteegolf.com/blogs/golf-

equipment/breakthrough-golf-

technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G

).  

¶ ɼʦʤʘʰʥʠ ʛʦʣʬ ʩʠʤʫʣʘʪʦʨʠ ï ʪʝ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʝʥʪʫʩʠʘʩʪʠʪʝ ʜʘ ʪʨʝʥʠʨʘʪ ʚ ʜʦʤʘʰʥʠ ʫʩʣʦʚʠʷ. 

ʊʝʟʠ ʩʠʤʫʣʘʪʦʨʠ ʠʟʧʦʣʟʚʘʪ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʠ ʢʘʤʝʨʠ ʠ ʩʝʥʟʦʨʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʪʨʘʝʢʪʦʨʠʷʪʘ ʥʘ ʪʦʧʢʘʪʘ ʠ ʦʩʠʛʫʨʷʚʘʪ ʨʝʘʣʠʩʪʠʯʥʦ ʠʟʞʠʚʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ɼʦʤʘʰʥʠʪʝ 

ʛʦʣʬ ʩʠʤʫʣʘʪʦʨʠ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʧʦʧʫʣʷʨʥʠ, ʪʲʡ ʢʘʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʛʦʣʬʲʨʠʪʝ ʜʘ ʪʨʝʥʠʨʘʪ 

ʧʨʝʟ ʮʷʣʘʪʘ ʛʦʜʠʥʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʝʟʦʥʠʪʝ ʠʣʣʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ 

(https://www.clubsdock.com/fr/blogs/nouvelles/innovations-in-the-golf-industry-embracing-

technology-and-

sustainability?srsltid=AfmBOoqF1KJLr75iUWv1cEc75PKp0mfSjN0my6L1Wer7P5EUuLpiuMjZ).  

 

ʉʲʱʝʩʪʚʫʚʘʪ ʦʱʝ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʦʜʦʙʨʝʥʠʷ, ʢʦʠʪʦ ʥʘʚʣʠʟʘʪ ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʛʦʣʬ 

ʠʥʜʫʩʪʨʠʷʪʘ. ʇʨʝʜʠʤʩʪʚʘʪʘ ʟʘ ʛʦʣʬ ʪʫʨʠʟʤʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʷʭʥʦʪʦ ʚʲʚʝʞʜʘʥʝ ʚ ʥʝʛʦ ʩʘ ʤʥʦʛʦ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʩʘ: 

¶ ɼʦʩʪʠʛʘʥʝ ʜʦ ʧʦ-ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ ʪʫʨʠʩʪʠ ʥʘ ʩʚʝʪʦʚʥʦ ʥʠʚʦ. 

¶ ʇʦ-ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʛʦʣʬ ʧʨʦʜʫʢʪʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. 

¶ ʇʨʠʚʣʠʯʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠ ʠ ʧʣʘʪʝʞʦʩʧʦʩʦʙʥʠ ʢʣʠʝʥʪʠ. 

¶ ʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʛʦʣʬ ʪʫʨʠʟʤʘ. 

¶ ʋʣʝʩʥʷʚʘʥʝ ʠʛʨʘʪʘ ʥʘ ʛʦʣʬ. 

¶ ʇʦʜʦʙʨʷʚʘʥʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʠʛʨʘʯʠʪʝ. 

¶ ʇʦ-ʣʝʩʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʛʦʣʬ ʧʲʪʫʚʘʥʝ.. 

 

3. ɼʠʛʠʪʘʣʥʠ ʠʥʦʚʘʮʠʠ ʚ ʛʦʣʬʘ ï ʧʨʠʤʝʨʲʪ ʥʘ TopGolf  

TopGolf ʝ ʢʦʤʧʣʝʢʩ ʟʘ ʩʧʦʨʪʥʠ ʨʘʟʚʣʝʯʝʥʠʷ, ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘ 

ʛʦʣʬ ʠʛʨʘ. ʅʝʛʦʚʘʪʘ ʧʘʪʝʥʪʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʚʘ ʥʘ ʛʦʣʬʲʨʠʪʝ ʜʘ ʧʨʦʩʣʝʜʷʚʘʪ ʪʦʧʢʘʪʘ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪ.ʥʘʨ. ĂToptracerò ï ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ ʧʦʢʘʟʚʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩʣʝʜʘʪʘ ʥʘ 

ʪʨʘʝʢʪʦʨʠʷʪʘ ʥʘ ʪʦʧʢʘʪʘ, ʢʘʢʪʦ ʠ ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʢʦʨʦʩʪ, ʨʘʟʩʪʦʷʥʠʝ, ʲʛʲʣ ʠ ʪʦʯʥʦʩʪ 

(https://topgolfdubai.ae/secondary-links/faqs).  

ʂʦʤʧʘʥʠʷʪʘ ʝ ʩʲʟʜʘʜʝʥʘ ʧʨʝʟ 2000 ʛʦʜʠʥʘ ʦʪ ʙʨʘʪʷ ʙʣʠʟʥʘʮʠ, ʢʦʠʪʦ ʩʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʛʦʣʬʲʨʠ. 

ʊʷʭʥʘʪʘ ʦʩʥʦʚʥʘ ʮʝʣ ʙʠʣʘ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʛʦʣʬʲʪ ʩʨʝʱʘ. ʊʝ ʩʘ ʥʘʡ-ʯʝʩʪʦ ʩʚʲʨʟʘʥʠ ʩ 

ʜʲʣʛʦʪʦ ʚʨʝʤʝ, ʢʦʝʪʦ ʦʪʥʝʤʘ ʝʜʥʘ ʠʛʨʘ ʠ ʩʣʘʙʠʪʝ ʜʠʘʧʘʟʦʥʠ (ʪ. ʥʘʨ. Ăʨʝʡʥʜʞʦʚʝñ). ɼʥʝʩ, TopGolf 

https://www.clubsdock.com/fr/blogs/nouvelles/innovations-in-the-golf-industry-embracing-technology-and-sustainability?srsltid=AfmBOoqF1KJLr75iUWv1cEc75PKp0mfSjN0my6L1Wer7P5EUuLpiuMjZ
https://www.clubsdock.com/fr/blogs/nouvelles/innovations-in-the-golf-industry-embracing-technology-and-sustainability?srsltid=AfmBOoqF1KJLr75iUWv1cEc75PKp0mfSjN0my6L1Wer7P5EUuLpiuMjZ
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
https://www.vivanteegolf.com/blogs/golf-equipment/breakthrough-golf-technology?srsltid=AfmBOopshM8FSGe6PxgWahZWYuO_MipKyz7VZqqylMucnGOo8hARcp9G
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ʨʘʟʧʦʣʘʛʘ ʩ ʥʘʜ 100 ʣʦʢʘʮʠʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ ʠ ʧʨʝʜʣʘʛʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʠ 5 ʨʘʟʣʠʯʥʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʥʘ ʠʛʨʘʪʘ (https://en.wikipedia.org/wiki/Topgolf). 

TopGolf ʝ ʧʦʜʭʦʜʷʱ ʢʘʢʪʦ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠʛʨʘʯʠ, ʪʘʢʘ ʠ ʟʘ ʘʤʘʪʴʦʨʠ, ʢʦʠʪʦ ʪʲʨʩʷʪ ʟʘʙʘʚʣʝʥʠʝ. 

ɺʲʧʨʝʢʠ ʚʩʠʯʢʦ, ʪʦʚʘ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʘʟʚʣʝʯʝʥʠʝ ʥʝ ʝ ʢʘʪʦ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʠʛʨʘ ʥʘ ʛʦʣʬ. ʀ ʚʩʝ ʧʘʢ, 

ʤʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʠ ʠʟʙʠʨʘʪ TopGolf ʟʘʨʘʜʠ ʩʣʝʜʥʠʪʝ ʥʝʛʦʚʠ ʧʨʝʜʠʤʩʪʚʘ 

(https://yattagolf.com/blogs/golf-tips-and-training/what-is-topgolf-vs-golf-game-

rules?srsltid=AfmBOopPOMrH7x0Tb6sm4qqb9V-IXIbLEInh5G3jzNIbIegZ4DRODHoM):  

¶ ɼʦʩʪʲʧʥʦʩʪ ï ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʷ ʛʦʣʬ, ʢʦʡʪʦ ʯʝʩʪʦ ʝ ʟʘʚʠʩʠʤ ʦʪ ʩʝʟʦʥʠʪʝ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, TopGolf ʤʦʞʝ ʜʘ ʦʩʪʘʥʝ ʦʪʚʦʨʝʥ ʮʝʣʦʛʦʜʠʰʥʦ, ʙʝʟ ʜʘ ʩʝ ʚʣʠʷʝ ʦʪ 

ʜʲʞʜ ʠʣʠ ʩʥʷʛ. 

¶ ʇʨʠʦʙʱʘʚʘʥʝ ï ʪʲʡ ʢʘʪʦ ʛʦʣʬʲʪ ʝ ʦʧʨʝʜʝʣʷʥ ʢʘʪʦ ʘʨʠʩʪʦʢʨʘʪʠʯʝʥ ʩʧʦʨʪ, ʪʦʡ ʠʤʘ 

ʝʢʩʢʣʫʟʠʚʝʥ ʭʘʨʘʢʪʝʨ ʠ ʠʟʠʩʢʚʘ ʧʦ-ʚʠʩʦʢʠ ʠʥʚʝʩʪʠʮʠʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʠʛʨʘʯʠʪʝ ʟʘ ʩʚʦʝʪʦ 

ʧʨʘʢʪʠʢʫʚʘʥʝ. TopGolf ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʚʩʝʢʠ ʜʘ ʩʝ ʜʦʢʦʩʥʝ ʜʦ ʛʦʣʬʘ ʧʦ ʜʦʩʪʲʧʝʥ 

ʥʘʯʠʥ, ʜʦʨʠ ʠ ʜʘ ʥʝ ʝ ʚ ʪʨʘʜʠʮʠʦʥʥʠʷ ʤʫ ʚʠʜ.  

¶ ɺʨʝʤʝʪʨʘʝʥʝ ï ʦʙʠʢʥʦʚʝʥʦ, ʧʨʠʢʣʶʯʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʠʛʨʘ ʥʘ ʛʦʣʬ ʦʪʥʝʤʘ ʦʢʦʣʦ 4 ʯʘʩʘ ï 

ʚʨʝʤʝ, ʢʦʝʪʦ ʥʝ ʚʩʝʢʠ ʯʦʚʝʢ ʤʦʞʝ ʜʘ ʦʪʜʝʣʠ ʚ ʥʘʪʦʚʘʨʝʥʦʪʦ ʩʠ ʝʞʝʜʥʝʚʠʝ. ɺ TopGolf ʚʩʷʢʦ 

ʧʦʣʝ ʩʝ ʥʘʝʤʘ ʟʘ ʝʜʠʥ ʯʘʩ, ʘ ʫʜʘʨʲʪ ʚʠʥʘʛʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʝʜʥʦ ʠ ʩʲʱʦ ʤʷʩʪʦ, ʢʦʝʪʦ 

ʧʨʝʤʘʭʚʘ ʧʨʠʜʚʠʞʚʘʥʝʪʦ ʤʝʞʜʫ ʜʫʧʢʠʪʝ. 

 

                                    
ʌʠʛ. 1. ʇʨʝʜʠʤʩʪʚʘ ʥʘ TopGolf ʧʨʝʜ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʠʛʨʘ ʥʘ ʛʦʣʬ 

ʀʟʪʦʯʥʠʢ: ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘ ʘʚʪʦʨʘ 

 

ʇʦʙʝʜʠʪʝʣʷʪ ʚ TopGolf ʦʪʥʦʚʦ ʝ ʪʦʟʠ, ʢʦʡʪʦ ʦʪʙʝʣʝʞʠ ʥʘʡ-ʤʥʦʛʦ ʪʦʯʢʠ, ʘ ʚʩʷʢʘ ʪʦʧʢʘ ʩʲʜʲʨʞʘ 

ʤʠʢʨʦʯʠʧ, ʢʦʡʪʦ ʧʨʦʩʣʝʜʷʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʚʩʝʢʠ ʠʛʨʘʯ. ʇʦʣʝʪʘʪʘ ʟʘ ʫʜʘʨ ʩʘ ʥʷʢʦʣʢʦ, ʨʘʟʧʦʣʦʞʝʥʠ 

ʥʘ ʨʠʟʣʠʯʥʦ ʨʘʟʩʪʦʷʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʷʱʠ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʪʦʯʢʠ ʥʘ ʠʛʨʘʯʠʪʝ. ʀʟʥʝʥʘʜʚʘʱʦ ʠʣʠ ʥʝ, 

TopGolf ʩʲʱʦ ʧʨʝʜʦʩʪʘʚʷ ʠʥʩʪʨʫʢʪʫʨʠ ʠ ʫʨʦʮʠ ʟʘ ʥʘʯʠʥʘʝʱʠ (https://theleftrough.com/how-to-play-

topgolf/).  

 

ɿʘʢʣʶʯʝʥʠʝ 
ʂʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʧʦʟʚʦʣʷʚʘ ʥʝʡʥʦʪʦ ʫʩʧʝʰʥʦ ʢʦʤʙʠʥʠʨʘʥʝ ʩ ʤʥʦʛʦ 

ʜʨʫʛʠ ʦʪʨʘʩʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʘʚʷʪ ʠʟʢʣʶʯʝʥʠʝ, ʪʲʡ ʢʘʪʦ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ 

https://en.wikipedia.org/wiki/Topgolf
https://yattagolf.com/blogs/golf-tips-and-training/what-is-topgolf-vs-golf-game-rules?srsltid=AfmBOopPOMrH7x0Tb6sm4qqb9V-IXIbLEInh5G3jzNIbIegZ4DRODHoM
https://yattagolf.com/blogs/golf-tips-and-training/what-is-topgolf-vs-golf-game-rules?srsltid=AfmBOopPOMrH7x0Tb6sm4qqb9V-IXIbLEInh5G3jzNIbIegZ4DRODHoM
https://theleftrough.com/how-to-play-topgolf/
https://theleftrough.com/how-to-play-topgolf/
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ʪʫʨʠʟʤʘ ʙʠʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʫʩʧʝʰʥʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʥʘ ʜʚʝʪʝ ʠʥʜʫʩʪʨʠʠ. ʀʤʝʥʥʦ ʠʥʦʚʘʮʠʠʪʝ ʠ 

ʧʨʦʤʝʥʷʱʦʪʦ ʩʝ ʪʲʨʩʝʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʘʨʘ ʛʦʣʬ ʪʫʨʠʟʤʘ ʜʘ ʚʥʝʜʨʠ ʚ ʧʨʘʢʪʠʢʘʪʘ ʩʠ 

ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ ʥʝ ʩʘʤʦ ʧʨʠʚʣʠʯʘʪ 

ʨʘʟʣʠʯʥʠ ʪʫʨʠʩʪʠ, ʥʦ ʠ ʩʧʦʤʘʛʘʪ ʟʘ ʧʦ-ʜʦʙʨʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʛʨʘʯʠʪʝ. ɸʚʪʦʨʲʪ ʟʘʱʠʪʘʚʘ ʪʝʟʘʪʘ, ʯʝ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʮʠʠ ʚ ʛʦʣʬ ʪʫʨʠʟʤʘ ʩʘ 

ʦʩʥʦʚʘ ʟʘ ʥʝʛʦʚʦʪʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʘʟʘʨ.   
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ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʠ 

ʩʢʣʘʜʦʚʝ ʦʪ ʜʘʥʥʠ 

 Data Preparation for Machine Learning and Artificial Intelligence, and Data Warehouses 

ɻʝʥʢʘ ʄʠʪʝʚʘ1 

 

ɸʙʩʪʨʘʢʪ 

ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʩʘ ʚʝʯʝ ʜʦʙʨʝ ʫʩʪʘʥʦʚʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʚ 

ʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʥʘʣʠʟ, ʢʘʪʦ ʩʲʙʠʨʘʪ ʜʘʥʥʠ ʦʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʩʣʝʜ 

ʪʷʭʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʊʝ ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʘ ʧʦ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʩʪʲʧʢʠ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʩʲʱʦ ʩʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʧʦʜʦʙʥʠ ʝʪʘʧʠ. ʄʦʜʝʣʠʪʝ ʟʘ 

ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʦʙʘʯʝ ʠʟʠʩʢʚʘʪ ʤʘʣʢʦ ʧʦ-ʩʧʝʮʠʬʠʯʥʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ. ʉʭʦʜʩʪʚʘʪʘ ʚ ʜʚʘʪʘ 

ʧʨʦʮʝʩʘ ʦʙʘʯʝ ʧʨʘʚʷʪ ʚʲʟʤʦʞʥʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ, ʘʚʪʦʤʘʪʠʟʠʨʘʱʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ 

ʯʨʝʟ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ. 

 

Abstract 

Data warehouses are an already well-established system for the storage of data, which is later used for 

analysis, which contains data from many different sources after transforming them. They offer an 

opportunity to automate the data preparation process, which includes a few main steps. 

The data preparation process for machine learning also includes similar stages. The machine learning 

models need datasets with some specific characteristics. However, the similarities in these two processes 

facilitate the creation of a system which automates the data preparation process by expanding the data 

warehouse architecture. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʄʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, ʩʢʣʘʜʦʚʝ ʦʪ ʜʘʥʥʠ, ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ 

ɺʲʚʝʜʝʥʠʝ 

ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʚʩʝ ʧʦʚʝʯʝ ʨʘʟʯʠʪʘʪ ʥʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 

ʥʘʣʠʯʥʠʪʝ ʠʤ ʜʘʥʥʠ. ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʩʧʦʤʘʛʘʪ ʚ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʠ  ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʛʦʣʷʤʦʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ. ʂʣʶʯʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʩʢʣʘʜʦʚʝ 

ʦʪ ʜʘʥʥʠ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʠʤ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʦʩʥʦʚʠʪʝ ʟʘʜʘʯʠ ʧʦ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ, ʢʘʪʦ 

ʧʦʯʠʩʪʚʘʥʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʪ.ʥ., ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʥʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ ʟʘ ʘʥʘʣʠʟ. 

ɸʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ ʧʦʣʘʛʘ ʜʦʙʨʘ ʦʩʥʦʚʘ, ʚʲʨʭʫ ʢʦʷʪʦ ʜʘ ʩʝ ʥʘʜʛʨʘʜʷʪ ʥʷʢʦʣʢʦ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʪʲʧʢʠ. ʀʜʝʷʪʘ ʝ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʠ ʩʪʲʧʢʠʪʝ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʚ ʤʦʤʝʥʪʘ ʣʠʧʩʚʘʪ ʚ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ ʯʨʝʟ ʜʦʙʘʚʷʥʝʪʦ 

ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ ʢʘʪʦ ʧʦʜʙʦʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʟʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ ʠ ʪ.ʥ.  ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

ʩʢʣʘʜʲʪ ʦʪ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʧʦʩʣʫʞʠ ʟʘ ʮʷʣʦʩʪʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʘʚʪʦʤʘʪʠʟʠʨʘ ʪʨʫʜʥʠʷ ʠ ʩʢʲʧ ʧʨʦʮʝʩ 

ʧʦ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʧʨʦʝʢʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʧʪʠʤʠʟʠʨʘʥʠ ʠ ʫʩʢʦʨʝʥʠ, ʥʘʤʘʣʷʚʘʡʢʠ ʥʫʞʜʘʪʘ ʦʪ ʨʲʯʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ ʀʊʂ, ʋʅʉʉ, ʉʦʬʠʷ, ʝ-mail: gmiteva@unwe.bg 
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ʜʘʥʥʠʪʝ. ɺʲʟʤʦʞʥʦ ʝ ʠ ʜʘ ʩʝ ʥʘʤʘʣʷʪ ʛʨʝʰʢʠʪʝ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʥʫʞʜʘʪʘ ʦʪ ʨʲʯʥʘ ʦʙʨʘʙʦʪʢʘ, ʢʦʝʪʦ ʜʘ 

ʥʘʧʨʘʚʠ ʤʦʜʝʣʠʪʝ ʧʦ-ʪʦʯʥʠ ʠ ʥʘʜʝʞʜʥʠ. ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʠʛʨʘʷʪ ʨʝʰʘʚʘʱʘ ʨʦʣʷ ʚ 

ʧʨʦʝʢʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ʇʨʠ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʠʨʘʥ ʩʢʣʘʜ ʦʪ ʜʘʥʥʠ, ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʤʦʞʝ 

ʜʘ ʩʠ ʦʩʠʛʫʨʠ ʨʘʙʦʪʘ ʩ ʘʢʪʫʘʣʥʠ, ʢʦʥʩʠʩʪʝʥʪʥʠ ʜʘʥʥʠ. 

ʉʲʙʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠ ʧʨʦʙʣʝʤʠʪʝ ʩ ʢʘʯʝʩʪʚʦʪʦ ʠʤ ʩʘ ʚʘʞʥʠ, ʥʦ ʜʦ ʤʦʤʝʥʪʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʥʘ ʪʝʤʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʩʝ ʬʦʢʫʩʠʨʘ ʦʩʥʦʚʥʦ ʚʲʨʭʫ ʦʙʫʯʘʚʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ, ʘ ʥʝ 

ʚʲʨʭʫ ʩʘʤʠʪʝ ʜʘʥʥʠ. ɼʦʢʣʘʜʲʪ ʮʝʣʠ ʜʘ ʥʘʧʨʘʚʠ ʦʙʦʙʱʝʥʠʝ ʥʘ ʩʪʲʧʢʠʪʝ ʦʪ ʧʨʦʮʝʩʘ ʧʦ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʜʘ ʠʟʩʣʝʜʚʘ ʪʷʭʥʦʪʦ ʤʷʩʪʦ ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ, ʢʦʷʪʦ ʜʘ ʙʲʜʝ 

ʜʦʧʲʣʥʝʥʘ ʩ ʮʝʣ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ.  

ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ 

ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ ʝ ʧʨʦʮʝʩʲʪ ʧʦ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʫʨʦʚʠ ʜʘʥʥʠ, ʪʘʢʘ ʯʝ ʜʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʦ-

ʥʘʪʘʪʲʰʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ. ʆʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ ʚʢʣʶʯʚʘʪ ʩʲʙʠʨʘʥʝ, ʧʦʯʠʩʪʚʘʥʝ, ʝʪʠʢʝʪʠʨʘʥʝ ʠ ʪ.ʥ. 

ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʜʦ 80% ʦʪ ʚʨʝʤʝʪʦ ʟʘ ʨʘʙʦʪʘ ʚʲʨʭʫ ʧʨʦʝʢʪ ʟʘ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʤʦʞʝ ʜʘ ʝ ʨʝʰʘʚʘʱʦ ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʤʦʞʝ ʩʧʦʤʦʛʥʝ ʟʘ ʚʟʝʤʘʥʝʪʦ 

ʥʘ ʧʦ-ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʝ ʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠ, ʥʝʦʯʘʢʚʘʥʠ ʚʲʟʤʦʞʥʦʩʪʠ. ʊʦʚʘ ʝ ʚʘʞʝʥ, ʥʦ 

ʪʝʞʲʢ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʝ ʨʝʰʘʚʘʱ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʦʯʝʥ ʤʦʜʝʣ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ɿʘ ʜʘ ʩʝ 

ʤʠʥʠʤʠʟʠʨʘ ʚʨʝʤʝʪʦ, ʦʪʜʝʣʝʥʦ ʟʘ ʪʘʟʠ ʯʘʩʪ ʦʪ ʧʨʦʝʢʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ. 

ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ 

ʎʝʣʪʘ ʥʘ ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʝ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʦʙʫʯʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ɺ ʥʷʢʦʠ ʠʟʪʦʯʥʠʮʠ, ʪʫʢ ʩʧʘʜʘ ʠ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ 

ʜʘʥʥʠ, ʟʘʝʜʥʦ ʩ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ (data discovery) 

ʝ ʥʫʞʥʦ ʚ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʠʪʦ ʩʝ ʩʧʦʜʝʣʷ ʠʣʠ ʪʲʨʩʠ ʥʦʚ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʠ ʪʘʟʠ ʩʪʲʧʢʘ ʩʪʘʚʘ ʚʩʝ ʧʦ-

ʚʘʞʥʘ, ʠʤʘʡʢʠ ʧʨʝʜʚʠʜ ʢʦʣʠʯʝʩʪʚʦʪʦ ʜʘʥʥʠ, ʢʦʝʪʦ ʠʤʘʤʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ. ʉʲʱʝʩʪʚʫʚʘʪ ʤʥʦʛʦ 

ʩʠʩʪʝʤʠ, ʩʲʟʜʘʜʝʥʠ ʟʘ ʢʦʣʘʙʦʨʘʮʠʷ, ʢʦʠʪʦ ʫʣʝʩʥʷʚʘʪ ʧʨʦʮʝʩʘ. ɼʨʫʛʠ ʩʠʩʪʝʤʠ ʦʙʘʯʝ ʥʷʤʘʪ ʟʘ ʮʝʣ 

ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ. ʇʨʠ ʪʷʭ ʤʝʪʘʜʘʥʥʠʪʝ ʩʝ ʛʝʥʝʨʠʨʘʪ ʩʣʝʜ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʘʙʦʨʘ ʦʪ 

ʜʘʥʥʠ, ʙʝʟ ʧʦʤʦʱʪʘ ʥʘ ʩʲʟʜʘʪʝʣʷ ʤʫ. ʆʩʥʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʚ ʧʦʜʦʙʥʠ ʩʠʩʪʝʤʠ ʝ ʣʠʧʩʘʪʘ ʥʘ 

ʩʠʛʫʨʥʦʩʪ, ʯʝ ʥʘʙʦʨʲʪ ʦʪ ʜʘʥʥʠ ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʙʣʝʤ.  

ʊʝʭʥʠʢʠʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʩʘ ʨʝʰʘʚʘʱʠ ʧʨʠ ʧʨʘʚʝʥʝʪʦ ʥʘ ʧʨʦʫʯʚʘʥʝ ʠʣʠ 

ʚʟʠʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʝ ʝʜʥʘ ʦʪ ʩʪʲʧʢʠʪʝ, ʦʩʠʛʫʨʷʚʘʱʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʜʘʥʥʠ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠʤ ʥʘʜʝʞʜʥʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʜʘ ʩʧʦʤʦʛʥʘʪ ʚ ʧʨʦʮʝʩʘ ʧʦ ʦʪʢʨʠʚʘʥʝ 

ʥʘ ʟʥʘʥʠʝ. 

ʀʤʘ ʜʚʘ ʦʩʥʦʚʥʠ ʤʝʪʦʜʘ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ: 

¶ ʇʲʨʚʠʯʥʦ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ - ʜʘʥʥʠʪʝ ʩʘ ʥʦʚʠ ʠ ʦʨʠʛʠʥʘʣʥʠ, ʩʲʙʨʘʥʠ ʜʠʨʝʢʪʥʦ ʦʪ ʠʟʪʦʯʥʠʢʘ 

ʠ ʥʝ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ ʧʨʝʜʠ ʪʦʚʘ. ʀʥʬʦʨʤʘʮʠʷʪʘ, ʧʦʣʫʯʝʥʘ ʯʨʝʟ ʪʦʟʠ ʪʠʧ ʪʝʭʥʠʢʠ ʝ ʪʦʯʥʘ ʠ 
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ʩʲʙʨʘʥʘ ʢʦʥʢʨʝʪʥʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʧʨʦʫʯʚʘʥʝ. ʊʷ ʤʦʞʝ ʜʘ ʝ ʩʲʙʨʘʥʘ ʦʪ ʧʨʦʫʯʚʘʥʠʷ, 

ʚʲʧʨʦʩʥʠʮʠ, ʥʘʙʣʶʜʝʥʠʷ, ʩʝʥʟʦʨʠ, ʝʢʩʧʝʨʠʤʝʥʪʠ, ʬʦʢʫʩ ʛʨʫʧʠ 

¶ ɺʪʦʨʠʯʥʦ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ - ʜʘʥʥʠʪʝ ʚʝʯʝ ʩʘ ʙʠʣʠ ʠʟʧʦʣʟʚʘʥʠ, ʚʪʦʨʠʯʥʠ ʜʘʥʥʠ. ɼʘʥʥʠʪʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʨʘʥʟʘʢʮʠʦʥʥʠ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ, ʜʘʥʥʠ ʦʪ ʧʫʙʣʠʯʥʠ ʙʘʟʠ ʜʘʥʥʠ, 

ʘʢʪʠʚʥʦʩʪ ʚ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʫʝʙ ʩʘʡʪʦʚʝ ʯʨʝʟ ʨʘʟʣʠʯʥʠ 

ʧʨʠʣʦʞʝʥʠʷ. 

ɻʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʛʘʪʦ ʥʷʤʘ ʧʦʜʭʦʜʷʱʠ ʚʲʥʰʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ, ʥʦ 

ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʧʦ ʠʟʢʫʩʪʚʝʥ ʥʘʯʠʥ. ʊʘʟʠ ʪʝʭʥʠʢʘ ʦʧʠʪʚʘ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ 

ʧʨʦʙʣʝʤʠ ʢʘʪʦ ʟʘʱʠʪʘʪʘ ʥʘ ʣʠʯʥʠ ʜʘʥʥʠ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ. 

ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʜʘʥʥʠ 

ʆʙʫʯʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʚʲʨʭʫ ʚʩʝ ʧʦ-ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʠ ʝ ʢʣʶʯʦʚʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ. ɺʲʧʨʝʢʠ ʯʝ ʠʤʘ ʤʥʦʛʦ ʨʘʤʢʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʢʦʠʪʦ ʧʦʢʨʠʚʘʪ ʜʦʩʪʘ ʦʪ ʦʩʥʦʚʥʠʪʝ 

ʩʪʲʧʢʠ ʧʦ ʧʨʦʮʝʩʘ ʥʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, ʪʝ ʨʷʜʢʦ ʧʨʝʜʣʘʛʘʪ ʨʝʰʝʥʠʷ ʟʘ ʪʦʚʘ ʢʦʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʣʠ ʢʘʢ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʜʘʥʥʠʪʝ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʝ ʧʦʚʪʘʨʷʱ ʩʝ ʧʨʦʮʝʩ, ʢʦʡʪʦ 

ʯʝʩʪʦ ʨʘʟʯʠʪʘ ʥʘ ʧʨʦʙʘ ʠ ʛʨʝʰʢʘ. ʌʘʢʪʲʪ, ʯʝ ʜʘʥʥʠʪʝ ʥʝʚʠʥʘʛʠ ʩʘ ʛʦʪʦʚʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʫʩʣʦʞʥʷʚʘ ʨʘʙʦʪʘʪʘ, ʢʘʪʦ ʚ ʜʘʥʥʠʪʝ ʯʝʩʪʦ ʠʤʘ ʣʠʧʩʚʘʱʠ, ʛʨʝʰʥʠ ʠʣʠ ʥʝʢʦʥʩʠʩʪʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, 

ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʘʪ ʥʘ ʧʦʚʨʝʜʝʥʠ ʩʝʥʟʦʨʠ, ʩʦʬʪʫʝʨ, ʭʘʨʜʫʝʨ. ʇʦʯʠʩʪʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʤʦʞʝ ʜʘ 

ʚʢʣʶʯʚʘ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ: 

¶ ʆʪʢʨʠʚʘʥʝ ʥʘ ʠʟʚʲʥʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ 

¶ ʇʨʝʤʘʭʚʘʥʝ ʥʘ ʛʨʝʰʥʠ ʩʪʦʡʥʦʩʪ 

¶ ʇʨʝʤʘʭʚʘʥʝ ʥʘ ʜʫʙʣʠʨʘʥʠ ʩʪʦʡʥʦʩʪʠ 

¶ ʉʧʨʘʚʷʥʝ ʩ ʣʠʧʩʚʘʱʠ ʩʪʦʡʥʦʩʪʠ 

ʇʨʠ ʧʦʯʠʩʪʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʝ ʦʪʢʨʠʪʦ ʨʝʰʝʥʠʝ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʝʪʦ ʜʘ 

ʩʨʘʙʦʪʚʘ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʠ ʧʨʠ ʚʩʠʯʢʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ. ɺ ʨʘʟʣʠʯʝʥ ʢʦʥʪʝʢʩʪ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʦʪʢʨʠʪʠ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʠ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʜʘʥʥʠ 

ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ ʩʝ ʩʲʩʪʦʠ ʚ ʢʦʥʚʝʨʪʠʨʘʥʝʪʦ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʟʣʠʯʥʠ ʮʝʣʠ, 

ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘʪ ʘʥʘʣʠʟ, ʠʟʨʘʙʦʪʢʘ ʥʘ ʜʦʢʣʘʜʠ ʠʣʠ ʩʲʭʨʘʥʝʥʠʝ. ʎʝʣʪʘ ʥʘ ʧʨʦʮʝʩʘ ʝ ʜʘ 

ʥʘʧʨʘʚʠ ʜʘʥʥʠʪʝ ʧʦ-ʜʦʩʪʲʧʥʠ, ʨʘʟʙʠʨʘʝʤʠ ʠ ʫʜʦʙʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘ, ʪʘʢʘ ʯʝ ʜʘ ʩʧʦʤʦʛʥʘʪ ʚʟʠʤʘʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʠʨʘʥʠ ʨʝʰʝʥʠʷ. 

ʇʨʦʮʝʩʲʪ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ: 

¶ ʂʦʜʠʨʘʥʝ ʥʘ ʢʘʪʝʛʦʨʠʡʥʠ ʜʘʥʥʠ 

¶ ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ 

¶ ɸʛʨʝʛʠʨʘʥʝ ʥʘ ʜʘʥʥʠ 

¶ ʉʲʟʜʘʚʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

¶ ɿʘʛʣʘʞʜʘʥʝ 

¶ ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪ 
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ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ ʝ ʨʝʰʘʚʘʱʘ ʩʪʲʧʢʘ ʚ ʘʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠ ʠ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʢʦʷʪʦ 

ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʧʦʚʣʠʷʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠʪʝ ʛʠ ʧʨʘʚʠ ʧʦ-

ʢʦʥʩʠʩʪʝʥʪʥʠ, ʥʘʤʘʣʷʚʘ ʰʫʤʘ, ʩʧʦʤʘʛʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʲʣʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ. 

ɽʪʠʢʝʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠ 

ʇʨʠ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʝʪʠʢʝʪʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʝ ʧʨʦʮʝʩʲʪ ʧʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʩʫʨʦʚʠ ʜʘʥʥʠ 

(ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʢʩʪʦʚʠ ʬʘʡʣʦʚʝ, ʚʠʜʝʦ) ʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʝʪʠʢʝʪʠ ʠʣʠ ʤʘʨʢʝʨʠ, ʢʦʠʪʦ ʥʦʩʷʪ ʢʦʥʪʝʢʩʪ. 

ɺ ʤʦʤʝʥʪʘ ʧʦʚʝʯʝʪʦ ʤʦʜʝʣʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʩʘ ʢʦʥʪʨʦʣʠʨʘʥʠ (supervised). ɿʘ ʨʘʙʦʪʘ ʩ ʪʦʟʠ ʪʠʧ 

ʤʦʜʝʣʠ ʝ ʥʫʞʝʥ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ, ʢʦʡʪʦ ʝ ʤʘʨʢʠʨʘʥ, ʪʘʢʘ ʯʝ ʤʦʜʝʣʲʪ ʜʘ ʩʝ ʦʙʫʯʝʥ ʚʲʨʭʫ ʥʝʛʦ. 

ɽʪʠʢʝʪʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʙʠʢʥʦʚʝʥʦ ʟʘʧʦʯʚʘ ʩ ʧʨʦʮʝʩ, ʚ ʢʦʡʪʦ ʭʦʨʘ ʚʟʝʤʘʪ ʨʝʰʝʥʠʷ ʟʘ ʥʝʝʪʠʢʝʪʠʨʘʥʠ 

ʜʘʥʥʠ. 

ʅʷʢʦʣʢʦ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʚʠʜʘ ʝʪʠʢʝʪʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʩʘ: 

¶ ʂʦʤʧʶʪʲʨʥʦ ʟʨʝʥʠʝ 

¶ ɸʣʛʦʨʠʪʤʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ 

¶ ʆʙʨʘʙʦʪʢʘ ʥʘ ʘʫʜʠʦ 

ɿʘ ʫʩʧʝʰʥʦʪʦ ʦʙʫʯʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʩʘ ʥʫʞʥʠ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʠ ʟʘ ʪʨʝʥʠʨʘʥʝ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ 

ʪʝʟʠ ʜʘʥʥʠ ʦʙʘʯʝ ʯʝʩʪʦ ʝ ʩʢʲʧʦ, ʩʣʦʞʥʦ ʠ ʚʨʝʤʝʝʤʢʦ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʤʦʜʝʣʠʪʝ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʝ 

ʥʫʞʜʘʷʪ ʦʪ ʯʦʚʝʰʢʘ ʥʘʤʝʩʘ ʟʘ ʝʪʠʢʝʪʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ. 

ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʤʝʨʥʦʩʪʪʘ 

ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʨʘʟʤʝʨʥʦʩʪʪʘ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʪʝʭʥʠʢʠ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʰʫʤ ʦʪ ʜʘʥʥʠ, 

ʢʘʢʪʦ ʠ ʧʨʝʤʘʭʚʘʥʝʪʦ ʥʘ ʥʝʥʫʞʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʙʠʢʥʦʚʝʥʦ ʠʤʘ ʜʚʘ ʪʠʧʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʨʘʟʤʝʨʥʦʩʪ - ʧʦʜʙʦʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʪʜʝʣʷʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʦʜʙʦʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʜʙʦʨʲʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝ ʝʬʝʢʪʠʚʥʘ ʩʪʲʧʢʘ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ, ʦʩʦʙʝʥʦ ʤʥʦʛʦʤʝʨʥʠ 

ʪʘʢʠʚʘ, ʟʘ ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪ ʜʘʥʥʠ. ʎʝʣʪʘ ʥʘ 

ʪʦʟʠ ʝʪʘʧ ʝ ʜʘ ʩʝ ʧʦʩʪʨʦʠ ʧʦ-ʧʨʦʩʪ ʠ ʨʘʟʙʠʨʘʝʤ ʤʦʜʝʣ, ʢʘʪʦ ʧʦʜʦʙʨʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ ʠ ʧʦʜʛʦʪʚʠ 

ʯʠʩʪʠ ʠ ʨʘʟʙʠʨʘʝʤʠ ʜʘʥʥʠ. 

ʇʦʜʙʦʨʲʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʦʙʨʷʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ ʠ ʥʝʛʦʚʘʪʘ ʠʟʯʠʩʣʠʪʝʣʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ, ʢʘʪʦ ʩʝ ʧʨʝʤʘʭʚʘʪ ʥʝʥʫʞʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʜʝʷʪʘ ʥʘ ʧʨʦʮʝʩʘ ʝ ʜʘ ʠʟʙʝʨʝ ʤʘʣʢʘ 

ʛʨʫʧʘ ʦʪ ʨʝʣʝʚʘʥʪʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪ ʮʝʣʠʷ ʥʘʙʦʨ ʩʧʦʨʝʜ ʢʨʠʪʝʨʠʡ, ʧʦ ʢʦʡʪʦ ʩʝ ʦʮʝʥʷʚʘ ʢʦʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʠ ʚʦʜʷʪ ʜʦ ʥʘʡ-ʜʦʙʨʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʦʜʝʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ 

ʜʘʣʠ ʪʨʝʥʠʨʦʚʲʯʥʠʷʪ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʝ ʝʪʠʢʝʪʠʨʘʥ ʠʣʠ ʥʝʝʪʠʢʝʪʠʨʘʥ, ʤʦʜʝʣʠʪʝ ʟʘ ʧʦʜʙʦʨ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʦʥʪʨʦʣʠʨʘʥʠ, ʥʝʢʦʥʪʨʦʣʠʨʘʥʠ ʠ ʧʦʣʫʢʦʥʪʨʦʣʠʨʘʥʠ.  

ʂʦʥʪʨʦʣʠʨʘʥʠʪʝ ʤʝʪʦʜʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʬʠʣʪʲʨ ʤʦʜʝʣʠ, ʦʙʛʨʲʱʘʱʠ ʤʦʜʝʣʠ ʠ ʚʛʨʘʜʝʥʠ 

ʤʦʜʝʣʠ. ʌʠʣʪʲʨ ʤʦʜʝʣʠʪʝ ʨʘʟʯʠʪʘʪ ʥʘ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ 

ʜʘʥʥʠ ʢʘʪʦ ʨʘʟʩʪʦʷʥʠʷ, ʢʦʥʩʠʩʪʝʥʪʥʦʩʪ, ʟʘʚʠʩʠʤʦʩʪ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʢʦʨʝʣʘʮʠʷ. 
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ʆʙʛʨʲʱʘʱʠʪʝ ʤʝʪʦʜʠ ʠʟʧʦʣʟʚʘʪ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ, ʟʘ ʜʘ ʦʮʝʥʷʪ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʠʟʙʨʘʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʛʨʘʜʝʥʠʪʝ ʤʝʪʦʜʠ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʧʨʝʜʣʦʞʘʪ ʨʝʰʝʥʠʝ ʥʘ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʧʨʝʜʭʦʜʥʠʪʝ ʜʚʘ ʪʠʧʘ 

ʤʦʜʝʣʠ , ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʢʘʢʪʦ ʬʠʣʪʲʨ ʤʝʪʦʜʠʪʝ, ʟʘ ʜʘ ʠʟʙʝʨʝ ʥʷʢʦʣʢʦ ʛʨʫʧʠ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʣʝʜ ʪʦʚʘ, ʠʟʙʠʨʘ ʛʨʫʧʘʪʘ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʪʦʯʥʦʩʪ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ, ʢʘʪʦ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʧʦʩʪʠʛʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʦʙʛʨʲʱʘʱʠʪʝ ʤʦʜʝʣʠ ʩ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʬʠʣʪʲʨ ʤʦʜʝʣʠʪʝ. 

ʈʘʟʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠʪʝ 

ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʝ ʧʨʦʮʝʩ, ʢʦʷʪʦ ʩʝ ʩʤʷʪʘ ʟʘ ʟʘʜʲʣʞʠʪʝʣʝʥ ʧʨʠ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʟʘ ʜʘ ʩʝ 

ʝʣʠʤʠʥʠʨʘʪ ʠʣʠ ʥʘʤʘʣʷʪ ʩʠʩʪʝʤʘʪʠʯʥʠʪʝ ʛʨʝʰʢʠ ʚ ʤʦʜʝʣʠʪʝ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ɺʲʟʤʦʞʥʦ ʝ 

ʜʘʥʥʠʪʝ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʯʘʩʪʠ - ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʦʚʠ. ʅʘʡ-ʯʝʩʪʦ ʦʙʘʯʝ ʠʜʝʷʪʘ ʝ ʧʲʣʥʠʷʪ 

ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʜʘ ʙʲʜʝ ʨʘʟʜʝʣʝʥ ʥʘ ʜʘʥʥʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʜʘʥʥʠ ʟʘ ʪʝʩʪ ʠ ʜʘʥʥʠ ʟʘ ʚʘʣʠʜʘʮʠʷ. ʊʘʟʠ ʯʘʩʪ 

ʦʪ ʧʨʦʮʝʩʘ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ ʟʘ ʦʙʫʯʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʘ, ʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʤʫ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ.  

ʅʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʢʨʦʩ-ʚʘʣʠʜʘʮʠʷ - ʜʘʥʥʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʠ, ʢʘʪʦ ʝʜʠʥ ʩʝ ʠʟʧʦʣʟʚʘ 

ʟʘ ʦʙʫʯʘʚʘʥʝ ʥʘ ʤʦʜʝʣʘ, ʘ ʜʨʫʛʘʪʘ - ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʝ 

ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʩʪʘʙʠʣʥʘ ʦʮʝʥʢʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ. ɼʚʘʪʘ ʧʦ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʚʠʜʘ cross-

validation ʩʘ hold-out ʠ k-fold. ʇʨʠ hold-out ʢʨʦʩ-ʚʘʣʠʜʘʮʠʷʪʘ ʧʨʦʮʝʩʲʪ ʝ ʝʬʝʢʪʠʚʝʥ ʠ ʣʝʩʝʥ. ɼʘʥʥʠʪʝ 

ʩʝ ʜʝʣʷʪ ʥʘ ʪʨʠʪʝ ʚʝʯʝ ʩʧʦʤʝʥʘʪʠ ʧʦʜʛʨʫʧʠ, ʢʘʪʦ ʧʨʦʧʦʨʮʠʷʪʘ ʥʘ ʨʘʟʜʝʣʷʥʝ ʥʝ ʝ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʘ. 

ʇʨʠ k-fold ʢʨʦʩ-ʚʘʣʠʜʘʮʠʷʪʘ, ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʧʦʚʝʯʝ ʪʝʩʪʦʚʝ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʛʨʝʰʢʘʪʘ ʥʘ 

ʤʦʜʝʣʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʧʦʣʝʟʥʦ ʚ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ hold-out 

ʢʨʦʩ-ʚʘʣʠʜʘʮʠʷ. ɼʘʥʥʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ k ʥʘ ʙʨʦʡ ʨʘʚʥʠ ʯʘʩʪʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʚʘʣʠʜʘʮʠʷ 

(ʪʝʩʪʚʘʥʝ), ʘ ʦʩʪʘʥʘʣʠʪʝ - ʟʘ ʦʙʫʯʘʚʘʥʝ. ʇʨʦʮʝʩʲʪ ʩʝ ʧʦʚʪʘʨʷ ʟʘ ʚʩʷʢʘ ʧʦʜʛʨʫʧʘ.  

ʇʨʦʙʣʝʤʲʪ ʩ ʧʨʘʚʠʣʥʦʪʦ ʨʘʟʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʩʝ ʨʝʰʠ ʢʘʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʦʙʣʝʤ ʟʘ 

ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ ʠʟʚʘʜʢʘ ʯʨʝʟ ʩʣʝʜʥʠʪʝ ʤʝʪʦʜʠ: 

¶ ʇʨʦʩʪʘ ʩʣʫʯʘʡʥʘ ʠʟʚʘʜʢʘ 

¶ ʉʪʨʘʪʠʬʠʮʠʨʘʥʘ ʩʣʫʯʘʡʥʘ ʠʟʚʘʜʢʘ 

¶ ʉʠʩʪʝʤʘʪʠʯʥʘ ʩʣʫʯʘʡʥʘ ʠʟʚʘʜʢʘ ʠ ʜʨ. 

ʆʙʦʛʘʪʷʚʘʥʝ ʥʘ ʜʘʥʥʠ 

ʊʝʨʤʠʥʲʪ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʜʘʥʥʠ ʦʟʥʘʯʘʚʘ ʧʦʚʪʘʨʷʱʠʷʪ ʩʝ ʧʨʦʮʝʩ ʧʦ  ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠ ʯʨʝʟ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʝʧʦʟʥʘʪʠ ʜʘʥʥʠ. ʂʦʛʘʪʦ ʟʘ ʦʙʫʯʘʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥ ʤʦʜʝʣ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʦʣʷʤʦ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʚʲʟʤʦʞʥʠ ʩʣʫʯʘʠ, ʪʦʚʘ ʧʦʜʦʙʨʷʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ 

ʤʦʜʝʣʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʚ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʣʠʧʩʚʘʪ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ ʮʝʣʠʪʝ 

ʥʘ ʧʨʦʝʢʪʘ ʠʣʠ ʮʝʣʠʤ ʜʘ ʧʦʜʦʙʨʠʤ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ ʢʘʪʦ ʤʫ ʧʨʝʜʩʪʘʚʠʤ ʜʦʧʲʣʥʠʪʝʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ. 

ʏʨʝʟ ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠʟʢʫʩʪʚʝʥʦ ʩʝ ʛʝʥʝʨʠʨʘʪ ʥʦʚʠ ʜʘʥʥʠ, ʢʘʪʦ ʩʝ ʧʨʘʚʷʪ ʧʨʦʤʝʥʠ ʧʦ 

ʦʨʠʛʠʥʘʣʥʠʪʝ ʪʘʢʠʚʘ. ʆʩʚʝʥ ʯʝ ʧʦʜʦʙʨʷʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ ʠ ʥʘʤʘʣʷʚʘ ʥʫʞʜʘʪʘ ʦʪ 

ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʦʱʝ ʜʘʥʥʠ, ʢʦʝʪʦ ʝ ʪʨʫʜʝʥ ʠ ʩʢʲʧ ʧʨʦʮʝʩ, ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʩʧʦʤʘʛʘ ʠ ʟʘ 
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ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʨʝʦʙʫʯʝʥʠʝʪʦ - ʩʠʪʫʘʮʠʷ, ʚ ʢʦʷʪʦ ʤʦʜʝʣʲʪ ʪʚʲʨʜʝ ʤʥʦʛʦ ʩʝ ʙʘʟʠʨʘ ʚʲʨʭʫ 

ʦʙʫʯʠʪʝʣʥʠʪʝ ʜʘʥʥʠ ʠ ʥʝ ʦʙʦʙʱʘʚʘ ʜʦʙʨʝ ʧʨʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʦʚʠ ʪʘʢʠʚʘ. 

ʅʷʢʦʠ ʦʩʥʦʚʥʠ ʪʝʭʥʠʢʠ ʟʘ ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʜʘʥʥʠ ʩʘ ʢʦʤʧʶʪʲʨʥʦ ʟʨʝʥʠʝ, ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʘʫʜʠʦ ʜʘʥʥʠ, 

ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʪʝʢʩʪʦʚʠ ʜʘʥʥʠ. 

ʉʲʱʥʦʩʪ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ 

ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʩʘ ʤʦʞʝ ʙʠ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʜʘʥʥʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʊʝ ʩʲʭʨʘʥʷʚʘʪ ʦʛʨʦʤʥʠ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʠ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ 

ʧʦʜʭʦʜʷʱʠ ʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʚ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʠʤʘʪ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ 

ʬʫʥʢʮʠʠ - ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ, ʧʦʯʠʩʪʚʘʥʝ, ʧʦʜʛʦʪʦʚʢʘ, ʟʘʨʝʞʜʘʥʝ ʠ 

ʧʦʜʜʨʲʞʢʘʪʘ ʠʤ, ʦʙʠʢʥʦʚʝʥʦ ʚ ʨʝʣʘʮʠʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ. ɽʜʥʘ ʦʪ ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʘʨʭʠʪʝʢʪʫʨʠ, ʢʦʷʪʦ 

ʙʠ ʙʠʣʘ ʧʦʜʭʦʜʷʱʘ ʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʝ ʪʨʠʩʣʦʡʥʘʪʘ: 

¶ ʀʟʪʦʯʥʠʮʠ - ʪʦʚʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʲʨʚʠʷʪ ʩʣʦʡ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ, ʢʲʜʝʪʦ ʩʝ ʠʟʚʣʠʯʘʪ ʜʘʥʥʠ ʪʦ 

ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ. ɺ ʧʦʚʝʯʝʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ 

ʠʟʪʦʯʥʠʮʠ, ʩ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʠ ʬʦʨʤʘʪ ʥʘ ʜʘʥʥʠʪʝ. ʊʦʚʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ ʬʘʡʣʦʚʝ, 

ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʘʟʠ ʜʘʥʥʠ, XML ʜʦʢʫʤʝʥʪʠ ʠ ʪ.ʥ. 

¶ ʄʝʞʜʠʥʥʘ ʯʘʩʪ - ʤʝʞʜʠʥʥʘʪʘ ʯʘʩʪ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʩʲʜʲʨʞʘ ʨʘʟʣʠʯʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ, ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʬʠʣʪʨʠʨʘʪ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʠʟʪʦʯʥʠʮʠ, 

ʪʘʢʘ ʯʝ ʜʘ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ. ɺ ʪʦʟʠ ʩʣʦʡ ʜʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚʨʝʤʝʥʥʦ, ʢʘʪʦ 

ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʪʫʢ ʩʘ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʘ ʚʘʞʥʦʩʪ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʠ 

ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ. ʆʛʨʦʤʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʲʟʤʦʞʥʠ ʬʦʨʤʘʪʠ ʥʘ ʜʘʥʥʠʪʝ ʥʘʣʘʛʘʪ 

ʪʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʙʲʜʘʪ ʦʙʨʘʙʦʪʝʥʠ, ʟʘ ʜʘ ʙʲʜʘʪ ʩʲʭʨʘʥʝʥʠ ʠ ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʝʥ 

ʘʥʘʣʠʟ. ɺ ʪʦʟʠ ʩʣʦʡ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʘʯʠ ʢʘʪʦ ʧʦʯʠʩʪʚʘʥʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ 

ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ, ʪʘʢʘ ʯʝ ʜʘ ʙʲʜʘʪ ʩʲʭʨʘʥʝʥʠ ʚ ʝʜʥʦ 

ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʭʨʘʥʠʣʠʱʝ. ʅʘ ʪʦʚʘ ʥʠʚʦ ʜʘʥʥʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʚ OLAP ʢʫʙ, 

ʚ ʢʦʡʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʨʘʟʣʠʯʥʠ ʨʘʟʨʝʟʠ ʥʘ ʜʘʥʥʠʪʝ. 

¶ ɸʥʘʣʠʪʠʯʝʥ ʩʣʦʡ - ʪʦʟʠ ʩʣʦʡ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʩʘ ʘʥʘʣʠʟ, ʠʟʨʘʙʦʪʢʘ ʥʘ ʜʦʢʣʘʜʠ ʠ 

ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ. ʉʣʝʜ ʢʘʪʦ ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ ʩʘ ʙʠʣʠ ʦʙʨʘʙʦʪʝʥʠ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ, 

ʪʫʢ ʚʝʯʝ ʪʝ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʙʠʟʥʝʩ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ. 

ɼʘʥʥʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʤʦʜʫʣʠ ʜʘʥʥʠ ʩʧʦʨʝʜ ʩʧʝʮʠʬʠʯʥʘʪʘ ʩʬʝʨʘ ʦʪ ʙʠʟʥʝʩʘ, 

ʟʘ ʢʦʷʪʦ ʩʝ ʦʪʥʘʩʷʪ. ʊʫʢ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʧʨʦʮʝʩʠʪʝ ʧʦ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʣʘʜʠ 

ʠ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʜʘʥʥʠ, ʥʫʞʥʠ ʥʘ ʙʠʟʥʝʩʘ. 

ʉʪʲʧʢʠ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ 

ʊʘʟʠ ʘʨʭʠʪʝʢʪʫʨʘ ʝ ʧʦʜʭʦʜʷʱʘ ʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʩʪʲʧʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘʪ ʜʘ ʙʲʜʘʪ 

ʠʟʧʲʣʥʝʥʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ʅʷʢʦʠ ʦʪ ʪʷʭ ʚʝʯʝ ʧʨʠʩʲʩʪʚʘʪ ʚ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʷ ʩʢʣʘʜ ʦʪ ʜʘʥʥʠ. 

¶ ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ - ʚ ʪʨʘʜʠʮʠʦʥʥʠʷ ʩʢʣʘʜ ʦʪ ʜʘʥʥʠ, ʪʘʟʠ ʩʪʲʧʢʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ ʧʲʨʚʠʷ 

ʩʣʦʡ ʧʨʠ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ. 
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¶ ʇʦʯʠʩʪʚʘʥʝ ʥʘ ʜʘʥʥʠ - ʪʘʟʠ ʩʪʲʧʢʘ ʩʲʱʦ ʧʨʠʩʲʩʪʚʘ ʚ ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ ʚ 

ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ. ʇʨʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʜʘʥʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʩʲʭʨʘʥʝʥʠʝʪʦ ʠʤ ʚ ʩʢʣʘʜ 

ʦʪ ʜʘʥʥʠ ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʨʘʟʣʠʯʥʠ ʣʠʧʩʚʘʱʠ ʠʣʠ ʢʨʘʡʥʠ ʩʪʦʡʥʦʩʪʠ, ʢʘʢʪʦ ʠ 

ʜʘ ʩʝ ʧʨʝʤʘʭʚʘʪ ʜʫʙʣʠʨʘʥʠ ʜʘʥʥʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

¶ ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʜʘʥʥʠ ʧʨʦʮʝʩʲʪ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʩʲʱʦ ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʜʘ 

ʙʲʜʝ ʠʟʧʲʣʥʝʥ ʚ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ, ʦʙʠʢʥʦʚʝʥʦ ʦʪʥʦʚʦ ʚ ʤʝʞʜʠʥʥʠʷ ʩʣʦʡ, ʢʘʪʦ ʧʦʯʠʩʪʝʥʠʪʝ 

ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʬʦʨʤʘʪʠʨʘʥʠ ʚ ʧʦʜʭʦʜʷʱʘ ʩʪʨʫʢʪʫʨʘ. ʊʦʟʠ ʧʨʦʟʝʩ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ 

ʘʛʨʝʛʠʨʘʥʠʪʝ, ʩʦʨʪʠʨʘʥʝ, ʢʦʜʠʨʘʥʝ, ʥʦʨʤʘʣʠʟʘʮʠʷ. ʉʣʝʜ ʪʦʚʘ, ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʝ 

ʟʘʨʝʞʜʘʪ ʚ ʩʢʣʘʜʘ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʝʬʝʢʪʠʚʥʘʪʘ ʠʤ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ. 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʩʪʲʧʢʠ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʘʥʥʠ 

ʅʷʢʦʠ ʦʪ ʩʪʲʧʢʠʪʝ ʧʦ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʥʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʚ ʩʢʣʘʜʘ ʦʪ ʜʘʥʥʠ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʘ 

ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ. ɸʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ ʩʢʣʘʜ ʦʪ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʜʦʧʲʣʥʝʥʘ, ʟʘ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʦʩʪʘʥʘʣʠʪʝ ʩʪʲʧʢʠ ʦʪ ʧʨʦʮʝʩʘ, ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ: 

¶ ʇʦʜʙʦʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʪʘʟʠ ʯʘʩʪ ʦʪ ʧʨʦʮʝʩʘ ʧʦ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ ʝ ʨʝʰʘʚʘʱʘ ʟʘ ʜʦʙʨʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʦʜʝʣʘ ʠ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʝ ʚʢʣʶʯʝʥʘ ʚ ʠʜʝʷʪʘ 

ʟʘ ʩʠʩʪʝʤʘ, ʘʚʪʦʤʘʪʠʟʠʨʘʱʘ ʪʘʢʠʚʘ ʟʘʜʘʯʠ. ɺʲʟʤʦʞʥʦ ʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠ ʟʘ ʧʦʜʙʦʨ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʤʝʪʘʜʘʥʥʠ ʩ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ 

ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ ʠ ʟʘ ʨʘʙʦʪʘ ʩ ʢʦʥʢʨʝʪʥʠ ʘʣʛʦʨʠʪʤʠ. ʊʦʚʘ ʙʠ ʫʣʝʩʥʠʣʦ ʧʦʩʣʝʜʚʘʱʦʪʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʪʲʡ ʢʘʪʦ ʱʝ ʩʝ ʠʟʙʝʛʥʝ ʥʫʞʜʘʪʘ ʦʪ ʧʦʚʪʘʨʷʱʘʪʘ ʩʝ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ. 

¶ ʈʘʟʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ - ʪʘʟʠ ʩʪʲʧʢʘ ʩʲʱʦ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʧʨʦʮʝʩʘ ʧʦ ʦʩʠʛʫʨʷʚʘʥʝ 

ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʘ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ. ʈʘʟʜʝʣʷʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʩʧʦʤʘʛʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʧʨʝʦʙʫʯʘʚʘʥʝʪʦ, ʧʦʟʚʦʣʷʚʘ ʤʦʜʝʣʲʪ ʜʘ ʨʘʙʦʪʠ ʧʦ-ʜʦʙʨʝ ʩ ʥʦʚʠ ʜʘʥʥʠ ʠ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʝ 

ʦʮʝʥʝʥʦ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ. ɺ ʨʘʟʰʠʨʝʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʙʠ ʙʠʣʦ ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʥʘʙʦʨʠʪʝ ʦʪ ʜʘʥʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʠ ʤʝʪʦʜʠ, ʥʘʧʨʠʤʝʨ 

hold-out ʠ k-fold. 

¶ ʆʙʦʛʘʪʷʚʘʥʝ ʥʘ ʜʘʥʥʠ - ʦʙʦʛʘʪʷʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʝ ʦʩʦʙʝʥʦ ʮʝʥʥʘ ʩʪʲʧʢʘ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʠʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʜʘʥʥʠ ʝ ʦʛʨʘʥʠʯʝʥʦ. ʀʜʝʷʪʘ ʝ ʠʟʢʫʩʪʚʝʥʦ ʜʘ ʩʝ ʩʲʟʜʘʜʘʪ 

ʜʘʥʥʠ, ʢʦʠʪʦ ʜʘ ʧʦʜʦʙʨʷʪ ʧʨʦʮʝʩʘ ʧʦ ʦʙʫʯʝʥʠʝ ʥʘ ʤʦʜʝʣʘ, ʠʟʧʦʣʟʚʘʡʢʠ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʚʝʯʝ 

ʠʤʘʤʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ. ʄʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ 

ʜʘʥʥʠʪʝ. 

¶ ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʤʝʨʥʦʩʪʪʘ - ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʨʘʟʤʝʨʥʦʩʪʪʘ ʩʧʦʤʘʛʘ ʟʘ ʩʧʨʘʚʷʥʝ ʩʲʩ 

ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʤʥʦʛʦʤʝʨʥʠʪʝ ʜʘʥʥʠ ʢʘʪʦ ʥʘʤʘʣʠ ʙʨʦʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʧʘʟʚʘʡʢʠ ʦʩʥʦʚʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ. ɺ ʨʘʟʰʠʨʝʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʢʘʪʦ 

ʤʝʪʦʜ ʥʘ ʛʣʘʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ (PCA), ʢʦʡʪʦ ʥʘʤʘʣʷʚʘ ʙʨʦʷ ʜʠʤʝʥʩʠʠ ʢʘʪʦ ʪʨʘʥʩʬʦʨʤʠʨʘ 

ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʚʠʩʠʤʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ ʧʨʦʤʝʥʣʠʚʠ ʚ ʧʦ-ʤʘʣʢʘ ʛʨʫʧʘ ʧʨʦʤʝʥʣʠʚʠ, ʥʘʨʝʯʝʥʘ 

ʛʣʘʚʥʠ ʢʦʤʧʦʥʝʥʪʠ. ʊʦʚʘ ʙʠ ʥʘʧʨʘʚʠʣʦ ʥʘʙʦʨʠʪʝ ʦʪ ʜʘʥʥʠ ʧʦ-ʣʝʩʥʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ ʨʘʙʦʪʘ, 

ʙʝʟ ʜʘ ʙʲʜʝ ʚʣʦʰʝʥʦ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʤʦʜʝʣʘ. 

 

 



 

153 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʠʛʨʘʷʪ ʨʝʰʘʚʘʱʘ ʨʦʣʷ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ ʟʘ ʘʥʘʣʠʟ, ʢʘʪʦ 

ʧʨʝʜʣʘʛʘʪ ʜʦʙʨʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ. ʏʨʝʟ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʩʢʣʘʜʦʚʝ ʜʘʥʥʠ, ʪʘʢʘ ʯʝ ʜʘ ʚʢʣʶʯʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʪʲʧʢʠ ʟʘ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, ʤʦʞʝ ʜʘ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʥʷʢʦʠ ʦʪ ʧʨʦʮʝʩʠʪʝ ʠ ʜʘ ʩʝ 

ʫʣʝʩʥʠ ʨʘʙʦʪʘʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʢʲʧ ʠ ʚʨʝʤʝʝʤʲʢ ʧʨʦʮʝʩ. ɼʦʙʘʚʷʥʝʪʦ 

ʥʘ ʩʪʲʧʢʠ ʢʘʪʦ ʧʦʜʙʦʨ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʟʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ, ʦʙʦʛʘʪʷʚʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʨʘʟʤʝʨʥʦʩʪʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʧʦ-ʪʦʯʥʠ ʤʦʜʝʣʠ ʟʘ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʙʝʟ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʝʩʫʨʩʠ. 
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ʀʥʪʝʛʨʠʨʘʥʝ ʥʘ Amazon Web Services(AWS) ʠ Hadoop ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ɻʦʣʝʤʠ ʜʘʥʥʠ 

 Integrating Amazon Web Services (AWS) and Hadoop for Big Data processing 

ɻʝʥʦ ʉʪʝʬʘʥʦʚ1 

ɸʙʩʪʨʘʢʪ 

ɺ ʜʥʝʰʥʠʷ ʜʠʛʠʪʘʣʝʥ ʩʚʷʪ ʦʙʝʤʲʪ ʥʘ ʛʝʥʝʨʠʨʘʥʠʪʝ ʜʘʥʥʠ ʝ ʦʛʨʦʤʝʥ, ʢʦʝʪʦ ʧʨʘʚʠ ʪʷʭʥʦʪʦ 

ʝʬʝʢʪʠʚʥʦʪʦ ʩʲʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. 

ʇʨʘʚʠʣʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ AWS ʠ Hadoop ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʤʥʦʛʦʙʨʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 

ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʘʪʦ ʱʝ ʠʤ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʜʚʝʪʝ 

ʪʝʭʥʦʣʦʛʠʠ. AWS ʧʨʝʜʣʘʛʘ ʤʘʱʘʙʠʨʫʝʤʘ ʠ ʛʲʚʢʘʚʘ ʩʨʝʜʘ ʟʘ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ(cloud services), ʜʦʢʘʪʦ 

Hadoop  ʦʪʚʦʨʝʥʘ, ʨʘʟʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ɻʦʣʝʤʠ ʜʘʥʥʠ. ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʱʝ 

ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʜʚʝʪʝ 

ʪʝʭʥʦʣʦʛʠʠ.  

Abstract 

In our digital world the volume of data generated is enormous, making its efficient storage, processing, and 

analysis essential for organizations. Proper integration of AWS and Hadoop can provide numerous 

opportunities for business organizations, allowing them to take advantage of the advantages of both 

technologies. AWS offers a scalable and flexible environment for cloud services, while Hadoop is an open, 

distributed system for processing Big Data. This report will examine and analyze the advantages and 

opportunities for integration of both technologies. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ɻʦʣʝʤʠ ɼʘʥʥʠ, Hadoop, AWS, Big Data. 

JEL:  O 

1. ɺʲʚʝʜʝʥʠʝ  

ʉ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ ʠʜʚʘʱʠ ʦʪ ʠʟʪʦʯʥʠʮʠ ʢʘʪʦ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ 

(IoT) ʠ ʝʣʝʢʪʨʦʥʥʘ ʪʲʨʛʦʚʠʷ, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩʝ ʠʟʧʨʘʚʷʪ ʧʨʝʜ ʥʫʞʜʘʪʘ ʦʪ ʤʦʱʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ. Hadoop, ʢʘʪʦ ʧʦʧʫʣʷʨʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ɻʦʣʝʤʠ ʜʘʥʥʠ, 

ʧʨʝʜʣʘʛʘ ʨʘʟʧʨʝʜʝʣʝʥʦ ʩʲʭʨʘʥʝʥʠʝ ʠ ʧʘʨʘʣʝʣʥʘ ʦʙʨʘʙʦʪʢʘ, ʢʦʷʪʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ Hadoop ʚ ʣʦʢʘʣʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʟʠʩʢʚʘ 

ʩʝʨʠʦʟʥʠ ʠʥʚʝʩʪʠʮʠʠ ʠ ʨʝʩʫʨʩʠ. AWS ʧʨʝʜʣʘʛʘ ʦʙʣʘʯʥʘ ʧʣʘʪʬʦʨʤʘ ʩ ʜʠʥʘʤʠʯʥʦ ʤʘʱʘʙʠʨʘʥʝ ʠ 

ʚʠʩʦʢʘ ʥʘʜʝʞʜʥʦʩʪ, ʢʦʷʪʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʫʣʝʩʥʷʚʘ 

ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ Hadoop ʚ ʦʙʣʘʯʥʘ ʩʨʝʜʘ. 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʤʝʞʜʫ AWS ʠ Hadoop ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʤʘʱʘʙʠʨʘʪ ʜʠʥʘʤʠʯʥʦ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠ, ʜʘ ʠʟʧʦʣʟʚʘʪ ʫʧʨʘʚʣʷʚʘʥʠ ʫʩʣʫʛʠ ʢʘʪʦ Amazon EMR (Elastic MapReduce) ʠ ʜʘ 

ʥʘʤʘʣʷʪ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. ʊʦʟʠ ʜʦʢʣʘʜ ʧʨʝʜʩʪʘʚʷ ʦʩʥʦʚʥʠʪʝ ʘʩʧʝʢʪʠ 

ʠ ʧʦʣʟʠ ʦʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ Hadoop ʩ AWS. 

 

 
1 ɻʣ.ʘʩ.ʜ-ʨ. ʢʘʪʝʜʨʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʊʝʭʥʦʣʦʛʠʠ ʠ ʂʦʤʫʥʠʢʘʮʠʠ, ʋʅʉʉ, e-mail: genostefanov@unwe.bg 
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2. AWS ʠ Hadoop 

Hadoop 

ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ, ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʞʠʚʦʪʘ ʛʝʥʝʨʠʨʘ ʦʛʨʦʤʥʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ. 

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʪʷʭʥʦʪʦ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʩʪʘʚʘ ʚʩʝ ʧʦ ʪʨʫʜʥʦ. Hadoop ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʝ ʝʜʠʥ ʦʪ ʤʦʱʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʝʟʠ ʛʦʣʝʤʠ ʜʘʥʥʠ.  

Hadoop ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʘ [1] (ʬʠʛ. 1):  

¶ Hadoop Distributed File System (HDFS) - HDFS ʦʩʠʛʫʨʷʚʘ ʨʘʟʧʨʝʜʝʣʝʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʜʘʥʥʠ 

¶ Apache MapReduce - ʧʨʝʜʦʩʪʘʚʷ ʤʦʜʝʣ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ ʚ ʨʘʟʧʨʝʜʝʣʝʥʘ ʩʨʝʜʘ. 

¶ Yet Another Resource Negotiator (YARN) ï ʧʣʘʪʬʦʨʤʘ, ʢʦʷʪʦ ʫʧʨʘʚʣʷʚʘ ʠ   

ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ʢʣʲʩʪʝʨʠʪʝ.  

¶ Hadoop Common ï ʥʘʙʦʨ ʦʪ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʜʨʫʛʠ ʘʩʧʝʢʪʠ ʥʘ Hadoop, 

ʢʘʪʦ ʤʨʝʞʦʚʠ ʢʦʤʧʦʥʝʥʪʠ, ʩʠʛʫʨʥʦʩʪ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ 

 

ʌʠʛʫʨʘ 1: ʆʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ Hadoop 

 

AWS 

AWS (Amazon Web Services) ʝ ʚʦʜʝʱʘʪʘ ʦʙʣʘʯʥʘ ʧʣʘʪʬʦʨʤʘ, ʢʦʷʪʦ ʧʨʝʜʣʘʛʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʫʩʣʫʛʠ 

ʟʘ ʦʙʣʘʯʥʦ ʩʲʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ. AWS ʧʨʝʜʦʩʪʘʚʷ ʛʲʚʢʘʚʘ ʠ ʩʢʘʣʠʨʫʝʤʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʠʟʛʨʘʞʜʘʪ ʠ ʨʘʟʰʠʨʷʚʘʪ ʩʚʦʠʪʝ IT ʨʝʩʫʨʩʠ ʚ 

ʦʙʣʘʢʘ. 

AWS ʧʨʝʜʣʘʛʘ ʥʘʜ 200 ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʦʙʭʚʘʱʘʪ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʯʠʩʣʝʥʠʷ, 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ, ʙʘʟʠ ʜʘʥʥʠ, ʤʨʝʞʦʚʠ ʫʩʣʫʛʠ, ʘʥʘʣʠʪʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ, 

ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʥʘ ʦʙʝʢʪʠʪʝ (IoT) ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ʅʷʢʦʠ ʦʪ ʥʘʡ-ʠʟʚʝʩʪʥʠʪʝ ʫʩʣʫʛʠ ʥʘ 

AWS ʚʢʣʶʯʚʘʪ Amazon EC2 (Elastic Compute Cloud) ʟʘ ʚʠʨʪʫʘʣʥʠ ʩʲʨʚʲʨʠ, Amazon S3 (Simple 
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Storage Service) ʟʘ ʦʙʣʘʯʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ, Amazon RDS (Relational Database Service) ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʣʘʮʠʦʥʥʠ ʙʘʟʠ ʜʘʥʥʠ ʠ Amazon Lambda ʟʘ ʙʝʟʩʲʨʚʲʨʥʦ ʠʟʯʠʩʣʝʥʠʝ. 

  

3. ɺʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʥʪʝʛʨʘʮʠʷ 

ʅʷʢʦʠ ʦʪ ʢʣʶʯʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʧʦʣʟʠ ʦʪ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ AWS ʠ Hadoop ʩʘ (ʬʠʛ. 2): 

¶ ɽʣʘʩʪʠʯʥʘ ʠ ʤʘʱʘʙʠʨʫʝʤʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: AWS ʦʩʠʛʫʨʷʚʘ ʤʘʱʘʙʠʨʫʝʤʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʯʨʝʟ 
ʫʩʣʫʛʠ ʢʘʪʦ Amazon Elastic Compute Cloud (EC2) ʠ Amazon Elastic MapReduce (EMR), ʟʘ ʢʦʠʪʦ 

ʱʝ ʩʪʘʥʝ ʧʦ-ʧʦʜʨʦʙʥʦ ʚ ʠʟʣʦʞʝʥʠʝʪʦ. ʀʟʧʦʣʟʚʘʡʢʠ ʪʝʟʠ ʫʩʣʫʛʠ, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʛʘʪ ʣʝʩʥʦ ʜʘ 

ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʤʘʱʘʙʠʨʘʪ ʢʣʲʩʪʝʨʠʪʝ ʥʘ Hadoop ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʪʝʭʥʠʪʝ ʥʫʞʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠ. ʊʘʟʠ ʝʣʘʩʪʠʯʥʦʩʪ ʧʦʟʚʦʣʷʚʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʨʝʩʫʨʩʠ ʠ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ. 

¶ Hadoop ʫʩʣʫʛʠ: AWS ʧʨʝʜʣʘʛʘ Amazon EMR(Amazon Elastic MapReduce), ʢʦʷʪʦ ʦʧʨʦʩʪʷʚʘ 
ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ Hadoop ʢʣʲʩʪʝʨʠ. ʉ EMR ʢʦʤʧʘʥʠʠʪʝ ʤʦʛʘʪ ʙʲʨʟʦ ʠ 

ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʜʘ ʩʝ ʧʦʜʩʠʛʫʨʷʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ  Hadoop ʢʣʲʩʪʝʨʠʪʝ. ʆʩʚʝʥ 

ʪʦʚʘ, ʱʝ ʤʦʛʘʪ ʜʘ ʘʚʪʦʤʘʪʠʟʠʨʘʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ Hadoop ʢʣʲʩʪʝʨʠʪʝ, ʢʦʝʪʦ ʱʝ ʠʤ ʧʦʟʚʦʣʠ ʜʘ ʩʝ 

ʩʲʩʨʝʜʦʪʦʯʘʪ ʧʦʚʝʯʝ ʚʲʨʭʫ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠ, ʘ ʥʝ ʚʲʨʭʫ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. 

¶ ʐʠʨʦʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ: AWS ʧʨʝʜʦʩʪʘʚʷ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ, 
ʢʘʪʦ Amazon Simple Storage Service (S3), Amazon Elastic Block Store (EBS) ʠ Amazon Elastic File 

System (EFS). ʊʝʟʠ ʦʧʮʠʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦ ʠʥʪʝʛʨʠʨʘʥʠ ʩ Hadoop, 

ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʝʬʝʢʪʠʚʥʦʪʦ ʩʲʭʨʘʥʝʥʠʝ ʠ ʜʦʩʪʲʧ ʜʦ ʛʦʣʝʤʠ ʦʙʝʤʠ ʦʪ ʜʘʥʥʠ. 

¶ ʆʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ: Hadoop ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʝʤʠ 
ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʠʟʚʲʨʰʚʘʪ ʧʘʢʝʪʥʘ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟʠ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʩʣʦʞʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʜʘʥʥʠ. ʏʨʝʟ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ Hadoop ʩ AWS ʫʩʣʫʛʠ 

ʢʘʪʦ EMR, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʩʠʣʘʪʘ ʥʘ Hadoop ʟʘ ʙʲʨʟʦ ʦʙʨʘʙʦʪʢʘ ʥʘ ʛʦʣʝʤʠ 

ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ AWS. 

¶ ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʨʘʟʭʦʜʠʪʝ: AWS, ʢʘʪʦ ʜʦʩʪʘʚʯʠʢ ʥʘ ʦʙʣʘʯʥʠ ʫʩʣʫʛʠ ʧʨʝʜʦʩʪʘʚʷ ʤʦʜʝʣ ʥʘ 
ʮʝʥʦʦʙʨʘʟʫʚʘʥʝ ʧʨʠ ʢʦʡʪʦ ʙʠʟʥʝʩʘ ʧʣʘʱʘ ʩʘʤʦ ʟʘ ʨʝʩʫʨʩʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘ. ʊʦʚʘ ʤʥʦʛʦ ʜʦʙʨʝ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ Hadoop, ʪʲʡ ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʩʢʘʣʠʨʫʝʤʦʩʪ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘʛʦʨʝ ʠʣʠ ʥʘʜʦʣʫ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʫʞʜʠʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʨʘʟʭʦʜʠʪʝ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠ ʫʩʣʫʛʠ ʥʘ AWS: AWS ʧʨʝʜʣʘʛʘ ʰʠʨʦʢʘ ʛʘʤʘ ʦʪ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 
ʠʥʪʝʛʨʠʨʘʥʠ ʚ ʝʜʥʦ ʮʷʣʦʩʪʥʦ ʨʝʰʝʥʠʝ ʟʘ ʛʦʣʝʤʠ ʜʘʥʥʠ. ʅʘʧʨʠʤʝʨ,  AWS Glue ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʢʘʪʘʣʦʛʠʟʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʢʘʪʦ ETL (Extract, Transform, Load) ʠʥʩʪʨʫʤʝʥʪ, AWS 

Lambda ʟʘ ʙʝʟʩʲʨʚʲʨʥʠ (serverless) ʠʟʯʠʩʣʝʥʠʷ ʠ Amazon Redshift ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ. ʊʝʟʠ 

ʫʩʣʫʛʠ ʤʦʛʘʪ ʜʘ ʧʦʜʦʙʨʷʪ ʦʙʱʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, ʢʦʛʘʪʦ ʩʝ 

ʢʦʤʙʠʥʠʨʘʪ ʩ Hadoop. 

¶ ʉʠʛʫʨʥʦʩʪ: AWS ʧʨʝʜʦʩʪʘʚʷ ʬʫʥʢʮʠʠ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦʪʦ ʩʧʘʟʚʘʥʝ ʥʘ 
ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʢʘʪʦ ʮʷʣʦ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʋʩʣʫʛʠ ʢʘʪʦ VPC (Virtual 
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Private Cloud), IAM (Identity Access Management) ʠ Cognito ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ 

ʥʘ ʟʘʱʠʪʘʪʘ ʠ ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʚ ʮʷʣʦʩʪʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʛʦʣʝʤʠ ʜʘʥʥʠ. 

 

 

ʌʠʛʫʨʘ 2: ɺʲʟʤʦʞʥʦʩʪʠ ʠ ʧʦʣʟʠ ʦʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ AWS ʠ Hadoop 

ɽʜʥʦ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ Hadoop ʚʲʨʭʫ AWS ʝ ʢʘʢ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ 

ʩ ʜʨʫʛʠ AWS ʫʩʣʫʛʠ ʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ.  

ɺ ʪʦʟʠ ʜʦʢʫʤʝʥʪ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʥʷʢʦʠ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 

AWS ʩ Hadoop, ʢʘʪʦ ʩʝ ʩʲʩʨʝʜʦʪʦʯʠʤ ʚʲʨʭʫ ʩʣʝʜʥʠʪʝ ʘʩʧʝʢʪʠ: 

¶ ʂʘʢ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ Amazon Elastic MapReduce (EMR) ʢʘʪʦ ʫʧʨʘʚʣʷʚʘʥʘ ʫʩʣʫʛʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 
ʥʘ Hadoop ʢʣʲʩʪʝʨʠ ʚ AWS. 

¶ ʂʘʢ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʦʜʫʣʘ hadoop-aws, ʟʘ ʜʘ ʩʝ ʧʦʟʚʦʣʠ ʥʘ Hadoop ʜʘ ʧʦʣʫʯʠ ʜʦʩʪʲʧ ʜʦ ʜʘʥʥʠ, 

ʩʲʭʨʘʥʷʚʘʥʠ ʚ Amazon Simple Storage Service (S3). 

¶ ʂʘʢ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ HiveQL ʩʢʨʠʧʪʦʚʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, ʩʲʭʨʘʥʷʚʘʥʠ ʚ S3 ʩ 
ʧʦʤʦʱʪʘ ʥʘ Hadoop. 

AWS Elastic MapReduce 

Amazon EMR ʝ ʫʧʨʘʚʣʷʚʘʥʘ ʫʩʣʫʛʘ, ʢʦʷʪʦ ʧʨʘʚʠ ʙʲʨʟʦ, ʣʝʩʥʦ ʠ ʨʝʥʪʘʙʠʣʥʦ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ Apache 

Hadoop ʠ Spark ʚ ʩʨʝʜʘ ʥʘ  AWS. ʉ Amazon EMR ʤʦʞʝ ʜʘ ʩʝ ʩʪʘʨʪʠʨʘ ʥʘʧʲʣʥʦ ʬʫʥʢʮʠʦʥʘʣʝʥ Hadoop  

ʢʣʲʩʪʝʨ ʟʘ ʤʠʥʫʪʠ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʦʩʠʛʫʨʷʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ. ʆʩʚʝʥ ʪʦʚʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʫʞʜʠʪʝ ʠ ʙʶʜʞʝʪʘ, ʢʣʲʩʪʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʤʘʱʘʙʠʨʘʪ ʜʠʥʘʤʠʯʥʦ ʥʘʛʦʨʝ ʠ ʥʘʜʦʣʫ. 
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ʆʩʥʦʚʥʠʪʝ ʩʪʲʧʢʠ ʧʨʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ Hadoop ʢʣʲʩʪʝʨ ʩ ʧʦʤʦʱʪʘ ʥʘ Amazon EMR ʩʘ: 

¶ ɼʝʬʠʥʠʨʘʥʝ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʙʨʦʷ ʠ ʚʠʜ ʥʘ EC2 ʠʥʩʪʘʥʮʠʠʪʝ, ʢʦʠʪʦ ʱʝ ʬʦʨʤʠʨʘʪ 
ʢʣʲʩʪʝʨʥʠʪʝ ʚʲʟʣʠ. 

¶ ʉʦʬʪʫʝʨʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʢʣʲʩʪʝʨʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʝʨʩʠʷʪʘ ʥʘ Hadoop ʠ ʚʩʠʯʢʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ, ʢʦʠʪʦ ʱʝ ʩʝ ʠʥʩʪʘʣʠʨʘʪ. 

¶ ʅʘʩʪʨʦʡʢʠʪʝ ʥʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʢʣʲʩʪʝʨʘ, ʢʘʪʦ ʜʚʦʡʢʘʪʘ ʢʣʶʯʦʚʝ EC2, ʨʦʣʠ ʜʝʬʠʥʠʨʘʥʠ ʚ IAM ʠ 
ʛʨʫʧʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ(Security Groups). 

¶ ʄʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʚʭʦʜʥʠ ʠ ʠʟʭʦʜʥʠ ʜʘʥʥʠ ʚ S3 ʠʣʠ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ. 

ɿʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʛʦʨʝ ʦʧʠʩʘʥʠʪʝ ʩʪʲʧʢʠ, AWS ʧʨʝʜʦʩʪʘʚʷ ʥʷʢʦʣʢʦ ʚʲʟʤʦʞʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ AWS ʢʦʥʟʦʣʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, AWS CLI (Command Line Interface) ʠ AWS SDK. 

Hadoop ʠ AWS S3 

S3 ʝ ʩʠʣʥʦ ʤʘʱʘʙʠʨʫʝʤʘ ʠ ʩʠʛʫʨʥʘ ʫʩʣʫʛʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʦʙʝʢʪʠ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʲʭʨʘʥʷʚʘ 

ʚʩʷʢʘʢʚʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ ʚʲʚ ʚʩʷʢʘʢʲʚ ʬʦʨʤʘʪ. S3 ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʝʟʝʨʦ ʦʪ ʜʘʥʥʠ (Data lake) 

ʠʣʠ ʩʢʣʘʜ ʟʘ ʜʘʥʥʠ (Data WareHouse) ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʩʫʨʦʚʠ ʠʣʠ ʦʙʨʘʙʦʪʝʥʠ ʜʘʥʥʠ. Hadoop 

ʠʟʧʦʣʟʚʘ ʤʦʜʫʣʘ hadoop-aws ʟʘ ʜʘ ʜʦʩʪʲʧʠ ʜʘʥʥʠ ʩʲʭʨʘʥʷʚʘʥʠ ʚ S3. 

ʄʦʜʫʣʲʪ hadoop-aws ʚʢʣʶʯʚʘ ʚ ʩʝʙʝ ʩʠ S3A ʢʣʠʝʥʪʘ, ʢʦʡʪʦ ʝ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ, 

ʩʲʚʤʝʩʪʠʤʘ ʩ Hadoop, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ Hadoop ʜʘ ʯʝʪʘʪ ʠ ʟʘʧʠʩʚʘʪ ʜʘʥʥʠ ʦʪ S3, 

ʠʟʧʦʣʟʚʘʡʢʠ ʩʪʘʥʜʘʨʪʥʠʪʝ API-ʪʘ ʥʘ ʬʘʡʣʦʚʘʪʘ ʩʠʩʪʝʤʘ ʥʘ Hadoop. S3A ʢʣʠʝʥʪʲʪ ʧʦʜʜʲʨʞʘ ʬʫʥʢʮʠʠ 

ʢʘʪʦ batch uploads, ʩʲʨʚʲʨʥʦ ʢʨʠʧʪʠʨʘʥʝ (server-side encryption) ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ. 

ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ S3A ʢʣʠʝʥʪʘ ʩʪʘʚʘ ʯʨʝʟ ʜʦʙʘʚʷʥʝʪʦ ʥʘ hadoop-aws ʚ ʩʧʠʩʲʢʘ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ 

(HADOOP_OPTIONAL_TOOLS) ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʠʷ ʬʘʡʣ ʥʘ Hadoop - hadoop-env.sh  ʉʲʱʦ ʪʘʢʘ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʥʬʠʛʫʨʠʨʘʪ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʚ core-site.xml ʬʘʡʣʲʪ ʠ ʜʘ ʩʝ ʜʦʙʘʚʷʪ AWS 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠ ʜʘʥʥʠ(ʢʘʪʦ Access ʠ Secret ʢʣʶʯʦʚʝʪʝ) ʠ ʜʨʫʛʠ ʥʘʩʪʨʦʡʢʠ ʟʘ ʜʦʩʪʲʧ ʜʦ S3. 

ʇʨʠʤʝʨʝʥ ʢʦʥʬʠʛʫʨʘʮʠʦʥʝʥ ʬʘʡʣ ʙʠ ʠʟʛʣʝʞʜʘʣ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

<configuration> 

<property> 

<name>fs.s3a.access.key</name> 

<value>YOUR_ACCESS_KEY</value> 

</property> 

<property> 

<name>fs.s3a.secret.key</name> 

<value>YOUR_SECRET_KEY</value> 

</property> 

<property> 

<name>fs.s3a.endpoint</name> 
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<value>s3.amazonaws.com</value> 

</property> 

<property> 

<name>fs.s3a.impl</name> 

<value>org.apache.hadoop.fs.s3a.S3AFileSystem</value> 

</property> 

</configuration> 

HiveQL ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ 

ʚHive ʝ Apache Hadoop ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ, ʢʦʷʪʦ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʘʥʘʣʠʟ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʷʚʢʠ (SQL queries) ʚʲʨʭʫ ʛʦʣʝʤʠ ʜʘʥʥʠ, ʩʲʭʨʘʥʷʚʘʥʠ ʚ HDFS ʠʣʠ ʜʨʫʛʠ 

ʩʠʩʪʝʤʠ. HiveQL (Hive Query Language) ʝ ʯʘʩʪ ʦʪ Hive ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ SQL-ʙʘʟʠʨʘʥ ʝʟʠʢ ʟʘ 

ʟʘʧʠʪʚʘʥʠʷ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʠ ʧʦʣʫ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʚ 

Hadoop. 

Hive ʤʦʞʝ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʩ AWS ʯʨʝʟ Amazon EMR. ʆʩʚʝʥ ʪʦʚʘ Hive ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʜʦʩʪʲʧʠ 

ʜʘʥʥʠ ʩʲʭʨʘʥʷʚʘʥʠ ʚ S3 ʩ ʧʦʤʦʱʪʘ ʥʘ S3A ʢʣʠʝʥʪʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Hive ʟʘ ʯʝʪʝʥʝ ʥʘ ʜʘʥʥʠ ʦʪ s3 ʠʟʠʩʢʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʪʘʙʣʠʮʘ. ʇʨʠʤʝʨʝʥ ʩʢʨʠʧʪ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ Logs ʪʘʙʣʠʮʘ ʚ Hive: 

CREATE EXTERNAL TABLE logs ( 

host STRING, 

identity STRING, 

user STRING, 

time STRING, 

request STRING, 

status STRING, 

size STRING, 

referer STRING, 

agent STRING 

) 

ROW FORMAT SERDE 'org.apache.hadoop.hive.serde2.RegexSerDe' 

WITH SERDEPROPERTIES ( 

"input.regex" = "([^ ]*) ([^ ]*) ([^ ]*) ( -|\\[[^ \\]]* \\]) ([^ \"]*| \"[^\"]* \") (-|[0-9]*) (-|[0-9]*)(?: ([^ 

\"]*| \"[^ \"]* \") ([^ \"]*| \"[^\"]* \"))?" 

) 
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LOCATION 's3a://your-bucket/logs/'; 

ʊʘʢʘ ʜʝʬʠʥʠʨʘʥʘʪʘ ʪʘʙʣʠʮʘ logs ʩʣʫʞʠ ʢʘʪʦ ʫʢʘʟʘʪʝʣ ʢʲʤ ʦʙʝʢʪʠʪʝ ʚ s3. ʀʟʧʦʣʟʚʘʡʢʠ HiveQL ʝʟʠʢʘ 

ʜʘʥʥʠʪʝ ʦʪ ʪʘʙʣʠʮʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʯʝʪʘʪ ʠ ʜʘ ʩʝ ʦʙʨʘʙʦʪʷʪ. ʇʨʠʤʝʨʝʥ HiveQL ʩʢʨʠʧʪ: 

SELECT status, count(*) AS count 

FROM logs 

GROUP BY status 

ORDER BY count DESC; 

ʆʩʚʝʥ ʪʦʚʘ ʜʘʥʥʠʪʝ ʦʪ ʦʙʨʘʙʦʪʢʘʪʘ (ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʛʦʨʥʘʪʘ ʟʘʷʚʢʘ) ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʠʰʘʪ ʦʙʨʘʪʥʦ ʚ S3. 

ʇʨʠʤʝʨʝʥ HiveQL ʩʢʨʠʧʪ: 

INSERT OVERWRITE DIRECTORY 's3a://your-bucket/results/' 

SELECT status, count(*) AS count 

FROM logs 

GROUP BY status ORDER BY count DESC 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ AWS ʠ Hadoop ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʱʘʙʠʨʫʝʤʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʣʲʩʪʝʨʠʪʝ ʥʘ Hadoop, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʛʦʣʝʤʠ 

ʜʘʥʥʠ, ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ. ʊʷ 

ʧʦʟʚʦʣʷʚʘ ʥʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʩʝ ʩʲʩʨʝʜʦʪʦʯʘʪ ʚʲʨʭʫ ʠʟʚʣʠʯʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʦʪ ʩʚʦʠʪʝ ʜʘʥʥʠ, 

ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʩʠʣʘʪʘ ʠ ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʠʟʯʠʩʣʝʥʠʷʪʘ ʚ ʦʙʣʘʢʘ. 
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ʀʥʦʚʘʪʠʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʩʪʨʠʙʫʮʠʷ ʥʘ ʙʠʦ 

ʧʨʦʜʫʢʪʠ 

 Innovative Information Systems and Technologies for the Distribution of Organic Products 

ɸʥʠ ʄʝʪʠʝʚʘ1 

ɸʙʩʪʨʘʢʪ 

ɸʢʪʫʘʣʥʦʩʪʪʘ ʥʘ ʪʝʤʘʪʘ ʧʨʦʠʟʪʠʯʘ ʦʪ ʥʘʨʘʩʪʚʘʱʦʪʦ ʛʣʦʙʘʣʥʦ ʪʲʨʩʝʥʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʢʘʪʦ ʫʣʝʩʥʷʚʘʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʅʘʫʯʥʠʷʪ 

ʜʦʢʣʘʜ ʠʟʩʣʝʜʚʘ ʨʦʣʷʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʏʨʝʟ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ IoT, 

ʙʣʦʢʯʝʡʥ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʧʝʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʢʣʘʜʦʚʝ, ʩʝ ʧʦʜʯʝʨʪʘʚʘ 

ʢʘʢ ʪʝ ʦʩʠʛʫʨʷʚʘʪ ʧʨʦʟʨʘʯʥʦʩʪ, ʧʨʦʩʣʝʜʠʤʦʩʪ ʠ ʦʧʝʨʘʪʠʚʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ 

ʜʦʩʪʘʚʢʠ. ʆʙʩʲʞʜʘʪ ʩʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʠ ʙʘʨʠʝʨʠʪʝ ʧʨʝʜ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʢʪʦ ʠ ʙʲʜʝʱʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ. 

Abstract 

The relevance of the topic stems from the growing global demand for organic products and the need to 

improve efficiency and transparency in the supply chain. Information systems and technologies play a key 

role in addressing these challenges by facilitating the management and distribution of organic products. This 

scientific paper examines the role of innovative information systems and technologies in enhancing the 

distribution of organic products. By exploring technologies such as IoT, blockchain, and automation in 

logistics operations and warehouse management, it emphasizes how these tools provide transparency, 

traceability, and operational efficiency in the supply chain. The challenges and barriers to the adoption of 

these technologies are discussed, along with future trends in the digitalization and sustainable development 

of organic products. 
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ɺʲʚʝʜʝʥʠʝ 

ɻʣʦʙʘʣʥʠʷʪ ʧʘʟʘʨ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʦʪʙʝʣʷʟʘ ʟʥʘʯʠʪʝʣʝʥ ʨʲʩʪ ʧʨʝʟ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ, ʚʦʜʝʥ ʦʪ 

ʥʘʨʘʩʪʚʘʱʘʪʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʘ ʟʜʨʘʚʦʩʣʦʚʥʠʷ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ, ʫʩʪʦʡʯʠʚʦʪʦ 

ʨʘʟʚʠʪʠʝ ʠ ʝʪʠʯʥʠʪʝ ʧʨʘʢʪʠʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʨʘʥʠ. ʇʨʝʟ 2023 ʛ. ʩʚʝʪʦʚʥʠʷʪ ʧʘʟʘʨ ʥʘ ʙʠʦ ʭʨʘʥʠ 

ʠ ʥʘʧʠʪʢʠ ʙʝʰʝ ʦʮʝʥʝʥ ʥʘ 231.52 ʤʠʣʠʘʨʜʘ ʜʦʣʘʨʘ, ʢʘʪʦ ʩʝ ʦʯʘʢʚʘ ʜʘ ʥʘʨʘʩʥʝ ʩ 13.9% ʜʦ 2030 ʛ. 

(Grand View Research). ʊʦʟʠ ʟʥʘʯʠʪʝʣʝʥ ʨʲʩʪ ʧʦʜʯʝʨʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʝʬʝʢʪʠʚʥʦʩʪ ʚ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ Ăʃʦʛʠʩʪʠʢʘ ʠ ʚʝʨʠʛʠ ʥʘ ʜʦʩʪʘʚʢʠʪʝñ, ʋʅʉʉ,  e-mail: ani_metieva@unwe.bg 
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ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʫʥʠʢʘʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʪʦʢʠ. ɹʠʦ ʧʨʦʜʫʢʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʪʨʦʛʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʦʙʨʘʙʦʪʢʘ ʠ ʜʠʩʪʨʠʙʫʮʠʷ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ 

ʦʪ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ (Manteghi et al., 2023). 

ʉʣʦʞʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʩʝ ʫʚʝʣʠʯʘʚʘ ʧʦʨʘʜʠ ʪʷʭʥʘʪʘ 

ʢʨʘʪʢʘ ʪʨʘʡʥʦʩʪ, ʢʦʝʪʦ ʧʨʘʚʠ ʚʨʝʤʝʚʦ ʯʫʚʩʪʚʠʪʝʣʥʘʪʘ ʣʦʛʠʩʪʠʢʘ ʢʨʠʪʠʯʝʥ ʬʘʢʪʦʨ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʜʫʢʪʘ. ʆʩʚʝʥ ʪʦʚʘ, ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʯʝʩʪʦ ʠʟʠʩʢʚʘʪ ʧʨʦʟʨʘʯʥʦʩʪ 

ʦʪʥʦʩʥʦ ʧʨʦʠʟʭʦʜʘ ʠ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʠʷ ʩʪʘʪʫʩ ʥʘ ʪʝʟʠ ʧʨʦʜʫʢʪʠ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʨʝʰʝʥʠʷ ʟʘ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʦʩʠʛʫʨʷʪ ʧʨʦʩʣʝʜʠʤʦʩʪ ʠ ʛʘʨʘʥʪʠʨʘʪ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ 

ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʀʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʝ 

ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʚʝʨʠʛʘʪʘ 

ʥʘ ʜʦʩʪʘʚʢʠ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ 

(IoT), ʙʣʦʢʯʝʡʥ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʘʪ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ 

ʧʨʦʜʫʢʪʠ, ʢʘʪʦ ʧʦʜʦʙʨʷʪ ʧʨʦʟʨʘʯʥʦʩʪʪʘ, ʧʨʦʩʣʝʜʠʤʦʩʪʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʊʝʟʠ ʩʠʩʪʝʤʠ 

ʦʩʠʛʫʨʷʚʘʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʜʘʥʥʠ ʟʘ ʫʩʣʦʚʠʷʪʘ, ʧʨʠ ʢʦʠʪʦ ʧʨʦʜʫʢʪʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʪ, 

ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʆʩʚʝʥ 

ʪʦʚʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʦʧʪʠʤʠʟʠʨʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʢʘʪʦ ʥʘʤʘʣʠ ʯʦʚʝʰʢʠʪʝ ʛʨʝʰʢʠ, 

ʧʦʜʦʙʨʠ ʩʢʦʨʦʩʪʪʘ ʠ ʥʘʤʘʣʠ ʦʧʝʨʘʪʠʚʥʠʪʝ ʨʘʟʭʦʜʠ (Xuezhen, n.d.,2020). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ 

ɹʠʦ ʧʨʦʜʫʢʪʠʪʝ ʩʝ ʦʪʛʣʝʞʜʘʪ ʠ ʧʨʝʨʘʙʦʪʚʘʪ ʩʲʛʣʘʩʥʦ ʩʧʝʮʠʬʠʯʥʠ ʟʝʤʝʜʝʣʩʢʠ ʩʪʘʥʜʘʨʪʠ, 

ʢʦʠʪʦ ʧʨʠʦʨʠʪʠʟʠʨʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ ʠ ʟʘʙʨʘʥʷʚʘʪ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʩʠʥʪʝʪʠʯʥʠ 

ʧʝʩʪʠʮʠʜʠ, ʪʦʨʦʚʝ, ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʠʮʠʨʘʥʠ ʦʨʛʘʥʠʟʤʠ (ɻʄʆ) ʠ ʣʲʯʝʥʠʝ. ʊʝʟʠ ʧʨʦʜʫʢʪʠ ʪʨʷʙʚʘ ʜʘ 

ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʪʨʦʛʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʝʨʪʠʬʠʢʘʮʠʷ, ʢʘʪʦ ʪʝʟʠ, ʥʘʣʦʞʝʥʠ ʦʪ USDA Organic ʚ ʉɸʑ, 

ɽʚʨʦʧʝʡʩʢʠʷ ʨʝʛʣʘʤʝʥʪ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʩʪʘʥʜʘʨʪʠ ʚ ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʠ (Zaruk et al., 

2023). ʇʨʦʮʝʩʲʪ ʥʘ ʩʝʨʪʠʬʠʢʘʮʠʷ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʟʘʧʘʟʚʘʪ ʩʚʦʷʪʘ ʮʷʣʦʩʪ ʧʦ ʚʨʝʤʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ. ʊʲʨʩʝʥʝʪʦ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʪʲʡ ʢʘʪʦ 
ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʛʠ ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ ʧʦ-ʟʜʨʘʚʦʩʣʦʚʥʠ ʠ ʝʢʦʣʦʛʠʯʥʦ ʫʩʪʦʡʯʠʚʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʧʨʦʜʫʢʪʠ. ɹʠʦ ʧʨʦʜʫʢʪʠʪʝ ʯʝʩʪʦ ʩʝ ʧʨʦʜʘʚʘʪ ʥʘ ʧʦ-ʚʠʩʦʢʠ ʮʝʥʠ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʝʮʠʟʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʷʭʥʘʪʘ ʜʠʩʪʨʠʙʫʮʠʷ, ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʟʘʛʫʙʠ ʚ 

ʩʪʦʡʥʦʩʪʪʘ. ʇʦʨʘʜʠ ʚʠʩʦʢʠʪʝ ʦʯʘʢʚʘʥʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, ʟʘʧʘʟʚʘʥʝʪʦ 

ʥʘ ʙʠʦ ʩʝʨʪʠʬʠʢʘʮʠʷʪʘ ʧʨʝʟ ʮʷʣʘʪʘ ʚʝʨʠʛʘ ʥʘ ʜʦʩʪʘʚʢʠ ʝ ʩʣʦʞʝʥ ʧʨʦʮʝʩ (Guanqi and Husnain, 2022) 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ 

ɼʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʩʲʟʜʘʚʘ ʨʝʜʠʮʘ ʫʥʠʢʘʣʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʪʦʢʠ. ʇʲʨʚʦ, ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʠʤʘʪ ʧʦ-ʢʨʘʪʲʢ ʩʨʦʢ ʥʘ ʛʦʜʥʦʩʪ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ 

ʩʠʥʪʝʪʠʯʥʠ ʢʦʥʩʝʨʚʘʥʪʠ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʝ ʠʟʠʩʢʚʘʪ ʧʦ-ʙʲʨʟʘ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʣʦʛʠʩʪʠʢʘ, ʟʘ ʜʘ 

ʜʦʩʪʠʛʥʘʪ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʦʧʪʠʤʘʣʥʦ ʩʲʩʪʦʷʥʠʝ. ʆʩʚʝʥ ʪʦʚʘ, ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ 

ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʨʝʰʝʥʠʷ ʟʘ 

ʪʨʘʥʩʧʦʨʪ ʠ ʩʲʭʨʘʥʝʥʠʝ (Mishev and Stoyanova, 2009) ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʩʣʝʜʠʤʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ 

ʝ ʜʨʫʛʦ ʦʩʥʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ɹʠʦ ʧʨʦʜʫʢʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʩʣʝʜʷʚʘʥʠ ʥʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ 
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ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʩʝʨʪʠʬʠʢʘʮʠʷ. 

ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʚʩʝ ʧʦʚʝʯʝ ʠʟʠʩʢʚʘʪ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʠʟʭʦʜʘ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʠ ʢʘʢ ʩʘ 

ʧʨʦʠʟʚʝʜʝʥʠ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʚʥʝʜʨʷʚʘʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʪʝʟʠ ʧʨʦʮʝʩʠ ʨʲʯʥʦ ʝ ʢʘʢʪʦ ʚʨʝʤʝʝʤʢʦ, ʪʘʢʘ ʠ ʧʦʜʘʪʣʠʚʦ ʥʘ ʛʨʝʰʢʠ, ʢʦʝʪʦ ʧʨʘʚʠ ʠʥʦʚʘʪʠʚʥʠʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ (Dragomirov, 2015). ʆʩʚʝʥ 

ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʨʝʛʫʣʘʮʠʠʪʝ ʚ ʩʝʢʪʦʨʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʠʟʠʩʢʚʘʪ ʟʥʘʯʠʪʝʣʥʠ 

ʫʩʠʣʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ. ʅʝʩʧʘʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ 

ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʟʘʛʫʙʘ ʥʘ ʙʠʦ ʩʝʨʪʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, ʢʦʝʪʦ ʙʠ 

ʥʘʤʘʣʠʣʦ ʪʷʭʥʘʪʘ ʩʪʦʡʥʦʩʪ ʠ ʧʨʠʚʣʝʢʘʪʝʣʥʦʩʪ ʥʘ ʧʘʟʘʨʘ (van Hilten et al., 2020). 

ʊʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʚ ʜʠʩʪʨʠʙʫʮʠʷʪʘ 

IoT ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (IoT) ʝ ʪʨʘʥʩʬʦʨʤʠʨʘʱʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ, 

ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʪʨʘʥʩʧʦʨʪ ʠ ʩʲʭʨʘʥʝʥʠʝ. IoT 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ RFID ʪʘʛʦʚʝ, GPS ʪʨʘʢʝʨʠ ʠ ʩʤʘʨʪ ʩʝʥʟʦʨʠ ʤʦʛʘʪ ʜʘ ʩʣʝʜʷʪ ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ, ʢʘʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪ, ʦʩʠʛʫʨʷʚʘʡʢʠ, ʯʝ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʪ 

ʧʨʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʫʩʣʦʚʠʷ. ʊʝʟʠ ʩʝʥʟʦʨʠ ʧʨʝʜʦʩʪʘʚʷʪ ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʧʨʦʜʫʢʪʠʪʝ, ʧʨʝʜʫʧʨʝʞʜʘʚʘʡʢʠ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʟʘ ʚʩʷʢʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʧʘʨʘʤʝʪʨʠ (Xuezhen, 2020). ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʧʨʝʩʥʠ ʙʠʦ ʧʨʦʜʫʢʪʠ, IoT ʩʝʥʟʦʨʠʪʝ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʛʨʘʜʝʥʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʟʘ ʜʘ ʩʣʝʜʷʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʪʦʚʘʨʘ. 

ɸʢʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘʜʚʠʰʠ ʜʦʧʫʩʪʠʤʠʪʝ ʛʨʘʥʠʮʠ, ʩʝ ʠʟʧʨʘʱʘ ʩʠʛʥʘʣ ʜʦ ʩʲʦʪʚʝʪʥʠʪʝ ʣʠʮʘ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʘʜʨʝʩʠʨʘʪ ʧʨʦʙʣʝʤʘ ʥʝʟʘʙʘʚʥʦ. ʊʘʟʠ ʚʲʟʤʦʞʥʦʩʪ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʘ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ 
ʠʟʠʩʢʚʘʪ ʩʪʨʦʛʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʫʩʣʦʚʠʷ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʪʷʭʥʦʪʦ ʢʘʯʝʩʪʚʦ ʠ ʩʝʨʪʠʬʠʢʘʮʠʦʥʝʥ ʩʪʘʪʫʩ 

(Taj et al., 2023). 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʥʘ IoT ʩ Warehouse Management Systems (WMS) ʧʦʟʚʦʣʷʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʟʘʧʘʩʠʪʝ, ʢʘʪʦ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʧʨʦʜʫʢʪʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʧʨʠ 

ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ. ʊʦʚʘ ʥʘʤʘʣʷʚʘ ʯʦʚʝʰʢʠʪʝ ʛʨʝʰʢʠ ʠ ʤʠʥʠʤʠʟʠʨʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʘʣʷʥʝ, ʢʘʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʫʩʢʦʨʷʚʘ ʧʨʦʮʝʩʠʪʝ ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʨʲʯʢʠ (Soori et al., 2023). ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ 

ʩʠʩʪʝʤʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʢʘʪʦ ʥʘʤʘʣʷʚʘʪ ʨʘʟʭʦʜʠʪʝ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ IoT ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʨʠʥʘʩʷ ʠ ʟʘ ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ, 

ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʙʲʨʟʦ ʜʘ ʨʝʘʛʠʨʘʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʪʲʨʩʝʥʝʪʦ (Dragomirov, 2015). 

ɹʣʦʢʯʝʡʥ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʧʨʦʩʣʝʜʠʤʦʩʪ 

ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʨʝʜʣʘʛʘ ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʟʘʧʠʩʚʘʥʝ ʠ ʧʨʦʚʝʨʢʘ ʥʘ 

ʪʨʘʥʟʘʢʮʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ, ʦʩʠʛʫʨʷʚʘʡʢʠ ʧʲʣʥʘ ʧʨʦʩʣʝʜʠʤʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ. 

ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ, ʢʲʜʝʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʨʝʛʫʣʘʪʦʨʠʪʝ ʠʟʠʩʢʚʘʪ 

ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʯʝ ʧʨʦʜʫʢʪʠʪʝ ʩʘ ʧʨʦʠʟʚʝʜʝʥʠ, ʦʙʨʘʙʦʪʝʥʠ ʠ ʜʠʩʪʨʠʙʫʪʠʨʘʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʙʠʦ 

ʩʪʘʥʜʘʨʪʠʪʝ. ɹʣʦʢʯʝʡʥ ʧʦʟʚʦʣʷʚʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʠ, ʥʝʧʨʦʤʝʥʠʤʠ ʟʘʧʠʩʠ ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʚ 

ʧʨʦʮʝʩʘ, ʢʦʝʪʦ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʮʝʣʦʩʪʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʝ ʟʘʧʘʟʝʥʘ ʦʪ ʬʝʨʤʘʪʘ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ .ʏʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʣʦʢʯʝʡʥ, ʢʦʤʧʘʥʠʠʪʝ ʤʦʛʘʪ ʜʘ ʟʘʧʠʩʚʘʪ ʚʩʷʢʘ ʩʪʲʧʢʘ ʚ ʧʲʪʫʚʘʥʝʪʦ ʥʘ ʧʨʦʜʫʢʪʘ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʝʨʤʘʪʘ, ʤʝʪʦʜʠʪʝ ʥʘ ʢʫʣʪʠʚʠʨʘʥʝ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʲʭʨʘʥʝʥʠʝ ʠ 
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ʪʨʘʥʩʧʦʨʪ. ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʣʫʯʘʪ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ QR ʢʦʜ ʥʘ ʦʧʘʢʦʚʢʘʪʘ, ʢʘʪʦ 

ʧʦʣʫʯʘʪ ʧʲʣʥʘ ʧʨʦʟʨʘʯʥʦʩʪ ʟʘ ʧʨʦʠʟʭʦʜʘ ʥʘ ʧʨʦʜʫʢʪʘ. ʊʦʚʘ ʠʟʛʨʘʞʜʘ ʜʦʚʝʨʠʝ ʢʲʤ ʤʘʨʢʘʪʘ ʠ ʟʘʩʠʣʚʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʜʦʚʝʨʠʝ ʚ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ (Manteghi et al., 2023). 

ɹʣʦʢʯʝʡʥ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʠʟʤʘʤʠ ʥʘ ʧʘʟʘʨʘ ʟʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʌʘʣʰʠʚʠʪʝ ʙʠʦ ʧʨʦʜʫʢʪʠ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʨʘʩʪʚʘʱ ʧʨʦʙʣʝʤ, ʪʲʡ ʢʘʪʦ ʥʷʢʦʠ ʜʦʩʪʘʚʯʠʮʠ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʧʦ-

ʚʠʩʦʢʠʪʝ ʮʝʥʠ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ. ʏʨʝʟ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʟʨʘʯʥʘ ʠ ʧʨʦʚʝʨʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʧʨʦʜʫʢʪʘ, ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʪʘ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʩʘʤʦ ʘʚʪʝʥʪʠʯʥʠ ʙʠʦ ʧʨʦʜʫʢʪʠ ʜʦʩʪʠʛʘʪ ʜʦ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ (van Hilten et al., 2020). 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʣʦʛʠʩʪʠʢʘʪʘ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʠ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ (AI) ʠʛʨʘʷʪ ʚʩʝ ʧʦ-ʚʘʞʥʘ ʨʦʣʷ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ 

ʜʦʩʪʘʚʢʠʪʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʤʦʛʘʪ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʦʮʝʩʠ 

ʯʨʝʟ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʫʞʜʘʪʘ ʦʪ ʯʦʚʝʰʢʘ ʥʘʤʝʩʘ, ʧʦʜʦʙʨʷʚʘʡʢʠ ʩʢʦʨʦʩʪʪʘ ʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʟʘʜʘʯʠ ʢʘʪʦ 

ʧʦʜʙʦʨ ʥʘ ʧʦʨʲʯʢʠ, ʦʧʘʢʦʚʘʥʝ ʠ ʧʣʘʥʠʨʘʥʝ ʥʘ ʤʘʨʰʨʫʪʠ. AI ʩʠʩʪʝʤʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʪʲʨʩʝʥʝʪʦ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʘʧʘʩʠʪʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʢʘʪʦ ʛʘʨʘʥʪʠʨʘʪ 

ʙʲʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ ʜʦʩʪʘʚʷʥʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ (Xuezhen, 2020). ʅʘʧʨʠʤʝʨ, AI-

ʙʘʟʠʨʘʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʪʲʨʩʝʥʝʪʦ ʤʦʛʘʪ ʜʘ ʘʥʘʣʠʟʠʨʘʪ ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ 

ʧʨʦʜʘʞʙʠ ʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, ʟʘ ʜʘ ʧʨʝʜʚʠʜʷʪ ʙʲʜʝʱʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʙʠʦ 

ʧʨʦʜʫʢʪʠ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʨʝʛʫʣʠʨʘʪ ʥʠʚʘʪʘ ʥʘ ʟʘʧʘʩʠʪʝ, ʥʘʤʘʣʷʚʘʡʢʠ ʨʠʩʢʘ ʦʪ 

ʥʝʜʦʩʪʠʛ ʠʣʠ ʧʨʝʢʦʤʝʨʥʠ ʟʘʧʘʩʠ. ʇʦʜʦʙʥʦ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʦʨʪʠʨʘʥʝ ʠ ʦʧʘʢʦʚʘʥʝ 

ʛʘʨʘʥʪʠʨʘʪ, ʯʝ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʩʲʛʣʘʩʥʦ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, 

ʤʠʥʠʤʠʟʠʨʘʡʢʠ ʨʠʩʢʘ ʦʪ ʟʘʤʲʨʩʷʚʘʥʝ ʠ ʟʘʧʘʟʚʘʡʢʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʜʫʢʪʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʠʩʪʨʠʙʫʮʠʷʪʘ (Javaid et al., 2023). 

ɸʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʩʲʱʦ ʪʘʢʘ ʥʘʤʘʣʷʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʯʦʚʝʰʢʠ ʛʨʝʰʢʠ ʚ ʣʦʛʠʩʪʠʯʥʠʪʝ 

ʦʧʝʨʘʮʠʠ, ʢʦʝʪʦ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʙʦʪʘ ʩ ʯʫʚʩʪʚʠʪʝʣʥʠ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʏʨʝʟ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʤʧʘʥʠʠʪʝ ʤʦʛʘʪ ʥʝ ʩʘʤʦ ʜʘ ʧʦʜʦʙʨʷʪ ʦʧʝʨʘʪʠʚʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʥʦ ʠ ʜʘ ʥʘʤʘʣʷʪ 

ʨʘʟʭʦʜʠʪʝ ʠ ʜʘ ʛʘʨʘʥʪʠʨʘʪ, ʯʝ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ ʜʦʩʪʠʛʘʪ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʦʧʪʠʤʘʣʥʦ ʩʲʩʪʦʷʥʠʝ 

(Subeesh and Mehta, 2021). 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʙʘʨʠʝʨʠ ʧʨʝʜ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ɺʲʧʨʝʢʠ ʷʩʥʠʪʝ ʧʦʣʟʠ ʦʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ IoT, ʙʣʦʢʯʝʡʥ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ 

ʙʠʦ ʧʨʦʜʫʢʪʠ, ʥʷʢʦʣʢʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʰʠʨʦʢʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ. ɺʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ 

ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʟʥʘʯʠʪʝʣʥʘ ʙʘʨʠʝʨʘ, ʦʩʦʙʝʥʦ ʟʘ ʤʘʣʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʪʲʨʛʦʚʮʠ ʥʘ 

ʙʠʦ ʧʨʦʜʫʢʪʠ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʩʠʩʪʝʤʠ ʢʘʪʦ ʙʣʦʢʯʝʡʥ ʠʣʠ IoT ʠʟʠʩʢʚʘ ʟʥʘʯʠʪʝʣʥʠ 

ʧʲʨʚʦʥʘʯʘʣʥʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʭʘʨʜʫʝʨ, ʩʦʬʪʫʝʨ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʝʧʦʩʠʣʥʦ ʟʘ 

ʧʦ-ʤʘʣʢʠʪʝ ʙʠʟʥʝʩʠ. 

ʆʩʚʝʥ ʬʠʥʘʥʩʦʚʠʪʝ ʙʘʨʠʝʨʠ, ʩʲʱʝʩʪʚʫʚʘ ʠ ʟʥʘʯʠʪʝʣʝʥ ʥʝʜʦʩʪʠʛ ʥʘ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʢʘʜʨʠ ʚ 

ʤʥʦʛʦ ʨʝʛʠʦʥʠ, ʢʲʜʝʪʦ ʙʠʟʥʝʩʠʪʝ ʥʝ ʨʘʟʧʦʣʘʛʘʪ ʩ ʥʫʞʥʘʪʘ ʝʢʩʧʝʨʪʠʟʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʟʠ 

ʪʝʭʥʦʣʦʛʠʠ. ʇʦ-ʤʘʣʢʠʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʘʪ ʜʘ ʠʟʧʠʪʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʩʣʦʞʥʠ 

ʩʠʩʪʝʤʠ ʩ ʪʝʭʥʠʪʝ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʦʮʝʩʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ, ʦʩʦʙʝʥʦ ʘʢʦ 
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ʨʘʟʯʠʪʘʪ ʥʘ ʨʲʯʥʠ ʠʣʠ ʦʩʪʘʨʝʣʠ ʩʠʩʪʝʤʠ. ʆʙʫʯʝʥʠʝʪʦ ʠ ʧʦʜʜʨʲʞʢʘʪʘ ʱʝ ʙʲʜʘʪ ʢʣʶʯʦʚʠ ʬʘʢʪʦʨʠ ʟʘ 

ʫʩʧʝʰʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʢʪʦʨʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ. 

ɹʲʜʝʱʠ ʪʝʥʜʝʥʮʠʠ ʚ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ 

ʉ ʥʘʨʘʩʪʚʘʱʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʠ ʚʩʝ ʧʦ-ʩʪʨʦʛʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʦʩʣʝʜʠʤʦʩʪ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪ, ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʩʝ ʠʟʧʨʘʚʷ ʧʨʝʜ ʨʝʜʠʮʘ ʧʨʦʤʝʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʠʥʦʚʘʮʠʠ, ʢʦʠʪʦ ʱʝ ʧʨʦʜʲʣʞʘʪ ʜʘ ʦʬʦʨʤʷʪ ʠʥʜʫʩʪʨʠʷʪʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ. ʊʝʥʜʝʥʮʠʠʪʝ ʚ 

ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʱʝ ʙʲʜʘʪ ʜʠʢʪʫʚʘʥʠ ʦʪ ʪʨʠ ʢʣʶʯʦʚʠ ʬʘʢʪʦʨʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, 

ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠ ʥʘʨʘʩʪʚʘʱʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʦʯʘʢʚʘʥʠʷ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʱʝ ʫʣʝʩʥʠ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʟʘʧʘʩʠʪʝ, ʜʘ ʥʘʤʘʣʷʚʘʪ 

ʟʘʛʫʙʠʪʝ ʧʦʨʘʜʠ ʨʘʟʚʘʣʷʥʝ ʥʘ ʩʪʦʢʠʪʝ ʠ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʤʘʨʰʨʫʪʠ ʟʘ ʜʦʩʪʘʚʢʠ. ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ 

ʙʲʜʝʱʠ ʪʝʥʜʝʥʮʠʠ ʚ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ ʱʝ ʙʲʜʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʚʲʛʣʝʨʦʜʥʠʷ ʦʪʧʝʯʘʪʲʢ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦ-ʫʩʪʦʡʯʠʚʠ ʣʦʛʠʩʪʠʯʥʠ ʨʝʰʝʥʠʷ. ɿʝʣʝʥʘ ʣʦʛʠʩʪʠʢʘ ï 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʢʦʣʦʛʠʯʥʦ ʯʠʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠ 

ʛʦʨʠʚʘ ï ʱʝ ʧʨʠʜʦʙʠʝ ʦʱʝ ʧʦ-ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ. ʉʲʱʦ ʪʘʢʘ, ʱʝ ʩʝ ʫʚʝʣʠʯʠ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʨʝʰʝʥʠʷ ʟʘ 

ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ ʦʪ ʦʧʘʢʦʚʢʠ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʙʠʦʨʘʟʛʨʘʜʠʤʠ ʠ ʨʝʮʠʢʣʠʨʫʝʤʠ 

ʤʘʪʝʨʠʘʣʠ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʙʣʦʢʯʝʡʥ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʠʛʨʘʝ ʚʦʜʝʱʘ ʨʦʣʷ ʚ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʧʨʦʩʣʝʜʠʤʦʩʪ ʚʲʚ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʠ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ɹʣʦʢʯʝʡʥ ʦʩʠʛʫʨʷʚʘ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʜʤʷʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʝʪʦ ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʠʟʤʘʤʠ ʠ ʛʘʨʘʥʪʠʨʘ 

ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ. ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʠ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʥʦʚʠ 

ʙʠʟʥʝʩ ʤʦʜʝʣʠ, ʢʘʪʦ ʜʠʨʝʢʪʥʠ ʜʦʩʪʘʚʢʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʜʦ ʢʨʘʡʥʠʪʝ ʢʣʠʝʥʪʠ, ʣʦʛʠʩʪʠʯʥʠʪʝ 

ʨʝʰʝʥʠʷ ʩʲʱʦ ʱʝ ʩʝ ʧʨʦʤʝʥʷʪ. ʇʝʨʩʦʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʜʦʩʪʘʚʢʠʪʝ ʱʝ ʧʦʟʚʦʣʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ 

ʠʟʙʝʨʘʪ ʥʘʡ-ʫʜʦʙʥʠʷ ʟʘ ʪʷʭ ʤʝʪʦʜ ʠ ʚʨʝʤʝ ʟʘ ʜʦʩʪʘʚʢʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪ ʜʝʪʘʡʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʚʦʷʪʘ ʧʦʨʲʯʢʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʆʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʪʲʨʛʦʚʠʷ ʩ 

ʙʠʦ ʧʨʦʜʫʢʪʠ ʱʝ ʨʘʟʰʠʨʷʪ ʩʚʦʠʪʝ ʫʩʣʫʛʠ ʯʨʝʟ ʧʘʨʪʥʴʦʨʩʪʚʘ ʩ ʣʦʛʠʩʪʠʯʥʠ ʢʦʤʧʘʥʠʠ ʠ ʠʥʦʚʘʪʠʚʥʠ 

ʨʝʰʝʥʠʷ ʟʘ Ălast-mile deliveryñ. ʊʘʢʠʚʘ ʧʣʘʪʬʦʨʤʠ ʱʝ ʧʨʝʜʣʦʞʘʪ ʧʦ-ʙʲʨʟʠ ʠ ʧʦ-ʛʲʚʢʘʚʠ ʨʝʰʝʥʠʷ ʟʘ 

ʜʦʩʪʘʚʢʘ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʟʘʧʘʟʚʘʪ ʚʠʩʦʢʠʪʝ ʩʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʩʣʝʜʠʤʦʩʪ ʥʘ ʙʠʦ 

ʧʨʦʜʫʢʪʠʪʝ. ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ (AI) ʱʝ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʘʥʘʣʠʟ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ ʠ 

ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʪʲʨʩʝʥʝʪʦ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʂʦʤʧʘʥʠʠʪʝ ʱʝ ʤʦʛʘʪ ʧʦ-ʪʦʯʥʦ ʜʘ ʧʨʝʜʩʢʘʟʚʘʪ 

ʧʨʦʤʝʥʠʪʝ ʚ ʪʲʨʩʝʥʝʪʦ, ʙʘʟʠʨʘʡʢʠ ʩʝ ʥʘ ʬʘʢʪʦʨʠ ʢʘʪʦ ʩʝʟʦʥʥʦʩʪ, ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ. ʊʦʚʘ ʱʝ ʧʦʟʚʦʣʠ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʩʚʦʠʪʝ ʟʘʧʘʩʠ ʠ ʜʘ 

ʥʘʤʘʣʷʪ ʟʘʛʫʙʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʚʘʣʷʥʝ ʥʘ ʩʪʦʢʠʪʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʥʦʚʘʪʠʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 

ʫʥʠʢʘʣʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʜʠʩʪʨʠʙʫʮʠʷʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ 

IoT, ʙʣʦʢʯʝʡʥ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʙʠʟʥʝʩʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʜʦʙʨʷʪ ʧʨʦʟʨʘʯʥʦʩʪʪʘ, ʧʨʦʩʣʝʜʠʤʦʩʪʪʘ ʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʚʦʠʪʝ ʚʝʨʠʛʠ ʥʘ ʜʦʩʪʘʚʢʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʙʘʨʠʝʨʠʪʝ ʧʨʝʜ ʚʥʝʜʨʷʚʘʥʝʪʦ ï ʢʘʪʦ 

ʚʠʩʦʢʠ ʨʘʟʭʦʜʠ ʠ ʥʝʜʦʩʪʠʛ ʥʘ ʫʤʝʥʠʷ ï ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʦʜʦʣʝʥʠ, ʦʩʦʙʝʥʦ ʟʘ ʧʦ-ʤʘʣʢʠʪʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ʉ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠ, ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʠ ʱʝ ʠʛʨʘʷʪ ʚʩʝ 

ʧʦ-ʚʘʞʥʘ ʨʦʣʷ ʚ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʮʝʣʦʩʪʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʙʠʦ ʧʨʦʜʫʢʪʠʪʝ. 
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ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʠʢʦʥʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ 

ʠʟʩʣʝʜʚʘʥʝʪʦ Ăʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʥʠñ, ʧʨʦʚʝʞʜʘʥʦ ʧʨʝʟ 

2016 ʛʦʜʠʥʘ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ 

 Using econometric methods to analyze data from the "Adult Education and Training" survey 

conducted in 2016 by the National Statistical Institute 

ɸʥʞʝʣʠʥʘ ɺʘʥʝʚʘ ɸʣʝʢʩʠʝʚʘ1 

ɸʙʩʪʨʘʢʪ 

ɺ ʦʪʛʦʚʦʨ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ Long-life learning, ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʝʪʦ ʠ 

ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʥʠ ʦʩʠʛʫʨʷʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʩʪʠʛʥʘʪʠʪʝ ʮʝʣʠ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʩʝ ʧʦʩʪʠʛʘ ʘʥʘʣʠʟ ʥʘ ʧʦ-ʚʠʩʦʢʦ 

ʥʠʚʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʚʟʠʤʘʥʝʪʦ ʥʘ ʧʦ-ʠʥʬʦʨʤʠʨʘʥʠ ʠ ʥʘʚʨʝʤʝʥʥʠ ʨʝʰʝʥʠʷ, ʩ ʢʦʠʪʦ ʜʘ ʙʲʜʝ 

ʥʘʜʛʨʘʜʝʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ.  

Abstract 

As a response to the defined long-life learning strategies, the study of education and training of adults 

provides information about our set objectives. A more detailed level of analysis is achieved through the 

application of statistical and mathematical methods. In turn, those enable us to make timely and better 

informed decisions about improving the set of the aforementioned learning strategies. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʣʦʛʠʩʪʠʯʥʠ ʤʦʜʝʣʠ, ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 

JEL:  C10, I21, I 26 

 

1. 

ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʜʠʥʘʤʠʯʝʥ ʩʚʷʪ ʝ ʥʝʦʙʭʦʜʠʤʦ ʯʦʚʝʢ ʜʘ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʧʨʝʟ ʮʝʣʠʷ ʩʠ ʞʠʚʦʪ. ʊʦʚʘ ʝ 

ʟʘʣʦʞʝʥʦ ʯʨʝʟ ʪ. ʥʘʨ. Ăʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪñ, ʢʘʢʪʦ ʠ ʨʝʜʠʮʘ ʜʦʢʫʤʝʥʪʠ 

ʥʘ ɽʉ . ɺ ʦʪʛʦʚʦʨ ʥʘ ʧʦʪʨʝʙʥʦʩʪʪʘ ʥʘ ʢʘʯʝʩʪʚʝʥʘ ʠ ʜʦʩʪʦʚʝʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ 

ʩʪʨʘʪʝʛʠʷ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ Ăʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʥʠñ, 

ʧʨʦʚʝʞʜʘʥʦ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ. ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʠʥʩʪʠʪʫʪ (ʅʉʀ) ʝ ʧʨʦʚʝʣ 4 ʚʲʣʥʠ ʧʦ ʝʜʠʥʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʩ ɽʉ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʚʲʟʨʘʩʪʥʠ ʦʙʭʚʘʱʘ ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʘʢʪʫʘʣʥʠ ʪʝʤʠ: 

ʫʯʘʩʪʠʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʋʎɾ (ʬʦʨʤʘʣʥʦ, ʥʝʬʦʨʤʘʣʥʦ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʦʙʫʯʝʥʠʝ), ʧʨʝʯʢʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ, ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʨʠ, ʝʟʠʢʦʚʠ ʫʤʝʥʠʷ, ʫʯʘʩʪʠʝ ʚ 

ʢʫʣʪʫʨʥʠ ʠ ʦʙʱʝʩʪʚʝʥʠ ʩʲʙʠʪʠʷ. ʄʝʪʦʜʲʪ ʥʘ ʘʥʢʝʪʠʨʘʥʝ ʝ ʯʨʝʟ ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʥʪʝʨʚʶ, ʪ.ʝ. ʣʠʮʝʪʦ 

ʣʠʯʥʦ ʦʪʛʦʚʘʨʷ ʥʘ ʚʲʧʨʦʩʠʪʝ, ʢʘʪʦ ʩʝ ʠʟʢʣʶʯʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʨʫʛ ʯʣʝʥ ʥʘ ʜʦʤʘʢʠʥʩʪʚʦʪʦ ʜʘ ʦʪʛʦʚʘʨʷ 

ʚʤʝʩʪʦ ʥʝʛʦ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʫʯʘʩʪʠʝʪʦ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʘʢʪʠʚʥʘ ʪʨʫʜʦʚʘ 

 
1ɼʦʢʪʦʨʘʥʪ ʢʲʤ ʢʘʪʝʜʨʘ Ăʉʪʘʪʠʩʪʠʢʘ ʠ ʠʢʦʥʦʤʝʪʨʠʷñ, ʋʅʉʉ, e-mail: anzhelina.aleksieva@abv.bg 
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ʚʲʟʨʘʩʪ (25 - 64 ʛ.) ʚ ʫʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ ʠ ʚ ʯʘʩʪʥʦʩʪ - ʚ ʥʝʛʦʚʠʪʝ ʪʨʠ ʦʩʥʦʚʥʠ ʬʦʨʤʠ - ʬʦʨʤʘʣʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ, ʥʝʬʦʨʤʘʣʥʦ ʦʙʫʯʝʥʠʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʙʫʯʝʥʠʝ. ʋʯʘʩʪʠʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʬʦʨʤʠ ʥʘ ʋʎɾ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 12 ʤʝʩʝʮʘ ʧʨʝʜʠ ʜʘʪʘʪʘ ʥʘ ʠʥʪʝʨʚʶʪʦ. ʋʯʝʥʝʪʦ ʧʨʝʟ ʮʝʣʠʷ 

ʞʠʚʦʪ ʦʙʭʚʘʱʘ ʚʩʠʯʢʠ ʮʝʣʝʥʘʩʦʯʝʥʠ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ, ʬʦʨʤʘʣʥʠ ʠ ʥʝʬʦʨʤʘʣʥʠ, ʧʨʝʜʧʨʠʝʤʘʥʠ ʩ ʮʝʣ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʷ ʯʦʚʝʢ, ʢʘʢʪʦ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʝʥ, 

ʪʘʢʘ ʠ ʦʪ ʦʙʱ ʠʥʪʝʨʝʩ ʟʘ ʣʠʯʥʠ ʠ ʩʦʮʠʘʣʥʠ ʮʝʣʠ.  

ʌʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ/ʠʣʠ ʦʙʫʯʝʥʠʝ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʠʣʠ ʚ 

ʮʝʥʪʨʦʚʝ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʩʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠ/ʠʣʠ ʩʪʝʧʝʥ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ʅʝʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʲʱʦ ʝ ʮʝʣʝʥʘʩʦʯʝʥʦ ʠ ʦʨʛʘʥʠʟʠʨʘʥʦ, ʥʦ ʫʩʧʝʰʥʦʪʦ ʤʫ ʟʘʚʲʨʰʚʘʥʝ ʥʝ ʚʦʜʠ 

ʜʦ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʩʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʩʪʝʧʝʥ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. ʋʩʧʝʰʥʦʪʦ 

ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʥʝʬʦʨʤʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʣʠ ʜʘ ʥʝ ʙʲʜʝ ʧʨʠʜʨʫʞʝʥʦ ʦʪ ʠʟʜʘʚʘʥʝʪʦ ʥʘ 

ʥʷʢʘʢʲʚ ʜʦʢʫʤʝʥʪ - ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʩʚʠʜʝʪʝʣʩʪʚʦ ʠʣʠ ʜʨʫʛʦ. 

ʉʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʮʝʣʝʥʘʩʦʯʝʥʘ (ʧʨʝʜʥʘʤʝʨʝʥʘ) ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ, ʧʨʝʜʧʨʠʝʪʘ ʩ ʮʝʣ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʥʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʬʦʨʤʠ (ʥʘʯʠʥʠ) ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʘ ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʯʣʝʥ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ, ʢʦʣʝʛʘ ʠʣʠ ʧʨʠʷʪʝʣ, 

ʧʦʣʟʚʘʥʝ ʥʘ ʧʝʯʘʪʥʠ ʤʘʪʝʨʠʘʣʠ/ʠʟʜʘʥʠʷ - ʢʥʠʛʠ, ʫʯʝʙʥʠʮʠ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʩʧʠʩʘʥʠʷ, ʨʲʢʦʚʦʜʩʪʚʘ, 

ʧʦʣʟʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ, ʯʨʝʟ ʛʣʝʜʘʥʝ ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʨʦʛʨʘʤʠ ʠʣʠ ʘʫʜʠʦ-/ʚʠʜʝʦʢʘʩʝʪʠ 

ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ, ʧʦʩʝʱʝʥʠʷ ʥʘ ʤʫʟʝʠ, ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʧʨʠʨʦʜʥʠ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝ ʥʘ 

ʝʢʩʢʫʨʟʦʚʦʜ, ʧʦʩʝʱʝʥʠʷ ʥʘ ʫʯʝʙʥʠ ʮʝʥʪʨʦʚʝ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʯʠʪʘʣʠʱʘ ʦʪʥʦʚʦ ʩ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ. 

ʆʮʝʥʢʘʪʘ ʥʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʝʜʥʦ ʣʠʮʝ ʥʘ ʚʲʟʨʘʩʪ 25 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʜʘ ʧʨʦʜʲʣʞʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʚ 

ʥʷʢʦʷ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʥʘʩʦʢʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʘ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ. ɽʜʠʥ ʪʘʢʲʚ 

ʤʝʪʦʜ ʩʝ ʷʚʷʚʘ ʦʮʝʥʢʘʪʘ ʯʨʝʟ ʛʨʫʧʘʪʘ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʠʪʝ ʤʦʜʝʣʠ ʠ ʧʨʝʜʠ ʚʩʠʯʢʦ  ʯʨʝʟ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ 

ʣʦʛʠʩʪʠʯʥʠ ʚʝʨʦʷʪʥʦʩʪʥʠ ʤʦʜʝʣʠ ï Logit ʤʦʜʝʣʠ. 

           ʉ ʮʝʣ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʢʘʢʚʘ ʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘʜʝʥʦ ʣʠʮʝ, ʞʠʪʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʥʘ ʚʲʟʨʘʩʪ 

25 ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ ʜʘ ʨʝʰʠ ʜʘ ʟʘʧʠʰʝ ʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʢʦʥʢʨʝʪʠʢʘ, ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 

(ʙʘʢʘʣʘʚʲʨ, ʤʘʛʠʩʪʲʨ ʠʣʠ ʆʅʉ ʜʦʢʪʦʨ) ʱʝ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʠʤʝʥʥʦ ʪʘʢʲʚ ʤʦʜʝʣ. 

              

           2. 

ʅʘʡ-ʦʙʱʠʷʪ ʧʨʝʛʣʝʜ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʚʝʨʦʷʪʥʦʩʪʥʠ ʤʦʜʝʣʠ (Logit ʤʦʜʝʣʠ) ʧʦʢʘʟʚʘ, ʯʝ ʩʪʲʧʚʘʪ ʥʘ 

ʠʜʝʷʪʘ ʥʘ ʣʠʥʝʡʥʠ ʚʝʨʦʷʪʥʦʩʪʥʠʪʝ ʤʦʜʝʣʠ (ʃɺʄ), ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʷ ʜʦʨʘʟʚʠʚʘʪ. ʊʝ ʩʘ ʦʧʠʪ ʟʘ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʣʠʥʝʡʥʠʪʝ ʚʝʨʦʷʪʥʦʩʪʥʠ ʤʦʜʝʣʠ.  ʌʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ ʜʚʘʪʘ ʤʦʜʝʣʘ ʝ ʥʘʯʠʥʘ ʥʘ ʪʨʝʪʠʨʘʥʝ ʥʘ ʟʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ. ʇʨʠ ʃɺʄ ʘʥʘʣʠʟʠʨʘʤʝ 

ʜʠʭʦʪʦʤʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʪʘʢʠʚʘ, ʢʘʢʚʠʪʦ ʩʘ. ʇʨʠ  logit ʤʦʜʝʣʠʪʝ ʩʣʝʜʩʪʚʠʝʪʦ ὣz ʝ ʥʝʥʘʙʣʶʜʘʝʤʘ 

(ʩʢʨʠʪʘ) ʧʨʦʤʝʥʣʠʚʘ. ʊʦʚʘ ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʝ ʬʠʢʪʠʚʥʘ ʧʨʦʤʝʥʣʠʚʘ ὣὭ, ʯʨʝʟ ʢʦʷʪʦ ʩʝ ʧʨʘʚʠ ʦʧʠʪ ʟʘ 
ʠʥʜʠʢʘʮʠʷ ʥʘ ὣz.  

ʇʨʠʤʝʨ ʟʘ ʪʘʢʲʚ ʚʠʜ ʬʠʢʪʠʚʥʘ ʧʨʦʤʝʥʣʠʚʘ ʝ ʘʢʦ ʝʜʥʦ ʣʠʮʝ ʝ ʫʯʘʩʪʚʘ ʚʲʚ ʬʦʨʤʘʣʥʦ  ʦʙʨʘʟʦʚʘʥʠʝ,  ʪʦ ὣ1 

= ʫʯʘʩʪʠʝ, ʘ  ὣ0 = ʥʝʫʯʘʩʪʠʝ 

 

ɽʜʥʦʬʘʢʪʦʨʥʠʷʪ ʤʦʜʝʣ ʠʤʘ ʚʠʜʘ:  

 

 
 

(1) 

 

 

ʄʥʦʛʦʬʘʢʘʪʦʨʥʠʷʪ ʤʦʜʝʣ ʠʤʘ ʚʠʜʘ:  

   , ʢʲʜʝʪʦ (2) 
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 ʝ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʝ ʝ ʥʝʧʝʨʦʚʦʪʦ ʯʠʩʣʦ, , é  ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʤʦʜʝʣʘ, ʝ ï ʦʩʪʘʪʲʮʠʪʝ ʥʘ ʤʦʜʝʣʘ. 

 

 

ʉʧʦʨʝʜ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʟʠ ʤʦʜʝʣʠ ʪʫʢ ʩʝ ʪʲʨʩʠ ʧʨʦʷʚʣʝʥʠʝʪʦ ʥʘ ʣʘʪʝʥʪʥʘ ʧʨʦʤʝʥʣʠʚʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʧʨʝʜʩʪʘʚʠ ʯʨʝʟ ʦʮʝʥʢʘʪʘ ʥʘ ʪ. ʥʘʨ. ʰʘʥʩʦʚʘ ʧʨʦʧʦʨʮʠʷ, ʢʦʷʪʦ ʠʤʘ ʚʠʜʘ: 

 

 
 

(3) 

 

ʐʘʥʩʦʚʘʪʘ ʧʨʦʧʦʨʮʠʷ  ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʧʝʮʠʬʠʯʥʘ ʣʦʛʘʨʠʪʤʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʈi ʟʘ 

ʩʙʲʜʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʦʪʦ ʷʚʣʝʥʠʝ ὣ, ʢʦʷʪʦ ʩʝ ʥʘʨʠʯʘ ʣʦʛʠʪ ʠ ʦʪ ʪʘʤ ʠʜʚʘ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʣʦʛʠʪ 
(logit) ʤʦʜʝʣʠ. ɼʝʣʠʪʝʣʷʪ 1-Pi ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ Y=0 ʉʲʱʥʦʩʪʪʘ ʥʘ ʣʦʛʠʪʘ  ʝ ʜʘ ʠʟʤʝʨʠ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʜʘʜʝʥʦ ʷʚʣʝʥʠʝ ʩʧʨʷʤʦ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʥʝʛʦʚʦʪʦ ʦʪʩʲʩʪʚʠʝ.  

 

ʉʣʝʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʦʛʠʪ ʤʦʜʝʣʲʪ ʧʨʠʜʦʙʠʚʘ ʩʣʝʜʥʠʷ ʚʠʜ: 

 

ɿʘ ʝʜʥʦʬʘʢʪʦʨʥʠʷ ʤʦʜʝʣ:  

 

 
 

(4) 

 

 

ɿʘ ʤʥʦʛʦʬʘʢʘʪʦʨʥʠʷ ʤʦʜʝʣ:  

 

 
 

(5) 

 

 

ʅʷʢʦʠ ʦʪʣʠʯʠʪʝʣʥʠ ʯʝʨʪʠ ʥʘ ʣʦʛʠʪ ʤʦʜʝʣʠʪʝ:  

1) ɸʢʦ ʚʝʨʦʷʪʥʦʩʪʪʘ P ʩʝ ʠʟʤʝʥʷ ʚ ʛʨʘʥʠʮʠʪʝ [0; 1], ʪʦ L ʩʝ ʠʟʤʝʥʷ ʦʪ -Ð ʜʦ + Ð.  

2) ɺʲʧʨʝʢʠ ʯʝ L ʝ ʣʠʥʝʝʥ ʩʧʨʷʤʦ ʍ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʠʪʝ ʥʝ ʩʘ ʣʠʥʝʡʥʠ.  

3) ɿʘ ʜʘ ʩʝ ʦʮʝʥʠ ʰʘʥʩʲʪ ʟʘ ʝʜʠʥʠʮʘ ʧʨʦʤʷʥʘ ʥʘ ʬʘʢʪʦʨʘ ʍ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʘʥʪʠʣʦʛʘʨʠʪʤʫʚʘʪ 

ʧʦʣʫʯʝʥʠʪʝ L.  

4) ʂʘʢʪʦ ʠ ʧʨʠ ʚʩʠʯʢʠ ʚʝʨʦʷʪʥʦʩʪʥʠ ʤʦʜʝʣʠ, ʦʮʝʥʢʘʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʨʝʛʨʝʩʠʦʥʥʦʪʦ  ʫʨʘʚʥʝʥʠʝ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʯʨʝʟ ʄʝʪʦʜʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʪʝ ʢʚʘʜʨʘʪʠ (ʄʅʄʂ) . ʇʨʝʜʣʘʛʘ ʩʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʄʝʪʦʜʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʨʘʚʜʦʧʦʜʦʙʠʝ ʠʣʠ ʧʨʝʪʝʛʣʝʥʠʷ ʄʅʄʂ.  

5) ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʣʦʛʠʪ ʤʦʜʝʣʠʪʝ ʠʟʠʩʢʚʘ ʛʦʣʷʤ ʙʨʦʡ ʠʟʩʣʝʜʚʘʥʠ ʩʣʫʯʘʠ. ʌʘʢʪʦʨʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʘ ʩ ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ.  

6) ʌʘʢʪʦʨʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʤʦʛʘʪ ʙʲʜʘʪ ʢʘʢʪʦ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʥʘ ʩʢʘʣʘ, ʪʘʢʘ ʠ ʥʘ ʢʘʪʝʛʦʨʠʡʥʘ. 

ʂʦʛʘʪʦ ʜʘʜʝʥʘ ʢʘʪʝʛʦʨʠʡʥʘ ʧʨʦʤʝʥʣʠʚʘ ʫʯʘʩʪʚʘ ʚʲʚ ʨʝʛʨʝʩʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʷ ʜʘ ʩʝ 

ʪʨʘʥʩʬʦʨʤʠʨʘ ʚ ʬʠʢʪʠʚʥʘ (ʜʲʤʠ) ʧʨʦʤʝʥʣʠʚʘ.  
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ʂʘʢʪʦ ʠ ʧʨʠ ʜʨʫʛʠ ʠʢʦʥʦʤʝʪʨʠʯʥʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʟʘ ʦʮʝʥʢʘ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ 

ʤʦʜʝʣ ʩʝ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ, ʧʨʦʚʝʨʢʘʪʘ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ, ʠʟʩʣʝʜʚʘʥʝ 

ʩʪʝʧʝʥʪʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʲʟʤʦʞʥʠ ʥʘʯʠʥʠ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʦʮʝʥʢʠʪʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʝʪʝʛʣʝʥ ʄʅʄʂ ʠʣʠ ʤʝʪʦʜʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʨʘʚʜʦʧʦʜʦʙʠʝ (ʄʄʇ). ɺ SPSS ʪʦʚʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʯʨʝʟ ʄʄʇ. ʉʣʝʜ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʣʦʛʠʪ ʤʦʜʝʣʘ, ʘʢʦ ʘʥʘʣʠʟʠʨʘʤʝ ʜʘʥʥʠ ʦʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ ʠʟʚʘʜʢʘ ʪʨʷʙʚʘ ʜʘ ʧʨʦʚʝʨʠʤ ʜʘʣʠ ʧʘʨʘʤʝʪʨʠʪʝ  ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ. ɿʘ ʮʝʣʪʘ 

ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ (ʉʇʍ). ʊʫʢ ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ 

ʤʝʪʦʜʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʤʝʪʦʜʘ ʥʘ ɺʘʣʜ, ʤʝʪʦʜʲʪ ʥʘ ʧʨʘʚʜʦʧʦʜʦʙʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʠ ʜʨ. ɺ SPSS ʥʘʡ-

ʫʜʦʙʥʦ ʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʝʪʦʜʲʪ ʥʘ ɺʘʣʜ, ʧʦʨʘʜʠ ʥʘʣʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

ʇʨʠ ʧʨʦʚʝʨʢʘʪʘ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ ʥʘ ʤʦʜʝʣʘ ʦʪʥʦʚʦ ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʥʘʧʨʠʤʝʨ ʤʝʪʦʜʘ ʥʘ 

ʜʝʚʠʘʥʩʘ ʠ ʧʨʦʚʝʨʢʘ ʯʨʝʟ ʭʠ ʢʚʘʜʨʘʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝ.  

ɺ SPSS ʧʨʦʚʝʨʢʘʪʘ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ ʥʘ ʤʦʜʝʣʘ ʩʝ ʧʨʘʚʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʝʚʠʘʥʩʘ. ʇʨʠ ʥʝʛʦ ʦʮʝʥʷʚʘʥʠʷ 

ʤʦʜʝʣ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʨʘʚʥʠ ʩ Ăʧʲʣʥʠʷ ʤʦʜʝʣñ. ʇʲʣʥʠʷʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʣʠʥʝʝʥ ʤʦʜʝʣ ʝ ʪʦʟʠ, ʟʘ ʢʦʡʪʦ: 

¶ ɿʘʚʠʩʠʤʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʠʤʘ ʩʲʱʦʪʦ ʚʝʨʦʷʪʥʦʩʪʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʢʘʢʪʦ ʚ ʪʦʟʠ, ʢʦʡʪʦ ʩʝ 
ʦʮʝʥʷʚʘ; 

¶ ʌʫʥʢʮʠʷʪʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʚ ʧʲʣʥʠʷ ʤʦʜʝʣ ʝ ʩʲʱʘʪʘ ʢʘʪʦ ʪʘʟʠ ʚ ʦʮʝʥʷʚʘʥʠʷ ʤʦʜʝʣ;  

¶ ɹʨʦʷʪ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʚ ʧʲʣʥʠʷ ʤʦʜʝʣ ʝ ʨʘʚʝʥ ʥʘ ʙʨʦʷ ʥʘ ʥʘʙʣʶʜʝʥʠʷʪʘ.  

ʀʟʩʣʝʜʚʘʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ - ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʝʛʨʝʩʠʦʥʥʠ ʤʦʜʝʣʠ ʩʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ 

ʤʝʪʦʜʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʬʘʢʪʦʨ ʠ ʨʝʟʫʣʪʘʪʠʚʥʘ ï ʥʘʧʨʠʤʝʨ R ʠ R2. ʉʲʱʠʪʝ ʥʝ 

ʩʘ ʧʨʠʣʦʞʠʤʠ ʧʨʠ ʣʦʛʠʪ ʤʦʜʝʣʠʪʝ, ʧʦʨʘʜʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʟʘʚʠʩʠʤʘʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʠ 

ʠʟʤʝʨʠʪʝʣʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʜʘʜʘʪ ʦʨʠʝʥʪʠʨ ʟʘ ʩʠʣʘʪʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʬʘʢʪʦʨ ʠ ʟʘʚʠʩʠʤʘ. ʊʦʚʘ 

ʩʘ ʠʟʤʝʨʠʪʝʣ ʥʘ ɹ. ɽʬʨʦʥ, ʊ. ɸʤʝʤʠʡʷ, ʧʩʝʚʜʦ R2 ʥʘ ʁ. ʂʨʝʛ ʠ ʈ. ʋʣʝʨ ʠ ʜʨ. ɺ SPSS ʠʟʤʝʨʠʪʝʣ ʥʘ 

ʚʨʲʟʢʘʪʘ ʝ ʅʝʜʝʣʢʝʨʝ R2.  ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʥʷʢʦʠ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʘʚʪʦʨʠ ʥʝ ʧʨʝʧʦʨʲʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʠʤ, ʪʲʡ ʢʘʪʦ ʛʠ ʩʯʠʪʘʪ ʟʘ ʥʝ ʜʦʪʦʣʢʦʚʘ ʥʘʜʝʞʜʥʠ. 

ɿʘ ʚʩʠʯʢʠ ʠʟʙʨʦʝʥʠ ʜʦ ʪʫʢ ʦʧʝʨʘʮʠʠ ʧʦ ʦʮʝʥʢʘ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʚʝʨʦʷʪʥʦʩʪʥʠ ʤʦʜʝʣʠ ʠʤʘ ʨʘʟʨʘʙʦʪʝʥʠ 

ʩʪʘʥʜʘʨʪʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʨʦʛʨʘʤʠ ʚ SPSS, E-views, STATISTICA  ʠ ʜʨʫʛʠ. 

 
ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʣʦʛʠʪ ʤʦʜʝʣʠʪʝ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ Ăʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʥʠñ ʯʨʝʟ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷʪ ʩʦʬʪʫʝʨ  

 

 ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʥʝʛʨʫʧʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʟ 2016. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʢʘʢʚʘ ʝ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʝʜʥʦ ʣʠʮʝ ʜʘ ʩʝ ʟʘʧʠʰʝ ʚʲʚ ʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʪʝʧʝʥ ʙʘʢʘʣʘʚʲʨ, ʤʘʛʠʩʪʲʨ ʠʣʠ 

ʜʦʢʪʦʨ ʘʢʦ ʝ ʥʘ 25 ʛ. ʠ ʧʦʚʝʯʝ. 

 

1. ʇʦʩʪʨʦʷʚʘʤʝ ʤʦʜʝʣʘ ʥʘ ʚʨʲʟʢʘʪʘ  

L=ln = , 

ʋʨʘʚʥʝʥʠʝʪʦ ʧʨʠʜʦʙʠʚʘ ʚʠʜʘ: 

L= , 

 ʢʲʜʝʪʦ  ʠ  ʩʘ ʦʮʝʥʢʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ  

 

ʉ ʧʦʤʦʱʪʘ ʥʘ SPSS ʦʮʝʥʷʚʘʤʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʦʜʝʣʘ. 

ʊʘʢʘ ʟʘ =0,806; =-0,112 ʉʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ ʥʘ  = 0,010, ʘ ʥʘ =0,371.  

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʨʦʚʝʜʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʟʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ. ʇʨʦʚʝʞʜʘ ʩʝ ʦʪʜʝʣʥʘ 

ʧʨʦʮʝʜʫʨʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ (ʉʇʍ) ʟʘ ʚʩʝʢʠ ʧʘʨʘʤʝʪʲʨ, ʧʨʠ ʢʦʷʪʦ:  

 ʛʣʘʩʠ, ʯʝ ʦʮʝʥʢʠʪʝ =0, ʪ.ʝ. ʦʮʝʥʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʝʛʨʝʩʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʟʥʘʯʠʤʠ. ʊʝ ʥʝ ʦʪʨʘʟʷʚʘʪ ʦʙʝʢʪʠʚʥʦ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʚʨʲʟʢʘ. 



 

172 

 

  ʱʝ ʛʣʘʩʠ, ʯʝ ʦʮʝʥʢʠʪʝ Í0, ʪ.ʝ. ʦʮʝʥʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʝʛʨʝʩʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʩʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʠ ʦʪʨʘʟʷʚʘʪ ʦʙʝʢʪʠʚʥʦ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʚʨʲʟʢʘ. 

 
ʩʨʘʚʥʷʚʘ ʩʝ  ʩʲʩ sig;  sig => ʤʦʞʝʤ ʜʘ ʦʪʭʚʲʨʣʠʤ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ. ɿʘ ʚʷʨʥʘ ʩʝ ʧʨʠʝʤʘ 

ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ, ʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʜʚʘʪʘ ʧʘʨʘʤʝʪʲʨʘ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ.  

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʦʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ʤʦʜʝʣʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1 ʂʦʝʬʠʮʠʝʥʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ 

Variables in the Equation 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 

1a 

AGE -,112 ,010 122,949 1 ,000 ,894 ,877 ,912 

Constant ,806 ,371 4,715 1 ,030 2,238   

a. Variable(s) entered on step 1: AGE. 

 
ʆʮʝʥʢʘʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʜʝʣʠ ʝ ʠʟʚʲʨʰʝʥa  ʧʦ ʄʝʪʦʜʘ ʥʘ 

ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʨʘʚʜʦʧʦʜʦʙʠʝ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʘʢʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʨʝʛʨʝʩʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʠʤʘ 

ʚʠʜʘ: 

L=ln = , 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʘʢʘ ʟʘʧʠʩʘʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʪʲʣʢʫʚʘʥʝʪʦ ʱʝ ʙʲʜʝ ʩʣʝʜʥʦʪʦ: 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʩ ʝʜʠʥʠʮʘ ʰʘʥʩʦʚʘʪʘ ʧʨʦʧʦʨʮʠʷ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 

ʯʦʚʝʢ ʥʘ 25 ʛʦʜʠʥʠ ʠ ʧʦʚʝʯʝ, ʞʠʪʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʩʨʝʜʥʦ ʱʝ ʥʘʤʘʣʝʝ  0.112 ʧʲʪʠ ʠʣʠ ʩ 11.2 

%. ɸʢʦ ʨʝʰʠʤ ʜʘ ʦʮʝʥʠʤ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʬʘʢʪʦʨʘ X (ʝʜʠʥʠʯʥʠ ʚʲʟʨʘʩʪʠ ʦʪ 

25 ʜʦ 65 ʛ.) ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʫʨʘʚʥʝʥʠʝ ˉ1. ɺ ʪʘʙʣʠʮʘ ˉ2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʯʘʩʪ ʦʪ ʠʟʯʠʩʣʝʥʠʪʝ 

ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʟʘ ʞʠʪʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʥʘ 25 ʛ., ʦʮʝʥʝʥʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ 

ʟʘʧʠʩʚʘʥʝ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʝ 12%, ʟʘ ʣʠʮʝ ʥʘ 26 ʛ. ï 10,9%, ʘ ʟʘ ʣʠʮʝ ʥʘ 65 ʛ. ʝ 0,2% 

ʊʘʙʣʠʮʘ 2 ʀʟʯʠʩʣʝʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘ ʟʘʧʠʩʚʘʥʝ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʥʘʚʲʨʰʝʥʠ ʛʦʜʠʥʠ 

ʩʧʨʷʤʦ ʣʦʛʠʪ ʤʦʜʝʣʘ 

ʥʘʚʲʨʰʝʥ

ʠ ʛʦʜʠʥʠ ʚʝʨʦʷʪʥʦʩʪ 

25 0,120 

26 0,109 

27 0,098 

28 0,089 

29 0,080 

30 0,072 

31 0,065 

32 0,059 

33 0,053 

**  **  

65 0,002 
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ʊʘʙʣʠʮʘ 3 ʇʨʦʚʝʨʢʘ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ ʥʘ ʣʦʛʠʪ ʤʦʜʝʣʘ 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 175,556 1 ,000 

Block 175,556 1 ,000 

Model 175,556 1 ,000 

                     
    ʊʘʙʣʠʮʘ ˉ3 ʧʦʢʘʟʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪ ʥʘ ʤʦʜʝʣʘ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʧʨʘʚʠ 

ʧʨʦʚʝʨʢʘ ʤʝʞʜʫ Ăʙʘʟʦʚʠʷʪ ʤʦʜʝʣñ, ʚʢʣʶʯʚʘʱ ʩʘʤʦ ʢʦʥʩʪʘʥʪʘ ʠ ʦʮʝʥʝʥʠʷʪ.  ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜʲʪ, ʯʝ ʪʘʢʘ ʢʦʥʩʪʨʫʠʨʘʥʠʷʪ ʤʦʜʝʣ ʝ ʘʜʝʢʚʘʪʝʥ. 

  

 ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʙʝ ʧʦʩʦʯʝʥʘ ʝʜʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʢʦʥʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʈʘʟʙʠʨʘ ʩʝ, ʦʙʭʚʘʪʲʪ ʥʘ ʪʝʟʠ ʤʝʪʦʜʠ ʧʦʟʚʦʣʷʚʘ ʦʱʝ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʪʲʨʩʝʥʝ 

ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣʠ, ʥʝ ʩʘʤʦ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ.  
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ʆʪʨʠʮʘʪʝʣʥʠ ʝʬʝʢʪʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʤʦʜʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ: 

ʥʝʧʨʘʚʦʤʝʨʥʦʪʦ ʙʣʦʢʠʨʘʥʝ ʥʘ ʘʢʘʫʥʪʠ ʠ ʧʦʩʣʝʜʠʮʠʪʝ ʟʘ ʦʥʣʘʡʥ 

ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʙʠʟʥʝʩʘ 

 Negative Effects of Automated Moderation Systems: Unjust Account Blocking and the 

Consequences for Business Online Presence 

ɺʘʩʠʣʝʥʘ ɺʘʩʠʣʝʚʘ1 

ʈʝʟʶʤʝ 

ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʠ ʪʝʭʥʠʷ ʥʘʨʘʩʪʚʘʱ ʧʨʠʥʦʩ ʢʲʤ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, 

ʧʣʘʪʬʦʨʤʠʪʝ ʢʘʪʦ Facebook ʠ Instagram ʠʛʨʘʷʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʤʘʨʢʝʪʠʥʛ. ʊʝ 

ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʙʠʟʥʝʩʠ ʠ ʩʲʟʜʘʪʝʣʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦ ʤʠʣʠʦʥʠ 

ʧʦʪʨʝʙʠʪʝʣʠ ʧʦ ʮʷʣ ʩʚʷʪ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʠʟʠʩʢʚʘʪ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʠʩʦʢʠ ʩʪʘʥʜʘʨʪʠ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʦʪʛʦʚʦʨʥʦʩʪ. ɿʘ ʩʣʝʜʝʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʧʦ ʮʷʣ ʩʚʷʪ ʛʨʫʧʘʪʘ ʥʘ META ʠʟʧʦʣʟʚʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʥʝ ʚʠʥʘʛʠ ʧʨʘʚʷʪ ʧʨʘʚʠʣʥʘ ʦʮʝʥʢʘ ʟʘ ʥʘʣʠʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʨʝʜʠʮʘ ʧʨʦʬʠʣʠ, ʩʪʨʘʥʠʮʠ ʠ ʘʢʘʫʥʪʠ ʙʠʚʘʪ ʙʣʦʢʠʨʘʥʠ ʥʝʧʨʘʚʦʤʝʨʥʦ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʝʥ ʤʘʨʢʝʪʠʥʛ, ʦʥʣʘʡʥ ʙʠʟʥʝʩ, ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝ 

Abstract 

With the development of social networks and their growing contribution to the digital economy, platforms 

like Facebook and Instagram play a key role in modern marketing. They provide businesses and content 

creators with the opportunity to reach millions of users worldwide, while also requiring the maintenance of 

high standards for safety and responsibility. To achieve this, Meta Group employs automated systems, which 

do not always correctly assess the available content, leading to numerous profiles, pages, and accounts being 

unjustly blocked.   

Keywords: digital marketing, online business, online business presence 

 

ɺʲʚʝʜʝʥʠʝ 

ʉʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʥʝ ʩʘ ʧʨʦʩʪʦ ʜʠʛʠʪʘʣʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ï ʪʝ ʩʝ ʫʪʚʲʨʜʠʭʘ ʢʘʪʦ ʝʜʠʥ ʦʪ 

ʥʘʡ-ʟʥʘʯʠʤʠʪʝ ʠ ʜʠʥʘʤʠʯʥʠ ʜʚʠʛʘʪʝʣʠ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʢʦʡʪʦ ʦʩʥʦʚʥʦ ʧʨʦʤʝʥʷ ʥʘʯʠʥʘ, 

ʧʦ ʢʦʡʪʦ ʙʠʟʥʝʩʲʪ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ ʢʣʠʝʥʪʠʪʝ ʩʠ ʠ ʠʟʛʨʘʞʜʘ ʩʚʦʝʪʦ ʧʘʟʘʨʥʦ ʧʨʠʩʲʩʪʚʠʝ. ɺ ʝʨʘʪʘ ʥʘ 

ʛʣʦʙʘʣʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʦʢʦʣʦ 5.52 ʤʠʣʠʘʨʜʘ ʜʫʰʠ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ (ʧʨʠʙʣʠʟʠʪʝʣʥʦ 69% ʦʪ 

ʩʚʝʪʦʚʥʦʪʦ ʥʘʩʝʣʝʥʠʝ) ï ʮʠʬʨʘ, ʢʦʷʪʦ ʦʪʨʘʟʷʚʘ ʙʲʨʟʦʪʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, 

ʦʩʦʙʝʥʦ ʚ ʨʘʟʚʠʪʠʪʝ ʨʝʛʠʦʥʠ, ʢʲʜʝʪʦ ʜʦʩʪʲʧʲʪ ʜʦ ʠʥʪʝʨʥʝʪ ʝ ʧʦʯʪʠ ʫʥʠʚʝʨʩʘʣʝʥ. ʉʲʱʝʚʨʝʤʝʥʥʦ, 

ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʭʦʨʘ ï ʦʢʦʣʦ 2.7 ʤʠʣʠʘʨʜʘ ï ʚʩʝ ʦʱʝ ʦʩʪʘʚʘʪ ʦʬʣʘʡʥ, ʧʨʝʜʠʤʥʦ ʚ ʧʦ-ʩʣʘʙʦ ʨʘʟʚʠʪʠʪʝ 

ʨʘʡʦʥʠ ʥʘ ɸʟʠʷ ʠ ɸʬʨʠʢʘ, ʢʲʜʝʪʦ ʨʘʟʭʦʜʠʪʝ ʠ ʣʠʧʩʘʪʘ ʥʘ ʮʠʬʨʦʚʠ ʫʤʝʥʠʷ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ 

ʦʛʨʘʥʠʯʘʚʘʪ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʜʦʩʪʲʧʘ (DataReportal ï Global Digital Insights, 2024). 

ʉʦʮʠʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ Facebook, Instagram ʠ LinkedIn ʚʝʯʝ ʥʝ ʩʘ ʩʘʤʦ ʤʝʩʪʘ ʟʘ 

ʟʘʙʘʚʣʝʥʠʝ ʠ ʣʠʯʥʠ ʢʦʥʪʘʢʪʠ, ʘ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʘʨʢʝʪʠʥʛ, ʧʨʦʜʘʞʙʠ ʠ 

 
1 ɼʦʢʪʦʨʘʥʪ ʢʲʤ ʢʘʪʝʜʨʘ Ăʀʥʜʫʩʪʨʠʘʣʝʥ ʙʠʟʥʝʩñ, ʋʅʉʉ, e-mail: vasilena.vasileva@unwe.bg 
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ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʲʣʛʦʩʨʦʯʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ ʣʦʷʣʥʦʩʪ. ʊʝʟʠ ʧʣʘʪʬʦʨʤʠ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʝʮʠʟʝʥ ʜʦʩʪʲʧ ʜʦ ʛʣʦʙʘʣʥʠ ʧʘʟʘʨʠ, ʥʝʜʦʩʪʠʞʠʤ ʟʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 

ʤʝʜʠʠ. ʉ ʫʚʝʣʠʯʝʥʘʪʘ ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ ʠ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʤʦʙʠʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʦʢʦʣʦ 70.3% 

ʦʪ ʭʦʨʘʪʘ ʠʟʧʦʣʟʚʘʪ ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ, ʢʘʪʦ 87% ʦʪ ʪʷʭ ʩʘ ʩʤʘʨʪʬʦʥʠ), ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʧʨʝʜʣʘʛʘʪ 

ʚʩʝ ʧʦ-ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʟʘ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ. 

ɺ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʢʲʜʝʪʦ ʚʩʷʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝ ʠʟʤʝʨʠʤʦ, ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ 

ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʝʮʠʟʥʦ ʪʘʨʛʝʪʠʨʘʥʝ ʥʘ ʘʫʜʠʪʦʨʠʠ ʠ ʜʝʪʘʡʣʝʥ ʘʥʘʣʠʟ ʥʘ 

ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʢʘʤʧʘʥʠʠ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʢʦʤʧʘʥʠʠʪʝ ʥʝ ʩʘʤʦ ʜʘ ʩʣʝʜʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʚʦʠʪʝ 

ʢʘʤʧʘʥʠʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʥʦ ʠ ʜʘ ʘʜʘʧʪʠʨʘʪ ʩʪʨʘʪʝʛʠʠʪʝ ʩʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʨʝʘʣʥʠ ʜʘʥʥʠ ʟʘ 

ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʠ ʚʲʟʚʨʲʱʘʝʤʦʩʪʪʘ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ (ROI). ʊʦʚʘ ʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʥʝ ʩʘʤʦ 

ʧʨʦʤʝʥʷ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʘʥʘʣʠ, ʥʦ ʠ ʩʲʱʥʦʩʪʪʘ ʥʘ ʛʣʦʙʘʣʥʠʷ ʙʠʟʥʝʩ, ʧʨʝʤʘʭʚʘʡʢʠ ʛʝʦʛʨʘʬʩʢʠʪʝ 

ʙʘʨʠʝʨʠ ʠ ʧʨʝʜʣʘʛʘʡʢʠ ʥʝʦʛʨʘʥʠʯʝʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ. 

ʇʨʠʤʝʨ ʟʘ ʤʘʱʘʙʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʦʪ ʛʨʫʧʘʪʘ ʥʘ Meta, ʩʘ ʦʬʠʮʠʘʣʥʠʪʝ ʜʘʥʥʠ, 

ʧʫʙʣʠʢʫʚʘʥʠ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʠʤ ʦʪʯʝʪʠ ʟʘ 2023 ʛ., ʩʧʦʨʝʜ ʢʦʠʪʦ ʢʦʤʧʘʥʠʷʪʘ ʦʪʯʠʪʘ ʛʦʜʠʰʥʠ 

ʧʨʠʭʦʜʠ ʦʪ ʦʢʦʣʦ 117 ʤʠʣʠʘʨʜʘ ʜʦʣʘʨʘ, ʦʪ ʢʦʠʪʦ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 113 ʤʠʣʠʘʨʜʘ ʩʘ ʜʦʰʣʠ ʦʪ ʨʝʢʣʘʤʠ. 

(META Investor Relations , 2023) ʈʝʢʣʘʤʘʪʘ ʦʩʪʘʚʘ ʦʩʥʦʚʥʠʷʪ ʠʟʪʦʯʥʠʢ ʥʘ ʜʦʭʦʜ ʟʘ ʢʦʤʧʘʥʠʷʪʘ, 

ʩʲʩʪʘʚʣʷʚʘʡʢʠ ʧʦʯʪʠ 97% ʦʪ ʦʙʱʠʪʝ Ⱬ ʧʨʠʭʦʜʠ. ɿʘ ʧʦʩʣʝʜʥʦʪʦ ʪʨʠʤʝʩʝʯʠʝ Meta ʦʪʯʝʪʝ ʦʙʱʠ 

ʧʨʠʭʦʜʠ ʦʪ 40.1 ʤʠʣʠʘʨʜʘ ʜʦʣʘʨʘ, ʢʦʝʪʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʷʤʦ ʧʨʝʜʭʦʜʥʘʪʘ ʛʦʜʠʥʘ. 

ʆʩʥʦʚʝʥʠʷʪ ʜʷʣ ʦʪ ʪʝʟʠ ʧʨʠʭʦʜʠ ʝ ʛʝʥʝʨʠʨʘʥ ʦʪ ʨʝʢʣʘʤʠ, ʢʦʠʪʦ ʩʘ ʜʦʥʝʩʣʠ 38.7 ʤʠʣʠʘʨʜʘ ʜʦʣʘʨʘ, 

ʧʨʝʜʩʪʘʚʣʷʚʘʡʢʠ ʨʲʩʪ ʦʪ ʧʦʯʪʠ 24% ʩʧʨʷʤʦ ʩʲʱʠʷ ʧʝʨʠʦʜ ʧʨʝʟ 2022 ʛ. ʊʦʚʘ ʫʚʝʣʠʯʝʥʦ ʨʝʢʣʘʤʥʦ 

ʪʲʨʩʝʥʝ ʟʘʪʚʲʨʞʜʘʚʘ ʨʦʣʷʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʢʘʪʦ ʟʥʘʯʠʤ ʨʝʢʣʘʤʝʥ ʢʘʥʘʣ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. 

(META Investor Relations , 2023) ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʜʠʠ ʢʘʪʦ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʟʠʷ, ʚʲʧʨʝʢʠ ʩʚʦʷ ʰʠʨʦʢ 

ʦʙʭʚʘʪ, ʥʝ ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʦʞʘʪ ʩʲʱʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʢʘʤʧʘʥʠʠʪʝ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ, ʢʘʢʚʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʩʢʲʧʠ ʦʪ 

ʜʠʛʠʪʘʣʥʠʪʝ ʨʝʢʣʘʤʥʠ ʢʘʥʘʣʠ.   

ʆʩʚʝʥ ʚʩʠʯʢʠ ʧʦʣʦʞʠʪʝʣʥʠ ʩʪʨʘʥʠ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʦʙʘʯʝ ʩʲʟʜʘʚʘʪ ʠ ʥʦʚʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʤʦʜʝʨʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʯʝʩʪʦ ʚʦʜʷʪ ʜʦ 

ʥʝʧʨʘʚʦʤʝʨʥʠ ʙʣʦʢʠʨʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʩʝʨʠʦʟʥʦ ʥʘ ʤʘʣʢʠʪʝ ʠ ʩʨʝʜʥʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʟʯʠʪʘʱʠ ʥʘ ʪʝʟʠ ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ ʦʩʥʦʚʝʥ ʢʘʥʘʣ ʟʘ ʜʦʩʪʠʛʘʥʝ ʜʦ ʢʣʠʝʥʪʠ. ɺ ʪʘʟʠ ʥʦʚʘ 

ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ ʣʠʧʩʘʪʘ ʥʘ ʝʬʝʢʪʠʚʥʦ ʧʨʠʩʲʩʪʚʠʝ ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʚʦʜʠ ʜʦ ʧʨʦʧʫʩʥʘʪʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʦʪʩʣʘʙʝʥʠ ʧʘʟʘʨʥʠ ʧʦʟʠʮʠʠ ï ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝʪʦ ʚʝʯʝ ʥʝ ʝ ʧʨʦʩʪʦ ʠʟʙʦʨ, ʘ ʫʩʣʦʚʠʝ 

ʟʘ ʫʩʧʝʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪ. 

ʇʦʣʠʪʠʢʠʪʝ ʥʘ META 

ɻʣʦʙʘʣʥʦʪʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ META  (ʚʢʣʶʯʠʪʝʣʥʦ Facebook, Instagram, WhatsApp ʠ Messenger) ʠʤʘʪ 

ʛʣʦʙʘʣʥʦ ʧʨʠʩʲʩʪʚʠʝ ʠ ʪʦʚʘ ʥʘʣʘʛʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʟʘʢʦʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʨʝʛʫʣʘʮʠʠ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʚʩʷʢʘ ʶʨʠʩʜʠʢʮʠʷ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʟʘʢʦʥʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ, ʢʘʪʦ GDPR ʚ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʢʘʢʪʦ ʠ ʧʨʘʚʠʣʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʠʥʪʝʨʥʝʪ ʩʲʜʲʨʞʘʥʠʝʪʦ ʚ ʨʘʟʣʠʯʥʠ 

ʜʲʨʞʘʚʠ. ɺ ʨʝʟʫʣʪʘʪ, META ʪʨʷʙʚʘ ʧʦʩʪʦʷʥʥʦ ʜʘ ʘʜʘʧʪʠʨʘ ʩʚʦʠʪʝ ʧʦʣʠʪʠʢʠ ʠ ʜʘ ʚʥʝʜʨʷʚʘ ʩʠʩʪʝʤʠ, 

ʢʦʠʪʦ ʛʘʨʘʥʪʠʨʘʪ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʥʝʟʘʢʦʥʥʠ ʠʣʠ ʥʝʞʝʣʘʥʠ 

ʧʨʘʢʪʠʢʠ. 

ʇʦʨʘʜʠ ʛʣʦʙʘʣʥʠʷ ʩʠ ʦʙʭʚʘʪ, ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʥʘ META ʩʘ ʧʨʠʥʫʜʝʥʠ ʜʘ ʚʲʚʝʜʘʪ ʨʝʜʠʮʘ 

ʧʦʣʠʪʠʢʠ ʟʘ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʦʚʝʜʝʥʠʝ, ʢʘʪʦ ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʙʝʟʦʧʘʩʥʦ 

ʩʲʨʬʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ ʚʲʚ ʚʩʷʢʘ ʜʲʨʞʘʚʘ, ʩʲʛʣʘʩʥʦ ʤʝʩʪʥʠʪʝ ʟʘʢʦʥʠ ʠ ʢʫʣʪʫʨʥʠ 

ʥʦʨʤʠ. ʊʦʚʘ ʦʙʭʚʘʱʘ ʚʩʠʯʢʦ ï ʦʪ ʩʲʜʲʨʞʘʥʠʝ, ʩʚʲʨʟʘʥʦ ʩ ʥʘʩʠʣʠʝ ʠ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʜʦ ʜʝʟʠʥʬʦʨʤʘʮʠʷ 
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ʠ ʦʥʣʘʡʥ ʪʦʨʤʦʟ, ʢʦʠʪʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ ʯʨʝʟ ʩʪʨʠʢʪʥʠ ʥʘʩʦʢʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʤʦʜʝʨʠʨʘʥʝ. 

ʊʘʙʣʠʮʘ 1: ʇʦʣʠʪʠʢʠ ʠ ʧʨʘʚʠʣʘ ʥʘ META. ʀʟʪʦʯʥʠʢ: ʄɽʊɸ Transparency Center 

ʇʈɸɺʀʃɸ ʀ ʇʆʃʀʊʀʂʀ ɺ ʇʃɸʊʌʆʈʄʀʊɽ ʅɸ ʄɽʊɸ 
 

ʇʆʃʀʊʀʂ

ɸ ʉʈɽʑʋ 

ʅɸʉʀʃʀɽ 

ʀ 

ʇʈɽʉʊʒʇ

ʅʆ 

ʇʆɺɽɼɽʅ

ʀɽ 

 

ʇʆʃʀʊʀʂɸ ɿɸ 

ɹɽɿʆʇɸʉʅʆʉʊ 

 

ʇʆʃʀʊʀʂɸ ɿɸ 

ʅɽʇʈʀɽʄʃʀɺʆ 

ʉʒɼʒʈɾɸʅʀɽ 

 

ʇʆʃʀʊʀʂɸ ɿɸ 

ʀʅʊɽɻʈʀʊɽʊ ʀ 

ɸɺʊɽʅʊʀʏʅʆʉʊ 

 

ʇʆʃʀʊʀʂɸ ɿɸ 

ʋɺɸɾɸɺɸʅɽ ʅɸ 

ʀʅʊɽʃɽʂʊʋɸʃʅɸ

ʊɸ ʉʆɹʉʊɺɽʅʆʉʊ 

 

ʇʆʃʀʊʀʂɸ ɿɸ ɿɸʗɺʂʀ 

ʀ ʈɽʐɽʅʀʗ, 

ʉɺʒʈɿɸʅʀ ʉʒʉ 

ʉʒɼʒʈɾɸʅʀɽ 

 

ɼʈʋɻʀ 

ʇʆʃʀʊʀʂʀ 

ʅʘʩʠʣʠʝ 
ʠ 

ʧʦʜʩʪʨʝʢ

ʘʪʝʣʩʪʚʦ 

ʉʘʤʦʫʙʠʡʩʪʚʦ ʠ 

ʩʘʤʦʥʘʨʘʥʷʚʘʥʝ 

ʆʤʨʘʟʥʘ ʨʝʯ 

 

ʀʥʪʝʛʨʠʪʝʪ ʥʘ 
ʘʢʘʫʥʪʘ ʠ 

ʘʚʪʝʥʪʠʯʥʘ 

ʩʘʤʦʣʠʯʥʦʩʪ 

ʀʥʪʝʣʝʢʪʫʘʣʥʘ 

ʩʦʙʩʪʚʝʥʦʩʪ 

ʇʦʪʨʝʙʠʪʝʣʩʢʠ 

ʟʘʷʚʢʠ 

ʇʦʣʠʪʠʢʘ ʟʘ 

ʨʝʢʣʘʤʠʨʘʥʝ 

ʆʧʘʩʥʠ 
ʣʠʮʘ ʠ 

ʦʨʛʘʥʠʟʘ

ʮʠʠ 

ʉʝʢʩʫʘʣʥʘ 
ʝʢʩʧʣʦʘʪʘʮʠʷ, 

ʥʘʩʠʣʠʝ ʠ ʛʦʣʦʪʘ 

ʥʘ ʜʝʮʘ 

ʅʘʩʠʣʩʪʚʝʥʦ ʠ 

ʛʨʘʬʠʯʥʦ 
ʩʲʜʲʨʞʘʥʠʝ 

ʉʧʘʤ - 

ɼʦʧʲʣʥʠʪʝʣʥʘ 

ʟʘʱʠʪʘ ʥʘ 
ʥʝʧʲʣʥʦʣʝʪʥʠ ʜʝʮʘ 

ʇʦʣʠʪʠʢʘ ʟʘ 

ʨʘʟʨʘʙʦʪʯʠʮʠ 

ʂʦʦʨʜʠʥ

ʠʨʘʥʝ ʥʘ 

ʚʨʝʜʠ ʠ 
ʥʘʩʲʨʯʘʚ

ʘʥʝ ʥʘ 

ʧʨʝʩʪʲʧ
ʥʦʩʪʪʘ 

ʉʝʢʩʫʘʣʥʘ 
ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ 

ʚʲʟʨʘʩʪʥʠ 

ɻʦʣʦʪʘ ʥʘ 

ʚʲʟʨʘʩʪʥʠ ʠ 

ʩʝʢʩʫʘʣʥʘ 
ʜʝʡʥʦʩʪ 

ʂʠʙʝʨʩʠʛʫʨʥʦʩʪ - - 

ʇʦʣʠʪʠʢʘ ʟʘ 

ʩʪʨʘʥʠʮʠ, ʦʙʱʥʦʩʪʠ 
ʠ ʩʲʙʠʪʠʷ ʟʘ 

ʙʨʘʥʜʠʨʘʥʦ 

ʩʲʜʲʨʞʘʥʠʝ 

ʆʛʨʘʥʠʯ

ʝʥʠ 

ʩʪʦʢʠ ʠ 
ʫʩʣʫʛʠ 

ʄʘʣʪʨʝʪʠʨʘʥʝ ʠ 

ʪʦʨʤʦʟ 

ʉʝʢʩʫʘʣʥʦ 

ʫʚʝʱʘʚʘʥʝ 

ʅʝʘʚʪʝʥʪʠʯʥʦ 

ʩʲʜʲʨʞʘʥʠʝ 
- - 

ʅʘʩʦʢʠ ʥʘ 
ʦʙʱʥʦʩʪʪʘ ʥʘ 

Instagram 

ʀʟʤʘʤʠ 
ɽʢʩʧʣʦʘʪʘʮʠʷ ʥʘ 
ʭʦʨʘ 

- 
ʅʝʚʷʨʥʘ 
ʠʥʬʦʨʤʘʮʠʷ 

- - 
ʇʨʘʚʝʥ ʦʪʜʝʣ ʥʘ 
WhatsApp 

- 
ʅʘʨʫʰʝʥʠʝ ʥʘ 

ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ 
- 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ 

ʥʘ ʘʢʘʫʥʪ ʚʲʚ 

ʚʝʟʧʦʤʝʥʘʪʝʣʝʥ 

- - 
ʇʨʘʚʝʥ ʦʪʜʝʣ ʥʘ 

Oculus 

- - - - - - 
ʅʘʩʦʢʠ ʟʘ 

ʧʨʝʧʦʨʲʢʠ 

 
ʂʲʤ 2024 ʛ. ʄɽʊɸ ʠʤʘ ʦʛʨʦʤʥʘ ʙʘʟʘ ʜʘʥʥʠ ʦʪ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʙʠʟʥʝʩʠ ʚ ʩʚʦʠʪʝ 

ʧʣʘʪʬʦʨʤʠ: 

 Facebook ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ: ʅʘʜ 2.98 ʤʠʣʠʘʨʜʘ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʝʩʝʯʥʦ. 

ʂʲʤ ʪʷʭ ʠʤʘ ʩʲʟʜʘʜʝʥʠ ʦʢʦʣʦ 200 ʤʣʥ. ʙʠʟʥʝʩ ʩʪʨʘʥʠʮʠ, ʢʘʪʦ ʦʪ ʪʷʭ 10 ʤʣʥ. ʩʘ  

ɸʢʪʠʚʥʠ ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʚ ʄɽʊɸ (5%).   

 Instagram ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ: ʅʘʜ 2.35 ʤʠʣʠʘʨʜʘ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʝʩʝʯʥʦ. 

 WhatsApp: ʅʘʜ 2.78 ʤʠʣʠʘʨʜʘ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʝʩʝʯʥʦ. 

 Messenger: ɹʣʠʟʦ 1.3 ʤʠʣʠʘʨʜʘ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʝʩʝʯʥʦ. 

ɿʘ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʧʦʣʠʪʠʢʠ ʚ ʩʲʜʲʨʞʘʥʠʝʪʦ, 

ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʦʢʦʣʦ 3.5 ʤʣʨʜ. ʫʥʠʢʘʣʥʠ ʘʢʪʠʚʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʄɽʊɸ ʠʟʧʦʣʟʚʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ 

ʨʝʰʝʥʠʷ, ʙʘʟʠʨʘʥʠ ʦʩʥʦʚʥʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ (AI) ʠ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ (ML), ʢʦʠʪʦ ʩʣʝʜʷʪ ʠ 

ʘʥʘʣʠʟʠʨʘʪ ʚʩʷʢʘ ʧʫʙʣʠʢʘʮʠʷ, ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʚʠʜʝʦ. AI ʘʣʛʦʨʠʪʤʠʪʝ ʩʘ ʦʙʫʯʝʥʠ ʜʘ ʨʘʟʧʦʟʥʘʚʘʪ 

ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʧʦʪʝʥʮʠʘʣʥʦ ʥʘʨʫʰʘʚʘ ʧʨʘʚʠʣʘʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ, ʠ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʜʝʡʩʪʚʠʷ 

ʢʘʪʦ ʧʨʝʤʘʭʚʘʥʝ ʠʣʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʪʦʚʘ ʩʲʜʲʨʞʘʥʠʝ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ 

ʝ ʜʘ ʧʦʜʜʲʨʞʘʪ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ʩʦʮʠʘʣʥʘʪʘ ʤʨʝʞʘ ʠ ʜʘ ʩʲʟʜʘʜʘʪ ʩʠʛʫʨʥʘ ʠ ʧʨʠʷʪʝʣʩʢʘ ʩʨʝʜʘ ʟʘ ʚʩʠʯʢʠ 

ʧʦʪʨʝʙʠʪʝʣʠ, ʢʘʪʦ ʪʘʢʘ ʤʠʥʠʤʠʟʠʨʘʪ ʨʠʩʢʦʚʝʪʝ ʟʘ ʦʥʣʘʡʥ ʦʙʱʝʩʪʚʦʪʦ. 
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ɺʲʧʨʝʢʠ ʧʦʣʟʠʪʝ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘʪʘ ʤʦʜʝʨʘʮʠʷ, ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ AI-ʙʘʟʠʨʘʥʠ ʙʦʪʦʚʝ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʧʦʩʪʘʚʷ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʧʦ ʜʠʛʠʪʘʣʝʥ ʤʘʨʢʝʪʠʥʛ ʠ 

ʩʲʟʜʘʪʝʣʠʪʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ. ɻʨʝʰʢʠʪʝ ʚ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʢʦʥʪʝʢʩʪ ʠʣʠ ʩʧʝʮʠʬʠʯʥʠ ʢʫʣʪʫʨʥʠ 

ʦʩʦʙʝʥʦʩʪʠ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʥʝʧʨʘʚʦʤʝʨʥʠ ʙʣʦʢʠʨʘʥʠʷ ʠʣʠ ʧʨʝʤʘʭʚʘʥʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ 

ʘʢʘʫʥʪʠ, ʢʦʠʪʦ ʚʩʲʱʥʦʩʪ ʥʝ ʥʘʨʫʰʘʚʘʪ ʧʨʘʚʠʣʘʪʘ. ʊʦʚʘ ʩʲʟʜʘʚʘ ʧʨʦʙʣʝʤʠ ʟʘ ʙʠʟʥʝʩʠʪʝ ʠ ʩʲʟʜʘʪʝʣʠʪʝ, 

ʯʠʝʪʦ ʩʲʜʲʨʞʘʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʛʨʝʰʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʦ ʢʘʪʦ ʥʘʨʫʰʘʚʘʱʦ, ʥʘʤʘʣʷʚʘʡʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʠʤ ʩʪʨʘʪʝʛʠʠ ʠ ʦʛʨʘʥʠʯʘʚʘʡʢʠ ʜʦʩʪʲʧʘ ʠʤ ʜʦ ʘʫʜʠʪʦʨʠʷʪʘ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ (AI) ʠ ʧʦʩʣʝʜʠʮʠ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʨʝʰʝʥʠʷ 

ʟʘ ʩʣʝʜʝʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʄʦʜʝʨʠʨʘʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʯʨʝʟ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ (AI) ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʟʥʘʯʠʪʝʣʥʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʧʨʘʚʠʣʥʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʥʘʨʫʰʝʥʠʷ ʥʘ 

ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ. ɸʣʛʦʨʠʪʤʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʧʣʘʪʬʦʨʤʠʪʝ ʢʘʪʦ Facebook ʠ 

Instagram, ʙʘʟʠʨʘʪ ʨʝʰʝʥʠʷʪʘ ʩʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʢʨʠʪʝʨʠʠ, ʥʦ ʚʲʧʨʝʢʠ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʝʟʠ ʩʠʩʪʝʤʠ ʥʝ ʩʘ ʙʝʟʫʧʨʝʯʥʠ. ʉʧʝʮʠʘʣʠʩʪʠʪʝ ʧʦ ʜʠʛʠʪʘʣʝʥ ʤʘʨʢʝʪʠʥʛ ʠ ʩʲʟʜʘʪʝʣʠʪʝ 

ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʯʝʩʪʦ ʩʪʘʚʘʪ ʞʝʨʪʚʘ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠ ʨʝʩʪʨʠʢʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʟʘʩʝʛʥʘʪ ʨʝʢʣʘʤʥʠ 

ʘʢʘʫʥʪʠ, ʩʪʨʘʥʠʮʠ ʠ ʧʨʦʬʠʣʠ, ʜʦʨʠ ʢʦʛʘʪʦ ʪʝ ʥʝ ʥʘʨʫʰʘʚʘʪ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ. ʊʝʟʠ ʛʨʝʰʢʠ 

ʚʦʜʷʪ ʜʦ ʩʝʨʠʦʟʥʠ ʧʦʩʣʝʜʠʮʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʙʣʦʢʠʨʘʥʝ ʠʣʠ ʧʲʣʥʦ ʠʟʪʨʠʚʘʥʝ ʥʘ ʘʢʘʫʥʪʠ ʙʝʟ ʦʙʝʢʪʠʚʥʘ 

ʧʨʠʯʠʥʘ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʥʦʨʤʘʣʥʘʪʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪ. ɿʘ ʚʩʝ ʧʦʚʝʯʝ ʢʦʤʧʘʥʠʠ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʩʘ 

ʦʩʥʦʚʝʥ ʢʘʥʘʣ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʧʨʠʭʦʜʠ, ʢʘʢʪʦ ʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʲʣʛʦʪʨʘʡʥʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ 

ʢʣʠʝʥʪʠʪʝ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ, ʝʜʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʛʨʝʰʢʘ ʦʪ ʩʪʨʘʥʘ ʥʘ AI, ʢʦʷʪʦ ʚʦʜʠ ʜʦ ʨʝʩʪʨʠʢʮʠʷ 

ʠʣʠ ʙʣʦʢʠʨʘʥʝ ʥʘ ʧʨʦʬʠʣ ʠʣʠ ʧʫʙʣʠʢʘʮʠʷ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʟʘʛʫʙʠ ʠ ʧʨʦʧʫʩʥʘʪʠ ʧʦʣʟʠ. 

ʇʦʩʣʝʜʠʮʠʪʝ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʠ ʥʘ AI, ʩʝ ʫʩʝʱʘʪ ʥʘ ʛʣʦʙʘʣʥʦ ʥʠʚʦ. 

ʉʧʦʨʝʜ ʜʘʥʥʠ ʦʪ 2023 ʛʦʜʠʥʘ, ʧʦʚʝʯʝ ʦʪ 33 ʤʠʣʠʦʥʘ ʧʫʙʣʠʢʘʮʠʠ ʚʲʚ Facebook ʠ Instagram ʩʘ ʙʠʣʠ 

ʙʣʦʢʠʨʘʥʠ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʨʝʰʝʥʠʷ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʤʦʜʝʨʠʨʘʥʝ 

(Content Restrictions Based on Local Law, 2023). ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʪʝʟʠ ʩʣʫʯʘʠ ʝ ʟʘʩʝʛʥʘʣʘ ʢʘʢʪʦ 

ʤʘʣʢʠ, ʪʘʢʘ ʠ ʛʦʣʝʤʠ ʙʠʟʥʝʩʠ, ʢʦʠʪʦ ʨʘʟʯʠʪʘʪ ʥʘ ʪʝʟʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʘʨʢʝʪʠʥʛ ʠ ʧʨʦʜʘʞʙʠ. ɺ ʦʢʦʣʦ 

2,5% ʦʪ ʩʣʫʯʘʠʪʝ ʙʣʦʢʠʨʘʥʝʪʦ ʥʘ ʧʨʦʬʠʣʠ ʠʣʠ ʨʝʢʣʘʤʥʠ ʘʢʘʫʥʪʠ ʝ ʙʠʣʦ ʧʲʣʥʦ, ʢʦʝʪʦ ʝ ʦʢʘʟʘʣʦ 

ʩʝʨʠʦʟʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʢʦʤʧʘʥʠʠʪʝ, ʯʠʷʪʦ ʦʥʣʘʡʥ ʘʢʪʠʚʥʦʩʪ ʝ ʙʠʣʘ ʚʨʝʤʝʥʥʦ ʠʣʠ ʪʨʘʡʥʦ 

ʩʧʨʷʥʘ. ʇʦʩʣʝʜʚʘʱʦʪʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʝʟʠ ʘʢʘʫʥʪʠ ʯʝʩʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʣʝʜ ʯʦʚʝʰʢʘ ʥʘʤʝʩʘ, 

ʢʘʪʦ ʚ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ ʩʝ ʜʦʢʘʟʚʘ, ʯʝ ʙʣʦʢʠʨʦʚʢʠʪʝ ʩʘ ʨʝʟʫʣʪʘʪ ʥʘ ʧʦʛʨʝʰʥʦ ʜʝʡʩʪʚʠʝ ʦʪ 

ʩʪʨʘʥʘ ʥʘ AI. 

ʊʘʙʣʠʮʘ 2:ɹʣʦʢʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚʲʚ ʌʝʡʩʙʫʢ ʧʨʝʟ 2023 ʛ. ʀʟʪʦʯʥʠʢ: META Transparency Center 

ɺʠʜ ʩʲʜʲʨʞʘʥʠʝ ɹʨʦʡ ʙʣʦʢʠʨʘʥʠʷ 

ɸʣʙʫʤʠ 20 

ʂʦʤʝʥʪʘʨʠ 13.4 ʄ  

ʉʲʙʠʪʠʷ 93 

ʉʪʨʘʥʠʮʠ ʠ ʛʨʫʧʠ 40,5 ʭʠʣ. 

ʇʦʩʪʦʚʝ 33,6 ʄ 

ʇʨʦʬʠʣʠ 26,7 ʭʠʣ.  

 

ʊʘʙʣʠʮʘ 3: ɹʣʦʢʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚʲʚ ʀʥʩʪʘʛʨʘʤ ʧʨʝʟ 2023 ʛ. ʀʟʪʦʯʥʠʢ: META Transparency Center 

ɺʠʜ ʩʲʜʲʨʞʘʥʠʝ ɹʨʦʡ ʙʣʦʢʠʨʘʥʠʷ 
ɸʢʘʫʥʪʠ 1,15 ʄ 

ʄʝʜʠʷ 50 ʭʠʣ. 
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ʊʘʟʠ ʩʠʪʫʘʮʠʷ ʩʲʟʜʘʚʘ ʦʩʦʙʝʥʦ ʫʷʟʚʠʤʦ ʧʦʣʦʞʝʥʠʝ ʢʘʢʪʦ ʟʘ ʤʘʣʢʠʪʝ, ʪʘʢʘ ʠ ʟʘ ʛʦʣʝʤʠʪʝ 

ʙʠʟʥʝʩʠ. ɺʥʝʟʘʧʥʘʪʘ ʟʘʛʫʙʘ ʥʘ ʦʩʥʦʚʝʥ ʤʘʨʢʝʪʠʥʛʦʚ ʢʘʥʘʣ ʠʣʠ ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʟʥʘʯʠʪʝʣʝʥ ʩʧʘʜ ʚ ʧʨʠʭʦʜʠʪʝ ʠ ʜʦ ʟʘʛʫʙʘ ʥʘ ʢʦʥʢʫʨʝʥʪʥʠ ʧʨʝʜʠʤʩʪʚʘ. ɿʘ ʤʘʣʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʚʘ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʬʘʪʘʣʥʦ, ʪʲʡ ʢʘʪʦ ʪʷʭʥʘʪʘ ʜʝʡʥʦʩʪ ʯʝʩʪʦ ʝ ʩʠʣʥʦ ʟʘʚʠʩʠʤʘ ʦʪ ʦʥʣʘʡʥ ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʘʫʜʠʪʦʨʠʷʪʘ. ʆʩʚʝʥ ʪʦʚʘ ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝʪʦ ʠʤ ʯʝʩʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʣʶʯʦʚ 

ʝʣʝʤʝʥʪ ʦʪ ʪʝʭʥʠʪʝ ʤʘʨʢʝʪʠʥʛʦʚʠ ʠ ʙʠʟʥʝʩ ʩʪʨʘʪʝʛʠʠ. ʄʥʦʛʦ ʦʪ ʪʝʟʠ ʘʢʘʫʥʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʝʟʫʣʪʘʪ 

ʦʪ ʜʲʣʛʦʛʦʜʠʰʥʠ ʫʩʠʣʠʷ ʠ ʩʝʨʠʦʟʥʠ ʬʠʥʘʥʩʦʚʠ ʠʥʚʝʩʪʠʮʠʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝ, 

ʢʦʝʪʦ ʯʝʩʪʦ ʚʢʣʶʯʚʘ ʨʘʟʭʦʜʠ ʟʘ ʨʝʢʣʘʤʠ, ʤʘʨʢʝʪʠʥʛʦʚʠ ʢʘʤʧʘʥʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

ʂʦʛʘʪʦ ʪʝʟʠ ʘʢʘʫʥʪʠ ʙʲʜʘʪ ʥʝʧʨʘʚʠʣʥʦ ʧʨʝʤʘʭʥʘʪʠ, ʬʠʥʘʥʩʦʚʠʪʝ ʟʘʛʫʙʠ ʤʦʛʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʝʩʝʪʢʠ 

ʭʠʣʷʜʠ ʜʦʣʘʨʠ, ʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʠʟʛʫʙʝʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʨʝʧʫʪʘʮʠʷ ʝ ʪʨʫʜʝʥ ʠ ʦʪʥʝʤʘʱ ʚʨʝʤʝ 

ʧʨʦʮʝʩ. 

ɺʲʟʥʠʢʚʘ ʠ ʧʨʦʙʣʝʤʲʪ ʩ ʨʝʧʫʪʘʮʠʷʪʘ. ʅʝʧʨʘʚʦʤʝʨʥʠʪʝ ʙʣʦʢʠʨʘʥʠʷ ʥʘ ʘʢʘʫʥʪʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ ʣʠʧʩʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʠʟʲʤ ʠʣʠ ʧʨʦʙʣʝʤʠ ʚ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʩ ʢʣʠʝʥʪʠʪʝ, ʦʩʦʙʝʥʦ ʘʢʦ 

ʪʝʟʠ ʧʨʦʙʣʝʤʠ ʥʝ ʙʲʜʘʪ ʘʜʨʝʩʠʨʘʥʠ ʩʚʦʝʚʨʝʤʝʥʥʦ. ɺ ʨʝʟʫʣʪʘʪ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʨʝʧʫʪʘʮʠʷʪʘ ʠ 

ʜʦʚʝʨʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʞʝ ʜʘ ʠʟʠʩʢʚʘ ʟʥʘʯʠʪʝʣʥʠ ʫʩʠʣʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘʩʠʣʝʥʠ 

ʤʘʨʢʝʪʠʥʛʦʚʠ ʢʘʤʧʘʥʠʠ ʠ ʧʦ-ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʘʫʜʠʪʦʨʠʷʪʘ. ʊʝʟʠ ʫʩʠʣʠʷ ʥʝ ʩʘʤʦ ʩʘ 

ʩʚʲʨʟʘʥʠ ʩ ʚʠʩʦʢʠ ʨʘʟʭʦʜʠ, ʥʦ ʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʲʣʛʦʩʨʦʯʥʦ ʧʣʘʥʠʨʘʥʝ ʠ ʘʜʘʧʪʘʮʠʷ ʢʲʤ 

ʜʠʥʘʤʠʯʥʘʪʘ ʩʨʝʜʘ ʥʘ ʜʠʛʠʪʘʣʥʠʷ ʤʘʨʢʝʪʠʥʛ. 

ʂʘʢ ʬʫʥʢʮʠʦʥʠʨʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʩʣʝʜʝʥʝ ʥʘ ʥʘʨʫʰʝʥʠʷ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʥʘ Meta ʚ 

ʩʲʜʲʨʞʘʥʠʝʪʦ 

ɸʣʛʦʨʠʪʤʠʪʝ ʟʘ ʤʦʜʝʨʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʚʲʚ Facebook, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ 

(AI) ʠ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ (ML), ʬʫʥʢʮʠʦʥʠʨʘʪ ʯʨʝʟ ʩʣʦʞʝʥ ʧʨʦʮʝʩ ʥʘ ʘʥʘʣʠʟ ʥʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ɸʣʛʦʨʠʪʤʠʪʝ ʠʟʧʦʣʟʚʘʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʙʫʯʝʥʠ ʤʦʜʝʣʠ, ʢʦʠʪʦ ʩʘ ʟʘʭʨʘʥʝʥʠ ʩ 

ʦʛʨʦʤʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, ʚʢʣʶʯʚʘʱʠ ʪʝʢʩʪʦʚʝ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʠʜʝʘ. ʊʝʟʠ ʤʦʜʝʣʠ ʩʝ ʦʙʫʯʘʚʘʪ ʜʘ 

ʨʘʟʧʦʟʥʘʚʘʪ ʤʦʜʝʣʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʘʨʫʰʘʚʘʥʝ 

ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ: 

1. ɸʥʘʣʠʟ ʥʘ ʪʝʢʩʪ: ɸʣʛʦʨʠʪʤʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ (NLP) ʘʥʘʣʠʟʠʨʘʪ ʚʩʷʢʘ ʜʫʤʘ ʠ 

ʠʟʨʘʟ ʚ ʪʝʢʩʪʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʦʚʘ ʚʢʣʶʯʚʘ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʩʝʤʘʥʪʠʯʥʠ ʠ ʩʠʥʪʘʢʪʠʯʥʠ ʩʪʨʫʢʪʫʨʠ, 

ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʢʣʶʯʦʚʠ ʜʫʤʠ ʠ ʘʥʘʣʠʟ ʥʘ ʢʦʥʪʝʢʩʪʘ, ʟʘ ʜʘ ʩʝ ʦʪʢʨʠʝ ʜʘʣʠ ʪʝʢʩʪʲʪ ʥʘʨʫʰʘʚʘ 

ʧʦʣʠʪʠʢʠʪʝ. ʉʣʦʞʥʦʩʪʪʘ ʚʲʟʥʠʢʚʘ, ʢʦʛʘʪʦ ʘʣʛʦʨʠʪʤʠʪʝ ʪʨʷʙʚʘ ʜʘ ʨʘʟʧʦʟʥʘʷʪ ʠ ʨʘʟʣʠʯʘʚʘʪ ʝʟʠʢʦʚʠ 

ʥʶʘʥʩʠ ʢʘʪʦ ʠʨʦʥʠʷ, ʩʘʨʢʘʟʲʤ ʠʣʠ ʤʝʪʘʬʦʨʠ. 

2. ɸʥʘʣʠʟ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʠʜʝʦʢʣʠʧʦʚʝ: ɸʣʛʦʨʠʪʤʠʪʝ ʟʘ ʢʦʤʧʶʪʲʨʥʦ ʟʨʝʥʠʝ ʠʟʧʦʣʟʚʘʪ ʤʦʜʝʣʠ 

ʥʘ ʜʲʣʙʦʢʦ ʦʙʫʯʝʥʠʝ (deep learning) ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠ, ʩʮʝʥʠ ʠ ʜʝʡʩʪʚʠʷ ʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʚʠʜʝʦʢʣʠʧʦʚʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʟʘʩʠʯʘʪ ʢʦʥʢʨʝʪʥʠ ʚʠʟʫʘʣʥʠ ʝʣʝʤʝʥʪʠ ï ʥʘʧʨʠʤʝʨ ʦʨʲʞʠʷ, ʥʘʩʠʣʠʝ, 

ʠʟʤʘʤʘ ʠʣʠ ʩʠʤʚʦʣʠ ʥʘ ʦʤʨʘʟʘʪʘ. ʇʨʦʙʣʝʤʠ ʚʲʟʥʠʢʚʘʪ, ʢʦʛʘʪʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʝ ʝ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʦ 

ʠʣʠ ʝʜʚʘʤ ʫʣʦʚʠʤʦ, ʢʘʢʪʦ ʝ ʚ ʩʣʫʯʘʠʪʝ ʩ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʲʜʲʨʞʘʱʠ ʭʫʤʦʨ ʠʣʠ ʘʨʪʠʩʪʠʯʥʠ ʪʚʦʨʙʠ. 

3. ʂʦʤʙʠʥʠʨʘʥ ʘʥʘʣʠʟ: ɿʘ ʚʠʜʝʦʢʣʠʧʦʚʝ ʩʝ ʢʦʤʙʠʥʠʨʘ ʠ ʪʝʢʩʪʦʚʠʷʪ ʘʥʘʣʠʟ (ʯʨʝʟ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 

ʛʦʚʦʨ) ʩ ʚʠʟʫʘʣʥʠʷ ʘʥʘʣʠʟ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʜʦʙʨʘ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ, ʥʦ ʚʩʝ ʧʘʢ ʥʝ 

ʧʨʝʤʘʭʚʘ ʨʠʩʢʘ ʦʪ ʧʦʛʨʝʰʥʦ ʪʲʣʢʫʚʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʘ. 
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ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʛʨʫʧʘʪʘ ʥʘ META 

ɺʲʧʨʝʢʠ ʯʝ ʪʝʟʠ ʤʦʜʝʣʠ ʩʘ ʚʧʝʯʘʪʣʷʚʘʱʠ ʧʦ ʩʚʦʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ 

ʚʩʝ ʦʱʝ ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʥʷʢʦʣʢʦ ʢʣʶʯʦʚʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1. ʊʨʫʜʥʦʩʪ ʧʨʠ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʜʫʤʠ ʚ ʢʦʥʪʝʢʩʪ: ɽʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʥʘ ʪʝʟʠ ʩʠʩʪʝʤʠ ʝ 

ʩʧʦʩʦʙʥʦʩʪʪʘ ʠʤ ʜʘ ʨʘʟʙʝʨʘʪ ʧʲʣʥʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʜʘʜʝʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʇʦʭʚʘʪʠ ʢʘʪʦ ʭʫʤʦʨʘ, ʩʘʪʠʨʘʪʘ 

ʠʣʠ ʢʫʣʪʫʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʜʘʜʝʥ ʠʟʨʘʟ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʨʫʜʥʠ ʟʘ ʧʨʘʚʠʣʥʦ ʪʲʣʢʫʚʘʥʝ. 

ɸʣʛʦʨʠʪʤʠʪʝ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʜʝʡʩʪʚʘʪ ʩʪʨʦʛʦ ʧʦ ʰʘʙʣʦʥʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʠʪʦ ʙʝʟʦʙʠʜʥʠ 

ʠʟʨʘʟʠ ʠʣʠ Ăʤʝʤʝʪʘñ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʝʧʨʘʚʠʣʥʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʢʘʪʦ ʥʘʨʫʰʝʥʠʝ ʥʘ ʧʨʘʚʠʣʘʪʘ. 

2. ʆʪʩʲʩʪʚʠʝ ʥʘ ʝʤʦʮʠʦʥʘʣʝʥ ʠʣʠ ʩʦʮʠʘʣʝʥ ʠʥʪʝʣʝʢʪ: ɸʣʛʦʨʠʪʤʠʪʝ ʥʷʤʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ 

ʨʘʟʧʦʟʥʘʚʘʪ ʥʶʘʥʩʠ ʠ ʯʦʚʝʰʢʠ ʝʤʦʮʠʠ, ʢʦʝʪʦ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʪʝʤʠ ʢʘʪʦ 

ʥʘʩʠʣʠʝ ʠʣʠ ʨʝʯ ʥʘ ʦʤʨʘʟʘʪʘ. ʊʝ ʥʝ ʤʦʛʘʪ ʜʘ ʦʮʝʥʷʪ ʩʦʮʠʘʣʥʠʷ ʠʣʠ ʢʫʣʪʫʨʝʥ ʢʦʥʪʝʢʩʪ ʥʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ, ʢʦʝʪʦ ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʬʠʢʪʠʚʥʠ ʧʦʟʠʪʠʚʠ ï ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʚʩʲʱʥʦʩʪ 

ʥʝ ʥʘʨʫʰʘʚʘ ʧʦʣʠʪʠʢʠʪʝ ʥʘ Facebook. 

3. ʆʛʨʘʥʠʯʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʠʥʘʤʠʯʥʦ ʦʙʫʯʝʥʠʝ: ɺʲʧʨʝʢʠ ʯʝ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʝ ʩʪʨʝʤʠ ʜʘ 

ʘʜʘʧʪʠʨʘ ʘʣʛʦʨʠʪʤʠʪʝ ʢʲʤ ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʮʝʩʲʪ ʥʝ ʝ ʠʥʩʪʘʥʪʝʥ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʠ ʛʦʣʝʤʠ 

ʧʨʦʤʝʥʠ ʚ ʦʙʱʝʩʪʚʦʪʦ ʠʣʠ ʚ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʭʦʨʘʪʘ ʠʟʧʦʣʟʚʘʪ ʝʟʠʢʘ ʠʣʠ ʢʫʣʪʫʨʘʪʘ, ʪʝʟʠ ʩʠʩʪʝʤʠ 

ʤʦʛʘʪ ʜʘ ʦʩʪʘʥʘʪ ʥʘʟʘʜ ʠ ʜʘ ʥʝ ʫʩʧʝʷʪ ʜʘ ʨʘʟʙʝʨʘʪ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʪʝʨʤʠʥʠ ʠʣʠ ʢʦʥʪʝʢʩʪʠ. 

ʈʝʰʝʥʠʷ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʥʘʣʦʞʝʥʠ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ 

ʩʣʝʜʝʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʥʘʨʫʰʘʚʘʱʦ ʧʦʣʠʪʠʢʠʪʝ ʥʘ ʄɽʊɸ.  

ɿʘ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, Facebook ʯʝʩʪʦ ʢʦʤʙʠʥʠʨʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ 

ʟʘ ʤʦʜʝʨʠʨʘʥʝ ʩ ʯʦʚʝʰʢʠ ʤʦʜʝʨʘʪʦʨʠ. ɺ ʩʣʫʯʘʠ ʥʘ ʩʧʦʨʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʲʜʝʪʦ ʘʣʛʦʨʠʪʲʤʲʪ ʥʝ ʤʦʞʝ 

ʜʘ ʚʟʝʤʝ ʢʘʪʝʛʦʨʠʯʥʦ ʨʝʰʝʥʠʝ ʠʣʠ ʠʤʘ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʜʦʧʫʩʢʘʥʝ ʥʘ ʛʨʝʰʢʘ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʩʝ ʧʨʝʜʘʚʘ 

ʥʘ ʝʢʠʧ ʦʪ ʦʙʫʯʝʥʠ ʤʦʜʝʨʘʪʦʨʠ. ʊʦʟʠ ʭʠʙʨʠʜʝʥ ʧʦʜʭʦʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʥʘʤʘʣʠ ʙʨʦʷ ʥʘ ʛʨʝʰʢʠʪʝ ʠ ʜʘ 

ʧʦʜʦʙʨʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʤʦʜʝʨʠʨʘʥʝʪʦ, ʢʘʪʦ ʚʟʝʤʝ ʧʨʝʜʚʠʜ ʥʶʘʥʩʠʪʝ ʠ ʢʦʥʪʝʢʩʪʘ ʥʘ ʚʩʷʢʦ ʩʲʜʲʨʞʘʥʠʝ.  

ʇʨʝʜʧʘʟʚʘʥʝʪʦ ʦʪ ʥʝʛʘʪʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʙʣʦʢʠʨʘʥʝ, ʦʛʨʘʥʠʯʘʚʘʥʝ ʠʣʠ 

ʠʟʪʨʠʚʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʬʠʣ ʚ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ Meta (Facebook ʠ Instagram), ʠʟʠʩʢʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠ ʤʝʨʢʠ. ɹʠʟʥʝʩʠʪʝ ʤʦʛʘʪ ʜʘ ʤʠʥʠʤʠʟʠʨʘʪ ʨʠʩʢʘ ʠ ʜʘ ʟʘʱʠʪʷʪ ʩʚʦʝʪʦ ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝ 

ʯʨʝʟ: 

1. ʉʣʝʜʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʘ ʧʦʣʠʪʠʢʠʪʝ 

ɽʜʥʦ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʥʝʱʘ, ʢʦʠʪʦ ʙʠʟʥʝʩʠʪʝ ʤʦʛʘʪ ʜʘ ʥʘʧʨʘʚʷʪ, ʝ ʜʘ ʩʝ ʫʚʝʨʷʪ, ʯʝ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʨʝʢʣʘʤʠʪʝ, ʢʦʠʪʦ ʧʫʙʣʠʢʫʚʘʪ, ʩʪʨʠʢʪʥʦ ʩʧʘʟʚʘʪ ʧʦʣʠʪʠʢʠʪʝ ʥʘ Meta. Facebook ʠ 

Instagram ʨʝʜʦʚʥʦ ʘʢʪʫʘʣʠʟʠʨʘʪ ʩʚʦʠʪʝ ʧʨʘʚʠʣʘ, ʟʘʪʦʚʘ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʩʣʝʜʷʪ ʧʨʦʤʝʥʠʪʝ ʠ ʜʘ ʩʝ 

ʘʜʘʧʪʠʨʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʩʧʨʷʤʦ ʪʷʭ. ʂʦʤʧʘʥʠʠʪʝ ʪʨʷʙʚʘ ʜʘ ʦʙʫʯʘʪ ʩʚʦʠʪʝ ʝʢʠʧʠ ʜʘ ʧʦʟʥʘʚʘʪ ʜʦʙʨʝ 

ʧʨʘʚʠʣʘʪʘ ʥʘ ʧʣʘʪʬʦʨʤʠʪʝ ʠ ʜʘ ʠʟʙʷʛʚʘʪ ʨʠʩʢʦʚʠ ʧʫʙʣʠʢʘʮʠʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʩʘʥʢʮʠʠ.  

2. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʟʝʨʚʥʠ ʢʘʥʘʣʠ ʠ ʤʫʣʪʠʧʣʘʪʬʦʨʤʝʥʘ ʩʪʨʘʪʝʛʠʷ 

ɽʜʥʦ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʨʝʰʝʥʠʷ ʟʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ ʧʨʠ ʙʣʦʢʠʨʘʥʝ ʥʘ ʧʨʦʬʠʣ ʚ Meta ʝ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʫʣʪʠʧʣʘʪʬʦʨʤʝʥʦ ʧʨʠʩʲʩʪʚʠʝ. ɹʠʟʥʝʩʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʨʘʟʯʠʪʘʪ ʩʘʤʦ ʥʘ ʝʜʥʘ 

ʧʣʘʪʬʦʨʤʘ, ʘ ʜʘ ʜʠʚʝʨʩʠʬʠʮʠʨʘʪ ʦʥʣʘʡʥ ʧʦʨʠʩʲʩʪʚʠʝʪʦ ʩʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʨʫʛʠ 

ʢʘʥʘʣʠ ʢʘʪʦ Twitter, LinkedIn, TikTok, Google ads ʠ ʠʤʝʡʣ ʤʘʨʢʝʪʠʥʛ. ʊʦʚʘ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʜʦʨʠ ʧʨʠ 
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ʙʣʦʢʠʨʘʥʝ ʠʣʠ ʠʟʪʨʠʚʘʥʝ ʥʘ ʧʨʦʬʠʣ, ʪʝ ʱʝ ʟʘʧʘʟʷʪ ʚʨʲʟʢʘ ʩ ʘʫʜʠʪʦʨʠʷʪʘ ʩʠ ʠ ʱʝ ʤʦʛʘʪ ʜʘ ʧʨʦʜʲʣʞʘʪ 

ʩʚʦʷʪʘ ʤʘʨʢʝʪʠʥʛʦʚʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʜʝʡʥʦʩʪ. 

3. ʈʝʜʦʚʥʠ ʘʨʭʠʚʠ ʠ ʙʝʢʲʧ ʥʘ ʜʘʥʥʠ 

ɿʘ ʜʘ ʧʨʝʜʦʪʚʨʘʪʷʪ ʟʘʛʫʙʘʪʘ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠʣʠ ʜʦʩʪʲʧ ʜʦ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʤʧʘʥʠʠʪʝ 

ʪʨʷʙʚʘ ʨʝʜʦʚʥʦ ʜʘ ʘʨʭʠʚʠʨʘʪ ʩʚʦʠʪʝ ʧʫʙʣʠʢʘʮʠʠ, ʢʦʥʪʘʢʪʠ ʩ ʢʣʠʝʥʪʠ ʠ ʘʥʘʣʠʟʠ ʦʪ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ 

Meta. ʊʦʚʘ ʚʢʣʶʯʚʘ ʜʘʥʥʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʫʜʠʪʦʨʠʷʪʘ, ʘʥʘʣʠʟʠ ʥʘ ʢʘʤʧʘʥʠʠ ʠ ʩʲʜʲʨʞʘʥʠʝ, 

ʧʫʙʣʠʢʫʚʘʥʦ ʚ ʧʨʦʬʠʣʠʪʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ, ʚ ʩʣʫʯʘʡ ʥʘ ʙʣʦʢʠʨʘʥʝ, ʱʝ ʙʲʜʝ ʧʦ-ʣʝʩʥʦ ʜʘ ʩʝ ʚʲʟʩʪʘʥʦʚʠ 

ʘʢʪʠʚʥʦʩʪʪʘ ʠ ʜʘ ʩʝ ʚʲʟʩʪʘʥʦʚʠ ʟʘʛʫʙʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 

4. ʉʚʲʨʟʚʘʥʝ ʩ Meta Support ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣ 

ʇʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʣʦʢʠʨʘʥʝ ʠʣʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʘʢʘʫʥʪʠ, ʙʠʟʥʝʩʠʪʝ 

ʩʣʝʜʚʘ ʜʘ ʠʟʧʦʣʟʚʘʪ Meta Business Help Center ʟʘ ʜʦʩʪʲʧ ʜʦ ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʜʘʚʘʥʝ ʥʘ 

ʦʙʞʘʣʚʘʥʠʷ ʩʨʝʱʫ ʨʝʰʝʥʠʷʪʘ, ʚʟʝʪʠ ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʤʦʜʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ɺ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʚʥʠʤʘʪʝʣʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʘʨʛʫʤʝʥʪʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʘʧʝʣʘʮʠʷʪʘ, ʪʲʡ ʢʘʪʦ 

ʧʣʘʪʬʦʨʤʘʪʘ ʨʘʟʯʠʪʘ ʥʘ ʩʣʦʞʥʠ ʘʣʛʦʨʠʪʤʠ, ʢʦʠʪʦ ʥʝ ʚʠʥʘʛʠ ʦʪʯʠʪʘʪ ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. 

ɿʘ ʧʦ-ʛʦʣʝʤʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʨʝʢʣʘʤʦʜʘʪʝʣʠ ʩ ʚʠʩʦʢ ʨʝʢʣʘʤʝʥ ʙʶʜʞʝʪ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ 

ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʜʠʨʝʢʪʥʘ ʚʨʲʟʢʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ Meta. ʊʦʟʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥ ʢʦʥʪʘʢʪ ʤʦʞʝ ʜʘ 

ʦʩʠʛʫʨʠ ʫʩʢʦʨʝʥ ʧʨʦʮʝʩ ʥʘ ʨʘʟʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʢʘʢʪʦ ʠ ʧʦ-ʮʝʣʝʥʘʩʦʯʝʥʘ ʧʦʜʜʨʲʞʢʘ, ʢʦʝʪʦ ʝ ʦʪ 

ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʟʥʘʯʠʪʝʣʥʦ ʟʘʩʷʛʘʥʝ ʥʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ Meta ʥʝ ʩʘʤʦ ʫʩʢʦʨʷʚʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʚʲʟʥʠʢʥʘʣʠ ʧʨʦʙʣʝʤʠ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʷ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʠ ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʨʝʢʣʘʤʥʠʪʝ ʢʘʤʧʘʥʠʠ ʠ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʙʲʜʝʱʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

5. ʇʨʦʩʣʝʜʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʥʠ ʧʫʙʣʠʢʘʮʠʠ 

ʅʷʢʦʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʥʘ Meta ʤʦʞʝ ʜʘ ʩʘʥʢʮʠʦʥʠʨʘʪ ʧʫʙʣʠʢʘʮʠʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʜʫʤʠ, ʠʟʨʘʟʠ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɿʘʪʦʚʘ ʝ ʚʘʞʥʦ ʙʠʟʥʝʩʠʪʝ ʜʘ ʧʨʦʩʣʝʜʷʚʘʪ ʠ ʘʥʘʣʠʟʠʨʘʪ 

ʢʦʠ ʧʫʙʣʠʢʘʮʠʠ ʚʦʜʷʪ ʜʦ ʨʝʩʪʨʠʢʮʠʠ, ʠ ʜʘ ʛʠ ʘʜʘʧʪʠʨʘʪ ʟʘ ʙʲʜʝʱʠ ʢʘʤʧʘʥʠʠ. ʀʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ 

Facebook's Ad Library ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʧʦʤʦʛʥʘʪ ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʪʝ ʨʝʢʣʘʤʠ ʠ ʠʟʙʷʛʚʘʥʝ 

ʥʘ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʝ ʧʦʜʘʪʣʠʚʦ ʥʘ ʙʣʦʢʠʨʘʥʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʤʦʜʝʨʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʚ ʧʣʘʪʬʦʨʤʠʪʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, ʢʘʪʦ 

ʪʝʟʠ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ Meta (Facebook ʠ Instagram), ʧʨʝʜʣʘʛʘʪ ʟʥʘʯʠʪʝʣʥʠ ʧʨʝʜʠʤʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʢʦʨʦʩʪ ʠ ʤʘʱʘʙ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʪʝʟʠ ʩʠʩʪʝʤʠ ʠʤʘʪ ʠ ʩʲʱʝʩʪʚʝʥʠ ʥʝʜʦʩʪʘʪʲʮʠ, 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʦʢʘʞʘʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʠʟʥʝʩʘ ʠ ʦʥʣʘʡʥ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʟʠ ʝʬʝʢʪʠ ʚʦʜʠ ʜʦ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʠʟʚʦʜʠ ʠ ʧʨʝʧʦʨʲʢʠ: 

1. ʅʝʧʨʘʚʦʤʝʨʥʦʪʦ ʙʣʦʢʠʨʘʥʝ ʥʘ ʘʢʘʫʥʪʠ ʠ ʩʪʨʘʥʠʮʠ ʝ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʧʨʦʠʟʪʠʯʘʱʠ 

ʦʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘʪʘ ʤʦʜʝʨʘʮʠʷ. ɹʠʟʥʝʩʠ ʩ ʜʲʣʛʦʛʦʜʠʰʥʠ ʧʨʦʬʠʣʠ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʝʢʣʘʤʥʠ 

ʢʘʤʧʘʥʠʠ ʩʘ ʠʟʧʨʘʚʝʥʠ ʧʨʝʜ ʨʠʩʢʘ ʦʪ ʥʝʦʯʘʢʚʘʥʠ ʨʝʩʪʨʠʢʮʠʠ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʟʘʛʫʙʘ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʠ ʨʝʧʫʪʘʮʠʷ. 

2.ʃʠʧʩʘʪʘ ʥʘ ʷʩʥʦʪʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʙʣʦʢʠʨʘʥʝ ʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʩʲʟʜʘʚʘ ʪʨʫʜʥʦʩʪʠ ʟʘ 

ʙʠʟʥʝʩʠʪʝ, ʢʦʠʪʦ ʥʝ ʧʦʣʫʯʘʚʘʪ ʪʦʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʧʨʠʯʠʥʠʪʝ ʟʘ ʙʣʦʢʠʨʘʥʝʪʦ. ʊʦʚʘ 

ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʲʨʟʘ ʨʝʘʢʮʠʷ ʠ ʢʦʨʝʢʮʠʷ ʥʘ ʛʨʝʰʢʠʪʝ.  
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3. ɸʚʪʦʤʘʪʠʟʠʨʘʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʩʲʜʲʨʞʘʥʠʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʯʝʩʪʦ ʥʝ ʤʦʛʘʪ ʜʘ 

ʨʘʟʛʨʘʥʠʯʘʪ ʢʦʥʪʝʢʩʪʫʘʣʥʠ ʨʘʟʣʠʢʠ ʚ ʧʫʙʣʠʢʘʮʠʠʪʝ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʦʛʨʝʰʥʦ ʪʲʣʢʫʚʘʥʝ ʥʘ 

ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʥʝ ʥʘʨʫʰʘʚʘ ʧʨʘʚʠʣʘʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ, ʠ ʜʦ ʧʦʩʣʝʜʚʘʱʠ ʨʝʩʪʨʠʢʮʠʠ.  

4. ʌʠʥʘʥʩʦʚʠʪʝ ʟʘʛʫʙʠ ʟʘ ʙʠʟʥʝʩʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʥʘʯʠʪʝʣʥʠ, ʦʩʦʙʝʥʦ ʟʘ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʢʦʤʧʘʥʠʠ, 

ʢʦʠʪʦ ʨʘʟʯʠʪʘʪ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʟʘ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʢʣʠʝʥʪʠ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʙʨʘʥʜ ʠʜʝʥʪʠʯʥʦʩʪ. 

ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʢʘʤʧʘʥʠʠʪʝ ʚ ʜʠʛʠʪʘʣʥʠ ʤʨʝʞʠ, ʢʦʷʪʦ ʝ ʦʩʥʦʚʥʦ 

ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʦʥʣʘʡʥ ʨʝʢʣʘʤʘʪʘ, ʩʝ ʦʙʝʟʩʤʠʩʣʷ, ʢʦʛʘʪʦ ʜʦʩʪʲʧʲʪ ʜʦ ʘʢʘʫʥʪʠ ʝ ʦʛʨʘʥʠʯʝʥ.  

5. ʉʣʦʞʥʦʩʪʪʘ ʥʘ ʦʙʞʘʣʚʘʥʝ ʥʘ ʥʝʧʨʘʚʦʤʝʨʥʠ ʙʣʦʢʠʨʘʥʠʷ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʪʝʞʥʷʚʘ ʩʠʪʫʘʮʠʷʪʘ. 

ʇʨʦʮʝʩʠʪʝ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʘʢʘʫʥʪʠ ʯʝʩʪʦ ʠʟʠʩʢʚʘʪ ʚʨʝʤʝ ʠ ʨʝʩʫʨʩʠ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʙʠʟʥʝʩʠʪʝ 

ʚ ʙʲʨʟʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʝʭʥʠʷ ʦʥʣʘʡʥ ʩʪʘʪʫʩ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ.  

6. ɺʣʠʷʥʠʝ ʚʲʨʭʫ ʧʦʪʨʝʙʠʪʝʣʩʢʘʪʘ ʫʚʝʨʝʥʦʩʪ ï ʯʝʩʪʠʪʝ ʛʨʝʰʢʠ ʚ ʤʦʜʝʨʘʮʠʷʪʘ ʥʘʤʘʣʷʚʘʪ ʜʦʚʝʨʠʝʪʦ 

ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʧʣʘʪʬʦʨʤʠʪʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠʤ ʢʲʤ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʢʘʥʘʣʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʨʝʢʣʘʤʘ. 

7. ʅʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʤʦʜʝʨʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ï ʢʣʶʯʦʚʘ ʧʨʝʧʦʨʲʢʘ ʝ 

ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦ-ʜʦʙʨʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʨʲʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʩʧʦʨʥʠ ʩʣʫʯʘʠ ʠ ʧʨʦʟʨʘʯʥʠ ʦʙʞʘʣʚʘʱʠ 

ʧʨʦʮʝʩʠ. ʊʦʚʘ ʙʠ ʥʘʤʘʣʠʣʦ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʥʝʧʨʘʚʦʤʝʨʥʠ ʙʣʦʢʠʨʘʥʠʷ ʠ ʙʠ ʧʨʝʜʦʩʪʘʚʠʣʦ ʥʘ 

ʙʠʟʥʝʩʠʪʝ ʧʦ-ʩʠʛʫʨʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʩʨʝʜʘ ʟʘ ʨʘʟʚʠʪʠʝ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʘʢʘʨ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʚ ʤʦʜʝʨʠʨʘʥʝʪʦ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʟʥʘʯʠʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʜʘ ʦʙʨʘʙʦʪʚʘʪ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ, ʝ ʥʘʣʦʞʠʪʝʣʥʦ ʪʝʟʠ ʩʠʩʪʝʤʠ ʜʘ ʙʲʜʘʪ 

ʜʦʧʲʣʥʝʥʠ ʩ ʧʦ-ʪʦʯʥʠ ʠ ʧʨʦʟʨʘʯʥʠ ʧʨʦʮʝʩʠ. ɹʘʣʘʥʩʲʪ ʤʝʞʜʫ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʨʝʰʝʥʠʷ ʠ ʯʦʚʝʰʢʘ 

ʥʘʤʝʩʘ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʚʲʨʭʫ ʙʠʟʥʝʩʠʪʝ ʠ ʪʝʭʥʠʷ 

ʦʥʣʘʡʥ ʠʤʠʜʞ. 
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Workflow O ptimization in Finance Using Multi-Agent Systems 

Radoslav Dodnikov1 

Abstract 

In today's financial industry, optimizing workflows is essential for enhancing efficiency and reducing 

operational costs. This paper examines how multi-agent systems can be leveraged within the finance sector 

to improve workflow management. We explore the challenges of implementing these systems, such as 

ensuring effective communication between agents and maintaining system reliability, and discuss their 

potential to automate complex processes and enhance decision-making. By analyzing current advancements 

and real-world applications, the study highlights the significant impact that multi-agent systems can have on 

streamlining financial operations. This research connects the theoretical possibilities of agent-based 

technologies with practical strategies for their implementation, aiming to contribute to the future 

development of intelligent and efficient financial workflows. 

Key words: Multi -Agent Systems, Finance, Workflow Optimization, Automation, Artificial Intelligence 

JEL:  C88, O33, L86 

 

Introduction  

The financial industry operates in an environment characterized by rapid change, increasing complexity, and 

intense competition. Financial institutions are continually seeking ways to optimize workflows to enhance 

efficiency, reduce operational costs, and improve customer satisfaction. Traditional workflow management 

systems, often rigid and centralized, struggle to adapt to the dynamic demands of modern finance. In this 

context, multi-agent systems (MAS) emerge as a promising solution to address these challenges. 

Multi -agent systems consist of autonomous, interactive agents capable of perceiving their environment, 

making decisions, and collaborating with other agents to achieve individual or collective goals. By 

leveraging MAS, financial institutions can automate complex processes, enhance decision-making 

capabilities, and improve coordination across various functions. This paper explores the role of multi-agent 

systems in optimizing financial workflows, examining both the theoretical foundations and practical 

applications of these technologies. 

Background of Workflow Optimization in Finance 

Financial workflows encompass a wide array of processes, including transaction processing, risk assessment, 

compliance reporting, and customer service operations. Inefficiencies in these workflows can lead to delays, 

increased operational costs, and diminished customer experiences. For instance, manual processing of 

transactions not only slows down service delivery but also heightens the risk of human error, which can have 

significant financial and reputational repercussions. 
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The imperative for workflow optimization in finance stems from the need to handle increasing transaction 

volumes, comply with evolving regulatory requirements, and meet rising customer expectations for fast and 

reliable services. Optimized workflows can lead to enhanced productivity, cost reductions, and improved 

service quality, thereby providing a competitive advantage in the marketplace. 

Traditional workflow management systems in finance are often characterized by their centralized 

architectures and lack of flexibility. These systems are typically designed for specific processes and may not 

adapt well to changes such as new regulatory requirements or shifts in market conditions. Moreover, they 

often rely on manual interventions, making them prone to errors and inefficiencies. 

Some of the key limitations include: 

¶ Rigidity: Difficulty in modifying workflows to accommodate new processes or regulations without 

significant reconfiguration. 

¶ Scalability Challenges: Inability to handle increased workloads efficiently, leading to performance 

bottlenecks. 

¶ High Maintenance Costs: The need for frequent updates and manual oversight increases operational 

expenses. 

¶ Integration Issues: Challenges in integrating with modern technologies, hindering the adoption of 

innovative solutions. 

These limitations highlight the need for more adaptable and intelligent workflow management solutions 

capable of meeting the evolving demands of the financial sector. 

Introduction to Multi -Agent Systems 

Multi -agent systems are composed of multiple interacting agents, each with the ability to act autonomously 

based on their perceptions of the environment. An agent in this context is a software entity that exhibits the 

following characteristics: autonomy, social ability, reactivity, and proactivity. This means that the agent 

operates without direct intervention, controlling its actions and internal state and interacts with other agents 

or humans through well-defined communication protocols. The agent perceives its environment and responds 

in a timely fashion to changes that occur and it exhibits goal-directed behavior by taking the initiative to 

fulfill its objectives 

In a financial workflow, agents can represent various entities such as data processors, decision-makers, and 

communicators, working collaboratively to optimize processes. 

The application of MAS in finance offers several advantages. They are flexible and adaptive, as they can be 

reconfigured or reprogrammed to accommodate new processes, regulations, or market conditions, ensuring 

the system remains up-to-date. It provides more scalability, robustness and fault tolerance, meaning that 

agents can be added or removed based on workload demands, allowing the system to scale efficiently 

without significant overhauls and at the same time the decentralized nature of MAS reduces the risk of a 

single point of failure. If one agent fails, others can continue functioning, maintaining system integrity. 

Another positive aspect is the possibility of concurrent processing, enabling parallel processing of tasks, 

which enhances system performance and reduces processing times. 
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These advantages make MAS a compelling choice for optimizing workflows in the complex and dynamic 

environment of finance. 

The Role of Multi-Agent Systems in Workflow Optimization 

Multi -agent systems can automate intricate financial processes that involve multiple steps and require 

coordination among various departments. By assigning specific tasks to specialized agents, the entire process 

can be streamlined. A good example would be a loan approval process, where MAS can be implemented the 

following way: 

¶ Data Collection Agent: This agent gathers all necessary applicant information, including personal 

details, financial history, and required documentation. 

¶ Credit Evaluation Agent: It assesses the applicant's creditworthiness by analyzing credit scores, 

income stability, and debt levels. 

¶ Risk Assessment Agent: This agent evaluates potential risks associated with approving the loan, 

considering factors such as market conditions and the applicant's financial behavior. 

¶ Decision-Making Agent: Based on inputs from other agents, it decides whether to approve or reject 

the loan application, possibly suggesting terms that mitigate identified risks. 

By automating these tasks, the loan approval process becomes more efficient, reducing the time from 

application to decision and minimizing the potential for human error. Agents equipped with artificial 

intelligence and machine learning algorithms can process large volumes of data to support complex decision-

making processes. Another good example, would be managing investment portfolios, where agents can 

perform the following functions: 

¶ Market Analysis Agent: Continuously monitors global financial markets, tracking trends, and 

identifying investment opportunities. 

¶ Risk Management Agent: Assesses the risk profile of potential investments, aligning them with the 

client's risk tolerance and investment goals. 

¶ Portfolio Optimization Agent: Recommends asset allocations that aim to maximize returns while 

balancing risk, adjusting the portfolio in response to market changes. 

These agents enable financial advisors to make informed decisions quickly, providing clients with optimized 

investment strategies tailored to their needs. Effective coordination among different departments and systems 

is crucial in financial operations. Multi-agent systems facilitate seamless communication and collaboration. 

Letôs take for an example a fraud detection, where MAS can enhance the institution's ability to identify and 

respond to suspicious activities: 

¶ Transaction Monitoring Agent: Observes transactions in real-time, flagging anomalies based on 

predefined criteria. 

¶ Data Sharing Agent: Facilitates the exchange of information between departments such as 

compliance, risk management, and customer service. 
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¶ Alert Agent: Notifies relevant personnel when potential fraudulent activities are detected, providing 

detailed reports for further investigation. 

This coordinated approach improves the speed and effectiveness of fraud detection efforts, protecting the 

institution and its customers. Agents can monitor the operational environment continuously and adapt to 

changes promptly, ensuring that workflows remain efficient and compliant. Financial regulations are subject 

to frequent changes, and compliance is mandatory. MAS can assist in maintaining compliance: 

¶ Regulation Monitoring Agent: Keeps track of regulatory updates from authorities, interpreting 

changes relevant to the institution's operations. 

¶ Process Adjustment Agent: Modifies existing workflows to align with new regulatory requirements, 

ensuring ongoing compliance. 

¶ Compliance Reporting Agent: Generates accurate reports for regulatory bodies, demonstrating 

adherence to legal obligations. 

By automating these functions, financial institutions can reduce the risk of non-compliance penalties and the 

burden of manual updates. 

Implementation Challenges 

While multi-agent systems offer significant benefits, their implementation in financial workflows presents 

several challenges that must be addressed to ensure success. Effective communication is vital for the 

coordination and collaboration of agents within a MAS. Challenges include interoperability issues, 

standardized communication protocols, and conflict resolution mechanisms. Agents developed by different 

teams or using different technologies may face compatibility problems, establishing common data formats 

and communication standards is essential. This will include implementing protocols such as the Foundation 

for Intelligent Physical Agents Agent Communication Language (FIPA-ACL), which ensures that agents can 

understand and process messages correctly. Another thing to keep in mind is that agents may have competing 

goals or may interpret information differently. Designing systems that can detect and resolve conflicts 

autonomously is crucial for maintaining system harmony. Addressing these challenges requires careful 

planning and the adoption of industry standards to facilitate seamless interaction among agents. 

In the financial sector, system reliability and security are paramount due to the sensitive nature of financial 

data and the potential impact of system failures. Designing agents to handle failures gracefully ensures that 

the system can continue operating even when individual agents encounter issues. Redundancy and failover 

mechanisms contribute to fault tolerance. Security measures should also be considered, as protecting the 

system against cyber threats involves implementing robust encryption methods, secure authentication 

protocols, and regular security audits. Agents must be designed to prevent unauthorized access and data 

breaches. Ensuring that the system performs efficiently under varying loads is also essential and it requires 

effective resource management and optimization techniques to prevent bottlenecks. By prioritizing reliability 

and security, financial institutions can build trust with clients and comply with regulatory requirements. 

As the number of agents and the complexity of tasks increase, managing the MAS becomes more 

challenging. Monitoring and controlling a large network of agents necessitates advanced management tools 

and dashboards that provide real-time insights into agent activities and system performance. This will help 

also to have good resource allocation, as efficiently allocating computational resources ensures that agents 

operate effectively without overloading the system. Dynamic resource management strategies can adjust 
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allocations based on current demands. This is extremely important as excessive communication between 

agents can consume significant resources. Optimizing communication patterns and using efficient messaging 

protocols can also help reduce overhead. Strategically managing scalability and complexity is essential for 

maintaining system efficiency and effectiveness as the MAS grows. 

Financial institutions often rely on legacy systems that are deeply embedded in their operations. Integrating 

MAS with these systems poses several challenges. We need to ensure that agents can communicate with 

existing databases, applications, and protocols requires the development of interfaces or middleware 

solutions. Data migration is also important as transferring data from legacy systems to the MAS must be 

handled carefully to prevent data loss or corruption. This may involve data cleansing and transformation 

processes. However, there is also the human factor as employees need to understand how to interact with the 

new system. Providing comprehensive training and support facilitates smoother adoption and maximizes the 

benefits of the MAS. A well-planned integration strategy minimizes disruptions and leverages the strengths 

of both the MAS and existing systems. 

Future Prospects and Emerging Trends 

The convergence of multi-agent systems with advanced AI and machine learning technologies promises to 

elevate the capabilities of financial workflows. Agents can leverage machine learning models to predict 

market trends, customer behaviors, and potential risks with greater accuracy. This way agents can learn from 

past interactions and outcomes, continuously improving their performance and decision-making processes. 

This integration enables financial institutions to respond more effectively to market dynamics and customer 

needs. 

Incorporating blockchain technology into MAS can enhance security, transparency, and trust in financial 

transactions. Agents can execute transactions on a blockchain, ensuring data integrity and reducing the 

potential for fraud. Agents can take advantage and interact with smart contracts to automate agreements, 

streamlining processes such as loan disbursements or insurance settlements. This approach can reduce 

reliance on intermediaries, lower operational costs, and improve transaction efficiency. 

The integration of MAS with the Internet of Things (IoT) and multimodal interfaces can provide real-time 

data and more intuitive user interactions. Agents can collect data from IoT devices, such as ATMs or mobile 

payment terminals, enabling immediate analysis and response. This would also allow using multimodal 

interfaces which helps customers to interact with financial services using voice, text, and gestures, improving 

accessibility and user experience. These developments can lead to more personalized and responsive 

financial services. 

Regulatory compliance remains a critical concern for financial institutions. MAS can play a significant role 

in automating compliance efforts. Agents can monitor operations to ensure adherence to regulatory 

requirements, promptly identifying potential issues. This would mean that generating regulatory reports can 

be automated, reducing administrative burdens and improving accuracy. This reduces the risk of non-

compliance penalties and enhances the institution's reputation with regulators. 

Recommendations for Effective Implementation 

Successfully implementing multi-agent systems in financial workflows requires a strategic approach that 

addresses potential challenges and maximizes benefits. 
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Starting with pilot projects allows institutions to test the feasibility and benefits of MAS in a controlled 

environment. By selecting specific processes or departments for initial implementation, organizations can 

validate the effectiveness of MAS in addressing targeted workflow challenges. Recognize potential issues 

early and develop strategies to address them before full-scale deployment. This approach enables learning 

and adaptation with minimal risk. 

To ensure effective communication among agents and with external systems, adopting standardized 

protocols is essential. Utilizing industry standards will enhances interoperability, which facilitates seamless 

integration of agents developed by different teams or vendors. It will also simplify integration, which makes 

it easier to connect MAS with existing systems and future technologies. Standardization reduces complexity 

and improves the reliability of the MAS. 

Given the sensitive nature of financial data and the critical importance of system uptime, security and 

reliability must be at the forefront of implementation efforts. Institutions should implement robust security 

measures by using advanced encryption, authentication protocols, and regular security assessments to protect 

against threats. They should also design for fault tolerance by incorporating redundancy and failover 

mechanisms to maintain operations in the event of agent or system failures. Focusing on these areas builds 

trust with stakeholders and ensures continuity of services. 

The successful adoption of MAS depends on the willingness and ability of employees to embrace new 

technologies. Effective change management involves providing comprehensive training that will equip staff 

with the knowledge and skills needed to interact with the MAS effectively. Engaging stakeholders this will 

Involve key personnel throughout the implementation process to foster ownership and support. This 

facilitates a smoother transition and maximizes the benefits of the new system. 

Finally, to maintain the effectiveness and relevance of the MAS, institutions should commit to ongoing 

evaluation and refinement by monitoring performance metrics to assess system effectiveness and identify 

areas for improvement. Gather insights from users to inform adjustments and enhancements is also essential. 

Because of this it is really important to stay updated with technological advances and regularly update the 

system with the latest technologies and security patches to maintain competitiveness. 

A commitment to continuous improvement ensures that the MAS remains aligned with organizational goals 

and industry developments. 

Conclusion 

The application of multi-agent systems in financial workflow optimization represents a significant 

advancement in the pursuit of efficiency, agility, and competitiveness. By automating complex processes, 

enhancing decision-making, and improving coordination, MAS address many of the limitations of traditional 

workflow management systems. While implementation challenges exist, they can be effectively managed 

through strategic planning, adherence to best practices, and a focus on security and reliability. 

The future of finance is poised to be shaped by intelligent, adaptable systems capable of responding to the 

ever-changing demands of the industry. Multi-agent systems offer a pathway to this future, enabling 

financial institutions to optimize workflows, reduce operational costs, and deliver superior services to their 

customers. As technologies continue to evolve, embracing MAS will position organizations to capitalize on 

emerging opportunities and navigate the complexities of the modern financial landscape. 
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The Role of Speech Processing Technologies in Modern Finance 

Radoslav Dodnikov1 

Abstract 

In today's financial landscape, the integration of advanced speech processing technologies is becoming 

increasingly important for enhancing customer experience and operational efficiency. This paper examines 

how voice recognition, speech synthesis, and modern APIs can be leveraged within the financial sector. We 

explore the challenges of implementing these technologies, such as maintaining security and privacy, and 

discuss their potential to transform customer interactions and internal processes. By analyzing current 

advancements and real-world applications, the study highlights the significant impact that speech processing 

can have on making financial services more accessible and efficient. This research connects the theoretical 

possibilities of speech technologies with practical strategies for their implementation, aiming to contribute to 

the future development of voice-enabled financial services. 

Key words: Speech Processing, Finance, Voice Recognition, Speech Synthesis, AI, Customer Experience 

JEL:  C88, O33, L86 

 
Introduction  

The financial industry is undergoing a significant transformation driven by technological advancements. 

Among these, speech processing technologies have emerged as a pivotal force, reshaping how financial 

institutions operate and engage with customers. The evolution from traditional banking methods to digital 

platforms has set the stage for the integration of voice-enabled services. With the proliferation of 

smartphones and the advancement of artificial intelligence (AI), consumers are increasingly comfortable 

interacting with technology through voice commands. 

Historically, customer interactions in finance were limited to face-to-face meetings and telephone 

communications. The advent of the internet introduced online banking, providing customers with remote 

access to financial services. Mobile banking further personalized this experience, enabling transactions on-

the-go. Recently, there has been a shift towards voice-enabled services, influenced by the widespread use of 

virtual assistants like Siri, Alexa, and Google Assistant. These developments have familiarized users with 

voice commands, making speech processing a natural progression in financial services. 

Speech processing technologies offer numerous benefits in finance: 

¶ Enhancing Customer Experience: Voice recognition and speech synthesis provide a natural and 

efficient mode of interaction. Customers can perform tasks such as checking balances, making 

payments, or receiving financial advice through simple voice commands, reducing friction and 

improving satisfaction. 
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¶ Improving Operational Efficiency: Automation of routine inquiries through AI-driven voice 

assistants frees up human resources to focus on complex tasks. This not only increases efficiency but 

also ensures consistent service quality. 

¶ Accessibility and Inclusivity: Voice-enabled services cater to individuals with visual impairments, 

literacy challenges, or motor disabilities. Additionally, support for multiple languages expands 

accessibility to a global customer base. 

This paper aims to explore the role of modern speech processing technologies in the financial sector, 

focusing on both theoretical possibilities and practical implementation strategies. We will analyze 

technologies such as ElevenLabs' voice cloning, OpenAI's Text-to-Speech (TTS) and advanced voice modes, 

NotebookLM's conversational AI, and Google TTS. Discuss issues related to security, privacy, technical 

integration, and ethical considerations. Provide actionable insights through real-world applications and best 

practices. 

Overview of Speech Processing Technologies 

Speech processing technologies ensures seamless interaction between humans and machines through spoken 

language. They include several key components, each playing a critical role in interpreting, generating, and 

responding to human speech. This are Voice Recognition (Automatic Speech Recognition Systems), Speech 

Synthesis (Text-to-Speech Technologies), and Natural Language Processing (NLP). 

Voice recognition enables machines to understand and process human speech. Automatic Speech 

Recognition (ASR) systems convert spoken language into written text by recognizing and interpreting vocal 

input. They analyze sound waves to identify patterns corresponding to specific sounds and use statistical 

models to predict word sequences, considering grammar and context. 

In finance, ASR systems allow customers to perform tasks like: 

¶ Account Management: Checking balances, transferring funds, or inquiring about transactions via 

voice commands. 

¶ Customer Support: Handling routine inquiries through automated voice responses, reducing wait 

times and enhancing service availability. 

Speech synthesis, achieved through Text-to-Speech (TTS) technologies, involves the artificial production of 

human speech. TTS systems convert written text into spoken words, enabling machines to "speak" to users. 

Advanced TTS systems utilize deep learning models to produce natural and expressive speech, capturing 

nuances in intonation and rhythm. 

Applications in finance include: 

¶ Interactive Voice Response Systems: Providing automated responses to customer queries. 

¶ Alerts and Notifications: Delivering important information like fraud alerts or payment reminders 

through voice messages. 

¶ Accessibility Services: Assisting visually impaired users by reading out account information or 

transaction details. 
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Natural Language Processing (NLP) focuses on the interaction between computers and human language, 

enabling machines to understand, interpret, and generate human language meaningfully. 

Key aspects of NLP in finance: 

¶ Conversational Agents: Powering chatbots and voice assistants capable of engaging in natural 

conversations with customers. 

¶ Data Analysis: Extracting insights from unstructured data sources like customer feedback or market 

news. 

¶ Compliance Monitoring: Analyzing communications for regulatory compliance and detecting 

fraudulent activities. 

Technological Advancements 

The journey of speech processing in finance began with basic Interactive Voice Response (IVR) systems, 

which allowed users to interact with automated menus using touch-tone keypads or simple voice commands. 

These systems were limited and often led to user frustration. 

Advancements in AI and machine learning transformed IVR systems into sophisticated voice assistants. This 

AI-driven Assistants utilize advanced ASR, TTS, and NLP technologies to engage in natural, context-aware 

conversations. Their capabilities include understand context, handle ambiguous queries, and provide 

personalized responses. They also services in multiple languages and dialects, enhancing accessibility. 

Machine learning and deep learning have significantly advanced speech processing technologies. They 

improved accuracy as algorithms learn from data, enhancing recognition and synthesis accuracy over time. 

Systems now can adapt to new vocabulary, accents, and speech patterns. Most of all deep learning models 

capture long-term dependencies in speech and text, leading to coherent interactions. 

In finance, these advancements enable real-time processing, which is essential for time-sensitive financial 

transactions. Emotion and sentiment analysis allows for empathetic customer service and targeted marketing 

and analyzing speech patterns to identify fraudulent activities. 

Modern Technologies in Speech Processing 

Several cutting-edge technologies are shaping the landscape of speech processing in finance. 

ElevenLabs specializes in voice cloning and speech synthesis technologies, utilizing advanced deep learning 

algorithms to generate highly realistic and expressive synthetic voices. Their technology produces human-

like intonation, emotion, and pacing. 

Applications in Finance: 

¶ Personalized Customer Service: Creating customized voice assistants or automated messages that 

resonate with individual customers, enhancing personal attention. 

¶ Multilingual Support: Offering localized services for global clients, improving accessibility and 

customer experience. 
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OpenAI provides advanced text-to-speech capabilities with natural and expressive speech output. Their 

models understand context and adjust tone and style accordingly. 

Applications in Finance: 

¶ AI-driven Customer Support Agents: Providing 24/7 assistance with consistent service quality, 

reducing wait times and operational costs. 

¶ Real-time Data Narration and Analysis: Delivering voice updates on market trends, stock prices, and 

portfolio performance, allowing clients to stay informed while multitasking. 

NotebookLM Audio Podcast-like Conversation Generation 

NotebookLM, developed by Google, is an AI-powered tool designed to enhance note-taking and knowledge 

management through conversational AI, capable of generating audio content in a podcast-like format. 

Applications in Finance: 

¶ Interactive Financial Reports: Transforming complex financial reports into interactive audio 

experiences, making information more accessible. 

¶ Personalized Financial Advice: Creating AI-driven advisors that provide tailored recommendations 

through conversational interfaces. 

Google Text-to-Speech offers a robust service with wide language support, utilizing neural network models 

to produce high-quality, human-like speech. 

Applications in Finance 

¶ Voice Notifications and Alerts: Providing voice notifications for account activities, payment 

reminders, and market news. 

¶ Accessibility Services: Assisting visually impaired customers by enabling access to account 

information and services through voice. 

Implementation Challenges 

While the benefits are significant, implementing speech processing technologies in finance presents several 

challenges. 

Financial institutions handle vast amounts of sensitive data. The use of speech processing technologies 

introduces new risks. For example voice data must be securely transmitted and stored using encryption 

protocols to prevent unauthorized access. Voice biometrics used for authentication can be spoofed; thus 

multi-factor authentication and anti-spoofing measures are essential. Devices used by customers may have 

vulnerabilities, requiring robust security measures. 

Financial institutions must comply with data protection regulations like GDPR and CCPA. Financial 

institutions must obtain explicit consent and inform customers about data usage. They should also be 

collecting only necessary data to reduce breach risks and allow customers to manage their data in compliance 

with regulations. 



 

193 

 

However, also technical challenges exist, such as integration of the new technologies with legacy systems. 

This will arrise Compatibility Issues as legacy systems may not support modern speech processing 

technologies, requiring custom solutions. Also integrating disparate data sources is necessary for accurate 

responses. Another setback is that such systems may be resource-intensive and some scalability and 

reliability issues occur. Such systems must handle increased demand without compromising performance. 

High latency can lead to poor user experiences and optimizing performance is critical. That is why 

implementing redundant systems and failover mechanisms ensures continuous service. 

Finally, letôs talk about some ethical considerations. Such systems should avoid biases in their responses. To 

do this, training data should represent the diversity of the customer base, implementing algorithms that 

minimize bias and continuously monitor for biases and corrective actions. There is also a need of 

transparency in AI interactions. This would include informing customers when interacting with AI systems, 

providing understandable explanations for AI decisions, and allowing customers to opt-out or choose 

preferred communication methods. 

Impact on Customer Interactions and Internal Processes 

On one hand, speech processing technologies significantly enhance customer experience. They provide 

tailored interactions based on previous engagements and preferences. The AI-driven assistants also interpret 

intent, providing accurate responses without complex navigation. Not only that but this systems can detect 

customer emotions and proactively offer assistance. 

On the other hand, speech processing technologies streamline internal operations. Tasks like data entry, 

documentation, and compliance monitoring can be automated, increasing productivity and reducing errors. 

Automation leads to lower labor costs, reduced need for extensive training, and minimized errors, 

contributing to financial sustainability. A good example would be a bank implementing voice recognition for 

data entry reduced data entry time by 40% and errors by 25%, leading to faster approvals and improved 

customer satisfaction. 

Future Prospects and Trends 

Speech processing tools can be integrated with other technologies as well. For example, we can combine 

them with with AI and Blockchain. This will enhance AI capabilities and lead to more context-aware 

assistants. From security point of view, blockchain integration enables secure voice-activated transactions 

and decentralized verification methods enhance security applying voice biometrics and identity management. 

In the meantime, the rise of multimodal interfaces will allow seamless interaction through voice, text, and 

gestures. This will lead to hybrid banking apps and augmented reality experiences. 

However, the benefits are not limited to only improving established markets and services. A financial 

institution will be able to expand services in underserved regions. This will be possible as voice interfaces 

provide access to those with limited literacy, thus reaching unbanked populations through accessible 

services. It will also lead to the development of products for the elderly, youth-oriented services and small 

business solutions. For the elderly, there will be simplified interfaces and assisted financial management, for 

the young educational tools and parental controls, and for the SMEs voice-enabled accounting and real-time 

advice. 

Recommendations for Implementation 

Some best practices for implementation will be ensuring Data Security and Customer Privacy: 
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¶ Ensuring Data Security and Customer Privacy 

¶ Implement Robust Encryption: Protect voice data during transmission and storage. 

¶ Adopt Privacy by Design: Collect minimal necessary data and anonymize where possible. 

¶ Strengthen Authentication: Use multi-factor authentication and anti-spoofing measures. 

Regular Audits and Compliance Checks: 

¶ Conduct Security Audits: Regularly test systems for vulnerabilities. 

¶ Compliance Monitoring: Establish teams to ensure adherence to regulations. 

¶ Maintain Documentation: Keep detailed records of data processing activities. 

A sample strategic roadmap will be: 

1. Phased Implementation Approach 

2. Assessment and Planning: Identify needs, engage stakeholders, and allocate resources. 

3. Pilot Programs: Test technology on a small scale to gather feedback. 

4. Scaling Up: Refine based on feedback and gradually expand deployment. 

5. Full Integration: Ensure seamless system integration and process alignment. 

6. Post-Implementation Review: Monitor performance and document lessons learned. 

Continuous Monitoring and Improvement 

¶ Regular Performance Reviews: Monitor key performance indicators. 

¶ Customer Feedback Integration: Use feedback to improve services. 

¶ Technology Updates: Keep systems updated with the latest advancements. 

Conclusion 

Speech processing technologies hold significant potential to transform the financial sector by enhancing 

customer experience and operational efficiency. They offer personalized and efficient services, improve 

accessibility, and streamline internal operations. While challenges related to security, privacy, and ethical 

considerations exist, they can be mitigated through best practices and strategic implementation. 

Embracing speech processing technologies positions financial institutions at the forefront of innovation. 

Collaboration among stakeholders, adherence to ethical practices, and a strategic approach to implementation 

will drive the future of voice-enabled financial services. The time is ripe for concerted efforts to harness the 

power of voice in finance, shaping the industry's future for the better. 
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Text mining financial statements: challenges and opportunities 

Georgi Emilov Hristov1 

Abstract 

This report examines the use of text mining approaches to analyze statutory financial statements, addressing 

key challenges like specific vocabulary and stop words. Through a case study on General Electric's 

consolidated statutory financial statement, it demonstrates the complexities that need to be managed in order 

to extract useful information from unstructured text (financial disclosures). The results demonstrate that 

using off-the-shelf, well known Python library (NLTK) is not sufficient when text mining statutory financial 

statements. 

Kʣʶʯʦʚʠ ʜʫʤʠ: text mining, financial statements, information quality 

JEL:  C38, M41 

Introduction  

In the rapidly evolving landscape of financial analysis, unstructured data, particularly in the form of textual 

information within statutory financial statements, presents both challenges and opportunities. Unlike 

structured data, which can be easily categorized and analyzed, the narrative portions of financial 

statementsðsuch as management discussions, footnotes, and disclosuresðoften contain rich insights that are 

difficult to quantify. Text mining emerges as a powerful tool for extracting meaningful information from this 

unstructured text, enabling organizations to uncover trends, identify risks, and enhance decision-making 

processes. This report delves into the unique challenges posed by unstructured data in financial statements 

and explores the opportunities it presents for audit purposes, tax authorities, and analysts. By examining 

General Electricôs consolidated statutory financial statement as a case study, the author highlights practical 

applications of text mining that can drive improved reporting accuracy and strategic insights in the financial 

domain. 

This report provides an analysis which aims to determine whether existing functionalities provided by the 

NLTK Python library are sufficient for useful information extraction from financial statements. 2018 was a 

year of financial distress for General Electric2. Its 2018 financial statements are analyzed to determine 

whether the results of this analysis provide the user with insight into the financial distress. 

Discussion of Relevant Literature 

The intersection of text mining and financial statement analysis has garnered attention in recent years, driven 

by the need for more sophisticated analytical tools to derive insights from large volumes of unstructured 

data. The literature reflects a growing recognition of the opportunities that text mining presents for financial 

analysts, auditors, and regulatory bodies, while also highlighting the inherent challenges associated with its 

application. 
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Text Mining Techniques in Financial Analysis) 

Numerous studies have explored various text mining techniques, such as natural language processing (NLP), 

sentiment analysis, and topic modeling, applied to financial texts. For instance, Loughran and McDonald 

(2016) emphasized the importance of adapting NLP techniques specifically for financial contexts, where 

language nuances can significantly alter interpretations. Their work suggests that traditional NLP methods 

may misinterpret financial jargon, potentially leading to inaccurate insights. Similarly, studies have 

demonstrated how sentiment analysis of management discussion and analysis (MD&A) sections can predict 

stock performance, reinforcing the value of integrating qualitative data into financial analysis (Li, 2010; 

Huang et al., 2020). 

Challenges in Data Mining Financial Statements 

Despite the promise of text mining, significant challenges persist. Data quality issues, including 

inconsistencies in formatting and terminology, complicate the extraction of meaningful insights. The impact 

of varying accounting standards, as discussed by Brown et al. (2014), highlights how differences in financial 

reporting can hinder comparative analyses across firms and industries. Moreover, the complexities of 

unstructured data, particularly in footnotes and narrative sections, require advanced analytical tools and 

methods to unlock valuable information (Beattie et al., 2004). 

Practical Applications and Case Studies 

Practical applications of text mining in finance are increasingly documented. Case studies, like those 

conducted by Chen et al. (2019), illustrate how text mining can enhance traditional financial analysis by 

providing deeper insights into corporate governance, risk assessment, and investment decision-making. By 

analyzing financial statements alongside external data sources, researchers have shown that text mining can 

lead to more informed predictions of corporate performance (Zhang et al., 2021). The application of these 

techniques to General Electricôs consolidated statutory financial statements serves as a pertinent example, 

demonstrating the potential for text mining to uncover hidden trends and facilitate more comprehensive 

financial evaluations. 

Research Gap 

The research gap identified in the existing literature lies in the limited understanding of how traditional text 

mining techniques, particularly without customized stop word filtering, may fail to capture nuanced insights 

in financial statements. While existing literature emphasizes the importance of integrating qualitative data 

into financial analysis, there is a lack of studies focusing specifically on the effectiveness of tailored text 

mining approaches in enhancing the interpretability of financial terms. This gap indicates a need for further 

exploration into developing customized methodologies that account for the unique language of finance and 

accounting, thereby improving the extraction of meaningful information from unstructured data in financial 

reporting. 

Explanation of Methodology 

To determine the challenges in text mining financial statements, General Electricsô consolidated statutory 

financial statements for the 2018 financial year were sourced, preprocessed, and analyzed, following the 

pipeline, presented in Figure 1. 
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Source: Created by the author 

Figure 1: Methodological Pipeline 

Data Collection 

The financial statements were sourced from General Electricôs official investor relations website, where they 

are published as part of regulatory requirements. The data typically comes in PDF format, which includes the 

annual report and quarterly filings. The choice of financial period (2018) is determined by the objective of 

the report. 

Text Preprocessing 

The preprocessing of the text extracted from financial statements involves several key tasks: it begins with 

extracting text from PDF pages, followed by segmenting this text into paragraphs. This process includes 

removing URLs, numbers, special symbols, and names, as well as applying lemmatization and eliminating 

stop wordsðboth general and customðrelevant to financial terminology. This comprehensive cleaning 

ensures that the resulting text is uniform and focused, making it suitable for subsequent analysis. 

Text Vectorization 

The cleaned paragraphs are transformed into a numerical format using the Term Frequency-Inverse 

Document Frequency (TF-IDF) vectorization method. This converts the text into a sparse matrix where each 

row represents a document and each column represents a term (word), with values indicating the importance 

of each term in relation to the document. 

Optimal Number of Clusters 

To determine the optimal number of clusters for the KMeans algorithm, both the Elbow Method and 

Silhouette Score are employed. The Elbow Method evaluates the inertia (the sum of squared distances of 

samples to their closest cluster center) for a range of cluster numbers (from 2 to 100). A plot of inertia 

against the number of clusters helps identify a "knee" point where adding more clusters yields diminishing 

returns. The Silhouette Score measures how similar an object is to its own cluster compared to other clusters, 

with scores closer to 1 indicating better-defined clusters. 

The optimal number of clusters is found in two cases: one, using the generic English stop words list, 

provided by NLTK; and one using custom list of stop words, defined by the author (Appendix 1). 

Fitting KMeans Model 

Once the optimal number of clusters is determined, the KMeans clustering algorithm is fitted to the TF-IDF 

representation of the text data. The model assigns each document to one of the specified clusters. 

Dimensionality Reduction with t-SNE 

To visualize the clusters in a lower-dimensional space, t-distributed Stochastic Neighbor Embedding (t-SNE) 

is used. This technique reduces the high-dimensional TF-IDF data to two dimensions, allowing for easier 

visualization of cluster separations. The results are plotted to provide a visual representation of how 

documents are grouped. 
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Cluster Analysis 

After clustering, the mean TF-IDF scores for each term in the clusters are calculated to identify the most 

significant words associated with each cluster. This analysis allows for interpretation of the clusters based on 

the prominent terms, providing insights into the themes or topics represented in the text data. 

Data and Sources 

The financial statements were sourced from General Electricôs official investor relations1 website, where 

they are published as part of regulatory requirements. The data typically comes in PDF format, which 

includes the annual report and quarterly filings. This ensures the analysis is based on the most recent official 

documentation available. 

Objective of the Analysis and Assumptions 

The objective of the analysis is to determine whether off-the-shelf, well-known NLTK functionality (a list of 

English stop words) is sufficient for the purposes of text mining statutory financial statements. To determine 

ñsufficiencyò several assumptions are made. 

Information quality 

A successful text mining task should provide the user with high quality information. Information is of quality 

if it is relevant ï it has the potential to affect the userôs decision making. Additionally, information should be 

understandable and timely. Since timeliness is highly dependent on the user, and the userôs task, it is not 

assessed in this report. 

Technicalities of relevance and understandability 

For the purposes of the analysis the following additional assumptions are made: 

¶ The information from the analysis is inherently relevant, since the user is interested in all aspects of 

the results provided. 

¶ The information from the analysis is understandable, if: 

o it forms less than 10 clusters, following the KMeans approach. 

o its content analysis (e.g. its TF-IDF scores provide the user with relevant words to consider). 

Results 

The Python code supporting this analysis is readily available from the author upon request. 

It was identified that the standard stop words provided by the NLTK library were insufficient for this 

analysis. After initial clustering with KMeans, the algorithm formed an unexpectedly high number of clusters 

(around 76 - determined by both Elbow method and Silhouette score), indicating a lack of homogeneity 

within the text data (Figure 2, Figure 4, and Figure 4). This result suggested that additional words, 

specifically those frequently appearing in financial statements but offering minimal analytical value (e.g., 

terms like "statement," "report," "financial," etc.), were influencing the clustering process and leading to 

unnecessary fragmentation. 

 
1 https://www.ge.com/investor-relations/annual-report (accessed: 01.11.2024) 

https://www.ge.com/investor-relations/annual-report
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Source: Created by the author 

Figure 2: Elbow Method for Optimal Number of Clusters (without custom stop words) 

 

 

Source: Created by the author 

Figure 3: Silhouette Score for Optimal Number of Clusters (without custom stop words) 
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Source: Created by the author 

Figure 4: 76 KMeans Clusters (without custom stop words) 

To address this, a custom list of stop words was created (Appendix 1) to capture these redundant terms. This 

adjustment significantly improved the clustering results by reducing the number of clusters (from 76 to 19), 

creating more coherent groupings that better represented distinct themes within the financial statements 

(Figure 5, Figure 6, Figure 7). The refined clusters now highlight the primary topics within the document, 

such as performance metrics, financial position, and operational details, allowing for a clearer and more 

actionable analysis of General Electric's 2018 financial performance. 

 

Source: Created by the author 

Figure 5: Elbow Method for Optimal Number of Clusters (with custom stop words) 
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Source: Created by the author 

Figure 6: Silhouette Score for Optimal Number of Clusters (with custom stop words) 

 

 

Source: Created by the author 

Figure 7:  19 KMeans Clusters (with custom stop words) 

 

Additionally, analysis of the TF-IDF scores revealed that the most significant words were too common or 

generic, offering limited informational value. These terms lacked specificity, further reinforcing the need to 
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refine the stop word list to filter out high-frequency, low-value words commonly found in financial 

statements. 

Significant words without a custom list of stop words: cost, expense, benefit, service, operating, statement, 

financial, consolidated, note, information, position, section, derivative, audited, cash, restricted, equivalent, 

flow, hedge 

Significant words with custom list of stop words: goodwill, borrowing, impairment, loan, adverse, decrease, 

discontinued, earnings, provision, obligation, reserve, generated, activity, pricing, impact, treasury, private, 

disposition 

The comparison of significant words with and without a custom stop word list shows that tailored filtering 

improves analytical precision. Without custom stop words, the analysis yields general financial terms like 

"cost" and "expense" that are too generic to provide specific insights. However, with a customized list, terms 

such as "impairment," "discontinued," and "provision" become more prominent, highlighting more specific 

financial activities and conditions (specifically financial distress). This refined focus allows the analysis to 

reveal deeper insights into areas like financial health and risk management, making it more useful for 

stakeholders such as auditors, analysts, and tax authorities. 

Limitations of the Analysis 

The limitations of this report include the narrow focus on General Electric's financial statements, which may 

not capture all relevant financial data. The custom stop word list used is subjective (created by the author) 

and may lead to missed insights or retained irrelevant terms. The analysis depends on the accuracy of natural 

language processing tools, which may struggle with financial jargon. Additionally, the findings may not be 

generalizable to other companies or industries and are limited to a specific time frame (2018), potentially 

overlooking long-term trends. These factors highlight the need for further research to refine methodologies 

for broader applicability. 

Conclusion 

This report demonstrates the potential of text mining to extract meaningful insights from unstructured 

financial data, such as General Electric's 2018 financial statements. The analysis highlighted several 

challenges, particularly in the preprocessing stage, where the presence of common financial terms diluted the 

effectiveness of traditional stop word lists. By incorporating a customized list of stop words tailored to the 

language of financial reporting, it was possible to enhance cluster coherence and reduce redundancy. 

The refined clusters offered clearer themes, revealing key aspects of the companyôs financial and operational 

narrative (financial distress). However, the initial issues with clustering and TF-IDF analysis underscore the 

complexities inherent in text mining financial documents. Future studies could benefit from further 

refinement of preprocessing methods, including techniques that adapt dynamically to context-specific jargon. 

Overall, the findings affirm the value of text mining as a tool for analysts, auditors, and regulatory bodies to 

better understand and interpret extensive, complex financial documents. The code used in this analysis is 

available from the author upon request, supporting reproducibility and encouraging further exploration in 

this field. 
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Next-Gen Accounting and the Disruptive Power of AI in Financial Forecasting 

and Efficiency  

 ʉʯʝʪʦʚʦʜʩʪʚʦ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʷʚʘʱʘʪʘ ʩʠʣʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚʲʚ 

ʬʠʥʘʥʩʦʚʦʪʦ ʧʨʦʛʥʦʟʠʨʘʥʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

Ivona Velkova1  

ɸʙʩʪʨʘʢʪ 

ʊʦʟʠ ʜʦʢʫʤʝʥʪ ʠʟʩʣʝʜʚʘ ʪʨʘʥʩʬʦʨʤʠʨʘʱʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ (AI) ʚ 

ʩʯʝʪʦʚʦʜʩʪʚʦʪʦ, ʢʘʪʦ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʬʠʥʘʥʩʦʚʦʪʦ ʧʨʦʛʥʦʟʠʨʘʥʝ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʩʨʘʚʥʠʪʝʣʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ AI ʤʦʜʝʣʠʪʝ ʩʧʨʷʤʦ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 

ʩʯʝʪʦʚʦʜʥʠ ʤʝʪʦʜʠ. ʏʨʝʟ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʧʨʦʫʯʚʘʥʝʪʦ ʦʮʝʥʷʚʘ ʢʣʶʯʦʚʠ ʧʦʢʘʟʘʪʝʣʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʪʦʯʥʦʩʪ, ʩʢʦʨʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ, ʚ ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ AI ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʪʝʭʥʠʢʠ. 

ʂʦʥʩʪʘʪʘʮʠʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ AI ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ ʚʨʝʤʝʪʦ ʠ ʫʩʠʣʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʩʯʝʪʦʚʦʜʥʠʪʝ ʟʘʜʘʯʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʦʧʪʠʤʠʟʠʨʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʚʘ 

ʧʦ-ʧʨʝʮʠʟʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʠ ʫʣʝʩʥʷʚʘ ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʇʦʜʦʙʝʥ 

ʥʘʧʨʝʜʲʢ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʪʨʝʤʷʪ ʜʘ ʧʦʜʜʲʨʞʘʪ ʢʦʥʢʫʨʝʥʪʥʦ 

ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʚʩʝ ʧʦ-ʜʠʥʘʤʠʯʥʠ ʧʘʟʘʨʠ. ʇʨʦʫʯʚʘʥʝʪʦ ʟʘʢʣʶʯʘʚʘ, ʯʝ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ AI ʚ 

ʩʯʝʪʦʚʦʜʥʠʪʝ ʧʨʘʢʪʠʢʠ ʝ ʥʝ ʩʘʤʦ ʧʦʣʝʟʥʦ, ʥʦ ʠ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʙʲʜʝʱ 

ʨʘʩʪʝʞ ʠ ʦʧʝʨʘʪʠʚʥʘ ʫʩʪʦʡʯʠʚʦʩʪ. 

Abstract 

This paper explores the transformative impact of artificial intelligence (AI) in accounting, focusing on 

financial forecasting and operational efficiency. The primary objective is to assess the comparative 

performance of AI models relative to traditional accounting methods. Through a structured methodology, the 

study evaluates key metrics, including accuracy, speed, and efficiency, across AI-driven and conventional 

techniques. The findings demonstrate that AI significantly reduces the time and effort required in accounting 

tasks, thereby optimizing decision-making processes, enabling more precise resource allocation, and 

facilitating real-time forecasting. Such advancements are critical for organizations striving to maintain a 

competitive edge in increasingly dynamic markets. The study concludes that integrating AI into accounting 

practices is not merely advantageous but essential for ensuring future growth and operational resilience. 

Keywords: AI, accounting, finance, forecast, TensorFlow 

JEL:  M4, O3 

Introduction  

The digital transformation reshaping industries is redefining how organizations manage and interpret data. 

This shift is especially pronounced in accounting and financial management, where technology is replacing 

 
1 ɸʩ.ʜ-ʨ ʚ ʢʘʪʝʜʨʘ ʀʊʂ, ʋʅʉʉ, e-mail: ivonavelkova@unwe.bg 
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many traditional, labor-intensive methods with faster, data-driven approaches. Accounting and financial 

management are essential pillars of any organization, providing a systematic way to track, analyze, and 

report financial information. These functions ensure compliance, enable informed strategic decisions, and 

support sustainable growth [1] , [2]. 

Traditionally, accounting has relied heavily on manual data entry, rule-based procedures, and time-intensive 

processes. While these methods are reliable, they are often limited by human error, slow processing times, 

and a lack of adaptability to rapid market fluctuations. As financial data becomes increasingly complex, and 

the need for real-time insights grows, these limitations hinder the ability of organizations to respond 

effectively and competitively. This need for greater speed, accuracy, and adaptability signals a crucial 

demand for transformation within the accounting field [3]. 

Artificial Intelligence (AI) has emerged as a transformative solution to these challenges, offering tools that 

automate repetitive tasks, increase accuracy, and enable forward-looking analysis through predictive 

modeling. For industries that handle large volumes of data, AI has already demonstrated its value by 

optimizing workflows, improving accuracy, and enabling faster, more insightful decision-making [4]. In 

accounting specifically, AI-driven tools streamline processes, reduce the burden of manual data handling, 

and provide real-time responses to financial data shifts. For example, AI-powered optical character 

recognition (OCR) automates invoice processing by extracting data from scanned documents and inputting it 

directly into accounting systems, significantly reducing both time and errors. Machine learning algorithms 

can analyze historical data to accurately forecast cash flow trends, while natural language processing (NLP) 

tools review financial documents to identify compliance issues or irregularities. Together, these capabilities 

allow finance teams to focus on high-value activities, such as risk assessment and strategic resource 

planning, rather than routine data processing [5]. 

This paper builds on recent research demonstrating that AI can significantly enhance forecasting speed and 

accuracy while reducing operational costs. The integration of artificial intelligence (AI) into accounting 

practices has garnered significant attention in recent years, highlighting its transformative potential across 

various financial management functions. Recent studies have illustrated that the implementation of AI in 

accounting not only enhances operational efficiency but also improves compliance with regulatory standards, 

which is crucial in the context of increasing scrutiny in financial reporting. Studies indicate that machine 

learning algorithms, particularly those used in predictive analytics, outperform traditional methods by as 

much as 30% in accuracy and reduce task completion times by 40% [4]. Building on these insights, this 

study evaluates AI-enhanced approaches to specific accounting tasksðfinancial forecasting, expense 

categorization, and invoice processingðwhere improvements in accuracy, speed, and workflow automation 

are expected to yield meaningful operational efficiencies.  

The main challenge this paper addresses is how AI can resolve the inefficiencies and limitations of 

traditional accounting methods. By comparing AI-driven tools with conventional accounting practices, this 

paper will demonstrate how AI enhances efficiency, accuracy, and responsiveness in financial management. 

With its ability to process vast amounts of data in real-time, AI is uniquely suited for critical tasks like 

financial forecasting, risk assessment, and resource allocationðareas essential for organizations aiming to 

maintain a competitive edge. This paper provides an analysis of the impact of AI on accounting practices, 

showcasing AI as an essential asset in modern financial operations. 

Methodology 

This paper aims to evaluate the impact of AI on enhancing accuracy, speed, and efficiency in accounting. 

Using a comparative approach, AI-driven models were assessed against traditional accounting methods 

across three primary Key Performance Indicators (KPIs): accuracy, speed, and efficiency. Using TensorFlow 
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as the primary AI tool, identical tasks were completed using both AI-driven models and traditional methods 

to ensure a controlled comparison. Figure 1 illustrates this approach, covering task selection, KPI 

measurement, dataset design, benchmarking, and visualizations. 

 
Source: Authorôs research 

Figure 1. Approach components 

The first component of this approach (Figure 1) involves evaluating three critical accounting tasks where AI 

is anticipated to provide substantial improvements over traditional methods: financial forecasting, expense 

categorization, and invoice processing. Financial forecasting utilizes AI to predict cash flow trends from 

historical data, offering a direct comparison to traditional statistical forecasting methods. Expense 

categorization assesses AIôs capability to automatically classify transaction descriptions into predefined 

categories, significantly reducing the need for manual intervention. Invoice processing applies OCR and 

NLP to extract essential fields from invoicesðsuch as dates, amounts, and vendor namesðand 

automatically populate accounting records. These tasks were chosen because they represent data-intensive, 

repetitive operations in accounting where AI-driven automation has considerable potential to streamline 

workflows and enhance accuracy. To evaluate AI's performance in these tasks, the KPIs of accuracy, speed, 

and efficiency are applied, as mentioned above. Accuracy is assessed through forecast error rates in financial 

forecasting, categorization precision in expense classification, and data extraction accuracy in invoice 

processing. Speed is determined by the time taken to complete each task, directly comparing the efficiency 

of AI-driven models with traditional methods. Finally, efficiency is evaluated based on resource usage, 

including labor, computational power, and the need for manual intervention. Together, these KPIs provide a 

comprehensive measure of AIôs effectiveness in enhancing each accounting function.  

To simulate realistic accounting scenarios, an anonymized dataset was created, comprising historical 

financial records, transaction logs, and invoice images. This dataset allows for an accurate assessment of AI 

performance on the selected tasks: financial forecasting, expense categorization, and invoice processing. The 

dataset is structured to reflect the volume, complexity, and diversity typical of real-world accounting data, 

ensuring the AI models encounter conditions like those in practice. It is divided into training and testing 

subsets, with the training set used to build and optimize the models, while the test set serves to validate their 

performance across the KPIs of accuracy, speed, and efficiency.  

The next stage of this approach comprises benchmarking and validation, critical for affirming the credibility 

and robustness of the AI models relative to traditional accounting methods. This phase is designed to ensure 

that the enhancements observed in AI-driven processes are both quantifiable and practically relevant within 

real-world applications. To achieve robust benchmarking, baseline metrics were established for each KPI 

using historical data from traditional accounting processes, providing a clear reference point for assessing AI 

improvements. These benchmarks, derived from the standard performance of conventional methods, allow 

for a quantitative comparison to determine the degree to which AI-driven models enhance accuracy, speed, 

and efficiency. To validate the improvements observed with AI, paired t-tests are employed to determine the 

statistical significance of differences between AI-driven and traditional methods for each KPI. The paired t-

test evaluates whether the observed improvements in accuracy, speed, and efficiency are statistically 

meaningful, ensuring that these advancements are not due to random variation but reflect genuine 

performance enhancements. This statistical validation provides confidence that the AI-driven models 
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consistently outperform traditional methods, reinforcing the reliability of the findings across the selected 

accounting tasks. 

Visualizations add significant value to the methodology by transforming complex data and analytical results 

into clear, accessible insights that highlight AIôs impact. These visual summaries not only reinforce 

statistical findings but also simplify data relationships, making it easy for decision-makers to grasp the 

operational benefits of AI adoption in accounting. In doing so, visualizations enhance the clarity, 

transparency, and communicability of the studyôs results, supporting more informed decision-making. 

This methodology not only highlights quantitative performance improvements but also emphasizes process 

optimization in real-world accounting tasks. This methodology has broad applications across various 

accounting and financial management environments. In corporate accounting departments, it provides a 

structured approach for organizations looking to incorporate AI in routine tasks, such as expense 

categorization and cash flow forecasting, thereby reducing manual workloads and enhancing data accuracy. 

For financial analysis units, automating data-intensive tasks like invoice processing and transaction 

categorization allows analysts to concentrate on strategic, high-impact activities, including risk assessment 

and resource planning. In auditing firms, this methodology can improve the speed and precision of data 

extraction and categorization, supporting efficient data verification and reporting processes. Small to 

medium-sized enterprises (SMEs) can also benefit, as the methodology enables them to streamline 

accounting operations, lower operational costs, and gain more accurate financial insights through 

automation. 

Tools and environment 

To conduct this study, the following platform and libraries were selected to build and evaluate AI-driven 

models for accounting tasks. Python is the programming language used for this study, given its robust 

ecosystem of machine learning libraries and ease of integration with accounting datasets. The version of 

Python used is 3.7, but higher versions are also compatible. The development and testing were conducted in 

a Jupyter Notebook environment, which allows for interactive data exploration and iterative model building. 

The study utilizes several libraries to support machine learning, data preprocessing, natural language 

processing, and visualization tasks as shown in Figure 2. 

 
Source: Authorôs research 

Figure 2. Library Setup 

TensorFlow is the primary machine learning library used in this study due to its powerful capabilities in 

building, training, and evaluating complex models. TensorFlow Core provides the fundamental tools to 

construct custom neural network layers, such as LSTM (Long Short-Term Memory), Dense, and Embedding 

layers. The LSTM layer, for example, is especially useful in financial forecasting as it can effectively model 

sequences and time series data, capturing long-term dependencies in cash flow patterns. The Dense layer is 
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used to add fully connected layers for prediction tasks, and Embedding layers facilitate transforming 

categorical or text data into dense vector representations, making it manageable for neural networks. 

Additionally, the TensorFlow Keras API simplifies model building, offering high-level functionalities that 

allow for quick configuration and efficient training of these neural networks [6], [7]. 

Scikit-Learn is employed primarily for data preprocessing and evaluation. Effective data preprocessing is 

crucial for accurate model performance, especially in accounting tasks that involve large and diverse 

datasets. Scikit-Learn provides modules like train_test_split, which allows for the efficient partitioning of 

data into training and test sets, ensuring that model evaluation is unbiased and reliable. MinMaxScaler is 

used to scale numerical data, a step essential for neural networks, as it standardizes the input range, 

preventing features with larger scales from disproportionately influencing the model. Additionally, Scikit-

Learn offers performance metrics such as accuracy score and mean squared error, which are instrumental in 

evaluating the Key Performance Indicators (KPIs) defined in this study, such as accuracy and efficiency. 

These metrics provide quantitative measures to assess how well AI-driven models perform against traditional 

methods, aligning directly with the studyôs focus on KPI improvements [8]. 

SpaCy is utilized due to its powerful capabilities in text data processing and its user-friendly API for natural 

language tasks. NLP plays a crucial role in handling text-heavy accounting functions, such as analyzing 

transaction descriptions and processing invoice details. SpaCy facilitates essential preprocessing tasks like 

tokenizing (splitting text into individual words or tokens), lemmatization (reducing words to their root forms 

while retaining grammatical context), and entity recognition (identifying relevant data points like dates, 

amounts, and vendor names). This structured processing enables the transformation of raw text into formats 

suitable for model input, improving data consistency and relevance. In conjunction with SpaCy, 

TensorFlowôs Tokenizer and pad_sequences functions standardize sequence lengths for model compatibility, 

and Embedding layers convert textual information into dense vector representations, allowing AI models to 

interpret and analyze language patterns effectively. This setup allows the study to automate tasks like 

expense categorization and invoice processing, illustrating how AI-powered NLP can streamline repetitive, 

text-driven processes in accounting [9]. 

Matplotlib  and Seaborn are applied for visualizations, a critical component in clearly presenting the results 

of the study. Accounting tasks often involve complex data points, and visual representation helps to make the 

results accessible and interpretable. These libraries support the generation of comparative bar charts, line 

graphs, and pie charts, essential for illustrating AI model performance across KPIs. For instance, plt.plot and 

plt.bar in Matplotlib, along with sns.lineplot in Seaborn, are used to create visual comparisons between AI-

driven and traditional methods. Such visualizations not only highlight the efficiency, accuracy, and speed 

improvements achieved by AI models but also aid in conveying the studyôs findings to stakeholders in a 

clear and compelling way [10]. 

The following steps (Figure 3) illustrate an example approach to achieving financial forecasting which is one 

of the tasks of proposed approach with LSTM for predicting cash flow trends based on historical data, one of 

the key tasks in the proposed approach. 
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Source: Authorôs research 

Figure 3. Example of financial forecasting with LSTM based on historical data of the previous 30 days 

 

Once trained, the model can be used to make predictions on new sequences of cash flow data:  

y_pred = model.predict(X_val) 

The result of running this code shown in Figure 3 will be a trained LSTM model for predicting the next dayôs 

cash flow based on a sequence of the previous 30 days. Positive cash flow indicates that a company has more 

cash coming in than going out, allowing it to invest in growth, pay down debt, or build a cash reserve. 

Negative cash flow, on the other hand, might indicate financial difficulties, although it can also reflect high 

investments aimed at future growth. 

To evaluate and benchmark the AI-driven models against traditional accounting methods and statistically 

validate the performance improvements using a paired T-test. Each task from the proposed approach is 

assessed on specific performance metrics. For example, financial forecasting should be achieved using Mean 

Squared Error ï MSE. In financial forecasting MSE is a metric that evaluates the accuracy of the model's 

predictions. Specifically, it tells us how close the modelôs predicted values are to the actual target values 

(i.e., real cash flow values in the validation set). Lower MSE values indicate that the model is performing 

well, as it means the predictions are closer to the actual values. 

After training the LSTM model on historical cash flow data, you use the model to predict cash flow values 

for the validation set (x_val). These predictions (y_pred) represent the modelôs best estimation of future cash 

flow values based on learned patterns in the data.  

mse = mean_squared_error(y_val, y_pred) 

print(f"Financial Forecasting - Mean Squared Error: {mse}")  

Here, mean_squared_error(y_val, y_pred) computes the MSE between the actual cash flow values (y_val) 

and the modelôs predictions (y_pred). 

After calculating the MSE, a single numeric value is obtained. A lower MSE suggests that the model is 

accurately forecasting cash flows, as it means the average squared difference between predicted and actual 

values is small. 
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If the MSE is relatively high, it might indicate that the model needs adjustments (e.g., more training data, 

model tuning, or different hyperparameters). 

 

Figure 4. Financial Forecasting: Actual Vs Predicted Cash Flow 

The model's performance is illustrated in Figure 5, which compares the actual cash flow against the predicted 

cash flow. The visual representation highlights the model's capability to closely follow cash flow trends, 

showing only minor deviations from actual values. This validation of the model reinforces its reliability and 

potential for practical application in real-world financial scenarios. 

The tools and environment selected for this study provide a powerful foundation for developing and 

evaluating AI-driven models in accounting. Python, along with libraries like TensorFlow, Scikit-Learn, and 

SpaCy, enables efficient model building, data preprocessing, and NLP tasks. TensorFlowôs LSTM and Dense 

layers facilitate time-series forecasting and classification, while Scikit-Learn supports data preparation and 

performance evaluation. SpaCyôs NLP capabilities enhance text processing for categorization and data 

extraction tasks. Visualization tools such as Matplotlib and Seaborn make it easy to compare AI performance 

against traditional methods, providing clear insights into the studyôs findings across key performance 

indicators. In the results section, charts are presented generated from these tools, illustrating the model 

performance on the examples provided in this section. This setup allows for an interactive approach to 

achieving improved accuracy, speed, and efficiency in accounting functions. 

Results 

The results of this study underscore the transformative potential of artificial intelligence (AI) in the field of 

accounting. By automating labor-intensive processes and enhancing data accuracy, AI allows accounting 

professionals to focus on higher-value tasks such as strategic planning and risk assessment. The tools and 

environment established in this studyðleveraging Python libraries like TensorFlow, Scikit-Learn, and 

SpaCy - provide a structured and efficient framework for real-world applications in accounting. 

This research highlights AIôs value in improving accuracy, speed, and efficiency across fundamental 

accounting tasks. Organizations integrating AI into their accounting processes can expect several key 

benefits: 

1. Enhanced decision-making: Improved forecasting accuracy enables organizations to make better-

informed financial decisions. 

2. operational efficiency: The automation of repetitive tasks, such as expense categorization and 

invoice processing, reduces the workload on accounting teams, optimizing resource allocation. 
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3. cost savings: By minimizing errors and reducing processing time, AI helps lower operational costs, 

which is particularly advantageous for small and medium-sized enterprises. 

To establish a reliable benchmark, data for the traditional baseline was gathered from an average of three 

professional accountants' performance metrics. This baseline allows for a direct comparison with AI-driven 

results, showcasing the improvements AI brings to each task. 

In Table 1, traditional methods are compared with AI-enhanced approaches across three primary accounting 

tasks: financial forecasting, expense categorization, and invoice processing. The improvements reflect the 

transformative potential of AI, which not only reduces processing time and enhances accuracy but also frees 

up resources for more strategic and high-priority activities. The results presented highlight AIôs capability to 

improve both efficiency and decision-making quality in accounting. 

Table 1. Comparisons of AI and traditional methods for KPIs 

Task KPI  Traditional baseline AI -driven results Improvement 

Financial 

Forecasting 

Accuracy (%) 10% 6% 4% 

Expense 

Categorization 

Speed (min) 20 12 8 

Invoice Processing Efficiency 5 hrs/day 2 hrs/day 3 hrs saved 

In financial forecasting, the AI-driven model achieved a notable accuracy improvement, reducing the error 

rate from a traditional baseline of 10% to 6%. This 4% enhancement demonstrates the model's effectiveness 

in predicting cash flow trends more accurately than conventional methods. For expense categorization, the 

AI model significantly improved processing speed, reducing the time taken per task from a baseline of 20 

minutes to just 12 minutes. This 8-minute reduction showcases AI's capability to streamline operations, 

allowing accounting professionals to allocate their time more efficiently to strategic decision-making. 

Finally, in invoice processing, the AI-driven approach exhibited remarkable efficiency by reducing the time 

spent processing invoices from 5 hours per day to only 2 hours per day. This results in savings of 3 hours 

each day, highlighting AIôs potential to dramatically enhance productivity in routine accounting tasks. 

In summary, these results illustrate the substantial advantages of integrating AI into accounting processes, 

leading to improved accuracy, speed, and efficiency compared to traditional methods. The findings clearly 

indicate that AI models, as demonstrated through financial forecasting, expense categorization, and invoice 

processing, provide significant benefits over conventional accounting methods. The comparison across each 

task offers quantifiable measures of AIôs performance, reinforcing its role as an essential tool for modern 

accounting practices. 

Conclusion 

In conclusion, the integration of AI technologies into accounting processes represents a transformative shift 

that streamlines workflows while supporting sustainable growth and competitive positioning in the market. 

As the landscape of financial management continues to evolve, organizations that embrace AI-driven 

solutions are likely to gain a significant advantage, enhancing their ability to navigate future challenges and 

capitalize on emerging opportunities. The results of this study provide a compelling case for the continued 
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exploration and implementation of artificial intelligence in the accounting field, paving the way for further 

research and innovation. Organizations adopting AI can anticipate sustained growth and increased resilience, 

as projected in the sustainability impact graph (Figure 5). Therefore, integrating AI in accounting is not 

merely a trend but a necessary adaptation for future-proofing operations. For firms hesitant due to budget 

constraints, a phased AI adoption strategy can facilitate gradual integration, enabling them to harness AIôs 

transformative potential effectively. Embracing AI will be key to maintaining relevance and ensuring 

longevity in an increasingly unpredictable financial landscape. 
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Navigating Digital Transformation: A Framework for Identifying and 

Managing Learning in Higher Education 

Mariana Kovacheva1 

Abstract 

This paper explores the digital transformation of higher education, focusing on a framework for identifying 

and managing learning processes. It examines the role of technologies such as Learning Management 

Systems, Big Data, and AI in enhancing personalized learning, tracking student progress, and optimizing 

educational management. Key challenges, including cybersecurity, data privacy, and the digital divide, are 

addressed alongside strategies for effective implementation. The paper also highlights the impact of digital 

tools on faculty roles, institutional efficiency, and student engagement. Future trends in AI, immersive 

technologies, and sustainable models of digital education are discussed, offering actionable 

recommendations for higher education institutions. 

Kʣʶʯʦʚʠ ʜʫʤʠ: Big Data, AI, digitalization, cybersecurity 

JEL:  C88, L86 

Introduction  

The world we live in is becoming increasingly digital and rapidly changing, with technology 

playing a major role in transforming the way various industries and institutions operate. The pace of 

technological advancement is driving significant changes in various sectors, including education, 

business and healthcare. Traditional methods of working and learning are being re-examined as 

organizations implement digital tools, automation and data-driven processes to stay competitive and 

meet changing demands. In higher education, the transition to digital transformation is accelerating, 

with institutions increasingly incorporating online learning platforms, digital collaboration tools and 

virtual classrooms into their programs. This shift underscores the need for more flexible, accessible, 

and efficient systems to meet the diverse needs of students and faculty. [1] [2] 

Technologies such as Learning Management Systems, online platforms, artificial 

intelligence, Big Data and their analysis are the engine of transformation in education. [6] They 

enable institutions to offer more flexible, accessible and personalized learning processes and 

experiences. Digital transformation in higher education integrates digital technologies to shift from 

traditional to hybrid learning, using tools like AI and data analytics for flexible and personalized 

education. This paper proposes a framework for managing digital learning processes, focusing on 

tools and data analytics to improve course management, assess outcomes, and enhance student 

support while addressing security and infrastructure challenges. 
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The Role of Technology in Modern Learning 

Modern learning now uses digital tools to create flexible and engaging experiences that are 

responsive to student needs. This shift accelerated with the COVID-19 pandemic, which made 

digital access essential. The diagram shown below is from research conducted in 2023 in Bulgarian 

universities as part of the project "Digitization of the Learning Process in Higher Education ï 

Identification and Management Model.".  The question answered is for the period during the 

pandemic and the data suggests a significant trend towards the adoption of digital technologies in 

the learning process, with the majority of participants experiencing increased use. The 25.6% who 

had limited prior use but adapted quickly reflect the accelerated learning curve in response to 

evolving educational demands, possibly prompted by shifts towards online and hybrid learning 

models. The 8.3% who reported no increase indicated areas where further digital integration or 

support might be beneficial. [4] 

 

 

 

 

 

 

 

 

 

 

 

Diagram 1: Results from questionnaire for digital technologies 

 

Based on that it could be said that key technologies driving digital transformation in 

education include: 

¶ Learning Management Systems (LMS) like Blackboard and Moodle, which centralize 

coursework and streamline course delivery. [6] 

¶ Online Platforms and Collaboration Tools such as Google Classroom, Microsoft Teams 

and Zoom, enabling remote learning and bridging physical and digital classrooms. 

¶ Artificial Intelligence (AI) , which personalizes learning by adapting content to individual 

student needs and providing automated feedback. [11] 

¶ Big Data Analytics, used to analyze student data, helping institutions identify at-risk 

students, optimize resources, and improve learning outcomes. 



 

216 

 

These technologies collectively enhance accessibility, personalization, and effectiveness in 

modern learning environments. The digital technologies mentioned above make learning more 

accessible, interactive and personalized in the following ways:   

¶ Enhanced Engagement: Interactive content and simulations engage students beyond 

traditional methods. 

¶ Broader Resource Access: E-libraries, online materials, and recorded lectures make 

education more inclusive and accessible to all. 

¶ Increased Collaboration: Digital tools support group work and social learning, even 

remotely. 

Every change presents its obstacles and the shift to digital learning is not an exception. The 

challenges in integration are shown in Figure 1.  

Figure 1: Challenges in Integration 

 

Framework for Identifying Learning Needs in the Digital Era 

A structured framework for identifying learning needs can enable higher education 

institutions to personalize and enhance student learning experience. This framework leverages 

digital tools like Big Data and AI for assessing learner profiles, creating personalized pathways, and 

offering real-time monitoring and feedback. 

Digital tools, particularly Big Data and AI, enable institutions to analyze diverse student 

data, identifying patterns that reflect different learning styles, preferences, and needs. By gathering 

and interpreting data from learning management systems, course interactions, and assessments, 

institutions can create learner profiles that guide instructional approaches and support.  

¶ Big Data: Aggregates information on student behavior, such as time spent on tasks, 

engagement with content, and assessment scores. These insights allow educators to see 

trends and customize learning strategies to suit various learning preferences. [2] [11] 

¶ AI Algorithms:  AI-powered systems can use data to recognize unique learner 

characteristics, enabling adaptive learning and instructional design based on individual 

student needs. This technology helps categorize learners into profiles (e.g., visual, auditory, 

kinesthetic) and tailors' content to these characteristics. [11] 
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Based on learner profiles, digital tools can be used to design personalized learning pathways 

that allow students to progress at their own pace, focusing on their unique strengths and 

weaknesses. Adaptive learning platforms, for example, dynamically adjust content difficulty based 

on student performance, provide a tailored educational experience. [5] 

¶ AI -driven Adaptive Learning Systems: These systems analyze real-time data to modify 

lessons or assignments in response to student progress, thereby keeping students engaged 

and addressing their individual needs. 

¶ Recommendation Engines: AI -based recommendation systems suggest relevant resources, 

such as videos, articles, or quizzes, to fill gaps in knowledge or expand on topics of interest.  

 

This creates a more customized and engaging learning pathway for each student. 

Monitoring and feedback are critical for guiding students toward successful learning outcomes. 

Digital tools offer real-time tracking and feedback mechanisms that allow educators and students to 

adjust as needed, fostering a dynamic and responsive learning environment. Real-Time Tracking 

can be done by platforms like LMS and learning analytics systems which monitor metrics such as 

attendance, assignment submissions, and quiz results. In this way educators can identify students 

who may be struggling and intervene early. Digital platforms for Adaptive Feedback Systems can 

provide automated, specific feedback based on performance, guiding students in their areas of 

improvement and reinforcing concepts they have mastered. Feedback can be immediate, allowing 

students to address mistakes promptly and build on strengths. 

 

Digital Learning Process 

Effectively managing digital learning in higher education requires implementing structured 

models that address different learning environments, blend traditional and digital methods, and 

leverage Big Data for decision-making.[2][12] Digital learning management models establish the 

framework through which educational institutions organize, deliver, and manage digital learning 

resources. There are two primary models:  

¶ Centralized Systems: In centralized systems, all digital learning resources, platforms, and 

processes are managed under a single institutional hub. This model provides uniformity 

across departments, ensuring consistent quality and access to resources but can be less 

adaptable to unique departmental needs. 

¶ Decentralized Systems: Decentralized models allow departments to independently manage 

digital resources, customizing them to their specific needs and instructional goals. Although 

this approach allows flexibility, it may result in variations in resource quality and 

inconsistencies across programs. 

In practice, many institutions adopt a hybrid approach, which provides a centralized 

framework for core functionalities, while allowing departments flexibility in implementing 

specialized tools. The method of blended learning combines in-person classroom instruction with 

online or digital learning experiences, creating a more flexible and accessible approach. Institutions 

use blended and hybrid models to enhance student engagement, accommodate diverse learning 

preferences, and maintain in-person support while introducing digital elements.  
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¶ Blended Learning Models: These models incorporate digital components, such as online 

assessments, resources, and interactive activities, into the traditional classroom setup. The 

Flipped Classroom is a popular blended model where lectures are provided as digital 

resources, and classroom time is devoted to hands-on activities. [3] 

¶ Hybrid Learning : This model goes further by making entire courses available both online 

and in-person, allowing students to choose their preferred delivery mode. Hybrid models are 

particularly useful for meeting the needs of remote learners and maintaining continuity in 

times of disruption. [7] 

Blended and hybrid models foster collaboration, flexibility, and improve access, making 

them increasingly popular in higher education. 

Big Data gathered from different types of learning methods plays a crucial role in managing 

the digital learning process by providing insights into student behaviors, student success and 

retention, predicting learning outcomes, and optimizing resource allocation. [11] 

¶ Optimizing Course Design: Data analytics can help educators and administrators identify 

trends in student engagement, enabling them to refine course materials and structure for 

improved learning outcomes. For instance, data from LMS usage patterns can reveal the 

types of content students interact with most and least. 

¶ Predicting Student Success: Predictive analytics can identify students who may be at risk 

of falling behind by analyzing factors such as attendance, assignment submission rates, and 

assessment performance. This enables proactive intervention to support students in a timely 

manner. 

¶ Streamlining Administrative Decisions: Analytics provide actionable insights for 

decision-makers to improve institutional operations, from resource allocation to curriculum 

planning. Administrators can make evidence-based decisions to enhance their learning 

experience and manage budgets effectively. 

Institutions that adopt Big Data analytics can transform educational experience by making data-

informed choices that cater to both student and institutional needs. 

 

Ensuring Security and Data Privacy in Digital Learning 

Cybersecurity in digital learning involves implementing strategies to protect sensitive 

student and institutional data from cyber threats such as unauthorized access, data breaches, and 

phishing attacks. Higher education institutions are particularly vulnerable due to the large amounts 

of personal data they manage and their often-open network systems, which can attract cyber threats. 

There are two main steps that can be covered to have protected students' data: cybersecurity 

measures and awareness and training. Institutions should implement multi-layered security 

strategies, including firewalls, encryption, multi-factor authentication, and regular security 

assessments, to protect their digital assets. The other most important thing is awareness and 

training. There are cybersecurity training programs for students, faculty, and staff that are critical to 

minimize human error, which remains one of the largest risks in cybersecurity. [10] 

Data governance in higher education ensures that institutions responsibly manage, store, and 

use student data. Compliance with data protection laws like the General Data Protection Regulation 
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(GDPR) in the European Union and the Family Educational Rights and Privacy Act (FERPA) in the 

United States is critical. 

As digital learning relies on accessible, user-friendly platforms, it is essential to balance 

security protocols with ease of access. This requires developing systems that prioritize student 

experience without compromising data protection. 

¶ Role-Based Access Control (RBAC): RBAC enables institutions to limit access to 

sensitive data based on user roles, allowing secure access for students, faculty, and 

administrative staff while maintaining control over more sensitive information. 

¶ Secure Single Sign-On (SSO): SSO technology enables students and faculty to access 

multiple digital resources with a single set of login credentials, reducing the need for 

multiple passwords while enhancing security. [10] 

¶ Regular Monitoring and Incident Response: Continuous monitoring allows institutions to 

detect unusual activity and address potential breaches promptly. Incident response protocols 

are also critical for minimizing the impact of any data security issues that arise. 

 

The Impact of Digital Transformation on Faculty and Staff 

As higher education institutions integrate digital tools, continuous professional development 

and training become essential for faculty and staff. Upskills include learning to use digital 

platforms, understanding data analytics, and developing skills to facilitate online learning 

environments. Digital transformation demands that educators not only know how to use technology 

but also understand how to enhance learning through these tools. Training helps faculty design 

online courses, analyze student data, and adopt teaching strategies suited to digital or hybrid 

models. Many institutions offer ongoing training through workshops, certifications, and peer 

mentoring programs to help faculty and staff adapt effectively. This training enables educators to 

become more adaptable and better equipped to meet student needs. 

Collaborative platforms like Microsoft Teams, Zoom, and Google Workspace have 

transformed communication, allowing faculty and staff to interact more effectively with students 

and among colleagues. These tools create spaces for interactive learning, making remote education 

more engaging. 

Digital tools facilitate real-time discussions, group projects, and feedback, fostering a 

collaborative learning environment. Tools like Slack and Microsoft Teams offer multiple channels 

for formal and informal discussions, while Zoom and other video conferencing tools support virtual 

classrooms and office hours. Digital platforms enable faculty to share resources, monitor student 

participation, and encourage peer interaction, which can be challenging in fully online 

environments. Collaborative tools support student engagement and foster a sense of community, 

even in digital settings. 

Challenges and Considerations in Implementing Digital Transformation 

As with every new thing there are also challenges and considerations in implementing the 

digital transformation. The digital divide refers to the gap between individuals who have easy 

access to digital tools and the internet and those who do not. In higher education, this divide can be 

especially challenging for students and institutions in low-income or remote areas. Students from 

economically disadvantaged backgrounds may struggle with access to laptops, tablets, or stable 
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internet connections. This lack of access can limit their ability to engage in online courses, complete 

assignments, or access digital learning resources.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Diagram 2: Results from questionnaire for digital divide 

 

The data in Diagram 2 from the research conducted in 2023 in Bulgarian universities 

highlights that while most students had adequate access, a notable minority faced substantial 

barriers, underscoring the need for ongoing efforts to bridge the digital divide in education during 

the COVID-19. This is a problem that is faced even after the pandemic and return to universities. 

To bridge this gap, institutions can provide on-campus technology hubs, partners with tech 

companies for device access, and offer subsidized internet solutions for students in need.  

The financial aspect of digital transformation is a primary consideration, especially for 

public institutions with limited budgets. Adopting digital tools and infrastructure, such as Learning 

Management Systems (LMS), cloud storage, and secure networks, can require significant upfront 

investment. [6] Additionally, regular maintenance, updates, and technical support come with 

ongoing costs. Institutions must explore sustainable funding sources, which may include 

government grants, partnerships with technology companies, and alumni donations. Implementing a 

phased approach can also help spread expenses over time, allowing for more manageable 

budgeting. 

Internal resistance from faculty, staff, and students can be a major hurdle. Cultural and 

organizational resistance can stem from a lack of familiarity with technology, concerns over job 

security, or discomfort with changing traditional teaching methods. Some faculty members may feel 

that technology undermines their roles or requires an unrealistic increase in workload. Others may 

worry about the impersonal nature of online teaching and the reduced face-to-face interactions. For 

students accustomed to in-person learning, fully online or hybrid courses may feel disconnected. 

Resistance from students can also arise from unfamiliarity with digital platforms or concerns about 

course quality. [7] Effective change management involves creating an open dialogue, providing 

incentives, and showing the clear benefits of digital transformation. Regular training and support, 

peer mentoring, and engaging all stakeholders in decision-making can help ease the transition. [9] 

Future Trends in Digital Transformation  
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Artificial intelligence (AI) and automation are increasingly shaping the future of education. 

Their potential in personalized learning, automated grading, and virtual classrooms offers 

significant benefits: [11] 

¶ Adaptive Learning: AI-driven adaptive learning systems analyze students' performance in 

real-time, tailoring the difficulty, format, or pacing of lessons to match individual learning 

needs. This approach allows for a more personalized and effective learning experience. [8] 

¶ Automated Grading and Assessment: AI can automate grading for certain types of 

assignments, such as multiple-choice tests and even essays, using machine learning 

algorithms. This helps educators focus more on interactive teaching and feedback. 

¶ Virtual Classrooms and AI Tutors: AI-powered virtual tutors and chatbots offer real-time 

assistance and support for students, helping with routine questions, reminders, and 

personalized learning content. [8] 

Virtual Reality (VR) and Augmented Reality (AR) are revolutionizing how students experience 

and interact with educational content, making learning more engaging and experiential. VR can 

immerse students in environments like historical reconstructions, simulations of scientific 

processes, or virtual field trips. This allows students to experience subjects interactively, which has 

been shown to improve retention and engagement. AR overlays digital content on the physical 

world, which can be particularly useful for fields like medicine, engineering, and architecture. For 

instance, medical students can use AR to view layered anatomical structures in 3D. Immersive 

technology can facilitate virtual labs and collaborative spaces where students practice teamwork and 

problem-solving in lifelike scenarios. [9] [10] 

As digital transformation expands, creating sustainable models becomes crucial. Sustainable 

learning models can support continuous adaptation to new technologies while ensuring minimal 

environmental impact. Cloud computing and digital resources can significantly reduce the carbon 

footprint of higher education by decreasing the need for physical materials and travel. Institutions 

are also adopting green data centers and energy-efficient devices. Sustainable models include 

scalable learning management systems that can adapt to new technologies and methodologies over 

time. This flexibility ensures that institutions can evolve without substantial additional costs. 

Sustainable digital transformation prioritizes equal access to resources. This includes the 

development of low-cost digital solutions, investments in digital infrastructure, and partnerships 

that provide students with essential technology. [9] 

 

Conclusion 

Digital transformation has fundamentally reshaped higher education, making learning more 

accessible, flexible, and personalized. Key technologiesðsuch as Learning Management Systems 

(LMS), AI, Big Data analytics, and online collaboration toolsðnow drive enhanced student 

engagement, adaptive learning, and streamlined academic administration. Digital integration brings 

challenges like digital literacy gaps, infrastructure demands, and cybersecurity concerns. Data 

privacy and the digital divide remain critical issues, requiring a balance between accessibility and 

security. trends like AI-powered learning, immersive technologies, and sustainable digital models 

are poised to further transform higher education. Institutions must invest in training, infrastructure, 

and innovative practices to fully harness digital transformation and prepare students for success in a 

digital world. 
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Web Data Processing in the Digital Age: Challenges and Solutions 

Yavor Tabov1 

Abstract 

In the contemporary digital landscape, web data processing plays a critical role in extracting valuable 

insights from vast amounts of information generated online. This paper provides an overview of web data 

processing, highlighting its fundamental concepts. Additionally, it examines key challenges related to data 

characteristics such as volume, variety, velocity, integration, veracity, and privacy. To address these 

challenges, the paper presents popular solutions and tools for effective data processing, emphasizing their 

importance in enhancing data analysis. Finally, the findings related to web data processing challenges are 

summarized based on the information presented. 

Key words: web data processing, data analysis, NoSQL, real-time processing 

JEL:  C88, L86. 

 

1. Overview of web data processing 

Data Processing (DP) involves transforming raw data into meaningful information through organizing, 

indexing, and manipulating it to reveal valuable relationships and patterns useful for problem-solving. 

Technological advancements have greatly enhanced DP capabilities, transitioning from manual, labor-

intensive methods to automated processes handled by machines and computers. The specific techniques used 

in DP vary depending on the type of data [5]. 

Web data processing specifically focuses on handling data from web-based sources, such as websites, 

social media, or online databases, often using techniques like web scraping, API access, and parsing of 

HTML or JSON data. Data only gains value when transformed into useful information through thorough 

analysis, processing, and interpretation [13]. Moreover, web data processing can manage structured, semi-

structured, and unstructured data from various web sources. 

Scientific literature indicates that web data processing involves the following phases, as shown in Fig. 1. 
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Figure 1: Phases of web data processing 

Web data collection is the process of gathering information from various online sources, such as 

websites, social media, and APIs, using techniques like web scraping, data mining, and automated tools to 

extract structured or unstructured data for analysis and decision-making. This is the process of gathering 

semi-structured, large-scale, and redundant data, which includes web content, web structure, and web usage. 

This data is typically collected by crawlers and is commonly used for information extraction, information 

retrieval, search engines, and web data mining [8]. 

Data preprocessing converts raw data into a format that is easier and more efficient for user-specific 

processing. Its primary goal is to extract standardized data from the original format, preparing it for use in 

navigation pattern discovery algorithms. This stage encompasses data cleaning, user identification, and 

session identification [9]. 

The data transformation process involves several steps, with each step changing the data in different 

ways. This includes adjusting the structure of the data (schema-related transformations) and modifying the 

actual data values (instance-related transformations). In the context of metadata and data warehouses, data 

transformation refers to converting data from the format of its original source to the format needed for the 

destination [1]. 

Data storage refers to the process of saving and preserving digital information on a device or medium for 

future access or retrieval. As technology rapidly advances, data storage has become a critical element of 

modern computing systems [14]. 

Data analysis is the process of cleaning, transforming, and modeling data to uncover valuable insights 

that inform business decisions. The goal is to extract meaningful information from raw data to support 

decision-making. This practice involves organizing and structuring data, which is essential for understanding 

the information it holds [6]. 

Data visualization is a modern concept that involves more than just displaying data graphically. It aims 

to uncover and communicate the insights within the data. An effective visualization should help viewers 

understand the structure and meaning behind the information. The term is closely related to information 

visualization, a field that includes visual representation of all kinds of information, not limited to data, and is 

strongly connected to research in computer science [3]. 

2. Challenges in web data processing 

Web data processing is essential for business, research, and technology today, offering valuable 

opportunities for data collection. However, it also presents several challenges. Processing web data requires 
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strategies to handle its large size, different formats, reliability, and speed of creation. Itôs crucial to use 

effective methods to gain insights while keeping data secure and respecting user privacy. The primary 

challenges identified in the literature include the following terms: 

Å Volume. Volume indicates the amount of data that is generated and collected. The sheer scale and 

growth of data surpass conventional storage and analysis methods. While advancements in storage 

technology and decreasing costs have mitigated challenges related to storage capacity, processing remains a 

significant challenge. The rapid increase in data volume fundamentally impacts data processing, 

management, and decision-making, as the growth of data often outpaces the computational power available 

for processing it. This discrepancy creates challenges for organizations trying to efficiently analyze and 

utilize large amounts of data. 

Å Variety. Data variety refers to the richness and diversity of data representations, including text, 

images, video, and audio. From an analytical standpoint, it poses one of the greatest challenges to effectively 

utilizing large volumes of data. Issues such as incompatible data formats, misaligned data structures, and 

inconsistent data semantics create significant obstacles that can result in analytic sprawl. 

Å Velocity. Data velocity refers to the speed at which data is generated. There are two methods for 

processing data: batch processing and stream processing, which is a form of real-time processing. In batch 

processing, data is collected and stored before being processed, while real-time processing occurs 

continuously. Stream processing is essential for selecting a data analytics solution, as it typically requires 

timely and rapid analytical results. It demands rapid processing and analysis capabilities, enabling 

organizations to make timely decisions based on the most current information, which presents a significant 

challenge [7]. 

Å Integration. Integration of diverse data sources is critical, as combining data from various platforms 

and formats can be cumbersome and requires sophisticated techniques to ensure coherence and usability. 

Data integration refers to the process of merging data from multiple sources to create a unified view. This 

integration presents significant challenges, as different environments often consist of a wide range of 

devices, each potentially utilizing various protocols, formats, and standards. The objective is to overcome 

these challenges, ensuring that data from diverse sources can be combined and utilized cohesively, thereby 

maximizing the value derived from this data [4]. 

Å Veracity. Data veracity pertains to the quality and accuracy of data, determining how much trust 

can be placed in the collected data when making critical decisions. Data can be classified as good, bad, or 

undefined, which can lead to issues such as inconsistency, incompleteness, ambiguity, latency, deception, 

and approximations. The presence of these issues significantly affects the ability of organizations to rely on 

data for decision-making processes. Inaccurate or misleading data can result in poor strategic choices, 

inefficiencies, and ultimately, financial losses. In light of these challenges, organizations should implement 

effective strategies to safeguard data sensitivity and ensure compliance with regulatory requirements [7]. 

Å Privacy. Privacy is a critical aspect of data management that highlights the relationship between the 

collection of sensitive information and its dissemination. The challenge of safeguarding personally 

identifiable and sensitive data, such as health records, financial information, and biological traits, has 

become increasingly significant as individuals grow more aware of how their personal data is handled. To 

address these concerns, privacy laws have been established to regulate data collection and processing, and 

companies are mandated to provide transparent privacy policies while designating data protection officers to 

oversee data management practices [2]. 

Fig. 2 presents the challenges of web data processing in relation to data characteristics, covering 

aspects such as volume, variety, velocity, integration, veracity, and data privacy. 
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Figure 2: Key challenges in web data processing related to data characteristics 

3. Solutions for web data processing challenges in todayôs digital landscape 

In today's data-driven landscape, efficient web data processing is essential for organizations seeking to 

harness the power of large datasets. As businesses and researchers increasingly rely on vast amounts of data 

generated from various sources, the demand for robust solutions capable of managing, analyzing, and 

visualizing this data has never been greater. These solutions encompass a wide array of technologies, each 

designed to address specific challenges related to data storage, processing, and analysis. Some of the most 

popular among them will be explored. 

Apache Storm is a powerful computational framework specifically designed to process large volumes of 

data that arrive at high velocities in real time. Unlike traditional batch processing systems, which can 

introduce latency, Storm excels in scenarios where immediate analysis and response are critical. It leverages 

the YARN (Yet Another Resource Negotiator) architecture to facilitate efficient clustering and management 

of multiple data processing engines, allowing for seamless integration and operation of various 

computational tasks. This makes Storm an ideal solution for applications that demand real-time analytics, 

such as financial transaction monitoring, machine learning, and the continuous oversight of operational 

processes. By providing the ability to analyze data as it streams in, Apache Storm empowers organizations to 

make timely decisions and gain valuable insights from their data flow [2]. 

NoSQL stands for "not only SQL" and refers to a group of databases that do not follow traditional 

relational database management systems (RDBMS). These databases are often used for handling large sets of 

data on a web scale. NoSQL is not just a single technology; it includes various products and ideas related to 

data storage and processing. The main idea is that while relational databases are useful in certain situations, 

NoSQL offers alternatives when they are not the best fit. MongoDB is an example of a NoSQL database that 

uses distributed file storage. It falls somewhere between relational and non-relational databases. MongoDB is 

particularly good for storing documents and focuses on improving the efficiency of storing and accessing 

large amounts of data [12]. 

Data visualization tools can be categorized into three main types: spreadsheets, specialized software, and 

programming libraries. Spreadsheets, such as Microsoft Excel and Google Sheets, are commonly used for 
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basic visualizations like bar charts, line graphs, and scatter plots. In contrast, dedicated data visualization 

software like Tableau, QlikView, and Power BI offers advanced features for creating interactive visuals, 

including dashboards, heat maps, and network diagrams. For those with programming skills, libraries like 

Matplotlib, ggplot2, and D3.js provide the flexibility to create custom visualizations, although they require a 

higher level of technical expertise. Together, these tools enable users to analyze and present data effectively 

across various domains [11]. 

While simple Python scripts can manage small datasets, larger systems require robust processing 

frameworks to handle big data effectively. One prominent example is Apache Hadoop, originally developed 

by Yahoo to create a search engine. It is a scalable batch-processing framework that can grow from a single 

machine to large clusters of servers, enabling efficient parallel computing. Another significant framework is 

Apache Spark, which combines batch and stream processing capabilities. Spark processes data faster than 

Hadoop by optimizing in-memory processing and is flexible in deployment. It simplifies program writing 

through its library ecosystem, although it may require more RAM, increasing costs. Overall, both 

frameworks are essential for managing and processing large volumes of data effectively [5].  

Cloud storage solutions guarantee that data is duplicated across multiple nodes and appropriately 

organized. They can identify conflicts and integrate changes made by different users within the same 

document [2]. 

TensorFlow is a popular deep learning library developed by researchers at Google, recognized for its 

flexibility and scalability in data analysis and modeling. It supports various neural network models, utilizing 

stochastic gradient descent as the primary optimization method. TensorFlow simplifies the implementation 

of these models and optimization algorithms, which can often be time-consuming and error-prone. Key 

features include functions for graph construction, execution tools, and visualization capabilities [10]. 

Conclusion 

In conclusion from the presented research, we can summarize the following notes: 

¶ Web data processing focuses on managing data from online sources like websites, social media, and 

databases. It often uses methods such as web scraping, accessing APIs, and reading HTML or JSON 

data. 

¶ Web data processing involves following phases: web data collection, data preprocessing, data 

transformation, data storage, data analysis and data visualization. 

¶ Challenges in web data processing are related to the characteristics of data. These challenges are 

defined by features such as volume, variety, velocity, integration, veracity, and privacy. 

¶ There are various solutions for data processing, including Apache Hadoop, TensorFlow and Power 

BI. 
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Economic Resilience of Digital Health Innovations: The Path to Smart 

Healthcare 

ʀʢʦʥʦʤʠʯʝʩʢʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʟʜʨʘʚʥʠ ʠʥʦʚʘʮʠʠ: ʇʲʪʷʪ ʢʲʤ 

ʠʥʪʝʣʠʛʝʥʪʥʦ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ 

Lyuben Zyumbilski 1 

Peʟʶʤe: ɼʠʛʠʪaʣʥʠʪe ʟʜpaʚʥʠ ʠʥoʚaʮʠʠ ʧpeoʙpaʟʷʚaʪ ʧpeʜoʩʪaʚʷʥeʪo ʥa ʟʜpaʚʥʠ ʛpʠʞʠ, ʢaʪo 

oʩʠʛʫpʷʚaʪ ʥoʚʠ ʠʥʩʪpʫʤeʥʪʠ ʟa ʫʧpaʚʣeʥʠe ʥa ʟaʙoʣʷʚaʥʠʷ, ʜʠʩʪaʥʮʠoʥʥo ʥaʙʣʶʜeʥʠe ʠ ʧoʚʠʰeʥo 

ʚʟaʠʤoʜeʡʩʪʚʠe ʩ ʧaʮʠeʥʪʠʪe. ʊoʟʠ ʜoʢʣaʜ ʠʟʩʣeʜʚa ʠʢoʥoʤʠʯeʩʢaʪa ʫʩʪoʡʯʠʚoʩʪ ʥa ʜʠʛʠʪaʣʥʠʪe 

ʟʜpaʚʥʠ ʪeʭʥoʣoʛʠʠ, ʩ ʬoʢʫʩ ʚʲpʭʫ ʫʩʪoʡʯʠʚoʩʪʪa ʥa ʜʠʛʠʪaʣʥʠʪe ʠʥoʚaʮʠʠ ʠ ʧpeʭoʜa ʢʲʤ 

ʠʥʪeʣʠʛeʥʪʥo ʟʜpaʚeoʧaʟʚaʥe. Oʙʩʲʞʜaʪ ʩe ʧpeʜʠʟʚʠʢaʪeʣʩʪʚa ʢaʪo oʛpaʥʠʯeʥʠʷ ʚ 

ʠʥʬpaʩʪpʫʢʪʫpaʪa, ʬʠʥaʥʩoʚa ʞʠʟʥeʩʧoʩoʙʥoʩʪ ʠ peʛʫʣaʪopʥʠ ʙapʠepʠ, ʢaʢʪo ʠ ʩʪpaʪeʛʠʠ ʟa 

ʥaʩʲpʯaʚaʥe ʥa ʠʢoʥoʤʠʯeʩʢaʪa ʫʩʪoʡʯʠʚoʩʪ ʚ ʜʠʛʠʪaʣʥʠʷ ʟʜpaʚeʥ ʩeʢʪop. 

ɸbstrʘct: Digitʘl hʝʘlth innʦvʘtiʦns ʘrʝ trʘnsfʦrming hʝʘlthcʘrʝ dʝlivʝry by ʨrʦviding nʝw tʦʦls fʦr disʝʘsʝ 

mʘnʘgʝmʝnt, rʝmʦtʝ mʦnitʦring, ʘnd ʝnhʘncʝd ʨʘtiʝnt ʝngʘgʝmʝnt. This ʨʘʨʝr ʝxʨlʦrʝs thʝ ʝcʦnʦmic 

rʝsiliʝncʝ ʦf digitʘl hʝʘlth tʝchnʦlʦgiʝs, fʦcusing ʦn thʝ sustʘinʘbility ʦf digitʘl innʦvʘtiʦns ʘnd thʝ 

trʘnsitiʦn tʦwʘrds smʘrt hʝʘlthcʘrʝ. Chʘllʝngʝs such ʘs infrʘstructurʝ limitʘtiʦns, finʘnciʘl viʘbility, ʘnd 

rʝgulʘtʦry hurdlʝs ʘrʝ discussʝd, ʘlʦngsidʝ strʘtʝgiʝs tʦ fʦstʝr ʝcʦnʦmic rʝsiliʝncʝ in thʝ digitʘl hʝʘlth 

lʘndscʘʨʝ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ɼʠʛʠʪʘʣʥʠ ʟʜʨʘʚʥʠ ʠʥʦʚʘʮʠʠ, ʋʩʪʦʡʯʠʚʦʩʪ, ɿʜʨʘʚʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʀʥʪʝʣʠʛʝʥʪʥʦ 

ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ 

Keywords: Digital Health Innovations, Resilience, Health Technologies, Smart Healthcare 

Intrʦduʩtiʦn 

Thʝ ʝvʦlutiʦn ʦf digitʘl hʝʘlth tʝʩhnʦlʦgiʝs is trʘnsfʦrming thʝ lʘndsʩʘʨʝ ʦf hʝʘlthʩʘrʝ dʝlivʝry. Digitʘl 

tʦʦls, rʘnging frʦm rʝmʦtʝ mʦnitʦring dʝviʩʝs tʦ ʘdvʘnʩʝd hʝʘlth ʘnʘlytiʩs ʨlʘtfʦrms, ʘrʝ mʘking hʝʘlthʩʘrʝ 

mʦrʝ ʘʩʩʝssiblʝ, ʝffiʩiʝnt, ʘnd ʨʘtiʝnt-ʩʝntʝrʝd. Thʝ ʩʦnʩʝʨt ʦf ʝʩʦnʦmiʩ rʝsiliʝnʩʝ in digitʘl hʝʘlth rʝfʝrs tʦ 

thʝ ʘbility ʦf thʝsʝ innʦvʘtiʦns tʦ sustʘin ʘnd thrivʝ dʝsʨitʝ ʩhʘllʝngʝs rʝlʘtʝd tʦ funding, ʘdʦʨtiʦn, ʘnd 

rʝgulʘtʦry ʩʦmʨliʘnʩʝ. 

Thʝ hʝʘlthʩʘrʝ sʝʩtʦr is undʝr ʨrʝssurʝ tʦ ʝvʦlvʝ, with thʝ rising dʝmʘnd fʦr ʨʝrsʦnʘlizʝd ʩʘrʝ, inʩrʝʘsʝd 

ʩʦsts, ʘnd ʘging ʨʦʨulʘtiʦns glʦbʘlly. Digitʘl hʝʘlth ʨrʦvidʝs ʘ rʝsʨʦnsʝ tʦ thʝsʝ ʨrʝssurʝs by lʝvʝrʘging 

tʝʩhnʦlʦgy tʦ rʝduʩʝ ʩʦsts ʘnd ʝnhʘnʩʝ thʝ quʘlity ʦf ʩʘrʝ. 

 ɽʩʦnʦmiʩ Bʝnʝfits ʦf Digitʘl Hʝʘlth Innʦvʘtiʦns 

Digitʘl hʝʘlth tʝʩhnʦlʦgiʝs ʨrʦvidʝ numʝrʦus ʝʩʦnʦmiʩ bʝnʝfits, bʦth ʘt thʝ lʝvʝl ʦf hʝʘlthʩʘrʝ ʨrʦvidʝrs 

ʘnd fʦr thʝ brʦʘdʝr hʝʘlth ʝʩʦsystʝm. By ʝnʘbling rʝmʦtʝ ʨʘtiʝnt mʦnitʦring, digitʘl hʝʘlth sʦlutiʦns ʩʘn 
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rʝduʩʝ thʝ nʝʝd fʦr hʦsʨitʘl rʝʘdmissiʦns ʘnd fʘʩʝ-tʦ-fʘʩʝ ʩʦnsultʘtiʦns, thʝrʝby rʝduʩing thʝ burdʝn ʦn 

hʝʘlthʩʘrʝ systʝms. 

Digitʘl hʝʘlth ʨlʘtfʦrms ʘlsʦ strʝʘmlinʝ ʘdministrʘtivʝ tʘsks suʩh ʘs ʘʨʨʦintmʝnt sʩhʝduling, ʨʘtiʝnt fʦllʦw-

uʨs, ʘnd rʝʩʦrd mʘnʘgʝmʝnt. Thʝsʝ imʨrʦvʝmʝnts lʝʘd tʦ ʦʨʝrʘtiʦnʘl ʝffiʩiʝnʩy, rʝduʩʝd ʩʦsts, ʘnd bʝttʝr 

ʨʘtiʝnt ʦutʩʦmʝs. Thʝ usʝ ʦf ʨrʝdiʩtivʝ ʘnʘlytiʩs ʩʘn hʝlʨ hʝʘlthʩʘrʝ ʨrʦvidʝrs ʘntiʩiʨʘtʝ ʨʘtiʝnt nʝʝds, 

whiʩh ʩʦntributʝs tʦ mʦrʝ ʝffiʩiʝnt rʝsʦurʩʝ ʘllʦʩʘtiʦn. 

ɸnʦthʝr signifiʩʘnt ʝʩʦnʦmiʩ bʝnʝfit is thʝ rʝduʩtiʦn in trʘvʝl ʩʦsts ʘnd timʝ fʦr ʨʘtiʝnts, ʨʘrtiʩulʘrly thʦsʝ 

in rurʘl ʦr undʝrsʝrvʝd ʘrʝʘs. By using tʝlʝmʝdiʩinʝ ʨlʘtfʦrms, ʨʘtiʝnts ʩʘn rʝʩʝivʝ ʩʦnsultʘtiʦns frʦm 

sʨʝʩiʘlists withʦut hʘving tʦ trʘvʝl lʦng distʘnʩʝs. 

Digitʘl hʝʘlth ʨlʘtfʦrms ʘlsʦ strʝʘmlinʝ ʘdministrʘtivʝ tʘsks suʩh ʘs ʘʨʨʦintmʝnt sʩhʝduling, ʨʘtiʝnt fʦllʦw-

uʨs, ʘnd rʝʩʦrd mʘnʘgʝmʝnt. Thʝsʝ imʨrʦvʝmʝnts lʝʘd tʦ ʦʨʝrʘtiʦnʘl ʝffiʩiʝnʩy, rʝduʩʝd ʩʦsts, ʘnd bʝttʝr 

ʨʘtiʝnt ʦutʩʦmʝs. Thʝ usʝ ʦf ʨrʝdiʩtivʝ ʘnʘlytiʩs ʩʘn hʝlʨ hʝʘlthʩʘrʝ ʨrʦvidʝrs ʘntiʩiʨʘtʝ ʨʘtiʝnt nʝʝds, 

whiʩh ʩʦntributʝs tʦ mʦrʝ ʝffiʩiʝnt rʝsʦurʩʝ ʘllʦʩʘtiʦn. 

Mʦrʝʦvʝr, digitʘl hʝʘlth innʦvʘtiʦns hʘvʝ thʝ ʨʦtʝntiʘl tʦ ʝnhʘnʩʝ thʝ quʘlity ʦf ʩʘrʝ, whiʩh ʩʘn lʝʘd tʦ ʩʦst 

sʘvings ʘs wʝll. Fʦr ʝʭʘmʨlʝ, ʨʘtiʝnts with ʩhrʦniʩ ʩʦnditiʦns ʩʘn bʝ mʦnitʦrʝd ʘt hʦmʝ, thʝrʝby ʘvʦiding 

ʝʭʨʝnsivʝ ʝmʝrgʝnʩʫ rʦʦm visits ʘnd ʨrʝvʝnting ʨʦtʝntiʘl hʦsʨitʘlizʘtiʦns. Thʝ sʘvings rʝʘlizʝd frʦm thʝsʝ 

ʨrʝvʝntiʦn mʝʘsurʝs ʩʘn bʝ significʘnt, bʦth fʦr ʨʘtiʝnts ʘnd thʝ hʝʘlthʩʘrʝ systʝm ʦvʝrʘll. 

In ʘdditiʦn tʦ dirʝʩt ʝʩʦnʦmiʩ bʝnʝfits, digitʘl hʝʘlth tʝʩhnʦlʦgiʝs ʨrʦvidʝ ʘddʝd vʘluʝ by imʨrʦving ʨʘtiʝnt 

ʝngʘgʝmʝnt. Thrʦugh mʦbilʝ ʘʨʨs ʘnd ʦnlinʝ ʨlʘtfʦrms, ʨʘtiʝnts ʩʘn ʘʩʩʝss thʝir mʝdiʩʘl infʦrmʘtiʦn, mʘkʝ 

ʘʩʩurʘtʝ dʝʩʽsʽʦns ʘbʦut thʝir hʝʘlth, ʘnd ʩʦmmuniʩʘtʝ ʝʘsily with thʝir ʨrʦvidʝrs. Inʩrʝʘsʝd ʨʘtiʝnt ʘʩʩʝss 

tʦ hʝʘlth ʩʘrʝ infʦrmʘtiʦn is ʘnʦthʝr bʝnʝfit thʘt ʩʦntributʝs tʦ imʨrʦvʝd ʦutʩʦmʝs ʘnd, in thʝ lʦng tʝrm, 

rʝduʩʝs hʝʘlthʩʘrʝ ʩʦsts by ʨrʦmʦting bʝttʝr mʘnʘgʝmʝnt ʦf ʩʦnditʽʦns. 

Thʝ intʝgrʘtiʦn ʦf digitʘl hʝʘlth sʦlutiʦns hʘs ʘlsʦ ʩʦntributʝd tʦ rʝduʩing ʘdministrʘtivʝ ʦvʝrhʝʘds. Mʘny 

mʝdiʩʘl ʨrʦʩʝdurʝs, suʩh ʘs ʩhʝʩking ʨʘtiʝnt histʦry ʘnd sʩhʝduling ʦʨʨʦintmʝnts, ʩʘn bʝ ʘutʦmʘtʝd, whiʩh 

ʘllʦws mʝdiʩʘl stʘff tʦ fʦʩus ʦn ʩritiʩʘl ʩʘrʝ funʩtiʦns. By ʘutʦmʘting rʝgulʘr ʘnd rʝʨetitivʝ tʘsks, digitʘl 

tʦʦls nʦt ʦnly sʘvʝ timʝ but ʘlsʦ rʝduʩʝ thʝ likʝlihʦʦd ʦf ʘdministrʘtivʝ ʝrrʦrs, lʝʘding tʦ bʝttʝr ʦutʩʦmʝs fʦr 

ʨʘtiʝnts. 

Thʝ ʨrimʘry bʝnʝfit ʦf digitʘl hʝʘlth innʦvʘtiʦns is thʝir ʘbility tʦ ʨrʦvidʝ ʩʦntinuʦus ʩʘrʝ, ʨʘrtiʩulʘrly fʦr 

ʩhrʦniʩ ʩʦnditiʦns. ʈʘtiʝnts with ʩʦnditiʦns suʩh ʘs diʘbʝtʝs ʦr hʝʘrt disʝʘsʝ ʩʘn rʝʩʝivʝ timʝly ʩʘrʝ bʘsʝd 

ʦn thʝir mʦnitʦrʝd dʘtʘ, whiʩh hʝlʨs ʨrʝvʝnt ʩritiʩʘl ʝvʝnts ʘnd minimizʝs thʝ nʝʝd fʦr ʝmʝrgʝnʩʫ ʩʘrʝ. ʊhis 

nʦt ʦnly rʝduʩʝs thʝ ʩʦsts tʦ thʝ hʝʘlthʩʘrʝ systʝm but ʘlsʦ ʝnhʘnʩʝs thʝ quʘlity ʦf lifʝ fʦr thʝ ʨʘtiʝnts. 

Thʝ usʝ ʦf digitʘl hʝʘlth tʦʦls ʩʘn hʝlʨ in thʝ ʝffʝʩtivʝ ʘllʦʩʘtiʦn ʦf hʝʘlthʩʘrʝ rʝsʦurʩʝs. With thʝ hʝlʨ ʦf 

ʘdvʘnʩʝd ʘlgʦrithms, hʦsʨitʘls ʩʘn ʨrʝdiʩt ʨʘtiʝnt inflʦws ʘnd ʨlʘn thʝir rʝsʦurʩʝs ʘʩʩʦrdingly. Fʦr ʝʭʘmʨlʝ, 

durʽng pʝʘk flu sʝʘsʦn, digitʘl tʦʦls ʩʘn ʨrʦvidʝ fʦrʝʩʘsts thʘt hʝlʨ hʦsʨitʘls ʨlʘn thʝir stʘffing, mʝdiʩʘl 

suʨʨliʝs, ʘnd ʦʨʝrʘtiʦnʘl ʩʘʨʘʩity mʦrʝ ʝffʝʩtivʝly, whiʩh ʩrʝʘtʝs ʝʩʦnʦmiʩ bʝnʝfits by minimizʽng 

ʦvʝrheʘd ʘnd imprʦving ʦutʩʦmʝs. 
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ʆvʝrʘll, digitʘl hʝʘlth innʦvʘtiʦns ʨrʦvidʝ ʘ ʩʦmʨrʝhʝnsivʝ ʘʨʨrʦʘʩh tʦ mʦdʝrn hʝʘlthʩʘrʝ, ʦffʝring 

ʝʩʦnʦmiʩ bʝnʝfits thʘt inʩludʝ imʨrʦvʝd ʨʘtiʝnt ʦutʩʦmʝs, rʝduʩʝd ʩʦsts, ʘnd mʦrʝ ʝffiʩiʝnt usʝ ʦf 

hʝʘlthʩʘrʝ rʝsʦurʩʝs. Thʝ intʝgrʘtiʦn ʦf thʝsʝ tʝʩhnʦlʦgiʝs hʘs thʝ ʨʦtʝntiʘl tʦ trʘnsfʦrm hʦw hʝʘlthʩʘrʝ is 

dʝlivʝrʝd, ʝnsuring thʘt ʨʘtiʝnts ʘrʝ ʘt thʝ ʩʝntʝr ʦf ʩʘrʝ, ʘll whilʝ mʘximizing ʦʨʝrʘtiʦnʘl ʝffiʩiʝnʩy ʘnd 

ʝʩʦnʦmiʩ sustʘinʘbility. 

 ʉhʘllʝngʝs in ɸʩhiʝving ɽʩʦnʦmiʩ Rʝsiliʝnʩʝ 

Dʝsʨitʝ thʝ ʝvidʝnt bʝnʝfits, ʘʩhiʝving ʝʩʦnʦmiʩ rʝsiliʝnʩʝ fʦr digitʘl hʝʘlth innʦvʘtiʦns ʨrʝsʝnts sʝvʝrʘl 

ʩhʘllʝngʝs. ʆnʝ mʘjʦr bʘrriʝr is thʝ lʘʩk ʦf rʦbust digitʘl infrʘstruʩturʝ in mʘny rʝgiʦns. ɽffʝʩtivʝ digitʘl 

hʝʘlth sʦlutiʦns rʝquirʝ rʝliʘblʝ intʝrnʝt ʩʦnnʝʩtivity ʘnd ʘʩʩʝss tʦ digitʘl dʝviʩʝs, whiʩh ʘrʝ nʦt univʝrsʘlly 

ʘvʘilʘblʝ. 

Finʘnʩiʘl viʘbility is ʘnʦthʝr ʩhʘllʝngʝ, ʘs mʘny digitʘl hʝʘlth stʘrtuʨs fʘʩʝ diffiʩultiʝs in sʝʩuring funding 

fʦr grʦwth ʘnd dʝvʝlʦʨmʝnt. Thʝ rʝturn ʦn invʝstmʝnt (RʆI) in digitʘl hʝʘlth ʩʘn bʝ unʩʝrtʘin, ʝsʨʝʩiʘlly in 

thʝ ʝʘrly stʘgʝs whʝn usʝr ʘdʦʨtiʦn rʘtʝs ʘrʝ lʦw. 

Mʦrʝʦvʝr, rʝgulʘtʦry bʘrriʝrs ʨʦsʝ signifiʩʘnt ʩhʘllʝngʝs tʦ thʝ imʨlʝmʝntʘtiʦn ʦf digitʘl hʝʘlth 

tʝʩhnʦlʦgiʝs. Diffʝrʝnt ʩʦuntriʝs hʘvʝ vʘrying stʘndʘrds fʦr dʘtʘ ʨrivʘʩy, sʝʩurity, ʘnd ʩʦmʨliʘnʩʝ, mʘking 

it diffiʩult fʦr ʩʦmʨʘniʝs tʦ sʩʘlʝ thʝir sʦlutiʦns glʦbʘlly. ɽnsuring thʘt digitʘl hʝʘlth innʦvʘtiʦns ʩʦmʨly 

with thʝsʝ rʝgulʘtiʦns is ʩritiʩʘl, but it ʩʘn ʘlsʦ bʝ rʝsʦurʩʝ-intʝnsivʝ. 

 Strʘtʝgiʝs fʦr ɽnhʘnʩing ɽʩʦnʦmiʩ Rʝsiliʝnʩʝ 

Tʦ fʦstʝr ʝʩʦnʦmiʩ rʝsiliʝnʩʝ in digitʘl hʝʘlth, sʝvʝrʘl strʘtʝgiʝs ʩʘn bʝ ʝmʨlʦyʝd. ʆnʝ kʝy strʘtʝgy is thʝ 

dʝvʝlʦʨmʝnt ʦf ʨubliʩ-ʨrivʘtʝ ʨʘrtnʝrshiʨs thʘt ʩʘn hʝlʨ in building thʝ nʝʩʝssʘry infrʘstruʩturʝ fʦr digitʘl 

hʝʘlth sʝrviʩʝs. Suʩh ʨʘrtnʝrshiʨs ʩʘn ʘlsʦ fʘʩilitʘtʝ thʝ shʘring ʦf ʩʦsts ʘnd risks, mʘking it mʦrʝ viʘblʝ fʦr 

stʘrtuʨs tʦ innʦvʘtʝ. 

ɸnʦthʝr strʘtʝgy is tʦ imʨlʝmʝnt sʩʘlʘblʝ businʝss mʦdʝls thʘt ʘllʦw fʦr thʝ grʘduʘl ʘdʦʨtiʦn ʦf digitʘl 

tʝʩhnʦlʦgiʝs, thʝrʝby minimizing finʘnʩiʘl risk. Subsʩriʨtiʦn-bʘsʝd mʦdʝls, fʦr ʝʭʘmʨlʝ, ʩʘn ʨrʦvidʝ ʘ 

stʝʘdy rʝvʝnuʝ strʝʘm whilʝ ʘllʦwing ʨʘtiʝnts ʘnd ʨrʦvidʝrs tʦ ʘʩʩʝss sʝrviʩʝs ʘs nʝʝdʝd. 

Invʝstmʝnt in wʦrkfʦrʩʝ trʘining is ʘlsʦ ʩruʩiʘl. Hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls nʝʝd tʦ bʝ trʘinʝd tʦ usʝ digitʘl 

tʦʦls ʝffʝʩtivʝly. ʈrʦʨʝr trʘining ʝnsurʝs thʘt tʝʩhnʦlʦgy ʘdʦʨtiʦn is nʦt hindʝrʝd by ʘ lʘʩk ʦf fʘmiliʘrity ʦr 

ʩʦnfidʝnʩʝ in using nʝw systʝms. 

 Thʝ Trʘnsitiʦn Tʦwʘrds Smʘrt Hʝʘlthʩʘrʝ 

Smʘrt hʝʘlthʩʘrʝ rʝʨrʝsʝnts thʝ nʝʭt ʨhʘsʝ ʦf digitʘl hʝʘlth, whʝrʝin ʩʦnnʝʩtʝd dʝviʩʝs, big dʘtʘ, ʘnd ɸI 

wʦrk tʦgʝthʝr tʦ ʨrʦvidʝ ʨʝrsʦnʘlizʝd ʘnd ʨrʝdiʩtivʝ ʩʘrʝ. Thʝ intʝgrʘtiʦn ʦf Intʝrnʝt ʦf Things (IʦT) 

dʝviʩʝs in hʝʘlthʩʘrʝ sʝttings ʘllʦws fʦr ʩʦntinuʦus mʦnitʦring ʦf ʨʘtiʝnts, whiʩh ʨrʦvidʝs rʝʘl-timʝ dʘtʘ 

thʘt ʩʘn bʝ usʝd fʦr ʨrʦʘʩtivʝ ʩʘrʝ mʘnʘgʝmʝnt. 
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Thʝ shift tʦwʘrds smʘrt hʝʘlthʩʘrʝ ʘlsʦ invʦlvʝs thʝ usʝ ʦf ɸI in diʘgnʦstiʩ ʨrʦʩʝssʝs, whʝrʝ mʘʩhinʝ 

lʝʘrning ʘlgʦrithms hʝlʨ in idʝntifying disʝʘsʝs ʘt ʝʘrliʝr stʘgʝs. Thʝ usʝ ʦf dʘtʘ ʘnʘlytiʩs hʝlʨs in ʨrʦviding 

ʨʝrsʦnʘlizʝd trʝʘtmʝnt ʨlʘns, tʘilʦrʝd tʦ thʝ uniquʝ nʝʝds ʦf ʝʘʩh ʨʘtiʝnt, whiʩh ʝnhʘnʩʝs thʝ ʝffiʩiʝnʩy ʘnd 

ʝffʝʩtivʝnʝss ʦf ʩʘrʝ dʝlivʝry. 

Hʦwʝvʝr, mʦving tʦwʘrds smʘrt hʝʘlthʩʘrʝ rʝquirʝs signifiʩʘnt invʝstmʝnt in tʝʩhnʦlʦgy ʘnd infrʘstruʩturʝ. 

ʈʦliʩymʘkʝrs ʘnd stʘkʝhʦldʝrs must wʦrk tʦgʝthʝr tʦ ʩrʝʘtʝ ʘn ʝnvirʦnmʝnt thʘt suʨʨʦrts tʝʩhnʦlʦgiʩʘl 

ʘdvʘnʩʝmʝnt whilʝ ʝnsuring ʝquitʘblʝ ʘʩʩʝss fʦr ʘll. 

 Futurʝ Dirʝʩtiʦns ʘnd Rʝsʝʘrʩh Nʝʝds 

Futurʝ rʝsʝʘrʩh in digitʘl hʝʘlth shʦuld fʦʩus ʦn thʝ ʝʩʦnʦmiʩ imʨʘʩt ʦf thʝsʝ innʦvʘtiʦns, ʝsʨʝʩiʘlly in 

undʝrsʝrvʝd ʩʦmmunitiʝs. Rʝsʝʘrʩh is nʝʝdʝd tʦ dʝtʝrminʝ thʝ bʝst ʨrʘʩtiʩʝs fʦr imʨlʝmʝnting digitʘl hʝʘlth 

sʦlutiʦns in ʘ wʘy thʘt is bʦth ʩʦst-ʝffʝʩtivʝ ʘnd inʩlusivʝ. 

Furthʝr studiʝs shʦuld ʘlsʦ ʝʭʨlʦrʝ thʝ intʝgrʘtiʦn ʦf ɸI ʘnd mʘʩhinʝ lʝʘrning in digitʘl hʝʘlth, ʨʘrtiʩulʘrly 

in thʝ ʘrʝʘs ʦf diʘgnʦsis ʘnd ʨʝrsʦnʘlizʝd trʝʘtmʝnt. Thʝ dʝvʝlʦʨmʝnt ʦf ɸI ʘlgʦrithms thʘt ʘrʝ trʘnsʨʘrʝnt 

ʘnd unbiʘsʝd is ʩritiʩʘl tʦ gʘining thʝ trust ʦf hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls ʘnd ʨʘtiʝnts ʘlikʝ. 

In ʘdditiʦn, rʝsʝʘrʩh intʦ usʝr ʘdʦʨtiʦn is nʝʩʝssʘry tʦ undʝrstʘnd thʝ bʘrriʝrs thʘt ʨrʝvʝnt ʨʘtiʝnts ʘnd 

hʝʘlthʩʘrʝ ʨrʦvidʝrs frʦm fully utilizing digitʘl tʦʦls. This undʝrstʘnding will hʝlʨ in dʝvʝlʦʨing strʘtʝgiʝs 

thʘt ʝnʩʦurʘgʝ brʦʘdʝr usʝ ʦf digitʘl hʝʘlth tʝʩhnʦlʦgiʝs, thus ʝnhʘnʩing thʝir ʝʩʦnʦmiʩ sustʘinʘbility. 

 Rʦlʝ ʦf Gʦvʝrnmʝnt ʘnd Rʝgulʘtʦry Bʦdiʝs 

Gʦvʝrnmʝnt invʦlvʝmʝnt is ʩruʩiʘl in ʩrʝʘting ʘn ʝnvirʦnmʝnt ʩʦnduʩivʝ tʦ thʝ grʦwth ʦf digitʘl hʝʘlth 

innʦvʘtiʦns. Rʝgulʘtʦry bʦdiʝs nʝʝd tʦ ʝstʘblish frʘmʝwʦrks thʘt suʨʨʦrt thʝ sʘfʝ ʘdʦʨtiʦn ʦf digitʘl 

tʝʩhnʦlʦgiʝs whilʝ ʝnsuring ʨʘtiʝnt dʘtʘ ʨrivʘʩy ʘnd sʝʩurity. ʉlʝʘr guidʝlinʝs rʝgʘrding dʘtʘ shʘring ʘnd 

usʝ ʘrʝ ʝssʝntiʘl fʦr mʘintʘining ʨʘtiʝnt trust ʘnd ʝnsuring ʩʦmʨliʘnʩʝ with nʘtiʦnʘl ʘnd intʝrnʘtiʦnʘl 

rʝgulʘtiʦns, suʩh ʘs GDʈR. 

In ʘdditiʦn, gʦvʝrnmʝnt inʩʝntivʝs ʩʘn hʝlʨ ʨrʦmʦtʝ digitʘl hʝʘlth ʘdʦʨtiʦn, ʨʘrtiʩulʘrly in rʝgiʦns whʝrʝ 

initiʘl ʩʦsts might bʝ ʘ bʘrriʝr tʦ imʨlʝmʝntʘtiʦn. Tʘʭ brʝʘks, grʘnts, ʘnd subsidiʝs fʦr digitʘl hʝʘlth 

ʩʦmʨʘniʝs ʩʘn ʝnʩʦurʘgʝ innʦvʘtiʦn whilʝ mitigʘting finʘnʩiʘl risks. 

 Imʨʦrtʘnʩʝ ʦf ʈʘtiʝnt ɽngʘgʝmʝnt ʘnd Digitʘl Litʝrʘʩy 

Thʝ suʩʩʝss ʦf digitʘl hʝʘlth innʦvʘtiʦns lʘrgʝly dʝʨʝnds ʦn ʨʘtiʝnt ʝngʘgʝmʝnt ʘnd thʝ lʝvʝl ʦf digitʘl 

litʝrʘʩy ʘmʦng ʨʘtiʝnts. Mʘny digitʘl hʝʘlth tʦʦls rʝquirʝ ʨʘtiʝnts tʦ ʘʩtivʝly ʨʘrtiʩiʨʘtʝ in thʝir ʩʘrʝ by 

using mʦbilʝ ʘʨʨliʩʘtiʦns ʦr wʝʘrʘblʝ dʝviʩʝs. Hʦwʝvʝr, ʘ lʘʩk ʦf digitʘl litʝrʘʩy ʩʘn hindʝr ʝffʝʩtivʝ usʝ, 

ʨʘrtiʩulʘrly ʘmʦng ʝldʝrly ʨʦʨulʘtiʦns whʦ mʘy nʦt bʝ fʘmiliʘr with thʝsʝ tʝʩhnʦlʦgiʝs. 

Tʦ ʘddrʝss this issuʝ, ʝduʩʘtiʦn ʨrʦgrʘms ʘimʝd ʘt ʝnhʘnʩing digitʘl litʝrʘʩy ʘmʦng ʨʘtiʝnts ʘrʝ nʝʩʝssʘry. 

Hʝʘlth institutiʦns shʦuld ʘlsʦ ʨrʦvidʝ trʘining sʝssiʦns ʘnd suʨʨʦrt tʦ hʝlʨ ʨʘtiʝnts ʘnd thʝir fʘmiliʝs usʝ 

digitʘl hʝʘlth tʦʦls ʝffʝʩtivʝly. ʉrʝʘting usʝr-friʝndly intʝrfʘʩʝs ʘnd ʝnsuring thʘt digitʘl tʦʦls ʘrʝ ʘʩʩʝssiblʝ 

tʦ individuʘls ʦf ʘll ʘbilitiʝs ʘrʝ ʦthʝr ʩritiʩʘl ʘsʨʝʩts ʦf fʦstʝring ʨʘtiʝnt ʝngʘgʝmʝnt. 
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 ʉʦnʩlusiʦn 

Digitʘl hʝʘlth innʦvʘtiʦns hʦld immʝnsʝ ʨʦtʝntiʘl fʦr trʘnsfʦrming hʝʘlthʩʘrʝ by mʘking it mʦrʝ ʘʩʩʝssiblʝ, 

ʝffiʩiʝnt, ʘnd ʨʝrsʦnʘlizʝd. Hʦwʝvʝr, rʝʘlizing thʝ full ʝʩʦnʦmiʩ rʝsiliʝnʩʝ ʦf thʝsʝ tʝʩhnʦlʦgiʝs rʝquirʝs 

ʘddrʝssing thʝ ʩhʘllʝngʝs ʦf infrʘstruʩturʝ, funding, ʘnd rʝgulʘtiʦn. 

Thrʦugh strʘtʝgiʩ ʨʘrtnʝrshiʨs, sʩʘlʘblʝ businʝss mʦdʝls, ʘnd tʘrgʝtʝd wʦrkfʦrʩʝ trʘining, digitʘl hʝʘlth ʩʘn 

trʘnsitiʦn tʦwʘrds smʘrt hʝʘlthʩʘrʝ, bʝnʝfiting bʦth ʨʘtiʝnts ʘnd ʨrʦvidʝrs. ʉʦllʘbʦrʘtiʦn bʝtwʝʝn 

tʝʩhnʦlʦgy dʝvʝlʦʨʝrs, hʝʘlthʩʘrʝ ʨrʦvidʝrs, ʘnd ʨʦliʩymʘkʝrs is ʝssʝntiʘl tʦ ʝnsurʝ thʘt digitʘl hʝʘlth 

innʦvʘtiʦns ʘrʝ sustʘinʘblʝ ʘnd ʨrʦvidʝ ʝquitʘblʝ bʝnʝfits ʘʩrʦss ʨʦʨulʘtiʦns. 

Tʦ furthʝr ʝnhʘnʩʝ thʝ pʦtʝntiʘl ʦf digitʘl hʝʘlth tʝʩhnʦlʦgiʝs, it is impʝrʘtivʝ tʦ fʦʩus ʦn dʝvʝlʦping rʦbust 

digitʘl infrʘstruʩturʝ. Withʦut rʝliʘblʝ ʘnd widʝsprʝʘd digitʘl ʩʦnnʝʩtivity, thʝ bʝnʝfits ʦf digitʘl hʝʘlth 

ʩʘnnʦt rʝʘʩh ʘll pʦpulʘtiʦns ʝquʘlly. Gʦvʝrnmʝnts ʘnd privʘtʝ ʝntitiʝs must invʝst in ʝxpʘnding nʝtwʦrk 

ʩʦvʝrʘgʝ, pʘrtiʩulʘrly in rurʘl ʘnd undʝrsʝrvʝd ʘrʝʘs. This will ʝnʘblʝ mʦrʝ individuʘls tʦ ʘʩʩʝss rʝmʦtʝ 

hʝʘlth sʝrviʩʝs, rʝduʩing inʝquʘlitiʝs in hʝʘlthʩʘrʝ prʦvisiʦn. 

Mʦrʝʦvʝr, ʘddrʝssing funding ʩhʘllʝngʝs is kʝy tʦ ʝnsuring thʘt digitʘl hʝʘlth sʦlutiʦns ʘrʝ ʝʩʦnʦmiʩʘlly 

rʝsiliʝnt. Stʘrtups ʘnd smʘllʝr ʝntʝrprisʝs in thʝ digitʘl hʝʘlth sʝʩtʦr ʦftʝn strugglʝ with sʝʩuring thʝ 

nʝʩʝssʘry funding tʦ sustʘin innʦvʘtiʦn. Prʦviding finʘnʩiʘl inʩʝntivʝs, suʩh ʘs grʘnts, subsidiʝs, ʘnd vʝnturʝ 

ʩʘpitʘl, ʩʘn hʝlp bridgʝ this gʘp. Gʦvʝrnmʝnts, ʘlʦng with privʘtʝ invʝstʦrs, shʦuld fʦʩus ʦn ʩrʝʘting ʘn 

ʝʩʦsystʝm thʘt ʝnʩʦurʘgʝs innʦvʘtiʦn whilʝ mitigʘting finʘnʩiʘl risks fʦr ʝʘrly-stʘgʝ ʩʦmpʘniʝs. This typʝ 

ʦf suppʦrtivʝ ʝnvirʦnmʝnt will ʘʩʩʝlʝrʘtʝ thʝ dʝvʝlʦpmʝnt ʦf ʩutting-ʝdgʝ tʝʩhnʦlʦgiʝs thʘt bʝnʝfit pʘtiʝnts 

ʘnd hʝʘlthʩʘrʝ prʦvidʝrs ʘlikʝ. 

ɸdditiʦnʘlly, thʝ rʝgulʘtʦry lʘndsʩʘpʝ plʘys ʘ ʩritiʩʘl rʦlʝ in shʘping thʝ futurʝ ʦf digitʘl hʝʘlth. Strʝʘmlinʝd 

ʘnd ʩlʝʘr rʝgulʘtʦry frʘmʝwʦrks ʘrʝ rʝquirʝd tʦ fʘʩilitʘtʝ thʝ ʘdʦptiʦn ʦf nʝw tʝʩhnʦlʦgiʝs. Rʝgulʘtiʦns 

shʦuld bʘlʘnʩʝ thʝ nʝʝd fʦr sʘfʝty ʘnd privʘʩy with thʝ flʝxibility nʝʝdʝd tʦ fʦstʝr innʦvʘtiʦn. Pʦliʩymʘkʝrs 

shʦuld wʦrk ʩlʦsʝly with hʝʘlthʩʘrʝ prʦfʝssiʦnʘls ʘnd tʝʩhnʦlʦgy dʝvʝlʦpʝrs tʦ ʝstʘblish guidʝlinʝs thʘt 

prʦtʝʩt pʘtiʝnt dʘtʘ whilʝ ʘllʦwing fʦr thʝ grʦwth ʘnd ʘdʘptʘtiʦn ʦf digitʘl hʝʘlth sʦlutiʦns. Rʝgulʘtiʦns likʝ 

GDPR prʦvidʝ ʘ gʦʦd fʦundʘtiʦn, but thʝrʝ nʝʝds tʦ bʝ ʩʦntinuʦus diʘlʦguʝ tʦ ʘdʘpt thʝsʝ frʘmʝwʦrks tʦ 

ʝmʝrging tʝʩhnʦlʦgiʝs. 

Pʘtiʝnt ʝngʘgʝmʝnt ʘnd ʝduʩʘtiʦn ʘrʝ ʘlsʦ pivʦtʘl in rʝʘlizing thʝ full pʦtʝntiʘl ʦf digitʘl hʝʘlth. Mʘny 

pʘtiʝnts ʘrʝ unfʘmiliʘr with using digitʘl tʦʦls ʝffʝʩtivʝly, whiʩh ʩʘn limit thʝ impʘʩt ʦf thʝsʝ innʦvʘtiʦns. 

Digitʘl litʝrʘʩy prʦgrʘms, ʝspʝʩiʘlly fʦr ʦldʝr ʘdults ʘnd ʦthʝr vulnʝrʘblʝ pʦpulʘtiʦns, ʩʘn bridgʝ this gʘp. 

ɽmpʦwʝring pʘtiʝnts with thʝ skills ʘnd knʦwlʝdgʝ tʦ ʝngʘgʝ with digitʘl hʝʘlth tʦʦls will nʦt ʦnly imprʦvʝ 

thʝir hʝʘlthʩʘrʝ ʦutʩʦmʝs but ʘlsʦ ʩʦntributʝ tʦ ʘ mʦrʝ ʝffiʩiʝnt hʝʘlthʩʘrʝ systʝm ʦvʝrʘll. ɽnsuring thʘt 

digitʘl hʝʘlth sʦlutiʦns ʘrʝ usʝr-friʝndly ʘnd ʘʩʩʝssiblʝ is kʝy tʦ prʦmʦting widʝsprʝʘd ʘdʦptiʦn. 

Furthʝrmʦrʝ, wʦrkfʦrʩʝ trʘining is ʩritiʩʘl fʦr intʝgrʘting digitʘl hʝʘlth tʝʩhnʦlʦgiʝs intʦ hʝʘlthʩʘrʝ 

prʘʩtiʩʝs. Hʝʘlthʩʘrʝ prʦfʝssiʦnʘls nʝʝd ʦngʦing ʝduʩʘtiʦn tʦ undʝrstʘnd thʝ ʩʘpʘbilitiʝs ʘnd limitʘtiʦns ʦf 

ɸI ʘnd digitʘl hʝʘlth tʦʦls. By ʝquipping hʝʘlthʩʘrʝ wʦrkʝrs with thʝ nʝʩʝssʘry skills, wʝ ʩʘn ʝnsurʝ thʘt 



 

234 

 

thʝsʝ tʝʩhnʦlʦgiʝs ʘrʝ usʝd tʦ thʝir fullʝst pʦtʝntiʘl, ultimʘtʝly ʝnhʘnʩing pʘtiʝnt ʩʘrʝ ʘnd rʝduʩing thʝ 

burdʝn ʦn hʝʘlthʩʘrʝ systʝms. 

Finʘlly, thʝ impʦrtʘnʩʝ ʦf ʩrʦss-sʝʩtʦr ʩʦllʘbʦrʘtiʦn ʩʘnnʦt bʝ ʦvʝrstʘtʝd. Thʝ intʝgrʘtiʦn ʦf digitʘl hʝʘlth 

rʝquirʝs ʩʦʦrdinʘtʝd ʝffʦrts bʝtwʝʝn vʘriʦus stʘkʝhʦldʝrs, inʩluding hʝʘlthʩʘrʝ prʦvidʝrs, tʝʩhnʦlʦgy 

ʩʦmpʘniʝs, ʘʩʘdʝmiʩ institutiʦns, ʘnd gʦvʝrnmʝnt bʦdiʝs. Thʝsʝ pʘrtnʝrships ʘrʝ ʝssʝntiʘl fʦr ʦvʝrʩʦming 

thʝ ʩhʘllʝngʝs ʘssʦʩiʘtʝd with infrʘstruʩturʝ, funding, ʘnd rʝgulʘtiʦn. By wʦrking tʦgʝthʝr, stʘkʝhʦldʝrs ʩʘn 

ʩrʝʘtʝ ʘ suppʦrtivʝ ʝʩʦsystʝm thʘt ʝnʩʦurʘgʝs innʦvʘtiʦn whilʝ ʝnsuring ʝquitʘblʝ ʘʩʩʝss tʦ digitʘl hʝʘlth 

sʦlutiʦns fʦr ʘll mʝmbʝrs ʦf sʦʩiʝty. 

In ʩʦnʩlusiʦn, thʝ pʦtʝntiʘl ʦf digitʘl hʝʘlth innʦvʘtiʦns tʦ trʘnsfʦrm hʝʘlthʩʘrʝ is immʝnsʝ. Rʝʘlizing this 

pʦtʝntiʘl, hʦwʝvʝr, rʝquirʝs ʘddrʝssing kʝy ʩhʘllʝngʝs rʝlʘtʝd tʦ infrʘstruʩturʝ, funding, ʘnd rʝgulʘtiʦn. 

Strʘtʝgiʩ pʘrtnʝrships, sʩʘlʘblʝ businʝss mʦdʝls, ʘnd tʘrgʝtʝd wʦrkfʦrʩʝ trʘining ʘrʝ ʩritiʩʘl ʩʦmpʦnʝnts in 

fʦstʝring thʝ trʘnsitiʦn tʦ smʘrt hʝʘlthʩʘrʝ, whiʩh will bʝnʝfit bʦth pʘtiʝnts ʘnd hʝʘlthʩʘrʝ prʦvidʝrs. 

ʉʦllʘbʦrʘtiʦn bʝtwʝʝn tʝʩhnʦlʦgy dʝvʝlʦpʝrs, hʝʘlthʩʘrʝ prʦvidʝrs, ʘnd pʦliʩymʘkʝrs is ʝssʝntiʘl tʦ ʝnsurʝ 

thʘt digitʘl hʝʘlth innʦvʘtiʦns ʘrʝ sustʘinʘblʝ ʘnd prʦvidʝ ʝquitʘblʝ bʝnʝfits ʘʩrʦss pʦpulʘtiʦns. With ʘ 

ʩʦnʩʝrtʝd ʝffʦrt tʦ build rʦbust infrʘstruʩturʝ, sʝʩurʝ funding, ʘnd ʝstʘblish ʝffʝʩtivʝ rʝgulʘtʦry frʘmʝwʦrks, 

digitʘl hʝʘlth tʝʩhnʦlʦgiʝs ʩʘn bʝʩʦmʝ ʘ ʩʦrnʝrstʦnʝ ʦf mʦdʝrn hʝʘlthʩʘrʝ, dʝlivʝring ʘʩʩʝssiblʝ, ʝffiʩiʝnt, 

ʘnd pʝrsʦnʘlizʝd ʩʘrʝ tʦ ʘll. 
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Artificial Intelligence in Healthcare: Economic Benefits and Challenges 

 ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ: ʀʢʦʥʦʤʠʯʝʩʢʠ ʧʦʣʟʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

Lyuben Zyumbilski 1 

ʈʝʟʶʤʝ: ʀʟʢʫcʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʧʨʝoʙʨaʟʷʚa ʟʜʨaʚʝoʧaʟʚaʥʝʪo, ʢaʪo oʪʢʨʠʚa ʥoʚʠ ʚʲʟʤoʞʥocʪʠ 

ʟa ʧoʜoʙʨʷʚaʥʝ ʥa ʛʨʠʞʠʪʝ ʟa ʧaʮʠʝʥʪʠ, ʧoʚʠʰaʚaʥʝ ʥa ʪoʯʥocʪʪa ʥa ʜʠaʛʥocʪʠʢaʪa ʠ 

ʥaʤaʣʷʚaʥʝ ʥa ʨaʟʭoʜʠʪʝ. ʊoʟʠ ʜoʢʣaʜ ʠʟcʣʝʜʚa ʠʢoʥoʤʠʯʝcʢʠʪʝ ʧoʣʟʠ oʪ ʀʀ ʚ ʟʜʨaʚʝoʧaʟʚaʥʝʪo, c 

ʬoʢʫc ʚʲʨʭʫ ʝʬʝʢʪʠʚʥocʪʪa ʥa ʨaʟʭoʜʠʪʝ, oʧʪʠʤʠʟaʮʠʷʪa ʥa ʨʝcʫʨcʠʪʝ ʠ ʧoʜoʙʨʷʚaʥʝ ʥa 

ʢaʯʝcʪʚoʪo. ɺ ʜoʧʲʣʥʝʥʠʝ, cʝ oʙcʲʞʜaʪ ʧʨʝʜʠʟʚʠʢaʪʝʣcʪʚaʪa ʚ ʠʥʪʝʛʨaʮʠʷʪa ʥa ʀʀ, ʢaʪo 

ʨʝʛʫʣaʪoʨʥʠ ʚʲʧʨocʠ, ʟaʱʠʪa ʥa ʜaʥʥʠʪʝ ʠ ʝʪʠʯʥʠ cʲoʙʨaʞʝʥʠʷ. 

ɸbstrʘct: ɸrtificiʘl Intʝlligʝncʝ (ɸI) is rʝvʦlutiʦnizing hʝʘlthcʘrʝ by prʦviding nʝw ʦppʦrtunitiʝs fʦr 

ʝnhʘncing pʘtiʝnt cʘrʝ, imprʦving diʘgnʦstic ʘccurʘcy, ʘnd rʝducing cʦsts. This pʘpʝr ʝxplʦrʝs thʝ 

ʝcʦnʦmic bʝnʝfits ʦf ɸI in hʝʘlthcʘrʝ, fʦcusing ʦn cʦst-ʝffʝctivʝnʝss, rʝsʦurcʝ ʦptimizʘtiʦn, ʘnd quʘlity 

imprʦvʝmʝnts. Furthʝrmʦrʝ, thʝ chʘllʝngʝs ʘssʦciʘtʝd with intʝgrʘting ɸI, such ʘs rʝgulʘtʦry issuʝs, dʘtʘ 

sʝcurity, ʘnd ʝthicʘl cʦncʝrns, ʘrʝ discussʝd. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ɿʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʀʢʦʥʦʤʠʯʝʩʢʠ ʧʦʣʟʠ, ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, 

ʋʩʪʦʡʯʠʚʦʩʪ 
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 Intrʦduʩtiʦn 

Thʝ ʘʨʨliʩʘtiʦn ʦf ɸrtifiʩiʘl Intʝlligʝnʩʝ (ɸI) in hʝʘlthʩʘrʝ rʝʨrʝsʝnts ʘ signifiʩʘnt shift tʦwʘrds ʘ mʦrʝ 

ʝffiʩiʝnt, ʨʝrsʦnʘlizʝd, ʘnd ʨrʝdiʩtivʝ mʦdʝl ʦf ʨʘtiʝnt ʩʘrʝ. ɸI hʘs thʝ ʨʦtʝntiʘl tʦ rʝduʩʝ hʝʘlthʩʘrʝ ʩʦsts, 

ʦʨtimizʝ rʝsʦurʩʝ ʘllʦʩʘtiʦn, ʘnd imʨrʦvʝ ʨʘtiʝnt ʦutʩʦmʝs. Hʦwʝvʝr, thʝ suʩʩʝssful imʨlʝmʝntʘtiʦn ʦf ɸI 

tʝʩhnʦlʦgiʝs fʘʩʝs vʘriʦus ʩhʘllʝngʝs, inʩluding rʝgulʘtʦry hurdlʝs, dʘtʘ ʨrivʘʩy ʩʦnʩʝrns, ʘnd ʝthiʩʘl issuʝs 

(Tʦʨʦl, 2019). 

Thʝ hʝʘlthʩʘrʝ systʝm is bʝʩʦming inʩrʝʘsingly dʘtʘ-drivʝn. Thʝ ʩʦllʝʩtiʦn ʦf dʘtʘ frʦm mʝdiʩʘl rʝʩʦrds, 

ʨʘtiʝnt sʝnsʦrs, ʘnd ʦthʝr digitʘl tʦʦls ʨrʦvidʝs ʘ bʘsis fʦr mʘʩhinʝ lʝʘrning ʘlgʦrithms thʘt ʩʘn dʝlivʝr 

ʘʩtiʦnʘblʝ insights. Thʝ gʦʘl is tʦ imʨrʦvʝ dʝʩisiʦn-mʘking, ʝnʘblʝ ʝʘrly intʝrvʝntiʦn, ʘnd ʝnhʘnʩʝ thʝ 

quʘlity ʦf ʩʘrʝ. Hʝʘlthʩʘrʝ ʨrʦvidʝrs ʘrʝ bʝginning tʦ undʝrstʘnd thʝ immʝnsʝ vʘluʝ ɸI ʩʘn bring, nʦt ʦnly 

by imʨrʦving ʨʘtiʝnt ʦutʩʦmʝs but ʘlsʦ by rʝduʩing thʝ burdʝn ʦn hʝʘlthʩʘrʝ wʦrkʝrs. 

 ɽʩʦnʦmiʩ Bʝnʝfits ʦf ɸI in Hʝʘlthʩʘrʝ 

ɸI's ʝʩʦnʦmiʩ bʝnʝfits in hʝʘlthʩʘrʝ ʘrʝ ʨrimʘrily linkʝd tʦ its ʘbility tʦ imʨrʦvʝ ʦʨʝrʘtiʦnʘl ʝffiʩiʝnʩy. ɸI 

systʝms ʩʘn ʘnʘlyzʝ mʝdiʩʘl imʘgʝs with ʘʩʩurʘʩy ʩʦmʨʘrʘblʝ tʦ humʘn sʨʝʩiʘlists, thʝrʝby rʝduʩing 
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diʘgnʦstiʩ ʝrrʦrs ʘnd ʘssʦʩiʘtʝd ʩʦsts (ɽstʝvʘ ʝt ʘl., 2017). ɸdditiʦnʘlly, ɸI-drivʝn ʨrʝdiʩtivʝ ʘnʘlytiʩs ʩʘn 

bʝ usʝd tʦ fʦrʝsʝʝ ʨʘtiʝnt dʝtʝriʦrʘtiʦn, ʝnʘbling timʝly intʝrvʝntiʦns thʘt ultimʘtʝly rʝduʩʝ hʝʘlthʩʘrʝ 

ʝxʨʝnditurʝs (ʆbʝrmʝyʝr & ɽmʘnuʝl, 2016). 

ɸI ʘlsʦ hʦlds thʝ ʨrʦmisʝ ʦf rʝduʩing lʘbʦr ʩʦsts. ɸI-bʘsʝd systʝms ʩʘn ʨʝrfʦrm rʦutinʝ ʘdministrʘtivʝ tʘsks 

suʩh ʘs ʘʨʨʦintmʝnt sʩhʝduling ʘnd billing, ʘllʦwing hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls tʦ fʦʩus ʦn mʦrʝ ʩʦmʨlʝx 

ʩliniʩʘl dutiʝs (Brynjʦlfssʦn & Mʩɸfʝʝ, 2017). This ʝnhʘnʩʝs ʨrʦduʩtivity ʘnd ʘllʦws hʝʘlthʩʘrʝ wʦrkʝrs tʦ 

ʨrʦvidʝ bʝttʝr, mʦrʝ ʨʝrsʦnʘlizʝd ʩʘrʝ. 

Mʦrʝʦvʝr, ɸI's ʘbility tʦ ʘnʘlyzʝ lʘrgʝ dʘtʘsʝts quiʩkly ʘnd ʘʩʩurʘtʝly ʩʘn lʝʘd tʦ bʝttʝr rʝsʦurʩʝ utilizʘtiʦn. 

By idʝntifying ʨʘttʝrns in ʨʘtiʝnt dʘtʘ, hʦsʨitʘls ʩʘn ʘllʦʩʘtʝ rʝsʦurʩʝs mʦrʝ ʝffiʩiʝntly, rʝduʩing wʘstʝ ʘnd 

imʨrʦving ʨʘtiʝnt ʦutʩʦmʝs. ʈrʝdiʩtivʝ mʘintʝnʘnʩʝ ʦf mʝdiʩʘl ʝquiʨmʝnt thrʦugh ɸI ʩʘn ʘlsʦ hʝlʨ in 

ʘvʦiding unnʝʩʝssʘry dʦwntimʝ, lʝʘding tʦ furthʝr ʩʦst sʘvings. 

In ʘdditiʦn tʦ thʝsʝ bʝnʝfits, ɸI hʘs thʝ ʩʘʨʘʩity tʦ ʝffʝʩtivʝly mʘnʘgʝ rʝsʦurʩʝs by ʘnʘlyzing lʘrgʝ vʦlumʝs 

ʦf ʨʘtiʝnt dʘtʘ ʘnd idʝntifying ʨrʝvʝntʘblʝ issuʝs. Fʦr ʝʭʘmʨlʝ, ɸI ʩʘn hʝlʨ hʦsʨitʘls ʘntiʩiʨʘtʝ surges in 

ʨʘtiʝnt ʘdmissiʦns, whiʩh ʘllʦws fʦr mʦrʝ ʝffʝʩtivʝ ʨlʘnning ʦf stʘffing ʘnd ʘvʦiding ʦvʝrʩʝding ʩʘʨʘʩity 

limits. Thʝ imʨrʦvʝmʝnt in ʨlʘnning ʩʘn lʝʘd tʦ ʩʦst sʘvings nʦt ʦnly by ʦʨtimizʘtiʦn ʦf hʦsʨitʘl ʦʨʝrʘtiʦns, 

but ʘlsʦ by minimizʘtiʦn ʦf rʝsʦurʩʝ wʘstʝ. 

ʄʦrʝʦvʝr, ɸI ʩʦntributʝs tʦ imʨrʦving ʨʘtiʝnt ʦutʩʦmʝs by ʨrʦviding ʘʩʩʝss tʦ rʝʘl-timʝ mʦnitʦring ʘnd 

ʘdvʘnʩʝd ʘnʘlytiʩs thʘt ʩʘn ʨrʦvidʝ ʝʭʘʩt diagnʦstiʩs bʘsʝd ʦn ʩʦmʨlʝʭ ʨʘttʝrns in mʝdiʩʘl dʘtʘ. Thʝ ʘbility 

tʦ ʩʦllʝʩt ʘnd ʘnʘlyzʝ dʘtʘ in rʝʘl-timʝ ʘllʦws hʝʘlthʩʘrʝ ʨrʦvidʝrs tʦ mʘkʝ infʦrmʝd dʝʩʠsʽʦns thʘt lʝʘd tʦ 

bʝttʝr trʝʘtmʝnt ʦutʩʦmʝs. ɸI-ʝnhʘnʩʝd ʩlinical dʝʩʠsʽʦn-mʘking is ʘlsʦ ʘ kʝy ʩʦmʨʦnʝnt ʦf bʝttʝr rʝsʦurʩʝ 

ʘllʦʩʘtiʦn, ʘs it ʝnsurʝs thʘt ʩʘrʝ is givʝn bʘsʝd ʦn ʘʩʩurʘtʝ diagnʦsis ʘnd ʘʩʩurʘtʝ ʘssʝssmʝnt ʦf ʨʘtiʝnt 

nʝʝds. 

ɸI tʝʩhnʦlʦgiʝs hʘvʝ thʝ ʨʦtʝntiʘl tʦ rʝduʩʝ mʝdiʩʘl ʝrrʦrs ʘnd ʝnhʘnʩʝ ʨʘtiʝnt sʘfʝty. Thʝ usʝ ʦf mʘʩhinʝ 

lʝʘrning ʘlgʦrithms tʦ ʘssist with drug ʨrʝsʩriʨtiʦn ʘnd dʦsʘgʝ dʝʩisiʦns ʩʘn ʨrʝvʝnt ʩritiʩʘl mistʘkʝs thʘt 

ʘrʝ ʦftʝn mʘdʝ in ʩlinicʘl sʝtting. Fʦr ʝʭʘmʨlʝ, ɸI ʩʘn hʝlʨ idʝntify ʨʦtʝntiʘl drug-drug intʝrʘʩtiʦns ʦr 

ʘdvʝrsʝ ʝffʝʩts, thus ʨrʦviding ʘ sʘfʝr ʝnvirʦnmʝnt fʦr ʨʘtiʝnts ʘnd minimizing thʝ ʘssʦʩiʘtʝd ʩʦsts ʦf 

trʝʘtmʝnt ʦf ʘdvʝrsʝ ʝvʝnts. 

ɸI is ʘlsʦ ʨlʘʫing ʘ vitʘl rʦlʝ in thʝ ʨrʦmʦtiʦn ʦf ʨrʝvʝntivʝ ʩʘrʝ. Bʫ ʘnʘlyzing ʨʘstiʝnt's histʦriʩʘl dʘtʘ, 

lifʝstylʝ ʩhʦiʩʝs, ʘnd ʦthʝr risk fʘʩtʦrs, ɸI ʩʘn hʝlʨ idʝntify individuʘls whʦ ʘrʝ ʘt risk fʦr ʩhrʦniʩ 

ʩʦnditiʦns ʘnd ʨrʦvidʝ ʘʩʩurʘtʝ rʝʩʦmmʝndʘtiʦns fʦr ʨrʝvʝntivʝ mʝʘsurʝs. This ʘʨʨrʦʘʩh hʝlʨs in rʝduʩing 

thʝ burdʝn ʦf ʩhrʦniʩ disʝʘsʝs ʦn thʝ hʝʘlthʩʘrʝ systʝm, lʦwʝring ʘssʦʩiʘtʝd lʦng-tʝrm ʩʦsts, ʘnd ʝnhʘnʩing 

thʝ ʦvʝrʘll hʝʘlth ʦf thʝ ʨʦpulʘtiʦn. 

Thʝ ʝʩʦnʦmiʩ bʝnʝfits ʦf ɸI in hʝʘlthʩʘrʝ ʘrʝ ʘlsʦ ʘssʦʩiʘtʝd with mʦrʝ ʘʩʩʝssiblʝ ʘnd ʘʩʩurʘtʝ diʘgnʦstics 

fʦr rurʘl ʘnd undʝrsʝrvʝd ʨʦʨulʘtiʦns. ɸI-rʝliʘnt diʘgnʦstiʩ tʦʦls, suʩh ʘs ɸI-drivʝn ʝʭʘminʘtiʦns ʦf mʝdiʩʘl 

imʘgʝs ʦr sʩʘns, ʩʘn ʨrʦvidʝ quʘlity ʩʘrʝ in ʘrʝʘs whʝrʝ thʝrʝ is ʘ lʘʩk ʦf mʝdiʩʘl ʨrʦfʝssiʦnʘls. Inʩrʝʘsʝd 

ʘʩʩʝss tʦ diʘgnʦstiʩ ʩʘrʝ rʝduʩʝs thʝ ʩʦsts ʘssʦʩiʘtʝd with trʘvʝl ʘnd trʘnslʘtʝs intʦ timʝly hʝʘlthʩʘrʝ, which 

minimizʝs thʝ risk ʦf sʝvʝrʝ mʝdiʩʘl ʩʦnditiʦns thʘt rʝquirʝ ʝʭʨʝnsivʝ trʝʘtmʝnt. 
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ɸI in ʈrʝdiʩtivʝ ɸnʘlytiʩs 

ɸI in ʨrʝdiʩtivʝ hʝʘlthʩʘrʝ hʘs thʝ ʨʦtʝntiʘl tʦ signifiʩʘntly trʘnsfʦrm ʦutʩʦmʝs. Mʘʩhinʝ lʝʘrning mʦdʝls 

ʩʘn idʝntify risk fʘʩtʦrs fʦr disʝʘsʝs bʘsʝd ʦn ʨʘtiʝnt histʦriʝs, gʝnʝtiʩ infʦrmʘtiʦn, ʘnd lifʝstylʝ ʩhʦiʩʝs. 

ʈrʝdiʩtivʝ mʦdʝls ʝnʘblʝ hʝʘlthʩʘrʝ ʨrʦvidʝrs tʦ ʘdʦʨt ʨrʝvʝntivʝ strʘtʝgiʝs, imʨrʦving ʨʘtiʝnt quʘlity ʦf lifʝ 

ʘnd rʝduʩing thʝ ʩʦsts ʘssʦʩiʘtʝd with ʝmʝrgʝnʩy intʝrvʝntiʦns. 

ʆnʝ ʝxʘmʨlʝ ʦf suʩʩʝssful ɸI ʘʨʨliʩʘtiʦn in ʨrʝdiʩtivʝ hʝʘlthʩʘrʝ is in thʝ mʘnʘgʝmʝnt ʦf ʩhrʦniʩ disʝʘsʝs. 

By ʨrʝdiʩting ʝxʘʩʝrbʘtiʦns ʦf ʩʦnditiʦns suʩh ʘs ʘsthmʘ ʦr diʘbʝtʝs, ɸI ʝnʘblʝs ʨrʝʝmʨtivʝ trʝʘtmʝnt ʘnd 

rʝduʩʝs thʝ nʝʝd fʦr ʩʦstly hʦsʨitʘl ʘdmissiʦns (ʆbʝrmʝyʝr & ɽmʘnuʝl, 2016). 

ɸI ʘlsʦ ʨlʘys ʘ ʩruʩiʘl rʦlʝ in ʘntiʩiʨʘting ʨʦtʝntiʘl ʦutbrʝʘks ʦf infʝʩtiʦus disʝʘsʝs. By ʘnʘlyzing dʘtʘ frʦm 

vʘriʦus sʦurʩʝs, inʩluding ʝnvirʦnmʝntʘl fʘʩtʦrs, hʝʘlthʩʘrʝ rʝʨʦrts, ʘnd trʘvʝl dʘtʘ, ɸI systʝms ʩʘn ʨrʝdiʩt 

ʘnd hʝlʨ mitigʘtʝ thʝ sʨrʝʘd ʦf disʝʘsʝs. This ʨrʦʘʩtivʝ ʘʨʨrʦʘʩh is invʘluʘblʝ, ʝsʨʝʩiʘlly in ʩʦntrʦlling 

ʨʘndʝmiʩs likʝ ʉʆVID-19. 

 ɸI in Diʘgnʦstiʩs 

ɸI hʘs thʝ ʩʘʨʘʩity tʦ rʝvʦlutiʦnizʝ diʘgnʦstiʩs by idʝntifying ʨʘttʝrns thʘt mʘy nʦt bʝ ʝʘsily visiblʝ tʦ 

humʘn sʨʝʩiʘlists. ɸI mʦdʝls, ʨʘrtiʩulʘrly thʦsʝ bʘsʝd ʦn dʝʝʨ lʝʘrning, hʘvʝ shʦwn rʝmʘrkʘblʝ rʝsults in 

rʘdiʦlʦgy ʘnd ʨʘthʦlʦgy. 

Fʦr instʘnʩʝ, ɸI systʝms hʘvʝ bʝʝn ʝmʨlʦyʝd tʦ ʘnʘlyzʝ X-rʘys, ʉT sʩʘns, ʘnd MRIs, ʨrʦviding ʘ lʝvʝl ʦf 

ʘʩʩurʘʩy thʘt is ʦftʝn ʩʦmʨʘrʘblʝ tʦ, if nʦt bʝttʝr thʘn, thʘt ʦf ʝxʨʝriʝnʩʝd rʘdiʦlʦgists (ɽstʝvʘ ʝt ʘl., 2017). 

This nʦt ʦnly hʝlʨs in mʘking ʘʩʩurʘtʝ diʘgnʦsʝs but ʘlsʦ ʘllʦws rʘdiʦlʦgists tʦ fʦʩus ʦn mʦrʝ ʩʦmʨliʩʘtʝd 

ʩʘsʝs, thʝrʝby imʨrʦving ʝffiʩiʝnʩy. 

ɸI ʘlsʦ ʨlʘys ʘ ʩritiʩʘl rʦlʝ in ʨʘthʦlʦgy by ʘssisting in thʝ ʘnʘlysis ʦf tissuʝ sʘmʨlʝs. ɸutʦmʘtʝd systʝms 

ʘrʝ ʩʘʨʘblʝ ʦf ʝxʘmining thʦusʘnds ʦf slidʝs in ʘ frʘʩtiʦn ʦf thʝ timʝ it wʦuld tʘkʝ ʘ humʘn ʨʘthʦlʦgist. Thʝ 

ʘʩʩurʘʩy ʘnd sʨʝʝd ʦf thʝsʝ systʝms hʝlʨ rʝduʩʝ diʘgnʦstiʩ dʝlʘys, whiʩh is ʩruʩiʘl fʦr thʝ timʝly initiʘtiʦn 

ʦf trʝʘtmʝnt. 

 ʉhʘllʝngʝs tʦ ɸI Imʨlʝmʝntʘtiʦn in Hʝʘlthʩʘrʝ 

Dʝsʨitʝ thʝ ʝʩʦnʦmiʩ bʝnʝfits, thʝ ʘdʦʨtiʦn ʦf ɸI in hʝʘlthʩʘrʝ ʘlsʦ ʨrʝsʝnts sʝvʝrʘl ʩhʘllʝngʝs. ʆnʝ mʘjʦr 

ʩʦnʩʝrn is dʘtʘ ʨrivʘʩy ʘnd sʝʩurity, ʘs ɸI systʝms rʝquirʝ ʘʩʩʝss tʦ lʘrgʝ vʦlumʝs ʦf ʨʘtiʝnt dʘtʘ, rʘising 

issuʝs ʘrʦund thʝ ʨrʦtʝʩtiʦn ʦf sʝnsitivʝ infʦrmʘtiʦn (Jiʘng ʝt ʘl., 2017). Furthʝrmʦrʝ, rʝgulʘtʦry bʘrriʝrs 

rʝmʘin ʘ signifiʩʘnt ʦbstʘʩlʝ, ʘs ʝxisting frʘmʝwʦrks ʘrʝ nʦt ʘlwʘys wʝll-suitʝd tʦ thʝ rʘʨid ʝvʦlutiʦn ʦf ɸI 

tʝʩhnʦlʦgiʝs (Fʝnʝʩh ʝt ʘl., 2018). 

ɸnʦthʝr signifiʩʘnt ʩhʘllʝngʝ is ʝthiʩʘl ʩʦnsidʝrʘtiʦns, ʨʘrtiʩulʘrly rʝgʘrding dʝʩisiʦn-mʘking trʘnsʨʘrʝnʩy 

ʘnd ʘʩʩʦuntʘbility. ɸI systʝms mʘy bʝ ʨʝrʩʝivʝd ʘs "blʘʩk bʦxʝs," whʝrʝ thʝ rʝʘsʦning bʝhind ʩliniʩʘl 

dʝʩisiʦns is nʦt ʝʘsily intʝrʨrʝtʘblʝ by hʝʘlthʩʘrʝ ʨrʦvidʝrs ʦr ʨʘtiʝnts (Gʦʦdmʘn & Flʘxmʘn, 2017). Tʦ 
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fʦstʝr trust ʘnd ʝnʩʦurʘgʝ ʘdʦʨtiʦn, ɸI dʝvʝlʦʨʝrs nʝʝd tʦ ʨriʦritizʝ ʩrʝʘting ʝxʨlʘinʘblʝ ɸI mʦdʝls thʘt ʘrʝ 

trʘnsʨʘrʝnt ʘnd undʝrstʘndʘblʝ. 

ɸdditiʦnʘlly, thʝrʝ is ʘ grʦwing nʝʝd fʦr ʩliniʩiʘns tʦ bʝ ʘdʝquʘtʝly trʘinʝd tʦ wʦrk with ɸI systʝms. 

Undʝrstʘnding hʦw tʦ intʝrʨrʝt ɸI ʦutʨuts ʘnd intʝgrʘtʝ thʝm intʦ ʩliniʩʘl ʨrʘʩtiʩʝ is ʝssʝntiʘl fʦr suʩʩʝssful 

imʨlʝmʝntʘtiʦn. 

 ɽthiʩʘl ʘnd Sʦʩiʘl ʉʦnsidʝrʘtiʦns 

ɽthiʩʘl ʘnd sʦʩiʘl ʩʦnsidʝrʘtiʦns ʘrʝ ʝssʝntiʘl fʦr thʝ dʝʨlʦymʝnt ʦf ɸI in hʝʘlthʩʘrʝ. ɸ mʘjʦr ʝthiʩʘl 

ʩʦnʩʝrn is thʝ ʨʦtʝntiʘl fʦr biʘs in ɸI ʘlgʦrithms. If thʝ dʘtʘ usʝd tʦ trʘin ɸI systʝms ʘrʝ nʦt rʝʨrʝsʝntʘtivʝ 

ʦf divʝrsʝ ʨʦʨulʘtiʦns, thʝ ʦutʩʦmʝs mʘy disʨrʦʨʦrtiʦnʘtʝly disʘdvʘntʘgʝ ʩʝrtʘin grʦuʨs (Gʦʦdmʘn & 

Flʘxmʘn, 2017). It is ʩruʩiʘl tʦ ʝnsurʝ thʘt trʘining dʘtʘsʝts ʘrʝ ʘs inʩlusivʝ ʘs ʨʦssiblʝ. 

Sʦʩiʘl ʘʩʩʝʨtʘnʩʝ ʦf ɸI is ʘlsʦ ʩritiʩʘl. ʈʘtiʝnts ʘnd hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls mʘy bʝ rʝluʩtʘnt tʦ trust ɸI 

systʝms, ʨʘrtiʩulʘrly fʦr ʩliniʩʘl dʝʩisiʦns. Trʘnsʨʘrʝnʩy in ɸI dʝʩisiʦn-mʘking ʘnd ʝnsuring humʘn 

ʦvʝrsight ʩʘn hʝlʨ ʘllʝviʘtʝ thʝsʝ ʩʦnʩʝrns ʘnd ʨrʦmʦtʝ ʘdʦʨtiʦn. 

It is ʘlsʦ imʨʦrtʘnt tʦ ʘddrʝss thʝ fʝʘr thʘt ɸI ʩʦuld rʝʨlʘʩʝ hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls. ɸI shʦuld bʝ sʝʝn ʘs ʘ 

tʦʦl thʘt ʘugmʝnts thʝ ʩʘʨʘbilitiʝs ʦf dʦʩtʦrs ʘnd nursʝs rʘthʝr thʘn rʝʨlʘʩing thʝm. Building this 

undʝrstʘnding ʘmʦng thʝ gʝnʝrʘl ʨubliʩ ʘnd mʝdiʩʘl ʩʦmmunity is vitʘl fʦr thʝ suʩʩʝssful intʝgrʘtiʦn ʦf ɸI. 

 Futurʝ Dirʝʩtiʦns ʘnd Rʝsʝʘrʩh Nʝʝds 

Thʝ futurʝ ʦf ɸI in hʝʘlthʩʘrʝ is ʨrʦmising, but sʝvʝrʘl ʘrʝʘs rʝquirʝ furthʝr rʝsʝʘrʩh ʘnd dʝvʝlʦʨmʝnt. ʆnʝ 

ʦf thʝ ʨrimʘry rʝsʝʘrʩh nʝʝds is thʝ dʝvʝlʦʨmʝnt ʦf ʝxʨlʘinʘblʝ ɸI mʦdʝls. Thʝsʝ mʦdʝls shʦuld ʨrʦvidʝ 

ʩlʝʘr ʘnd undʝrstʘndʘblʝ ʝxʨlʘnʘtiʦns fʦr thʝir dʝʩisiʦns, whiʩh is ʩruʩiʘl fʦr building trust ʘmʦng 

hʝʘlthʩʘrʝ ʨrʦfʝssiʦnʘls ʘnd ʨʘtiʝnts (Mittʝlstʘdt, 2019). 

ɸnʦthʝr ʘrʝʘ thʘt rʝquirʝs ʘttʝntiʦn is thʝ intʝgrʘtiʦn ʦf ɸI with ʝlʝʩtrʦniʩ hʝʘlth rʝʩʦrds (ɽHRs). Sʝʘmlʝss 

intʝgrʘtiʦn ʩʘn ʝnhʘnʩʝ thʝ flʦw ʦf infʦrmʘtiʦn ʘnd suʨʨʦrt mʦrʝ hʦlistiʩ ʨʘtiʝnt ʩʘrʝ. Rʝsʝʘrʩh intʦ thʝ 

intʝrʦʨʝrʘbility ʦf ɸI systʝms with ʝxisting hʝʘlthʩʘrʝ infrʘstruʩturʝ is ʩruʩiʘl fʦr ʝnsuring thʘt thʝ bʝnʝfits 

ʦf ɸI ʩʘn bʝ fully rʝʘlizʝd withʦut ʩrʝʘting nʝw bʘrriʝrs tʦ ʘdʦʨtiʦn. 

Furthʝrmʦrʝ, ʝthiʩʘl ɸI ʨrʘʩtiʩʝs must bʝ ʘ ʩʦrʝ ʘrʝʘ ʦf futurʝ rʝsʝʘrʩh. Dʝvʝlʦʨing ɸI systʝms thʘt ʘlign 

with humʘn vʘluʝs, ʨrʦtʝʩt ʨʘtiʝnt ʨrivʘʩy, ʘnd ʨrʦvidʝ ʝquitʘblʝ ʩʘrʝ will dʝtʝrminʝ thʝ suʩʩʝss ʦf ɸI 

tʝʩhnʦlʦgiʝs in hʝʘlthʩʘrʝ. 

 ʉʦnʩlusiʦn 

Thʝ intʝgrʘtiʦn ʦf ɸI in hʝʘlthʩʘrʝ hʘs thʝ ʨʦtʝntiʘl tʦ gʝnʝrʘtʝ signifiʩʘnt ʝʩʦnʦmiʩ bʝnʝfits, inʩluding ʩʦst 

rʝduʩtiʦn, imʨrʦvʝd rʝsʦurʩʝ ʝffiʩiʝnʩy, ʘnd ʝnhʘnʩʝd ʨʘtiʝnt ʩʘrʝ. Hʦwʝvʝr, ʩhʘllʝngʝs rʝlʘtʝd tʦ dʘtʘ 

ʨrivʘʩy, rʝgulʘtiʦn, ʘnd ʝthiʩs must bʝ ʘddrʝssʝd tʦ ʩrʝʘtʝ ʘ sustʘinʘblʝ ʘnd ʝffʝʩtivʝ hʝʘlthʩʘrʝ ʝʩʦsystʝm. 
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By fʦʩusing ʦn rʝgulʘtʦry rʝfʦrm, dʘtʘ ʨrʦtʝʩtiʦn, ʘnd inʩrʝʘsʝd trʘnsʨʘrʝnʩy, ɸI ʩʘn bʝʩʦmʝ ʘ ʩʦrnʝrstʦnʝ 

ʦf futurʝ hʝʘlthʩʘrʝ innʦvʘtiʦns. 

ɸ bʘlʘnʩʝd ʘʨʨrʦʘʩh thʘt mʘximizʝs tʝʩhnʦlʦgiʩʘl ʨʦtʝntiʘl whilʝ ʝnsuring ʨʘtiʝnt sʘfʝty, ʝthiʩʘl stʘndʘrds, 

ʘnd rʝgulʘtʦry ʩʦmʨliʘnʩʝ is kʝy tʦ thʝ suʩʩʝssful ʘdʦʨtiʦn ʦf ɸI in hʝʘlthʩʘrʝ. ʉʦllʘbʦrʘtiʦn ʘmʦng 

stʘkʝhʦldʝrs, inʩluding ʨʦliʩymʘkʝrs, hʝʘlthʩʘrʝ ʨrʦvidʝrs, ʘnd tʝʩhnʦlʦgists, is ʩritiʩʘl fʦr ʝstʘblishing ʘ 

frʘmʝwʦrk thʘt suʨʨʦrts innʦvʘtiʦn whilʝ sʘfʝguʘrding ʨʘtiʝnt intʝrʝsts. 

 Stʘkʝhʦldʝr ʉʦllʘbʦrʘtiʦn ʘnd ʈʦliʩy Rʝʩʦmmʝndʘtiʦns 

Thʝ suʩʩʝssful intʝgrʘtiʦn ʦf ɸI in hʝʘlthʩʘrʝ rʝquirʝs ʩʦllʘbʦrʘtiʦn ʘmʦng multiʨlʝ stʘkʝhʦldʝrs, inʩluding 

hʝʘlthʩʘrʝ ʨrʦvidʝrs, ʨʦliʩymʘkʝrs, tʝʩhnʦlʦgy dʝvʝlʦʨʝrs, ʘnd ʨʘtiʝnts. ɸ ʩʦʦrdinʘtʝd ʘʨʨrʦʘʩh ʝnsurʝs 

thʘt ɸI tʝʩhnʦlʦgiʝs ʘrʝ imʨlʝmʝntʝd in ʘ mʘnnʝr thʘt is ʨʘtiʝnt-ʩʝntʝrʝd ʘnd ʝthiʩʘlly sʦund. ʈʦliʩymʘkʝrs 

must ʝstʘblish ʩlʝʘr guidʝlinʝs thʘt ʝnsurʝ ʨʘtiʝnt sʘfʝty whilʝ ʝnʘbling innʦvʘtiʦn. 

ʈubliʩ-ʨrivʘtʝ ʨʘrtnʝrshiʨs ʩʘn ʘʩʩʝlʝrʘtʝ thʝ dʝvʝlʦʨmʝnt ʘnd dʝʨlʦymʝnt ʦf ɸI sʦlutiʦns, ʨʘrtiʩulʘrly in 

undʝrsʝrvʝd ʘrʝʘs whʝrʝ rʝsʦurʩʝs mʘy bʝ limitʝd. By lʝvʝrʘging thʝ ʝxʨʝrtisʝ ʦf bʦth ʨrivʘtʝ ʩʦmʨʘniʝs 

ʘnd ʨubliʩ hʝʘlth institutiʦns, ɸI ʩʘn bʝ dʝʨlʦyʝd mʦrʝ ʝquitʘbly ʘʩrʦss hʝʘlthʩʘrʝ systʝms. Furthʝrmʦrʝ, 

fʦstʝring ʘ ʩʦllʘbʦrʘtivʝ ʝnvirʦnmʝnt fʦr rʝsʝʘrʩh, whʝrʝ univʝrsitiʝs, gʦvʝrnmʝnt bʦdiʝs, ʘnd tʝʩhnʦlʦgy 

firms wʦrk tʦgʝthʝr, is ʝssʝntiʘl fʦr rʘʨid ʘnd sustʘinʘblʝ ɸI grʦwth in hʝʘlthʩʘrʝ. 

 Rʝʘl-wʦrld ʉʘsʝ Studiʝs ʦf ɸI in Hʝʘlthʩʘrʝ 

Rʝʘl-wʦrld ʝxʘmʨlʝs ʨrʦvidʝ insight intʦ thʝ bʝnʝfits ʘnd ʩhʘllʝngʝs ʦf ɸI imʨlʝmʝntʘtiʦn in hʝʘlthʩʘrʝ. 

ʆnʝ nʦtʘblʝ ʩʘsʝ is thʝ usʝ ʦf IBM Wʘtsʦn fʦr ʆnʩʦlʦgy, whiʩh ʘssists ʦnʩʦlʦgists in dʝvʝlʦʨing 

ʨʝrsʦnʘlizʝd trʝʘtmʝnt ʨlʘns bʘsʝd ʦn thʝ lʘtʝst rʝsʝʘrʩh ʘnd ʨʘtiʝnt dʘtʘ. ɸlthʦugh Wʘtsʦn hʘs shʦwn 

ʨrʦmisʝ in ʘiding dʝʩisiʦn-mʘking, its intʝgrʘtiʦn fʘʩʝd ʩhʘllʝngʝs suʩh ʘs thʝ nʝʝd fʦr ʩʦntinuʦus uʨdʘtʝs 

ʘnd ʩustʦmizʘtiʦn tʦ fit lʦʩʘl hʝʘlthʩʘrʝ ʨrʘʩtiʩʝs. 

ɸnʦthʝr ʝxʘmʨlʝ is thʝ usʝ ʦf ɸI in mʘnʘging diʘbʝtiʩ rʝtinʦʨʘthy, ʘ lʝʘding ʩʘusʝ ʦf blindnʝss. Gʦʦglʝ 

Hʝʘlth's ɸI ʘlgʦrithm hʘs bʝʝn usʝd tʦ sʩrʝʝn fʦr diʘbʝtiʩ rʝtinʦʨʘthy in rʝgiʦns with ʘ shʦrtʘgʝ ʦf 

sʨʝʩiʘlizʝd mʝdiʩʘl ʨʝrsʦnnʝl. Thʝ ɸI's ʘbility tʦ idʝntify ʨʘtiʝnts ʘt risk ʝnʘblʝs ʝʘrly trʝʘtmʝnt, whiʩh ʩʘn 

ʨrʝvʝnt thʝ ʦnsʝt ʦf blindnʝss. Thʝsʝ ʩʘsʝ studiʝs highlight bʦth thʝ trʘnsfʦrmʘtivʝ ʨʦtʝntiʘl ʦf ɸI ʘnd thʝ 

nʝʝd fʦr ʩʘrʝful ʨlʘnning ʘnd intʝgrʘtiʦn. 
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ɻʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʠ ʫʤʥʠʪʝ ʛʨʘʜʦʚʝ, ʙʲʜʝʱʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

 City logistics and Smart cities, future and challenges 

ʀʚʦ ʇʝʪʨʦʚ ɸʥʝʚ1 

ɸʙʩʪʨʘʢʪ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʤʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʛʨʘʜʦʚʝʪʝ ʝ ʥʘʡ-ʚʝʨʦʷʪʥʠʷʪ 

ʦʩʥʦʚʝʥ ʜʚʠʛʘʪʝʣ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʢʦʤʧʣʝʩʥʠ ʩʠʩʪʝʤʠ, ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʥʝʩʲʚʲʨʰʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʨʠʝ ʨʝʜʠʮʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. 

ɺ ʜʦʢʣʘʜʘ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʦʩʥʦʚʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʛʨʘʜʩʢʘ 

ʩʨʝʜʘ, ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʨʦʙʣʝʤʠ ʚ ʛʨʘʜʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ, ʢʘʢʪʦ ʠ 

ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ. ʂʘʪʦ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʱʝ ʙʲʜʘʪ 

ʠʟʧʦʣʟʚʘʥʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ, ʤʝʪʘ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ. ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʚʠʩʦʢʦʝʬʠʢʘʩʥʠʪʝ ʩʠʩʪʝʤʠ, ʧʦʩʪʘʚʝʥʠ ʚ ʨʝʘʣʥʘ ʩʨʝʜʘ, ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʩʠʣʥʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʩʤʫʱʝʥʠʷ, ʢʦʠʪʦ ʜʘ ʢʦʤʧʨʦʤʝʪʠʨʘʪ ʚʘʞʥʠ ʣʦʛʠʩʪʠʯʥʠ ʚʝʨʠʛʠ. 

ʌʦʢʫʩ ʥʘ ʥʘʩʪʦʷʱʠʷ ʪʨʫʜ ʝ ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʥʘʩʦʢʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠ 

ʧʨʝʜʚʠʜʠʤʦʩʪʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ. 

Abstract 

The use of information technologies for clever management of the cities is the most probable main driver of 

efficiency in the city logistics. The introduction of complex systems on imperfect infrastructure hides 

numerous challenges. In this paper we will go through the main tendencies regarding the technologies in the 

urban environment, the problems of city logistics and the implementation of these technologies. As methods 

for analysis, we will use comparative analysis, meta-analysis and analysis of tendencies. The preliminary 

results of the research show that the highly effective systems, placed in the real world tend to be highly 

sensitive to disturbances that can compromise important logistical chains. Focus of the paper is the creation 

of guidelines for safeguarding the robustness and predictability of the city logistics. 
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ʋʚʦʜ 

ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʝ ʦʩʥʦʚʥʘ ʯʘʩʪ ʦʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʢʘʪʦ ʮʷʣʦ, ʘ ʦʪ ʪʘʤ ʠ ʩʚʝʪʦʚʥʘʪʘ ʠʢʦʥʦʤʠʢʘ. ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʛʨʘʜʦʚʝʪʝ ʚ ñʫʤʥʠ 

ʛʨʘʜʦʚʝò ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʝʥʟʦʨʠ, ʘʣʛʦʨʠʪʤʠ ʠ AI ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ. ʊʘʟʠ ʝʬʝʢʪʠʚʥʦʩʪ ʦʙʘʯʝ, ʠʤʘ ʩʚʦʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʠʪʦ ʩʘ 

ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʭʦʜʘ ʢʲʤ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ - ʬʠʣʦʩʦʬʠʷʪʘ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʛʨʘʜʦʚʝʪʝ. 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʦʩʥʦʚʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ - 

ʋʤʥʠ ʛʨʘʜʦʚʝ, ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ, ʢʘʢʪʦ ʨʘʟʢʨʠʝ ʦʩʥʦʚʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, 

ʩʚʲʨʟʘʥʠ ʩ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʩʠʩʪʝʤʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʛʨʘʜ ʉʦʬʠʷ, ɹʲʣʛʘʨʠʷ. 

ɻʨʘʜʩʢʘ ʣʦʛʠʩʪʠʢʘ ʠ ʫʤʥʠ ʛʨʘʜʦʚʝ - ʜʝʬʠʥʠʮʠʷ ʠ ʩʧʝʮʠʬʠʢʠ - ɻʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʝ ʯʘʩʪ 

ʦʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʠ, ʢʦʷʪʦ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʠʜʚʠʞʚʘʥʝ ʢʲʤ ʢʣʠʝʥʪʘ 

ʠ ʦʙʨʘʪʥʦ ʦʪ ʥʝʛʦ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʩʲʟʜʘʚʘʥʝ, ʜʦ ʪʦʯʢʘʪʘ ʥʘ ʢʦʥʩʫʤʘʮʠʷ, ʩʧʦʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʥʘ 

ʢʣʠʝʥʪʠʪʝ. ɻʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʝ ʩʧʝʮʠʬʠʯʥʘ ʯʘʩʪ ʦʪ ʣʦʛʠʩʪʠʢʘʪʘ, ʢʦʷʪʦ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʪʦʚʘ 

ʜʚʠʞʝʥʠʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʟʦʥʠ. [1] 

ʋʤʝʥ ʛʨʘʜ ʝ ʫʨʙʘʥʠʟʠʨʘʥʘ ʟʦʥʘ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʘ ʩʲʙʠʨʘ ʜʘʥʥʠ ʠ ʜʘ 

ʦʧʝʨʠʨʘ/ʧʨʝʜʣʘʛʘ ʫʩʣʫʛʠ. [2] 

ɼʨʫʛʘ ʚʘʞʥʘ ʜʝʬʠʥʠʮʠʷ, ʢʦʷʪʦ ʝ ʨʝʜʥʦ ʜʘ ʙʲʜʝ ʚʲʚʝʜʝʥʘ ʝ IOT ï Internet of things, ʢʦʷʪʦ 

ʦʧʠʩʚʘ ʫʩʪʨʦʡʩʪʚʘ ʩʲʩ ʩʝʥʟʦʨʠ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʮʝʩʠʨʘʥʝ, ʩʦʬʪʫʝʨ ʠ ʜʨʫʛʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʝ 

ʩʚʲʨʟʚʘʪ, ʨʘʟʤʝʥʷʪ ʜʘʥʥʠ ʩ ʜʨʫʛʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʠʩʪʝʤʠ ʧʨʝʟ ʠʥʪʝʨʥʝʪ ʠ ʜʨʫʛʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʤʨʝʞʠ. [3] 

ɺ ʫʤʥʠʷ ʛʨʘʜ, ʯʨʝʟ ʟʥʘʯʠʪʝʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 5-ʪʘ ʛʝʥʝʨʘʮʠʷ ʤʦʙʠʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʰʠʨʦʢʦʣʝʥʪʦʚʠʷ ʠʥʪʝʨʥʝʪ ʩʝ ʩʲʙʠʨʘʪ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ, ʯʨʝʟ ʯʠʝʪʦ 

ʘʥʘʣʠʟʠʨʘʥʝ ʩʘ ʪʲʨʩʠ ʥʘʤʠʨʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʛʨʘʜʦʚʝʪʝ.  

ɼʘʥʥʠʪʝ ʙʠʚʘʪ ʧʦʣʫʯʘʚʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ: 

¶ ʇʝʨʩʦʥʘʣʥʠ ñʫʤʥʠ ʫʩʪʨʦʡʩʪʚʘò - ʪʝʣʝʬʦʥʠ, ʯʘʩʦʚʥʠʮʠ, ʛʨʠʚʥʠ ʠ ʪ.ʥ. 

¶ ʂʘʤʝʨʠ, ʧʦʩʪʘʚʝʥʠ ʥʘ ʩʛʨʘʜʠ ʠ ʧʲʪʠʱʘ. 

¶ ʉʝʥʟʦʨʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ. 

¶ ñʋʤʥʠò ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʨʘʟʧʦʣʘʛʘʱʠ ʩ ʜʘʪʯʠʮʠ ʠ ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʨʥʝʪ 

¶ IOT ʫʩʪʨʦʡʩʪʚʘ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʜʦʤʘʰʥʘ ʩʨʝʜʘ 

¶ ɸʚʪʦʥʦʤʥʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʜʨʫʛʠ 

ɺ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ ʪʝʟʠ ʩʝʥʟʦʨʠ ʩʘ ʥʘʣʠʯʥʠ ʧʦʥʷʢʦʛʘ ʜʦʨʠ ʙʝʟ ʪʦʚʘ ʜʘ ʩʝ ʦʩʲʟʥʘʚʘ ʦʪ 

ʛʨʘʞʜʘʥʠʪʝ - ʯʨʝʟ ʩʤʘʨʪʬʦʥʠʪʝ, ʨʘʟʣʠʯʥʠ ʫʤʥʠ ʫʨʝʜʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʤʝ ʠ ʪ.ʥ. ʇʦʥʷʢʦʛʘ ʪʷʭʥʦʪʦ 

ʧʦʩʪʘʚʷʥʝ ʝ ʜʦʨʠ ʜʦʙʨʦʚʦʣʥʦ ʦʪ ʛʨʘʞʜʘʥʠʪʝ. ʅʘʧʨʠʤʝʨ ʚ ʉʦʬʠʷ ʢʲʤ 01.11.2024 ʛ. ʠʤʘ ʥʘʜ 300 

ʘʢʪʠʚʥʠ ʣʶʙʠʪʝʣʩʢʘ ʩʪʘʥʮʠʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʯʠʩʪʦʪʘʪʘ ʥʘ ʚʲʟʜʫʭʘ. [4] 

ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʙʨʦʷ ʥʘ ʪʝʟʠ ʩʪʘʥʮʠʠ ʝ 154 ʭʠʣʷʜʠ ʚ ʮʝʣʠʷ ʩʚʷʪ ʧʨʝʟ 2023ʛ., ʢʘʪʦ ʩʝ 

ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʜʦ 2028ʛ. ʙʨʦʷʪ ʠʤ ʱʝ ʜʦʩʪʠʛʥʝ ʙʣʠʟʦ ʧʦʣʦʚʠʥ ʤʠʣʠʦʥ. [5] 
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ɻʦʨʥʠʷʪ ʧʨʠʤʝʨ ʧʦʢʘʟʚʘ ʜʦʙʨʦʚʦʣʝʥ ʧʨʠʤʝʨ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ IOT ʫʩʪʨʦʡʩʪʚʘ ʦʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʛʨʘʞʜʘʥʠ. ʊʷʭʥʘʪʘ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʘ ʮʝʥʘ ʚʦʜʠ ʠ ʜʦ ʥʘʣʠʯʠʝʪʦ ʠʤ ʚ ʤʥʦʞʝʩʪʚʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʤʦʞʝ ʜʦʨʠ ʜʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʤʝ, ʯʝ ʧʨʠʪʝʞʘʚʘʪ ʪʝʟʠ ʩʝʥʟʦʨʠ. 

 

ɹʲʜʝʱʝ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʚ ʫʤʝʥ ʛʨʘʜ 

ʇʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʫʤʥʠʷ ʛʨʘʜ ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, 

ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʘʥʥʠ ʠ ʩʧʦʜʝʣʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.  

ʅʘʡ-ʛʦʣʷʤʦʪʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʥʘ 

ʧʨʠʜʚʠʞʚʘʥʝʪʦ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʘʚʪʦʥʦʤʥʠ ʪʦʚʘʨʥʠ ʘʚʪʦʤʦʙʠʣʠ ʝ ʚʲʟʤʦʞʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʫʚʝʣʠʯʠ 

ʟʥʘʯʠʪʝʣʥʦ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʚʦʟʠʪʝ, ʜʘ ʦʙʣʝʢʯʠ ʪʨʘʬʠʢʘ ʠ ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʚ ʦʧʨʝʜʝʣʝʥʠ ʯʘʩʦʚʝ 

ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ. ʋʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʙʲʨʟʦʪʦ ʥʘʤʠʨʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʠ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʧʣʘʩʪʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʟʘ ʧʨʝʚʦʟ. ɺ ʥʘʡ-ʧʨʦʩʪʘʪʘ ʩʠ ʬʦʨʤʘ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ 

ʩʣʫʯʠ ʧʨʠ ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʥʠ ʜʘʥʥʠ ʦʪ ʧʨʝʚʦʟʚʘʯʘ, ʥʦ ʚ ʫʤʥʠʪʝ ʛʨʘʜʦʚʝ, ʪʦʚʘ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʩʣʫʯʚʘ 

ʢʦʦʨʜʠʥʠʨʘʥʦ ʩ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʫʯʘʩʪʥʠʮʠ ʚ ʜʚʠʞʝʥʠʝʪʦ, ʦʩʦʙʝʥʦ ʘʢʦ ʠʤʘʤʝ ʘʚʪʦʥʦʤʥʦ ʜʚʠʞʝʱʠ ʩʝ 

ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ. 

ʈʝʰʝʥʠʷʪʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʘʥʥʠ ʦʪʚʘʨʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʛʦ ʧʦ-ʢʦʤʧʣʝʢʩʥʠ ʤʝʪʦʜʠ ʟʘ ʪʲʨʩʝʥʝ 

ʥʘ ʨʝʰʝʥʠʷ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʜʘʚʘ ʨʝʟʫʣʪʘʪʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʢʘʢʪʦ ʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʥʘʣʠʟʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ʉʧʦʜʝʣʝʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʝ ʩʣʝʜʚʘʱʠʷʪ ʩʪʲʣʙ, ʯʨʝʟ ʢʦʡʪʦ ʫʤʥʠʪʝ ʛʨʘʜʦʚʝ ʙʠʭʘ ʧʦʟʚʦʣʠʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ. ɼʥʝʩ, ʜʦʨʠ ʙʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʫʤʥʠ ʛʨʘʜʦʚʝ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʝ ʧʦʚʝʯʝ ʠʣʠ ʧʦ-ʤʘʣʢʦ ʩʧʦʜʝʣʝʥʘ. ɿʘʜʲʣʙʦʯʘʚʘʥʝʪʦ ʥʘ ʩʧʦʜʝʣʷʥʝʪʦ ʦʙʘʯʝ ʚʦʜʠ ʜʦ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʟʘʛʫʙʠʪʝ. ʊʲʨʩʝʥʝʪʦ ʥʘ ʩʧʦʜʝʣʝʥʠ ʨʝʰʝʥʠʷ, ʦʩʦʙʝʥʦ ʚʲʚ ʚʝʨʠʛʠʪʝ ʥʘ 

ʜʦʩʪʘʚʢʠ ʝ ʚʝʨʦʷʪʥʘʪʘ ʩʣʝʜʚʘʱʘ ʩʪʲʧʢʘ, ʢʦʷʪʦ ʙʠ ʜʦʚʝʣʘ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ 

ʨʘʟʭʦʜʠ. ʊʦʚʘ ʚʝʯʝ ʩʝ ʩʣʫʯʚʘ, ʢʘʪʦ ʥʝʤʩʢʠʪʝ ʘʚʪʦʤʦʙʠʣʥʠ ʛʠʛʘʥʪʠ ɹʄɺ, ʄʝʨʮʝʜʝʩ ʠ ʌʦʣʢʩʚʘʛʝʥ 

ʛʨʫʧ, ʟʘʝʜʥʦ ʩ ɹɸʉʌ, ʍʝʥʢʝʣ, ʉɸʇ ʠ ʜʨʫʛʠ ʧʨʝʟ 2023 ʛ. ʩʲʟʜʘʚʘʪ ʧʣʘʪʬʦʨʤʘʪʘ Cofinity-X, ʢʦʷʪʦ ʮʝʣʠ 

ʜʘ ʧʦʜʦʙʨʠ ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʥʘ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʠ ʠ ʧʨʝʜʦʪʚʨʘʪʠ ʪʷʭʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ. [6] 

 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʚʲʟʤʦʞʥʠ ʨʝʰʝʥʠʷ 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʩʘ ʟʥʘʯʠʪʝʣʥʠ, ʧʦʨʘʜʠ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 

ʫʨʙʘʥʠʟʘʮʠʷʪʘ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʝʨʩʦʥʘʣʥʠ ʘʚʪʦʤʦʙʠʣʠ, ʫʚʝʣʠʯʝʥʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ. 

ʂʦʥʢʨʝʪʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʤʦʞʝʤ ʜʘ ʦʙʦʙʱʠʤ ʢʘʪʦ: 

¶ ɿʘʜʨʲʩʪʚʘʥʠʷ ʠ ʟʘʤʲʨʩʷʚʘʥʝ - ʪʝ ʩʝ ʟʘʜʲʣʙʦʯʘʚʘʪ ʠ ʧʨʠʯʠʥʘʪʘ ʟʘ ʪʷʭ ʝ ʬʝʥʦʤʝʥʲʪ 

ñʠʥʜʫʮʠʨʘʥʦ ʪʲʨʩʝʥʝò. ʉʪʨʦʝʡʢʠ ʧʦ-ʛʦʣʝʤʠ ʧʲʪʠʱʘ, ʪʝ ʟʘʪʨʫʜʥʷʚʘʪ ʧʨʠʜʚʠʞʚʘʥʝʪʦ ʩ 

ʜʨʫʛʦ ʦʩʚʝʥ ʩ ʘʚʪʦʤʦʙʠʣ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʥʦʚʠ ʟʘʜʨʲʩʪʚʘʥʠʷ ʠ ʧʦʚʠʰʝʥʦ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ ʠ 

ʧʦ-ʰʠʨʦʢʠ ʧʲʪʠʱʘ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʟʘʜʲʣʙʦʯʘʚʘ ʧʨʦʙʣʝʤʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʦʩʥʦʚʥʦ ʥʘ 

ʜʚʠʛʘʪʝʣʠ ʩ ʚʲʪʨʝʰʥʦ ʛʦʨʝʥʝ ʚʦʜʠ ʠ ʜʦ ʛʨʘʜʩʢʦ ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʘʟʦʪ ʠ ʨʘʟʣʠʯʥʠ ʚʲʛʣʝʨʦʜʥʠ 

ʩʲʝʜʠʥʝʥʠʷ. ɼʦʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʠ ʘʚʪʦʤʦʙʠʣʠ ʦʙʘʯʝ, ʙʠ ʠʟʤʝʩʪʠʣʦ ʪʝʟʠ 

ʝʬʝʢʪʠ ʢʲʤ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ, ʟʘ ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʲʣʛʦ ʚʨʝʤʝ, 

ʜʦʢʘʪʦ ʧʨʝʤʠʥʘʪ ʢʲʤ ʚʲʟʦʙʥʦʚʷʝʤʠ ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ. 
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¶ ʈʝʛʫʣʘʮʠʦʥʥʠ - ʨʝʛʫʣʘʮʠʠʪʝ ʯʝʩʪʦ ʦʛʨʘʥʠʯʘʚʘʪ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʧʦ-ʝʬʝʢʪʠʚʥʦʪʦ ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ. ʇʨʠʯʠʥʠʪʝ ʯʝʩʪʦ 

ʩʘ ʢʦʤʧʣʝʢʩʥʠ ʠ ʩʚʲʨʟʘʥʠ ʩ ʣʠʯʥʠ ʜʘʥʥʠ, ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʢʦʥʢʫʨʝʥʪʥʠ ʧʨʝʜʠʤʩʪʚʘ ʠ ʜʨ. 

¶ ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʠ - ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʪʦʚʘ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʢʘʢ ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʣʟʚʘ ʝ ʥʘ ʨʘʟʣʠʯʥʦ ʥʠʚʦ ʚʲʚ ʚʩʷʢʘ ʜʲʨʞʘʚʘ. ʄʦʞʝ ʙʠ ʥʘʡ-ʧʲʣʥʦʮʝʥʥʦ ʦʪ 

ʬʠʣʦʩʦʬʩʢʘ ʠ ʠʟʤʝʨʠʤʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʛʨʘʜʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʅʠʜʝʨʣʘʥʜʠʷ. 

ʈʘʟʯʠʪʘʥʝʪʦ ʥʘ ʝʜʠʥ ʥʘʯʠʥ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʜʦʚʝʪʝ, ʘ 

ʠʤʝʥʥʦ ʘʚʪʦʤʦʙʠʣʥʠʷ ʪʨʘʥʩʧʦʨʪ ʝ ʝʚʪʠʥʦ ʚ ʩʚʷʪ ʩ ʥʠʩʢʠ ʮʝʥʠ ʥʘ ʝʥʝʨʛʠʷʪʘ, ʥʦ ʪʦʚʘ ʙʲʨʟʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʠ. 

¶ ʉʦʮʠʘʣʥʠ - ʦʧʘʟʚʘʥʝʪʦ ʥʘ ʟʜʨʘʚʝʪʦ ʠ ʙʣʘʛʦʜʝʥʩʪʚʠʝʪʦ ʥʘ ʤʝʩʪʥʦʪʦ ʥʘʩʝʣʝʥʠʝ e 

ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʧʨʠ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ. 

¶ ʂʠʙʝʨ ʩʠʛʫʨʥʦʩʪ - ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʣʦʞʠʪʝʣʥʠ 

ʧʨʦʤʝʥʠ ʚ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ. ʉʚʲʨʟʘʥʦʩʪʪʘ ʤʝʞʜʫ ʩʠʩʪʝʤʠʪʝ, ʦʙʘʯʝ ʝ ʢʘʢʪʦ ʥʦʩʠʪʝʣ ʥʘ 

ʧʦʣʟʠ, ʪʘʢʘ ʠ ʩʝʨʠʦʟʥʘ ʦʧʘʩʥʦʩʪ ʟʘ ʞʠʚʦʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʛʨʘʞʜʘʥʠʪʝ. ɼʦʢʘʪʦ ʧʨʝʜʠ 

ʧʨʦʙʠʚ ʚ ʥʷʢʦʷ ʦʪ ʩʠʩʪʝʤʠʪʝ ʝ ʨʘʚʥʦʩʠʣʥʦ ʥʘ ʣʦʢʘʣʥʘ ʥʝʝʬʝʢʪʠʚʥʦʩʪ, ʪʦ ʜʥʝʩ ʪʦʚʘ ʤʦʞʝ 

ʜʘ ʜʦʚʝʜʝ ʜʦ ʤʘʩʠʨʘʥʠ ʩʨʠʚʦʚʝ ʚʲʚ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʠ.  

ʉ ʮʝʣ ʢʦʥʢʨʝʪʠʢʘ ʨʝʰʝʥʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʟʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʱʝ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʟ 

ʧʨʠʟʤʘʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʉʪʦʣʠʯʥʘ ʦʙʱʠʥʘ. ʅʘ ʙʘʟʘ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʨʝʰʝʥʠʷ ʚ 

ʣʦʢʘʣʝʥ ʢʦʥʪʝʢʩʪ ʱʝ ʙʲʜʘʪ ʠʟʚʝʜʝʥʠ ʠ ʥʘʩʦʢʠʪʝ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʠ ʧʨʝʜʚʠʜʠʤʦʩʪʪʘ ʥʘ 

ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ: 

ʆʪ ʟʘʜʨʲʩʪʚʘʥʠʷ ʠ ʟʘʤʲʨʩʷʚʘʥʝ ʢʲʤ ʤʥʦʛʦʤʦʜʫʣʥʘ ʠ ʝʢʦʣʦʛʠʯʥʘ ʛʨʘʜʩʢʘ ʣʦʛʠʩʪʠʢʘ - 

ʇʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʉʪʦʣʠʯʥʘ ʦʙʱʠʥʘ, ʩʚʝʪʦʚʥʘʪʘ ʧʨʘʢʪʠʢʘ ʙʠʚʘ ʧʦʪʚʲʨʜʝʥʘ - ʧʦ-ʰʠʨʦʢʠʪʝ ʧʲʪʠʱʘ 

ʚʦʜʷʪ ʩʣʝʜ ʩʝʙʝ ʩʠ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʨʘʬʠʢʘ, ʢʦʝʪʦ ʩʝʨʠʦʟʥʦ ʟʘʪʨʫʜʥʷʚʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʠ 

ʧʨʝʜʚʠʜʠʤʦʩʪʪʘ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʜʦʩʪʘʚʢʠ. ʊʲʨʩʝʥʝʪʦ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʢʘʪʦ 

ʋʤʝʥ ʛʨʘʜ ʠ ʜʦʨʠ ʜʠʛʠʪʘʣʝʥ ʛʨʘʜʩʢʠ ʜʚʦʡʥʠʢ ʙʠʭʘ ʜʦʚʝʣʠ ʜʦ ʠʟʚʝʩʪʥʠ ʨʝʟʫʣʪʘʪʠ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ 

ʧʨʝʜʚʠʜ, ʯʝ ʪʝʟʠ ʤʝʨʢʠ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥ ʨʝʟʫʣʪʘʪ, ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʩʪʘʨʝʣʠ ʢʦʥʮʝʧʮʠʠ ʟʘ ʛʨʘʜʩʢʦ 

ʧʣʘʥʠʨʘʥʝ. ʉʧʦʨʝʜ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʉʫʝʪ ʊʝʥʛ ʃʘʫ ʠ ʉʫʩʠʣʘʚʘʪʠ ʉʫʩʠʣʘʚʘʪʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʘʚʪʦʥʦʤʥʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʤʦʞʝ ʜʘ ʥʘʤʘʣʠ ʠʟʤʠʥʘʪʠʪʝ ʢʠʣʦʤʝʪʨʠ ʩ 6%, ʢʘʢʪʦ ʠ ʠʟʩʣʝʜʚʘʪ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʘʚʪʦʥʦʤʥʠʪʝ ʘʚʪʦʤʦʙʠʣʠ ʜʘ ʥʘʤʘʣʷʪ ʚʨʝʤʝʪʦ ʟʘ ʠʟʯʘʢʚʘʥʝ ʩ ʜʦ 20%. [7]  

ʇʦʜʦʙʥʠ ʩʧʝʩʪʷʚʘʥʠʷ ʩʘ ʟʥʘʯʠʪʝʣʥʠ ʠ ʠʤʘʪ ʩʚʦʷʪʘ ʨʦʣʷ, ʥʦ ʪʫʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʠ 

ʛʦʣʝʤʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʘʚʪʦʥʦʤʥʠʪʝ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʢʘʢʪʦ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʥ, ʪʘʢʘ ʠ ʦʪ ʬʠʣʦʩʦʬʩʢʠ ʭʘʨʘʢʪʝʨ. ɼʦʩʪʘ ʧʦ-ʟʥʘʯʠʪʝʣʝʥ ʧʦʪʝʥʮʠʘʣ ʠʤʘ ʧʨʦʤʷʥʘʪʘ ʚʲʚ 

ʬʠʣʦʩʦʬʠʷʪʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ. ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ 

ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʩʪʦʢʠ ʚ ʛʨʘʜʩʢʘ ʩʨʝʜʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʦʪʢʣʶʯʚʘʥʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʝʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʦʷʪʦ ʱʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʢʨʝʧʝʥʘ ʚ ʦʱʝ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 

ʦʪ ʜʘʥʥʠʪʝ ʠ ʘʥʘʣʠʟʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʧʨʦʠʟʚʝʜʝʥʠ ʦʪ ʫʤʥʠʷ ʛʨʘʜ ʠʣʠ ʜʠʛʠʪʘʣʥʠʷ ʜʚʦʡʥʠʢ. 

ʂʣʶʯʦʚʦ ʫʩʣʦʚʠʝ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦʤʦʜʫʣʥʦʩʪʪʘ ʠ ʝʢʦʣʦʛʠʯʥʦʩʪʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ 

ʧʨʘʚʠʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʛʫʣʘʮʠʷʪʘ - ʥʘʩʦʢʘʪʘ ʝ ʚʥʠʤʘʪʝʣʥʦ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʨʝʛʫʣʘʮʠʷ, ʢʦʷʪʦ ʜʘ 

ʧʨʝʜʦʩʪʘʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʤʥʦʛʦʤʦʜʫʣʥʘ ʠ ʝʢʦʣʦʛʠʯʥʘ ʛʨʘʜʩʢʘ ʣʦʛʠʩʪʠʢʘ. ɺ 

ʉʪʦʣʠʯʥʘ ʦʙʱʠʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʥʘʯʠʥʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ 

ʥʘ ʛʨʘʜʩʢʘ ʣʦʛʠʩʪʠʢʘ ʙʠʚʘ ʧʦʩʪʝʧʝʥʥʦ ʣʠʢʚʠʜʠʨʘʥ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦ 
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ʦʩʪʘʨʷʣʘ ʚʠʟʠʷ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʛʨʘʜʘ ʚ ʣʠʮʝʪʦ ʥʘ ʦʙʱʠʷ ʫʩʪʨʦʡʩʪʚʝʥ ʧʣʘʥ, ʢʦʡʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʝ 

ʙʠʣ ʧʨʠʥʫʜʝʥ ʜʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘ ʩ ʨʘʜʠʢʘʣʥʘ ʧʨʦʤʷʥʘ ʥʘ ʩʦʙʩʪʚʝʥʦʩʪʪʘ ʥʘ ʢʣʶʯʦʚʠ ʠ ʯʝʩʪʦ ʚʘʞʥʠ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʚ ʛʨʘʜʘ ʠʤʦʪʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʚ ʧʦʩʦʢʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ñʩʧʦʜʝʣʝʥʠ ʠ 

ʥʝʧʨʝʢʲʩʥʘʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘò. ʉʧʦʜʝʣʝʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʘ ʧʨʦʩʪʨʘʥʩʪʚʘʪʘ, ʚ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʜʚʠʞʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʪʨʘʥʩʧʦʨʪ ʠ ʭʦʨʘ, ʥʦ ʩ ʦʛʨʘʥʠʯʝʥʘ ʩʢʦʨʦʩʪ. ʂʦʥʮʝʥʪʨʠʨʘʥʝʪʦ ʥʘ ʪʨʘʬʠʢʘ ʚ 

ʰʠʨʦʢʠ ʧʲʪʠʱʘ ʝ ʦʩʪʘʨʷʣʘ ʢʦʥʮʝʧʮʠʷ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʧʦʣʟʚʘʪ ʤʥʦʞʝʩʪʚʦ ʥʘʯʠʥʠ ʟʘ ʜʚʠʞʝʥʠʝ ʚ 

ʛʨʘʜʩʢʘʪʘ ʩʨʝʜʘ ʠ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʨʝʜʥʘʪʘ ʩʢʦʨʦʩʪ ʟʘ ʧʨʠʜʚʠʞʚʘʥʝ, ʘ ʥʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʘʢʘʚʘ (ʚ 

ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʠʦʨʠʪʝʪ. ɺ ʉʪʦʣʠʯʥʘ ʦʙʱʠʥʘ ʦʪ ʛʦʜʠʥʠ ʩʝ ʧʦʣʟʚʘʪ ʤʥʦʛʦʤʦʜʫʣʥʠ 

ʨʝʰʝʥʠʷ ʟʘ ʛʨʘʜʩʢʘ ʣʦʛʠʩʪʠʢʘ. ʅʘʧʨʠʤʝʨ, ʜʦʩʪʘʚʢʘʪʘ ʥʘ ʭʨʘʥʘ ʤʘʩʦʚʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʚʝʣʦʩʠʧʝʜʠ, ʘʚʪʦʤʦʙʠʣʠ, ʜʦʨʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʨʦʪʠʥʝʪʢʠ. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʪʝʟʠ 

ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʝ ʧʦʚʦʜ ʟʘ ʤʥʦʛʦ ʩʧʦʨʦʚʝ, ʜʲʣʞʘʱʠ ʩʝ ʥʘ ʘʚʪʦʤʦʙʠʣʦ-ʮʝʥʪʨʠʯʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺʲʚʝʞʜʘʥʝʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʜʚʠʞʚʘʥʝ ʩ ʧʦ-ʥʠʩʢʘ ʤʘʢʩʠʤʘʣʥʘ, ʥʦ ʧʦ-ʚʠʩʦʢʘ 

ʩʨʝʜʥʘ ʩʢʦʨʦʩʪ ʚ ʙʲʜʝʱʝ ʙʠ ʜʘʣʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʧʨʝʚʦʟ ʠ ʪʨʘʥʩʧʦʨʪ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʲʱʦ ʙʠ 

ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʝʥʘ ʣʦʛʠʩʪʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʉʪʦʣʠʯʥʘ 

ʦʙʱʠʥʘ. 

ʉʦʮʠʘʣʥʘʪʘ ʮʝʥʘ ʥʘ ʚʠʩʦʢʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʤʦʞʝ ʜʘ ʥʝ ʙʲʜʝ ʧʣʘʱʘʥʘʪʘ ʚʩʷʢʘ 

ʛʦʜʠʥʘ - 40% ʦʪ ʟʘʛʠʥʘʣʠʪʝ ʚ ʢʘʪʘʩʪʨʦʬʠ ʩʘ ʚ ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷ [8] ʅʘʡ-ʚʠʩʦʢʘ ʝ ʩʤʲʨʪʥʦʩʪʪʘ ʚ 

ʈʫʤʲʥʠʷ - 55.6 ʥʘ ʤʠʣʠʦʥ ʞʠʪʝʣʠ, ʘ ʥʘʡ-ʥʠʩʢʘ ʚ ʐʚʝʮʠʷ - 4.8 ʜʫʰʠ ʥʘ 1 ʤʠʣʠʦʥ ʞʠʪʝʣʠ. 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ, ʧʦʜʜʨʲʞʢʘʪʘ ʠ ʬʠʣʦʩʦʬʠʷʪʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠʤʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ, ʟʘ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʞʝʨʪʚʠʪʝ. ɺ ɹʲʣʛʘʨʠʷ ʞʝʨʪʚʠʪʝ ʩʘ 20.7 ʥʘ ʤʠʣʠʦʥ ʞʠʪʝʣʠ, ʙʣʠʟʦ ʜʦ ʩʨʝʜʥʠʪʝ ʟʘ ɽʉ 

16.7. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʙʝʟʦʧʘʩʥʠ ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʦ ʦʪ 

ʢʘʯʝʩʪʚʝʥʘ ʬʠʣʦʩʦʬʠʷ ʟʘ ʥʘʯʠʥʘ, ʧʦ-ʢʦʡʪʦ ʧʨʠʜʚʠʞʚʘʤʝ ʭʦʨʘ ʠ ʪʦʚʘʨʠ. 

ʂʠʙʝʨ ʩʠʛʫʨʥʦʩʪ - ʨʘʟʫʤʥʘ ʩʚʲʨʟʘʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʤʝʥ ʛʨʘʜ ʠ 

ʛʨʘʜʩʢʠ ʜʚʦʡʥʠʢ. ʊʦʪʘʣʥʠʷ ʢʦʥʪʨʦʣ ʠʣʠ ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʦʧʘʩʥʠ, ʪʲʡ ʢʘʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʝʬʝʢʪ, ʢʦʷʪʦ 

ʧʨʠʣʠʯʘ ʥʘ ʪʦʟʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 1 ʛʦʣʷʤ ʧʲʪ. ʅʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʚʦʜʠ 

ʜʦ ʜʨʘʤʘʪʠʯʝʥ ʩʨʠʚ. ʀʤʝʥʥʦ ʟʘʪʦʚʘ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʛʨʘʜʘ ʠ ʪʷʭʥʦʪʦ 

ñʢʦʥʪʝʡʥʝʨʠʟʠʨʘʥʝò ʠ ʜʫʙʣʠʮʠʨʘʥʝ ʤʦʞʝ ʜʘ ʧʦʚʠʰʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʢʘʪʦ ʮʷʣʦ. ʆʪ ʛʣʝʜʥʘ 

ʪʦʯʥʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ, ʢʘʢʪʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʠ ʤʘʨʰʨʫʪʠ, ʪʘʢʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʨʘʟʯʠʪʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʠ ʩʲʟʜʘʚʘ ʫʩʪʦʡʯʠʚʦʩʪ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʲʜʝʱʝʪʦ ʧʨʝʜ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ ʝ, ʢʘʢʪʦ ʣʶʙʦʧʠʪʥʦ ʠ ʚʲʣʥʫʚʘʱʦ, ʪʘʢʘ ʠ ʟʥʘʯʠʪʝʣʥʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ʈʘʟʯʠʪʘʥʝʪʦ ʩʘʤʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʙʝʟ ʷʩʥʦ ʬʠʣʦʩʦʬʩʢʦ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʙʠʨʘʥʝ ʙʠ ʩʲʟʜʘʣʦ ʟʥʘʯʠʪʝʣʥʠ ʨʠʩʢʦʚʝ, ʢʦʠʪʦ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʙʠʭʘ ʙʠʣʠ 

ʥʝʜʦʧʫʩʪʠʤʠ.  ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʟʘʯʝʩʪʷʚʘʪ - ʂʦʚʠʜ-19, ʚʦʡʥʠ, ʢʣʠʤʘʪʠʯʥʠ 

ʧʨʦʤʝʥʠ ʠ ʜʨʫʛʠ, ʩʲʟʜʘʚʘʪ ʚʩʝ ʧʦ-ʛʦʣʷʤʘ ʥʫʞʜʘ ʦʪ ʤʥʦʛʦʧʣʘʩʪʦʚʠ, ʠʥʪʝʣʠʛʝʥʪʥʠ ʠ ʥʘʡ-ʚʝʯʝ 

ʫʩʪʦʡʯʠʚʠ ʨʝʰʝʥʠʷ ʚ ʣʦʛʠʩʪʠʢʘʪʘ, ʥʦ ʠ ʚ ʤʥʦʛʦ ʜʨʫʛʠ ʩʬʝʨʠ. ɺ ʤʦʤʝʥʪʘ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʲʟʤʦʞʥʦ 

ʜʘ ʢʘʞʝʤ, ʜʘʣʠ ʪʘʟʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʱʝ ʧʨʦʤʝʥʠ ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ ʩʣʷʧʦ ʧʨʠʝʤʘʥʝ ʠ ʛʦʥʝʥʝ ʥʘ ʥʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ. ʉʠʛʫʨʥʦ ʝ ʦʙʘʯʝ, ʯʝ ʩʪʨʘʥʠʪʝ, ʢʦʠʪʦ ʥʝ ʟʘʙʨʘʚʷʪ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʠ ʪʝʟʠ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʛʨʘʜʩʢʘʪʘ ʣʦʛʠʩʪʠʢʘ, ʱʝ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʱʝ ʩʝ ʩʧʨʘʚʷʪ ʧʦ-ʙʲʨʟʦ ʩ ʚʩʷʢʦ 

ʙʲʜʝʱʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. 
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The Duality of Sound and Meaning: Exploring the Convergence of Lyrics and 

Melody in Songs Using Sentiment Analysis  

 ɼʚʦʡʩʪʚʝʥʦʩʪʪʘ ʥʘ ʟʚʫʢ ʠ ʩʤʠʩʲʣ: ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʩʣʠʚʘʥʝ ʥʘ ʪʝʢʩʪ ʠ ʤʝʣʦʜʠʷ, 

ʠʟʧʦʣʟʚʘʡʢʠ ʘʥʘʣʠʟ ʥʘ ʯʫʚʩʪʚʘʪʘ 

ʃʠʣʷʥʘ ʇʝʪʨʦʚʘ ʉʘʧʫʥʜʞʠʝʚʘ1  

ɸʙʩʪʨʘʢʪ 

 

ʊʦʟʠ ʜʦʢʣʘʜ ʠʟʩʣʝʜʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʣʠʨʠʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʤʫʟʠʢʘʣʥʘʪʘ ʢʦʤʧʦʟʠʮʠʷ ʚ 

ʜʠʩʢʦʛʨʘʬʠʷʪʘ ʥʘ ʊʝʡʣʲʨ ʉʫʠʬʪ, ʢʘʪʦ ʘʥʘʣʠʟʠʨʘ ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʠʟʨʘʟʷʚʘʥʝ ʚ ʪʝʢʩʪʦʚʝʪʝ ʠ 

ʤʝʣʦʜʠʠʪʝ ʧʨʠ ʧʨʝʭʦʜʠʪʝ ʤʝʞʜʫ ʞʘʥʨʦʚʝ. ɽʚʦʣʶʮʠʷʪʘ ʥʘ ʉʫʠʬʪ ʧʨʝʟ ʨʘʟʣʠʯʥʠ ʞʘʥʨʦʚʝ ï ʦʪ 

ʢʲʥʪʨʠ ʜʦ ʧʦʧ, ʠʥʜʠ-ʬʦʣʢ ʠ ʘʣʪʝʨʥʘʪʠʚʥʘ ʤʫʟʠʢʘ ï ʧʨʝʜʩʪʘʚʷ ʫʥʠʢʘʣʝʥ ʩʣʫʯʘʡ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʞʘʥʨʦʚʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʝʢʩʪʦʚʝʪʝ ʠ ʤʫʟʠʢʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. 

ʏʨʝʟ ʘʥʘʣʠʟ ʥʘ ʥʘʩʪʨʦʝʥʠʷʪʘ ʥʘ ʧʦʯʪʠ 300 ʧʝʩʥʠ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʘʫʜʠʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʨʝʟ Spotify 

API, ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘ ʪʝʤʠ ʢʘʪʦ ʣʶʙʦʚ, ʨʘʟʙʠʪʦ ʩʲʨʮʝ ʠ ʩʝʙʝʦʪʢʨʠʚʘʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ 

ʧʦʜʯʝʨʪʘʚʘʪ ʜʠʥʘʤʠʯʥʘʪʘ ʨʦʣʷ ʥʘ ʞʘʥʨʦʚʠʪʝ ʧʨʦʤʝʥʠ ʠ ʥʦʚʠʪʝ ʟʘʧʠʩʠ ʚ ʦʬʦʨʤʷʥʝʪʦ ʥʘ 

ʝʤʦʮʠʦʥʘʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʢʘʪʦ ʧʨʝʜʣʘʛʘʪ ʧʨʦʟʨʝʥʠʷ ʟʘ ʨʘʟʢʘʟʚʘʪʝʣʥʦʪʦ ʠ ʤʫʟʠʢʘʣʥʦʪʦ ʚʣʠʷʥʠʝ 

ʥʘ ʉʫʠʬʪ.  

Abstract 

This paper explores the interplay between lyrical content and musical composition in Taylor Swiftôs 

discography, analyzing emotional expression in lyrics and melody across genre transitions. Swiftôs genre 

evolutionðfrom country to pop, indie-folk, and alternativeðpresents a unique case for examining how shifts 

in genre impact the relationship between lyrics and musical elements. Using sentiment analysis on nearly 

300 songs and audio feature extraction via the Spotify API, this study investigates themes like love, 

heartbreak, and self-discovery. Findings highlight the dynamic role of genre shifts and re-recordings in 

shaping emotional impact, offering insights into Swift's narrative and musical influence.  

Kʣʶʯʦʚʠ ʜʫʤʠ: Sentiment Analysis in Music, Emotion Detection Algorithms, Data-Driven Music Insights 

(ʜʦ 5 ʜʫʤʠ).. 

JEL:  O33 ï Technological Change: Choices and Consequences; Diffusion Processes: Covers the application 

of innovative sentiment analysis and NLP in analyzing music 

Introduction  

Background and Significance 

The work of commercially successful artists like Taylor Swift presents a unique opportunity in data science. 

While traditional music analysis is well-developed, applying big data techniques to explore song lyrics is a 

 
1 ʉʪʫʜʝʥʪ, ʢʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʋʅʉʉ, e-mail: lilyanasapundzhieva@gmail.com 
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newer approach. This project bridges that gap by employing sentiment analysis and data visualization tools 

to analyze the emotional depth within Swiftôs discography. 

Swiftôs lyrics, touching on universal themes like love, loss, and self-discovery, provide a rich subject for 

sentiment analysis. This study combines quantitative methods and tools like Power BI to reveal emotional 

trends and variations across her work, offering insights beyond thematic content alone. 

The relevance of this research is underscored by the rise of music streaming, with platforms like Spotify 

producing extensive data on audience engagement. In this context, sentiment analysis and engagement 

metrics offer valuable insights for industry decisions. Advances in AI and NLP make efficient lyric analysis 

feasible, while interactive data visualization enhances interdisciplinary collaboration in musicology, data 

science, and business intelligence. 

Research Objectives and Hypotheses 

Taylor Swiftôs work offers a rich subject for analysis, merging cultural, economic, and artistic elements. Her 

lyrics, celebrated for relatable themes, reflect her cultural influence and artistic vision. Economically, her 

success extends beyond music, bolstered by strategic partnerships and marketing, positioning her as a 

leading artist. 

Interest in Swift's impact has surged, with courses on her work appearing at institutions like NYU, Harvard, 

and Stanford. Interdisciplinary conferences frequently showcase research on her influence, attracting 

scholars from economics, psychology, and music. This trend emphasizes her growing academic relevance. 

The concept of kairosðseizing the opportune momentðframes Swiftôs work effectively, allowing inquiries 

into knowledge, accessibility, and identity in popular music. 

Objectives and Goals 

This paper explores Taylor Swift's emotional landscape by analyzing the sentiment in both lyrics and 

melody. The primary objectives and tasks include: 

1. Sentiment Analysis Model Development 

The objective is to develop a model that classifies emotional tones in Taylor Swift's lyrics, aligning lyrical 

sentiment with melodic traits. This involves using a sentiment dictionary specialized for poetic language, 

alongside machine learning methods, to measure sentiment intensity within the lyrics. The model also 

assesses sentiment trends by incorporating key melodic factors such as tempo and chord progression to 

provide a comprehensive understanding of how lyrics and melody interact to convey emotional expression.  

2. Integration of Melody Sentiment Analysis 

The objective is to extend sentiment analysis to include melodic elements, examining their influence on 

overall song sentiment. Key tasks involve identifying specific melodic markers, such as key and tempo, that 
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correlate with lyrical sentiment, as well as quantifying emotional traits in melodies. This allows for an 

exploration of how melody and lyrics interact, assessing whether they create coherence or contrast in 

emotional expression. 

3. Power BI Visualization Application 

Building on a pre-existing Power BI tool, this study visualizes the interplay of lyric and melody sentiment in 

Swift's work. The interactive tool allows users to explore sentiment by album, theme, and emotional 

intensity. 

4. Knowledge Extraction 

The objective is to identify emotional patterns by analyzing relationships between lyrical and melodic 

sentiment alongside audience reception. Key tasks include correlating song sentiment with measures of 

popularity or critical acclaim and examining shifts in sentiment over time, offering insights into Taylor 

Swift's evolving artistic voice. 

Expected Contributions 

The research will provide insight into the combined emotional impact of lyrics and melody, highlighting 

patterns in Taylor Swift's approach to conveying sentiment. By integrating melodic analysis with lyrical 

sentiment, this study aims to reveal how lyrics and melody interact to shape listeners' emotional responses, 

offering a novel perspective on sentiment analysis in popular music. 

Literature Review 

Sentiment Analysis in Music  

Sentiment analysis for textual data leverages various sentiment lexicons and tools to categorize emotions, 

with popular models like Vader and SentiArt being widely used. Vader, known for its effectiveness with 

social media text, assigns polarity to words, enabling straightforward categorization of emotions in text. 

SentiArt extends these capabilities to more artistic forms, applying sentiment analysis in a nuanced way 

suitable for poetic and literary texts. However, standard lexicons and sentiment analysis methods face 

challenges when analyzing song lyrics due to frequent metaphor and non-literal language, which can lead to 

misinterpretations of complex emotions embedded in figurative expressions. These limitations underscore 

the need for methods that capture deeper layers of emotional expression unique to music and lyrical contexts. 

Music Theory and Emotion 

Foundational theories in music suggest that musical elements like tempo, key, and harmony directly affect 

emotional conveyance, with specific structures (e.g., minor keys for sadness or slower tempos for calm) 

widely recognized for their emotional impact. Research on genre-specific attributes has shown that genre 

influences emotional responses; for instance, rock may evoke excitement, while classical music is often 

linked with tranquility. Genre shapes listeners' expectations and emotional engagement, with distinctive 

characteristics that evoke different responses across cultural and social contexts. 
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Previous Studies on Lyrics and Melody 

Past studies have typically focused on analyzing lyrics and melody separately, with lyrical analyses 

concentrating on themes and sentiment, while melody studies focus on musical structure and its 

psychological effects. Although these analyses have yielded important insights, they highlight the need for 

integrated approaches that consider both lyrics and melody in understanding musicôs overall emotional 

impact. By combining sentiment analysis of lyrics with musical features, future studies could achieve a more 

holistic understanding of emotional expression in music. 

Methodology 

Dataset 

1. Data Collection: 

¶ Spotify Dataset: The Taylor Swift Spotify dataset on Kaggle, sourced from Spotifyôs API, contains data 

on her albums available on the platform. Columns include song name, album, release date, track number, 

and song-specific metrics (e.g., danceability, energy, acousticness, instrumentalness, and popularity). 

¶ Genius Dataset: This dataset offers discography details from Genius, such as album titles, track 

numbers, release dates, page views, song lyrics, and lists of contributing artists, writers, producers, and 

genre tags. 

¶ Awards List: Sourced from Wikipedia, this includes data on Taylor Swiftôs awards and nominations. 

2.  Data Cleansing in Excel 

3. Final Dataset Structure:  

After merging datasets, additional columns were computed in Excel for duration grouping and award 

metrics, resulting in a dataset of 299 rows and 25 columns. 

Sentiment Analysis of Lyrics 

Data preprocessing involves critical steps to ensure the quality and usability of the collected data. This 

process includes implementing various data-cleaning techniques tailored specifically for song lyrics, such as 

removing irrelevant words or phrases (e.g., ñverse,ò ñbridge,ò or repetitive syllables like ñwoah-woahò) and 

addressing formatting discrepancies across datasets. Maintaining consistent formatting across different data 

sources is vital for seamless integration and analysis. 

Sentiment analysis will leverage SentiArt, a library designed for literary and poetic texts, which is 

particularly suited for song lyrics. It analyzes text using vector models to capture sentiment ñvalence,ò 

encompassing a range of emotional indicators. SentiArt yields seven distinct metrics: overall sentiment 

(from -1 to 1), anger, fear, disgust, happiness, sadness, and surprise, providing a nuanced emotional profile 

for each song. 

Effective visualization techniques, including word clouds to highlight frequently used words, will be 

employed to clearly present the insights derived from this comprehensive analysis. 
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Audio Feature Extraction  

Data enrichment will involve incorporating Spotify API. This allows for a broader analysis that connects 

sentiment scores with musical attributes, revealing patterns between song composition and emotional 

expression, while also facilitating essential melody analysis through extracted audio features. 

¶ Tempo: Measures the songôs speed in beats per minute, indicating its overall energy and pace. 

¶ Key: Identifies the musical key, providing context for tonal and harmonic structure. 

¶ Mode: Defines the scale as either major (often associated with positive emotions) or minor 

(commonly linked to somber or intense feelings). 

¶ Loudness: Represents the average decibel level, contributing to the song's perceived energy and 

intensity. 

¶ Valence: Reflects the positivity or negativity of the trackôs musical tone, useful for assessing the 

song's emotional feel. 

¶ Danceability: Assesses how suitable a track is for dancing based on rhythm, beat, and tempo, often 

linked with higher energy songs. 

¶ Energy: Captures the intensity and activity level, correlating with elements like tempo and loudness 

to indicate excitement. 

¶ Liveness: Measures the probability of a live audience presence, adding context for acoustic or studio 

effects. 

Each feature provides a unique perspective on the musical compositionôs emotional and rhythmic qualities, 

enabling comparisons with lyrical sentiment scores to reveal any alignment or contrast between melody and 

lyrical themes. 

Once extracted, these audio features are categorized to enable direct comparison with lyrical sentiment 

scores. For instance, tempo and loudness can be grouped into ñenergyò indicators, whereas valence and 

mode can be viewed as ñemotional toneò indicators. This categorization facilitates a comparison framework, 

where sentiment analysis results (from SentiArt) are matched against corresponding audio attributes to 

uncover correlationsðsuch as whether upbeat tempos align with positive lyrical content. This approach aims 

to reveal relationships between a songôs musical and lyrical elements, offering a more comprehensive view 

of its emotional impact. 

Results 

Sentiment Patterns in Lyrics 

After the analysis of just the word clouds of each album ï including the rerecordings ï the key conclusions 

can be made sealed with data:  

¶ Consistent Themes Across Albums: Since her first album, Swift has used recurring words like "back," 

"time," "love," "eye," "girl," "heart," "home," "baby," and "wanna." These words remain central 

throughout her entire discography, hinting at ongoing themes in her work. 
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¶ Impact of Album Re-recordings: The re-recorded albums show a slight shift in word emphasis, but the 

core vocabulary remains similar. New "vault" tracks added to these albums align well with each album's 

original themes, preserving the original mood. 

¶ "Sister Albums" Contrast : Her "sister albums," particularly evermore, reveal a darker tone, with words 

like "dead" and "alive" becoming prominent for the first time. This marks a noticeable thematic shift in 

her work. 

¶ Unexpected Similarity in Contrasting Albums: Despite their distinct reputations, Reputation and 

Lover share similar word connotations, showing surprising thematic overlap. 

¶ Introduction of Explicit Language : In her eleventh album, a shift appears with the first use of strong 

language (the word "fuck") appearing in the top 15 most-used words. 

¶ "Love" as a Dominant Theme: Across every album, the word "love" consistently ranks in the top 10, 

underscoring its enduring importance in her lyrics and emotional narrative. 

Taylor Swiftôs discography reflects evolving patterns in liveliness, tempo, and energy, shaping each album's 

emotional and genre distinctions: 

1. High Tempo in Early Albums: Taylor Swift and Fearless feature high tempos and liveliness, 

emblematic of themes like young love and optimism, with tracks such as ñLove Storyò and ñYou Belong 

With Meò embodying the energetic, youthful tones of early country-pop. 

2. Balanced Dynamics in Middle Eras: Albums like Red and 1989 show varied tempo choices. Red 

oscillates between pop energy ("22") and introspective ballads ("All Too Well"), while 1989 maintains a 

controlled liveliness with upbeat tracks like ñShake It Offò alongside slower, atmospheric songs like 

"This Love." 

3. Subdued Tempo in Folklore and Evermore: In Folklore and Evermore, Swift adopts a slower tempo 

and lower energy, producing a reflective, ambient tone focused on lyrical depth. Tracks such as 

"cardigan" and "exile" showcase folk-inspired, introspective melodies. 

4. Energetic Return in Reputation and Midnights: Reputation introduces intense, high-energy tracks 

("éReady for It?" and "Look What You Made Me Do") with controlled, assertive beats, matching its 

darker, defiant themes. Midnights combines high-energy pop with moody synths, enhancing rhythmic 

dynamism. 

5. Danceability and Rhythm Innovation: Albums like Lover and Midnights emphasize dance-pop 

elements, with inviting tempos and rhythms aimed at broader pop audiences, signaling a shift from her 

more lyrically focused work. 

These shifts in musical features underscore Swift's versatility, with each eraôs dynamics reinforcing the 

emotional and thematic essence of the albums. 

Convergence of Lyrics and Melody 

The convergence of lyrics and melody is a defining feature of Taylor Swiftôs songwriting, where each 

element enhances the other to create a profound emotional impact. Swiftôs ability to weave intricate 



 

253 

 

narratives into her melodies allows her songs to resonate deeply with listeners. Her lyrics draw from 

personal experiences, rich with relatable themes of love, loss, and self-discovery. 

In her early works, such as Taylor Swift and Fearless, the lyrics are straightforward and paired with catchy 

melodies that reflect youthful optimism. For example, "Love Story" uses a simple melodic structure that 

mirrors its fairy-tale narrative, creating an anthem of hope. As her career progresses, especially in Red and 

1989, Swift explores more complex themes. The melodies in songs like "All Too Well" and "Blank Space" 

shift between reflective and energetic passages, reinforcing the emotional highs and lows. 

In her recent work, particularly in Folklore and Evermore, the convergence of lyrics and melody adopts a 

more subdued approach. The melodies reflect an introspective mood, enhanced by softer instrumentation 

that deepens her storytelling. 

Ultimately, Swiftôs skillful marriage of lyrics and melody elevates her artistry to a level of profound 

significance. This intricate interplay not only illustrates her growth as an artist but also establishes her as a 

master of emotional resonance in music. Through recurring musical motifs and thematic continuity, Swift 

creates a cohesive thread that unifies her albums, inviting listeners to engage with her work on multiple 

levels. Her ability to evoke powerful emotions makes her songs both relatable and enduring, solidifying her 

status as a pivotal figure in contemporary music. 

Case Study 

Public Perception vs. Sentiment Analysis 

Overview: This case study investigates the discrepancies between sentiment analysis results and public 

perception for selected Taylor Swift songs, including "You Need To Calm Down," "Sparks Fly TV,"  and 

"Evermore."  These songs show varied emotional classifications that reflect differing listener experiences. 

Analysis: 

1. Song Details: 

o "You Need To Calm Down": While classified as neither sad nor happy, the lyrics serve as a 

critique of societal negativity, showcasing a sarcastic and assertive tone. Public perception aligns 

with this analysis, viewing the song as a call for self-reflection. 

o "Sparks Fly TV": Initially seen as a romantic track, its aggressive undertones lead to 

classification as angry. However, many fans interpret it as a celebration of passionate love, 

creating a divide between sentiment analysis and listener sentiment. 

o "Evermore": Classified as sad, the lyrics convey deep emotional struggles and longing, yet many 

listeners find a sense of hope intertwined with the sorrow, further complicating its classification. 

2. Discrepancies: 

o The differences in classification arise from the subjective nature of music interpretation. While 

sentiment analysis might focus solely on language, public perception often includes emotional 

resonance and personal experiences. 
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Conclusion: The contrast between public perception and sentiment analysis reveals the importance of context 

and emotional nuance in understanding music. This case study advocates for combining analytical methods 

with qualitative listener feedback to achieve a comprehensive view of emotional impact. 

Discussions 

Interpretation of Results 

The analysis of Taylor Swift's music reveals significant insights into the complexity of her songwriting. A 

primary finding is her nuanced use of language, marked by metaphorical depth. This complexity complicates 

categorization, as in tracks like "This Love" and "Happiness," where layered emotions challenge automated 

sentiment tools that rely on simpler, binary classifications. Her albums also display thematic continuity 

across contrasting aesthetics. For example, Lover and Reputation explore love and relationships through 

distinct perspectives, weaving intricate emotional threads that resonate deeply with listeners. 

 

Limitations 

There are, however, limitations in this analysis. Swift's use of metaphor can hinder sentiment algorithms, 

potentially leading to misclassification. Additionally, music perception varies, with listeners often 

interpreting lyrics differently, making universal emotional categories difficult to establish. Relying on 

external data (e.g., Spotify API) to assess emotional valence also has limitations. While valence suggests a 

songôs mood, it may not fully capture its emotional layers. 

Future Research Directions 

Future research could include qualitative analyses of Swiftôs lyrics to explore the depth of emotions and 

context. Advances in natural language processing (NLP) could improve sentiment analysis by better 

interpreting metaphorical language. Further, examining how musical composition interacts with lyrics to 

shape emotional perception could deepen our understanding of the emotional impact of her music. 

Ultimately, this analysis highlights the complexity of Taylor Swift's music, underscoring the need for 

interdisciplinary exploration that embraces both linguistic intricacy and musical composition. 

Conclusion  

In conclusion, this analysis of Taylor Swift's artistic evolutionðfrom a teenage country star to a globally 

recognized pop icon, and her subsequent transition into a folk storytellerðoffers substantial insights into 

her creative transformations. By examining her discography as distinct eras, the study reveals the profound 

emotions embedded in her lyrics, the variations in musical genre, and the shifting societal sentiments that 

underscore her remarkable success as an artist, songwriter, and cultural figure. 

Integrating sentiment analysis with lyrical interpretation, along with utilizing Spotify API data to assess the 

success of each era, contributes to a comprehensive exploration of Swift's career trajectory. The 

incorporation of SentiArt, a contemporary sentiment analysis tool, enhances our understanding of the 

emotional nuances within her music. Autobiographical lyricism serves as the foundation of her 
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communication with fans; since the inception of her career, Swift has shared personal experiences through 

her art. 

Her progression toward multidimensional storytelling in her later works, coupled with her exploration of 

various musical genres, facilitates an audience that evolves alongside her. Ultimately, this research 

highlights the potential for advanced data analysis tools like SentiArt to revolutionize our understanding of 

music, offering insights into trends and enhancing personalized music recommendations. As Swift aptly 

states, "I see music in my head as colors and emotions," encapsulating the essence of this research focused 

on illuminating the emotional landscape of her musical journey. 
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ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ 

 Virtual and Augmented Reality as a Tool for the Development of Education 

ʄʘʨʠʥʝʣʘ ʊʦʜʦʨʦʚʘ1 

 

ʈʝʟʶʤʝ 

ʅʝʧʨʝʢʲʩʥʘʪʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʩʲʟʜʘʚʘ ʫʩʣʦʚʠʷ ʟʘ ʧʦ-ʛʦʣʷʤʘ ʩʚʲʨʟʘʥʦʩʪ ʠ ʥʦʚʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʜʘ ʩʝ ʘʥʛʘʞʠʨʘ ʘʢʪʠʚʥʦ ʩ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ ʢʘʪʦ 

ʜʦʙʘʚʷ ʥʦʚʠ ʩʨʝʜʩʪʚʘ ʩʧʦʤʘʛʘʱʠ ʟʘ ʥʝʡʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʘʟʚʠʪʠʝ. ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ 

ʨʝʘʣʥʦʩʪ ʩʘ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʥʝ ʩʘʤʦ ʩʝ ʨʘʟʚʠʚʘʪ ʜʠʥʘʤʠʯʥʦ, ʥʦ ʠ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʥʘʤʠʨʘʪ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʊʝ ʩʣʫʞʘʪ ʢʘʢʪʦ ʟʘ ʠʥʩʪʨʫʤʝʥʪ ʦʪʢʨʠʚʘʱ ʥʦʚʠ ʭʦʨʠʟʦʥʪʠ ʚ 

ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ, ʪʘʢʘ ʠ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʠʣʠʱʘʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʚ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʧʣʘʥ. ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʣʘʩʥʠʪʝ ʩʪʘʠ ʜʘʚʘ  ʤʥʦʞʝʩʪʚʦ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘ ʨʘʟʚʠʪʠʝ ʚ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ.  ʏʨʝʟ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ 

ʨʝʘʣʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ ʤʦʛʘʪ ʜʘ ʩʪʘʥʘʪ ʯʘʩʪ ʦʪ ʨʝʜʠʮʘ ʧʨʦʮʝʩʠ ʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, 

ʢʦʠʪʦ ʥʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʦʩʲʱʝʩʪʚʝʥʠ ʚ ʨʝʘʣʥʘ ʩʨʝʜʘ. ʇʦʜʧʦʤʘʛʘʪ ʩʝ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠ 

ʧʨʦʮʝʩʠ ʚ ʫʯʠʣʠʱʘʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʢʦʠʪʦ ʥʝ ʙʠʭʘ ʙʠʣʠ ʚʲʟʤʦʞʥʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʙʝʟ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ.  ɺʲʧʨʝʢʠ ʪʦʚʘ, ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʦʩʚʝʥ ʩʚʦʠʪʝ 

ʧʨʝʜʠʤʩʪʚʘ, ʢʨʠʷʪ ʠ ʨʝʜʠʮʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ɽʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʚʲʧʨʦʩʠ ʝ ʧʦʪʝʥʮʠʘʣʥʦʪʦ 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʘʪʘ ʥʘ ʫʯʘʱʠʪʝ ʩʝ, ʟʘ ʪʦʚʘ ʢʘʢʚʦ ʝ ʚʩʲʱʥʦʩʪ ʨʝʘʣʥʦʩʪʪʘ ʠ ʜʦ ʢʲʜʝ ʩʝ 

ʧʨʦʩʪʠʨʘʪ ʥʝʡʥʠʪʝ ʛʨʘʥʠʮʠ. ɺ ʪʦʟʠ ʜʦʢʫʤʝʥʪ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʜʦʙʘʚʝʥʘʪʘ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʩʚʲʨʟʘʥʠ ʩ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠʤ ʚ 

ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɸʢʮʝʥʪ ʚʲʨʭʫ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, 

ʢʘʢʪʦ ʠ ʚ ʫʯʠʣʠʱʘʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠʟʚʲʥ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ.  

 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, ʦʙʨʘʟʦʚʘʥʠʝ 

JEL:  I20,O33 

 

Abstract 

The continuous digitalization in the modern world creates conditions for greater connectivity and new 

opportunities for the educational system to actively engage with the participants in the process by adding 

new tools that contribute to its technological development. Virtual and augmented reality are technologies 

that are not only developing dynamically, but are also increasingly being used in education. They serve both 

as a tool opening up new horizons in the education of young people, and as a tool for the development of 

schools and universities in administrative terms. Bringing these technologies into classrooms provides 

multiple perspectives for development in various aspects of the learning process.  Through virtual and 

augmented reality in real time, learners can become part of a number of processes and experiences that 

could not be realized in a real environment. Many other processes in schools and universities are also 

supported, which would not be possible to implement without the availability of these technologies.  

However, virtual and augmented reality, in addition to their advantages, also hides a number of challenges. 

One of the main issues is the potential disruption of students' understanding of what reality really is and how 

 
1 ʉʪʫʜʝʥʪ, ʙʘʢʘʣʘʚʲʨ, ʢʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʋʅʉʉ, e-mail: 

mtodorova_21180036@unwe.bg 
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far its boundaries extend. This document presents the opportunities and challenges for augmented and 

virtual reality related to their implementation in the training process. Emphasis on the application of these 

technologies in the education system, as well as in schools and universities outside the context of education. 

Keywords: virtual reality, augmented reality, education 

 

ɺʲʚʝʜʝʥʠʝ 

ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 

ʨʘʟʚʠʪʠʝ, ʧʦʩʪʘʚʷ ʝʜʥʦ ʥʦʚʦ ʥʘʯʘʣʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʥʘʚʣʠʟʘʥʝʪʦ 

ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʨʝʜʘ ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʠʟʢʣʶʯʠʪʝʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʥʘʯʠʥʘ, 

ʧʦ ʢʦʡʪʦ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ ʫʯʠʣʠʱʘʪʘ ʧʨʝʜʩʪʘʚʷʪ ʩʝʙʝ ʩʠ ʠ ʥʘʯʠʥʘ ʩʠ ʥʘ ʨʘʙʦʪʘ ʧʨʝʜ ʩʚʝʪʘ. ʇʨʦʮʝʩʲʪ 

ʥʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚʦʜʠ ʜʦ ʝʩʪʝʩʪʚʝʥʦ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ[1]. 

ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʥʝ ʩʘʤʦ ʬʫʥʜʘʤʝʥʪʘʣʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ, ʥʦ ʩʲʱʦ 

ʪʘʢʘ ʦʯʝʨʪʘʚʘ ʢʣʶʯʦʚʠ ʨʦʣʠ ʟʘ ʨʝʜʠʮʘ ʧʦʜʦʙʨʝʥʠʷ ʚ ʥʘʯʠʥʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ 

ʢʘʪʦ ʮʷʣʦ. ɼʦʙʘʚʝʥʘʪʘ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʤʦʱʥʦ ʩʨʝʜʩʪʚʦ ʠʟʧʦʣʟʚʘʥʦ ʦʪ 

ʫʯʠʣʠʱʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ, ʟʘ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʧʨʝʜ ʫʯʝʥʠʮʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʝʜʠʥ 

ʤʦʜʝʨʥʠʟʠʨʘʥ ʥʘʯʠʥ ʥʘ ʦʙʫʯʝʥʠʝ. ʉʲʚʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʦʪʛʦʚʦʨʥʦ, ʟʘ ʪʦʚʘ ʢʘʢ ʩʝ ʩʣʫʯʚʘ 

ʦʙʤʝʥʘ ʥʘ ʟʥʘʥʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ. ʀʤʝʥʥʦ ʟʘ ʪʦʚʘ, ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʫʯʝʥʝʪʦ ʩʝ ʥʘʣʘʛʘ 

ʜʘ ʧʨʝʪʲʨʧʷʚʘʪ ʜʲʣʙʦʢʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʟʘ ʜʘ ʩʝ ʚʧʠʰʘʪ ʚ ʧʦʩʪʦʷʥʥʦʪʦ ʥʘʧʨʝʜʚʘʥʝ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ. ʎʷʣʘʪʘ ʪʘʟʠ ʧʨʦʤʷʥʘ ʩʝ ʜʲʣʞʠ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʥʘʨʘʩʪʚʘʱʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ.  

 

ʉʲʱʥʦʩʪ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ 

ɺʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ 

ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʝ ʩʲʱʝʩʪʚʫʚʘʣʘ ʦʱʝ ʧʨʝʟ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ, ʢʦʛʘʪʦ 

ʩʝ ʧʦʷʚʷʚʘʪ ʧʲʨʚʠʪʝ ʧʦʣʝʪʥʠ ʩʠʤʫʣʘʪʦʨʠ. ʊʝ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʦʙʫʯʘʚʘʪ ʧʠʣʦʪʠ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʢʘʤʝʨʠ ʠ 

ʧʨʦʝʢʪʦʨʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʲʟʜʘʚʘʪ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʨʝʜʘ ʧʦʜʧʦʤʘʛʘʱʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ. 

ʂʦʣʢʦʪʦ ʧʦʚʝʯʝ ʩʝ ʜʦʙʣʠʞʘʚʘʤʝ ʜʦ ʥʘʰʠ ʜʥʠ ʠ ʥʘʧʨʝʜʚʘʥʝʪʦ ʚ  ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, 

ʪʝʨʤʠʥʲʪ "ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ" ʝ ʧʨʠʜʦʙʠʣ ʨʘʟʣʠʯʥʦ ʟʥʘʯʝʥʠʝ, ʢʦʝʪʦ ʦʙʭʚʘʱʘ ʧʦ-ʰʠʨʦʢʠ ʘʩʧʝʢʪʠ. 

ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʤʫʣʠʨʘʥʘ ʪʨʠʠʟʤʝʨʥʘ ʩʨʝʜʘ ʧʦʟʚʦʣʷʚʘʱʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʠ ʠʟʩʣʝʜʚʘʪ ʯʨʝʟ ʥʝʷ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʨʝʘʣʥʦʩʪʪʘ. ɺʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʩʝ ʩʲʟʜʘʚʘ 

ʯʨʝʟ ʭʘʨʜʫʝʨʥʠ ʠ ʩʦʬʪʫʝʨʥʠ ʝʣʝʤʝʥʪʠ[3]. 

ɼʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 

ɼʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ ʢʦʤʙʠʥʠʨʘ ʝʣʝʤʝʥʪʠ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ ʩ 

ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʎʠʬʨʦʚʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʥʘʩʣʘʛʚʘ ʚʲʨʭʫ ʦʙʝʢʪʠ ʠʣʠ ʤʝʩʪʘ ʚ 

ʨʝʘʣʥʠʷ ʩʚʷʪ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ[2]. 

 

ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʜʦʙʘʚʝʥʘʪʘ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ 

ɺ ʤʝʜʠʮʠʥʘʪʘ 

ʉʪʫʜʝʥʪʠʪʝ ʠʟʫʯʘʚʘʱʠ ʤʝʜʠʮʠʥʘ ʠʟʧʦʣʟʚʘʪ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʢʘʪʦ ʩʧʦʩʦʙ ʟʘ ʧʨʘʢʪʠʢʫʚʘʥʝ ʥʘ 

ʩʣʦʞʥʠ ʦʧʝʨʘʮʠʠ, ʢʦʠʪʦ ʥʷʤʘ ʢʘʢ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʚ ʨʝʘʣʥʘ ʩʨʝʜʘ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʪʘʟʠ 

ʪʝʭʥʦʣʦʛʠʷ ʪʝ ʤʦʛʘʪ ʜʘ ʧʨʘʢʪʠʢʫʚʘʪ ʫʤʝʥʠʷʪʘ ʩʠ ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʢʲʧʦ ʩʪʨʫʚʘʱʠ 

ʟʘʤʝʩʪʠʪʝʣʠ. ɹʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʛʦʣʷʤ ʙʨʦʡ ʦʪ ʠʟʫʯʘʚʘʥʠʪʝ ʚ ʤʝʜʠʮʠʥʘʪʘ 

ʧʨʝʜʤʝʪʠ ʥʷʤʘʰʝ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ ʤʘʢʘʨ ʠ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ, ʢʦʝʪʦ ʥʘʤʘʣʷ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʪʘʟʠ ʦʙʣʘʩʪ. ɼʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʲʱʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʤʝʜʠʮʠʥʘʪʘ ʢʘʪʦ 

ʯʨʝʟ ʥʝʷ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʚʠʟʫʘʣʠʟʠʨʘʪ 3D ʤʘʢʝʪʠ, ʢʦʠʪʦ ʠʟʫʯʘʚʘʪ ʚ ʜʝʪʘʡʣʠ[3]. 

ɹʠʦʣʦʛʠʷ 
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ʏʨʝʟ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʫʯʝʥʠʮʠʪʝ ʠʟʫʯʘʚʘʱʠ ʙʠʦʣʦʛʠʷ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩ ʝʢʦʩʠʩʪʝʤʠʪʝ 

ʢʘʪʦ ʥʘʙʣʶʜʘʚʘʪ ʦʪ ʙʣʠʟʦ, ʢʦʨʘʣʦʚʠ ʨʠʬʦʚʝ, ʪʨʦʧʠʯʝʩʢʠ ʛʦʨʠ. ʊʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ 

ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʯʦʚʝʰʢʦʪʦ ʪʷʣʦ, ʛʝʥʝʪʠʢʘʪʘ ʠ ʝʚʦʣʶʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ. 

 
Source: American University in Dubai [6] 

ʌʠʛʫʨʘ 12. ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʙʠʦʣʦʛʠʷʪʘ  

ʍʠʤʠʷ 

ɺ ʭʠʤʠʷʪʘ ʜʦʙʘʚʝʥʘʪʘ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 3D ʤʘʢʝʪʠ ʥʘ ʤʦʣʝʢʫʣʠ 

ʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʦʧʠʪʠ, ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʜʘ ʠʟʚʲʨʰʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʯʘʩ ʚ ʢʦʥʪʨʦʣʠʨʘʥʘ 

ʪʨʠʠʟʤʝʨʥʘ ʩʨʝʜʘ. 

ʀʥʞʝʥʝʨʩʪʚʦ 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʣʫʞʘʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʨʝʜʠʮʘ ʠʥʞʝʥʝʨʥʠ ʧʨʝʜʤʝʪʠ, ʚ ʢʦʠʪʦ ʠʤʘ 

ʨʝʘʣʥʠ ʦʧʘʩʥʦʩʪʠ ʟʘ ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ, ʠʤʝʥʥʦ ʟʘ ʪʦʚʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʣʫʞʘʪ ʥʘ ʫʯʘʱʠʪʝ ʜʘ 

ʠʟʚʲʨʰʚʘʪ ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʙʫʯʝʥʠʷ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ.  
 

 
Source: IChemE [7] 

ʌʠʛʫʨʘ 13. ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʠʥʞeʥʝʨʩʪʚʦʪʦ 
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ɺʲʟʤʦʞʥʦʩʪʠ  
ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʦʪʚʘʨʷʪ ʥʦʚʠ ʠ ʚʲʣʥʫʚʘʱʠ ʭʦʨʠʟʦʥʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 

ʧʨʝʜʣʘʛʘʡʢʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʠ ʘʥʛʘʞʠʨʘʱʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʧʨʝʚʨʲʱʘʪ ʫʯʝʥʝʪʦ ʚ ʧʨʠʷʪʝʥ ʟʘ 

ʩʪʫʜʝʥʪʠʪʝ ʠ ʫʯʝʥʠʮʠʪʝ ʧʨʦʮʝʩ. ʏʨʝʟ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʫʯʘʱʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘʪ ʧʦ-ʢʘʯʝʩʪʚʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʪʲʡ ʢʘʪʦ ʩʣʦʞʥʠʪʝ ʧʨʦʮʝʩʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ ʜʦʩʪʲʧʝʥ ʚʠʜ. ʊʦʚʘ ʩʧʦʤʘʛʘ ʚʥʠʤʘʥʠʝʪʦ ʠʤ 

ʜʘ ʙʲʜʝ ʧʦʩʪʦʷʥʥʦ ʟʘʝʪʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-ʜʦʙʨʦʪʦ ʠʤ ʧʨʝʜʩʪʘʚʷʥʝ. ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ 

ʨʝʘʣʥʦʩʪ ʜʘʚʘʪ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʨʘʟʰʠʨʝʥ ʜʦʩʪʲʧ ʜʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ ʥʘ 

ʦʙʫʯʝʥʠʝ ʩʧʨʷʤʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʫʯʝʥʠʢ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʥʝʦʙʷʪʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʚ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ[4]. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

ɺʲʧʨʝʢʠ ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʥʦʩʠ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʠʤʩʪʚʘ ʟʘ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʪʦ ʚʥʘʩʷ ʠ ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʩʚʲʨʟʘʥʠ ʩ ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʜʨʲʞʢʘ, ʧʝʜʘʛʦʛʠʯʝʩʢʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʠʢʦʥʦʤʠʯʝʩʢʠ[5]. 

¶ ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʣʝʩʥʦ ʜʦʩʪʲʧʥʠ ʠ ʚ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʩʧʝʢʪ ʪʝ 
ʤʦʛʘʪ ʜʘ ʩʪʨʫʚʘʪ ʤʥʦʛʦ. ɿʘ ʦʙʦʨʫʜʚʘʥʝʪʦ ʥʘ  ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʛʦʣʷʤ ʥʘʙʦʨ 

ʦʪ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʥʷʤʘ ʢʘʢ ʜʘ ʙʲʜʘʪ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʜʲʨʞʘʚʠʪʝ, ʪʲʡ ʢʘʪʦ ʫʯʠʣʠʱʘʪʘ ʩʘ 

ʤʥʦʛʦ ʥʘ ʙʨʦʡ, ʘ ʩʨʝʜʩʪʚʘʪʘ ʦʪʧʫʩʢʘʥʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʘ 

ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʤʘʩʦʚʦ ʨʘʟʚʠʪʠʝ ʚ ʪʘʟʠ ʥʘʩʦʢʘ ʦʩʦʙʝʥʦ ʚ ʜʲʨʞʘʚʠ ʩ ʧʦ-ʥʠʩʢʠ 

ʜʦʭʦʜʠ. ɺʲʧʨʝʢʠ ʥʘʨʘʩʪʚʘʱʦʪʦ ʦʩʲʟʥʘʚʘʥʝ ʟʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʲʨʞʘʚʥʠʪʝ 

ʙʶʜʞʝʪʠ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʯʝʩʪʦ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʤʘʱʘʙʥʠ ʧʨʦʝʢʪʠ ʟʘ 

ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ɸʣʪʝʨʥʘʪʠʚʘʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ 

ʫʯʠʣʠʱʘʪʘ, ʟʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʪʦʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʝ ʜʘ ʥʘʤʝʨʷʪ ʩʧʦʥʩʦʨʠ, ʢʦʠʪʦ ʜʘ 

ʧʨʝʜʦʩʪʘʚʷʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʩʫʨʩʠ, ʩ ʢʦʠʪʦ ʤʣʘʜʠʪʝ ʭʦʨʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ ʯʨʝʟ 

ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ. 

¶ ʊʝʭʥʠʯʝʩʢʘʪʘ ʧʦʜʜʨʲʞʢʘ ʝ ʜʨʫʛ ʧʨʦʙʣʝʤ, ʧʨʝʜ ʢʦʡʪʦ ʩʘ ʠʟʧʨʘʚʝʥʠ ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ. 
ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʛʨʦʤʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ʄʥʦʛʦ ʦʪ ʪʷʭ ʥʷʤʘʪ 

ʜʦʩʪʘʪʲʯʥʦ ʢʚʘʣʠʬʠʮʠʨʘʥ ʧʝʨʩʦʥʘʣ ʟʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʩʣʦʞʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ. ʊʦʚʘ ʚʦʜʠ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʚʲʥʰʥʠ ʫʩʣʫʛʠ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ ʨʘʟʭʦʜʠʪʝ ʠ ʤʦʞʝ ʜʘ ʟʘʙʘʚʠ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ 

ʥʘ ʚʲʟʥʠʢʥʘʣʠ ʧʨʦʙʣʝʤʠ. 

¶ ɿʘ ʜʘ ʤʦʛʘʪ ʤʣʘʜʠʪʝ ʭʦʨʘ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ 
ʨʝʘʣʥʦʩʪ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʲʨʚʦ ʫʯʠʣʠʱʘʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʜʘ 

ʨʘʟʧʦʣʘʛʘʪ ʩ ʢʘʜʨʠ, ʢʦʠʪʦ ʜʘ ʤʦʛʘʪ ʜʘ ʧʨʦʚʝʞʜʘʪ ʟʘʥʷʪʠʷʪʘ ʯʨʝʟ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ. ʊʫʢ ʩʲʱʦ ʩʝ 

ʩʨʝʱʘʪ ʛʦʣʝʤʠ ʟʘʪʨʫʜʥʝʥʠʷ, ʟʘʱʦʪʦ ʣʠʧʩʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʦʙʫʯʝʥʠ ʜʘ ʨʘʙʦʪʷʪ ʩ 

ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, ʝ ʩʝʨʠʦʟʥʦ ʧʨʝʧʷʪʩʪʚʠʝ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʟʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʇʨʦʙʣʝʤʲʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʩʪʨʘʥʝʥ, ʘʢʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʧʦ-ʛʦʣʷʤ 

ʙʨʦʡ ʦʙʫʯʝʥʠʷ ʥʘ ʧʝʜʘʛʦʟʠ, ʢʦʠʪʦ ʜʘ ʧʨʠʣʘʛʘʪ ʥʘʫʯʝʥʦʪʦ ʚ ʨʘʙʦʪʥʘ ʩʨʝʜʘ. 

ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚʲʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ɹʲʣʛʘʨʠʷ 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʥʘʤʠʨʘʪ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ɹʲʣʛʘʨʠʷ ʢʘʪʦ 

ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʙʫʯʝʥʠʷ ʥʘ ʙʲʜʝʱʠ ʢʦʨʘʙʥʠ ʩʧʝʮʠʘʣʠʩʪʠ. ʏʨʝʟ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʪʝ ʩʝ ʦʙʫʯʘʚʘʪ ʥʘ 

ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ, ʟʘ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʜʛʦʪʚʝʥʠ. ʉʪʫʜʝʥʪʠʪʝ ʦʪ ʚʠʩʰʝ ʚʦʝʥʥʦʤʦʨʩʢʦ ʫʯʠʣʠʱʝ 

Ăʅ. ʁ. ɺʘʧʮʘʨʦʚñ ʠ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ-ɺʘʨʥʘ ʩʝ ʦʙʫʯʘʚʘʪ ʯʨʝʟ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ 

ʢʘʢ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩ ʙʫʨʥʦ ʚʲʣʥʝʥʠʝ, ʟʘʦʙʠʢʘʣʷʥʝ ʥʘ ʧʨʝʧʷʪʩʪʚʠʷ ʩ ʢʦʨʘʙ, ʢʦʡʪʦ 

ʫʧʨʘʚʣʷʚʘʪ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ.  
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Source: ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ-ɺʘʨʥʘ [8] 
ʌʠʛʫʨʘ 14. ɺʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʢʦʨʘʙʥʠ ʩʧʝʮʠʘʣʠʩʪʠ 

 
Source: ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ-ʉʦʬʠʷ [9] 

ʌʠʛʫʨʘ 15. ɺʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʣʝʪʘʪʝʣʥʠ ʩʧʝʮʠʘʣʠʩʪʠ 

 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʥʘʤʠʨʘ ʩʚʦʝʪʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʙʲʜʝʱʠ ʣʝʪʘʪʝʣʥʠ 

ʩʧʝʮʠʘʣʠʩʪʠ. ʏʨʝʟ VR ʠ AR ʪʝ ʩʝ ʦʙʫʯʘʚʘʪ ʟʘ ʨʝʘʣʥʠ ʩʠʪʫʘʮʠʠ, ʟʘ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʜʛʦʪʚʝʥʠ. 
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ʉʪʫʜʝʥʪʠʪʝ ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ-ʉʦʬʠʷ ʩʝ ʦʙʫʯʘʚʘʪ ʯʨʝʟ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʢʘʢ ʜʘ 

ʩʝ ʩʧʨʘʚʷʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩ ʧʨʦʙʣʝʤʠ ʩʚʲʨʟʘʥʠ ʩ ʘʚʠʘʮʠʷʪʘ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ. 

ɺʠʜʦʚʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʠʟʚʲʥ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʦʪʚʘʨʷʪ ʥʦʚʠ ʭʦʨʠʟʦʥʪʠ ʠ ʠʟʚʲʥ ʫʯʝʙʥʘʪʘ ʩʨʝʜʘ. ʆʩʚʝʥ ʚ 

ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩʣʫʞʠ ʥʘ ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ ʠ ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʡʪʦ ʧʨʝʜʦʩʪʘʚʷ  ʜʦʩʪʲʧ ʥʘ 

ʚʩʝʢʠ ʞʝʣʘʝʱ ʜʘ ʩʪʘʥʝ ʯʘʩʪ ʦʪ ʦʙʩʪʘʥʦʚʢʘʪʘ. ɺʩʝʢʠ ʙʲʜʝʱ ʫʯʝʥʠʢ ʠʣʠ ʩʪʫʜʝʥʪ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʝ ʩ 

ʙʘʟʘʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʣʠ ʫʯʠʣʠʱʝʪʦ, ʚ ʢʦʝʪʦ ʠʩʢʘ ʜʘ ʧʨʦʜʲʣʞʠ ʩʚʦʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʪʦ ʨʘʟʛʣʝʜʘ 

ʫʯʝʙʥʦʪʦ ʟʘʚʝʜʝʥʠʝ ʠ ʩʝ ʟʘʧʦʟʥʘʝ ʩ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʪʦ ʧʨʝʜʣʘʛʘ. ʊʦʟʠ ʪʝʭʥʦʣʦʛʠʯʝʥ ʥʘʧʨʝʜʲʢ ʧʦʟʚʦʣʷʚʘ 

ʥʘ ʞʝʣʘʝʱʠʪʝ ʜʘ ʥʘʫʯʘʪ ʧʦʚʝʯʝ ʟʘ ʠʟʙʨʘʥʦʪʦ ʦʪ ʪʷʭ ʚʠʩʰʝ ʫʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ ʠʣʠ ʫʯʠʣʠʱʝ ʙʝʟ ʜʘ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʘ ʬʠʟʠʯʝʩʢʠ ʚ ʩʛʨʘʜʘʪʘ, ʟʘ ʜʘ ʷ ʨʘʟʛʣʝʜʘʪ, ʢʦʝʪʦ ʝ ʦʛʨʦʤʥʦ ʧʨʝʜʠʤʩʪʚʦ ʱʦ ʩʝ ʦʪʥʘʩʷ 

ʜʦ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʜʨʫʛʘ ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ. ʋʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ, ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʥʷʤʘ ʜʘ 

ʠʤʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʠʝʤʥʠ ʜʥʠ, ʚ ʢʦʠʪʦ ʜʘ ʟʘʧʦʟʥʘʚʘʪ ʞʝʣʘʝʱʠʪʝ, ʩ ʪʝʭʥʠʪʝ ʤʘʪʝʨʠʘʣʥʠ ʙʘʟʠ. 

ɺʤʝʩʪʦ ʪʦʚʘ ʱʝ ʤʦʛʘʪ ʜʘ ʦʙʲʨʥʘʪ ʧʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ ʩʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʫʯʝʥʠʮʠ ʠʣʠ 

ʩʪʫʜʝʥʪʠ ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʟʘ ʪʘʢʠʚʘ ʮʝʣʠ. 

 

ʋʥʠʚʝʨʩʠʪʝʪʠ ʧʨʠʣʘʛʘʱʠ VR ʠ AR ʠʟʚʲʥ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ 

 
Source: Yale University [10] 

ʌʠʛʫʨʘ 16. ɺʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪ ʁʝʡʣ 

 
Source: Tilburg University [11] 

ʌʠʛʫʨʘ 17. ɺʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪ ʊʠʣʙʫʨʛ 
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ʋʥʠʚʝʨʩʠʪʝʪʠ ʠ ʫʯʠʣʠʱʘ ʧʨʠʣʘʛʘʱʠ VR ʠ AR ʠʟʚʲʥ ʦʙʫʯʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʚ ɹʲʣʛʘʨʠʷ 

 
Source: ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ-ʇʣʝʚʝʥ [12] 

ʌʠʛʫʨʘ 7. ɺʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪ ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ- ʇʣʝʚʝʥ 

 
Source: ʉʨʝʜʥʦ ʫʯʠʣʠʱʝ Ăʉʘʚʘ ɼʦʙʨʦʧʣʦʜʥʠñ- ʐʫʤʝʥ [13] 

ʌʠʛʫʨʘ 8. ɺʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʥʘ ʉʋ "ʉʘʚʘ ɼʦʙʨʦʧʣʦʜʥʠ" - ʐʫʤʝʥ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʧʨʝʦʙʨʘʟʷʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʢʘʪʦ ʛʦ ʥʘʧʨʘʚʷʪ ʧʦ-

ʝʬʝʢʪʠʚʥʦ ʠ ʘʥʛʘʞʠʨʘʱʦ ʟʘ ʚʩʠʯʢʠ. ʏʨʝʟ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʫʯʝʙʥʠ 

ʧʨʝʞʠʚʷʚʘʥʠʷ, ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ  ʧʦʤʘʛʘʪ ʥʘ ʫʯʘʱʠʪʝ ʩʝ ʜʘ ʨʘʟʚʠʷʪ ʫʤʝʥʠʷʪʘ ʠ ʟʥʘʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ 

ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʤ ʫʯʘʩʪʠʝ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʠʯʥʘ ʪʝʥʜʝʥʮʠʷ, ʘ ʦʙʝʱʘʚʘʱʘ ʥʦʚʘ ʝʨʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ʏʨʝʟ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʧʲʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʪʝʟʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʦʞʝʤ ʜʘ ʩʲʟʜʘʜʝʤ ʧʦ-ʜʦʙʨʦ ʙʲʜʝʱʝ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʜʘ ʧʦʜʛʦʪʚʠʤ ʫʯʝʥʠʮʠʪʝ ʟʘ 

ʫʩʧʝʰʥʦʪʦ ʠʤ ʫʯʘʩʪʠʝ ʚ ʜʠʛʠʪʘʣʥʠʷ ʩʚʷʪ. 
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ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʚʲʚ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ 

 Digitalisation in the Financial Sector 

ɸʛʣʠʢʘ ʂʲʥʝʚʘ1 

 

ʈʝʟʶʤʝ 

ɺ ʜʦʢʣʘʜʘ ʝ ʠʟʩʣʝʜʚʘʥʦ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʬʠʥʘʥʩʦʚʠʪʝ ʧʘʟʘʨʠ, ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ ʠ ʯʘʩʪʥʦʪʦ ʧʝʥʩʠʦʥʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʀʟʚʝʞʜʘʪ ʩʝ ʦʩʥʦʚʥʠʪʝ 

ʧʦʣʟʠ ʦʪ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ.     

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʬʠʥʘʥʩʦʚ ʩʝʢʪʦʨ, ʬʠʥʪʝʭ, ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ 

ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ. 

JEL: G2, O14, O3. 

 

Abstract 

In this paper, the impact of digitalisation and technology in the areas of financial markets, 

insurance, and private pensions has been examined. The major benefits that digital technology and its 

applications bring have been outlined.   

Key words: digitalisation, financial sector, fintech, distributed ledger technology. 

   

ʋʚʦʜ 

 

ʊʝʭʥʦʣʦʛʠʠʪʝ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʙʲʨʟʦ ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʬʫʥʢʮʠʦʥʠʨʘ ʬʠʥʘʥʩʦʚʠʷʪ 

ʩʝʢʪʦʨ. ʀʥʦʚʘʪʠʚʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʬʠʥʘʥʩʦʚʠ ʫʩʣʫʛʠ, ʠʣʠ ʬʠʥʪʝʭ, ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʬʠʥʘʥʩʦʚʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ ʫʩʣʫʛʠ ʠ 

ʩʧʦʤʘʛʘʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ ʘʥʛʘʞʠʨʘʥʦʩʪ2. 

ʅʦʚʠʪʝ ʠ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ, ʚʢʣʶʯʚʘʪ 

ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ (DLT), ʛʦʣʝʤʠ ʜʘʥʥʠ, ʠʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (IoT), 

ʠʟʯʠʩʣʝʥʠʷ ʚ ʦʙʣʘʢ, ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ (AI), ʙʠʦʤʝʪʨʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʘʟʰʠʨʝʥʘ ʠ ʚʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ. ʄʥʦʛʦ ʦʪ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʚʟʘʠʤʥʦ ʟʘʚʠʩʠʤʠ. ʅʘʧʨʠʤʝʨ, ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʩʝ 

ʨʘʟʚʠʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ, ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʦʙʣʘʮʠ ʠ ʚʩʝ ʧʦʚʝʯʝ ʥʘ ʠʥʪʝʨʥʝʪ ʥʘ 

ʥʝʱʘʪʘ3. 

ʅʦʚʠʪʝ ʠ ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ ʠʤʘʪ 

ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ ʤʥʦʞʝʩʪʚʦ ʘʩʧʝʢʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʥʘʥʩʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʥʦʚʠ ʙʠʟʥʝʩ 

ʤʦʜʝʣʠ ʠ ʧʨʦʜʫʢʪʦʚʠ ʜʠʟʘʡʥʠ, ʢʦʥʢʫʨʝʥʮʠʷ, ʦʧʝʨʘʪʠʚʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ, ʜʦʩʪʲʧʥʦʩʪ, 

ʘʥʛʘʞʠʨʘʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʩʢʦʨʦʩʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʘʥʘʣʠʟʠ, ʧʦʚʝʨʠʪʝʣʥʦʩʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪ ʠ 

ʨʠʩʢ ʟʘ ʜʠʛʠʪʘʣʥʘʪʘ ʩʠʛʫʨʥʦʩʪ4. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚʲʚ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ.  

ɿʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʮʝʣʪʘ, ʚ ʜʦʢʣʘʜʘ ʩʝ ʦʯʝʨʪʘʚʘʪ ʩʣʝʜʥʠʪʝ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚʲʨʭʫ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ. 

2. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ. 

 
1 ɻʣ.ʘʩ.ʜ-ʨ ʢʘʪʝʜʨʘ Ăʌʠʥʘʥʩʠò, ʋʅʉʉ 
2 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 3 
3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13 
4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 8 
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3. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʣʟʠʪʝ ʦʪ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚʲʚ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ. ʇʨʝʜʤʝʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ 

ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ. 

ʆʩʥʦʚʥʘʪʘ ʪʝʟʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ, ʯʝ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʥʦ ʱʝ 

ʧʦʜʦʙʨʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ. 

 

1. ʆʧʨʝʜʝʣʝʥʠʷ ʟʘ ʌʠʥʪʝʭ 

 

ʅʷʢʦʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʬʠʥʪʝʭ ʚʢʣʶʯʚʘʪ: 

- "ʥʦʚʦʚʲʟʥʠʢʚʘʱʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʣʘʛʘʥʠ ʚʲʚ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ" (HKMA)1; 

- "ʬʠʥʘʥʩʦʚʠ ʠʥʦʚʘʮʠʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ" (FSB)2; 

- "ʠʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ" (US National Economic Council). 

 

2. ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ 

 

ʊʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʠ ʥʦʚʠʪʝ ʠʥʦʚʘʮʠʠ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʮʷʣʘʪʘ ʚʝʨʠʛʘ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ ʠ ʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʪʫʢ ʨʘʤʢʘ ʢʣʘʩʠʬʠʮʠʨʘ ʦʙʭʚʘʥʘʪʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʩʝʤ ʦʪʜʝʣʥʠ ʢʘʪʝʛʦʨʠʠ: ʧʣʘʱʘʥʠʷ, 

ʧʣʘʥʠʨʘʥʝ, ʢʨʝʜʠʪʠʨʘʥʝ ʠ ʬʠʥʘʥʩʠʨʘʥʝ, ʪʲʨʛʦʚʠʷ ʠ ʠʥʚʝʩʪʠʮʠʠ, ʟʘʩʪʨʘʭʦʚʘʥʝ, ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ, 

ʦʧʝʨʘʮʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ. 

ɺ ʪʘʙʣʠʮʘ 1 ʩʝ ʧʦʩʦʯʚʘʪ ʢʘʪʝʛʦʨʠʠʪʝ ʬʠʥʘʥʩʦʚʠ ʜʝʡʥʦʩʪʠ ʠ ʫʩʣʫʛʠ, ʚ ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘʪ 

ʠʟʙʨʘʥʠʪʝ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ.  

 

ʊʘʙʣʠʮʘ 1 ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ 

 

ʎʠʬʨʦʚʘ 

ʪʝʭʥʦʣʦʛʠʷ 

ʌʠʥʘʥʩʦʚʠ ʜʝʡʥʦʩʪʠ ʠ ʫʩʣʫʛʠ 

ʇʣʘʪʝʞʥʠ 

ʫʩʣʫʛʠ 

ʂʦʥʩʫʣʪʘʥʪ

ʩʢʠ ʠ 

ʘʛʝʥʪʩʢʠ 

ʫʩʣʫʛʠ 

ʇʣʘʥʠʨʘʥʝ 

ʀʥʚʝʩʪʠ

ʮʠʠ ʠ 

ʪʲʨʛʦʚʠʷ 

ʂʨʝʜʠʪ

ʠʨʘʥʝ ʠ 

ʬʠʥʘʥʩ

ʠʨʘʥʝ 

ɿʘʩʪʨʘʭʦʚʘ

ʥʝ 
ʉʠʛʫʨʥʦʩʪ 

ʆʧʝʨʘʮ

ʠʠ 

ʂʦʤʫʥʠʢʘ

ʮʠʠ 

ʊʝʭʥʦʣʦʛʠʷ ʥʘ 

ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ 

ʩʯʝʪʦʚʦʜʥʘ 

ʢʥʠʛʘ 

X X X X X X X X 

ɻʦʣʝʤʠ ʜʘʥʥʠ  X X X X X X X 

ʀʥʪʝʨʥʝʪ ʥʘ 

ʥʝʱʘʪʘ 
    X   X 

ʀʟʯʠʩʣʝʥʠʷ ʚ 

ʦʙʣʘʢ 
   X   X  

ʀʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ 
 X X  X   X 

ɹʠʦʤʝʪʨʠʯʥʠ 

ʪʝʭʥʦʣʦʛʠʠ 
    X X   

ʈʘʟʰʠʨʝʥʘ 

/ɺʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ 

 X X     X 

ʀʟʪʦʯʥʠʢ: OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 14 

 
1 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 5 
2 FSB FinTech Issues Group Interim Report, 2017 
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ʂʘʢʪʦ ʝ ʚʠʜʥʦ ʦʪ ʪʘʙʣʠʮʘ 1, ʥʷʢʦʠ ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʠʤʘʪ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʜʦʢʘʪʦ 

ʜʨʫʛʠ ʦʩʪʘʚʘʪ ʧʦ-ʦʛʨʘʥʠʯʝʥʠ, ʥʦ ʚʩʠʯʢʠ ʪʝ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʦʢʘʞʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ. 

o ʇʣʘʱʘʥʠʷ - ʧʣʘʱʘʥʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʡ-ʦʩʥʦʚʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʮʠʬʨʦʚʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʲʚ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ, ʢʦʝʪʦ, ʤʘʢʘʨ ʠ ʜʘ ʥʝ ʝ ʥʦʚʦ, ʩʝ ʨʘʟʚʠʚʘ ʟʘʝʜʥʦ ʩ 

ʥʦʚʦʚʲʟʥʠʢʚʘʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʲʧʨʝʢʠ ʯʝ ʮʠʬʨʦʚʠʪʝ ʧʣʘʱʘʥʠʷ ʟʘʧʦʯʥʘʭʘ ʩ ʬʠʟʠʯʝʩʢʠ 

ʠʥʩʪʨʫʤʝʥʪʠ (ʥʘʧʨ. ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ), ʪʝ ʚʩʝ ʧʦʚʝʯʝ ʧʨʝʤʠʥʘʚʘʪ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʩʬʝʨʘ. ʊʝʟʠ 

ʠʥʦʚʘʪʠʚʥʠ ʧʣʘʪʝʞʥʠ ʫʩʣʫʛʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʦʥʣʘʡʥ ʧʣʘʱʘʥʠʷ ʠ ʤʦʙʠʣʥʠ ʧʣʘʱʘʥʠʷ. 

ʆʥʣʘʡʥ ʧʣʘʱʘʥʠʷʪʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʧʣʘʪʝʞʥʠ ʥʘʨʝʞʜʘʥʠʷ, ʢʦʠʪʦ ʩʝ ʧʦʜʘʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʨʥʝʪ, ʘ ʤʦʙʠʣʥʠʪʝ ʧʣʘʱʘʥʠʷ - ʢʘʪʦ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʨʘʟʯʠʪʘʪ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʤʦʙʠʣʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʤʨʝʞʘ1. ʉʣʝʜʦʚʘʪʝʣʥʦ ʦʥʣʘʡʥ ʧʣʘʱʘʥʠʷʪʘ 

ʚʢʣʶʯʚʘʪ ʦʥʣʘʡʥ ʙʘʥʢʠʨʘʥʝʪʦ, ʝʣʝʢʪʨʦʥʥʘ ʪʲʨʛʦʚʠʷ (ʥʘʧʨ. Amazon) ʠ ʧʣʘʪʝʞʥʠ ʫʩʣʫʛʠ (ʥʘʧʨ. 

PayPal). 

ʄʦʙʠʣʥʠʪʝ ʧʣʘʱʘʥʠʷ ʚʢʣʶʯʚʘʪ ʪʨʘʥʟʘʢʮʠʠ ʩ ʤʦʙʠʣʥʠ ʧʘʨʠ ʯʨʝʟ ʤʦʙʠʣʥʠ ʤʨʝʞʦʚʠ ʦʧʝʨʘʪʦʨʠ 

(ʥʘʧʨ. ʧʣʘʱʘʥʠʷ ʯʨʝʟ SMS) ʠ ʧʨʝʜʧʣʘʪʝʥʠ ʢʘʨʪʠ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ. ʇʣʘʱʘʥʠʷʪʘ ʥʝ ʩʝ 

ʦʛʨʘʥʠʯʘʚʘʪ ʩʘʤʦ ʜʦ ʙʘʥʢʦʚʠʷ ʩʝʢʪʦʨ. ʇʨʠʣʦʞʝʥʠʷ ʟʘ ʤʦʙʠʣʥʠ ʧʣʘʱʘʥʠʷ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʚ 

ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ, ʢʲʜʝʪʦ ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʠ ʧʣʘʱʘʥʠʷʪʘ ʧʦ ʟʘʩʪʨʘʭʦʚʢʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ2. 

ɺ ʜʨʫʛʠ ʩʣʫʯʘʠ ʮʠʬʨʦʚʠʪʝ ʪʨʘʥʟʘʢʮʠʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʥʦʚʠ ʙʠʟʥʝʩ ʤʦʜʝʣʠ, ʩʲʟʜʘʜʝʥʠ ʟʘ 

ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʠʪʝ ʧʣʘʱʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʯʨʝʟ ʧʣʘʪʬʦʨʤʠ ʟʘ ʦʙʤʝʥ ʥʘ ʚʘʣʫʪʘ ʦʪ ʪʠʧʘ peer-

to-peer, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʚʲʨʟʚʘʪ ʢʫʧʫʚʘʯʠ ʠ ʧʨʦʜʘʚʘʯʠ ʥʘ ʚʘʣʫʪʘ, ʟʘ ʜʘ ʝʣʠʤʠʥʠʨʘʪ ʨʘʟʣʠʢʘʪʘ ʚ 

ʦʙʤʝʥʥʠʷ ʢʫʨʩ. 

ʀʥʦʚʘʪʠʚʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʧʣʘʱʘʥʠʷ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ 

ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ ʝ ʧʨʦʪʦʢʦʣ, ʠʟʧʦʣʟʚʘʥ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʯʝʪʦʚʦʜʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʟʘʧʠʩʠ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʚʘ, ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʩʦʙʩʪʚʝʥʦʩʪ, ʪʨʘʥʟʘʢʮʠʠ ʠʣʠ ʜʦʛʦʚʦʨʥʠ ʩʧʦʨʘʟʫʤʝʥʠʷ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ 

ʢʥʠʛʘ ʦʙʘʯʝ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʮʝʥʪʨʘʣʥʦ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʠʣʠ ʧʦʩʨʝʜʥʠʢ, ʘ ʩʧʦʜʝʣʷ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʟʘ 

ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʢʥʠʛʘ ʩ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ. ɺʩʝʢʠ 

ʫʯʘʩʪʥʠʢ ʨʘʟʧʦʣʘʛʘ ʩʲʩ ʩʦʙʩʪʚʝʥʦ ʠʜʝʥʪʠʯʥʦ ʢʦʧʠʝ ʥʘ ʩʯʝʪʦʚʦʜʥʘʪʘ ʢʥʠʛʘ ʠ ʚʩʷʢʦ ʥʦʚʦ ʜʦʧʲʣʥʝʥʠʝ 

ʢʲʤ ʥʝʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʜʦʙʨʝʥʦ ʠ ʩʲʛʣʘʩʫʚʘʥʦ ʦʪ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ. ʉʯʝʪʦʚʦʜʥʠʪʝ ʢʥʠʛʠ ʩʝ 

ʬʦʨʤʠʨʘʪ ʯʨʝʟ ʧʦʨʝʜʠʮʘ ʠʣʠ "ʚʝʨʠʛʘ" ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʙʣʦʢʦʚʝ. ʂʦʛʘʪʦ ʪʨʘʥʟʘʢʮʠʷʪʘ ʙʲʜʝ 

ʦʜʦʙʨʝʥʘ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ, ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʪʨʘʥʟʘʢʮʠʠʪʝ ʩʝ ʦʙʨʘʟʫʚʘ ʥʦʚ ʙʣʦʢ. ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʩʝ 

ʟʘʧʠʩʚʘ ʪʨʘʡʥʦ ʚ ʩʯʝʪʦʚʦʜʥʘʪʘ ʢʥʠʛʘ ʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʜʧʨʘʚʝʥʘ3. ʊʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ 

ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ, ʥʘʨʠʯʘʥʘ ʦʱʝ ʙʣʦʢʯʝʡʥ, ʢʦʝʪʦ ʝ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʘʪʘ Ⱬ ʬʦʨʤʘ, ʝ ʪʝʭʥʦʣʦʛʠʷ ʟʘ 

ʙʘʟʠ ʜʘʥʥʠ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ, ʩʠʛʫʨʥʦʪʦ ʧʨʝʭʚʲʨʣʷʥʝ (ʩ ʦʢʦʥʯʘʪʝʣʥʦʩʪ) ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ4.  

ʇʲʨʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʧʣʘʱʘʥʝ, ʢʦʝʪʦ ʩʪʘʥʘ ʚʲʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ, 

ʙʝʰʝ ʢʨʠʧʪʦʚʘʣʫʪʘʪʘ ʙʠʪʢʦʡʥ, ʘ ʦʪʪʦʛʘʚʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʜʨʫʛʠ ʢʨʠʧʪʦʚʘʣʫʪʠ ʢʘʪʦ 

ʝʪʝʨ. ʂʨʠʧʪʦʚʘʣʫʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʦʙʠʢʥʦʚʝʥʘ ʚʘʣʫʪʘ ʠ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʩ ʮʠʬʨʦʚʠ 

 
1 See FinCoNet, Online and mobile payments: Supervisory challenges to mitigate security risks, September 2016, p. 15 
2 See OECD, Technology and innovation in the insurance sector, 2017, p. 16 
3 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 9 
4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 11 
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ʧʦʨʪʬʝʡʣʠ, ʩʲʭʨʘʥʷʚʘʥʠ ʚ ʩʤʘʨʪʬʦʥ. ɺʩʠʯʢʠ ʪʨʘʥʟʘʢʮʠʠ ʩʝ ʟʘʧʠʩʚʘʪ ʧʦʩʪʦʷʥʥʦ ʚ ʙʣʦʢʯʝʡʥʘ, ʘ ʥʦʚʘ 

ʚʘʣʫʪʘ ʤʦʞʝ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʦʪ "ʤʠʥʴʦʨʠ", ʢʦʠʪʦ ʫʩʧʝʷʪ ʜʘ ʨʝʰʘʪ ʥʝʦʙʭʦʜʠʤʠʷ ʘʣʛʦʨʠʪʲʤ. 

ʀʥʪʝʣʠʛʝʥʪʥʠʪʝ ʜʦʛʦʚʦʨʠ ʩʘ ʧʦ-ʥʦʚʘ ʨʘʟʨʘʙʦʪʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ 

ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ ʟʘ ʧʣʘʱʘʥʠʷ, ʥʦ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʧʨʝʜʠʟʚʠʢʘʣʠ ʩʲʱʠʪʝ ʦʧʘʩʝʥʠʷ 

ʢʘʪʦ ʜʨʫʛʠʪʝ ʬʦʨʤʠ ʥʘ ʧʣʘʱʘʥʝ, ʩʚʲʨʟʘʥʠ ʩ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ. ʊʝʟʠ 

ʩʧʦʨʘʟʫʤʝʥʠʷ ʩʘ ʩʘʤʦʧʨʠʥʫʜʠʪʝʣʥʠ ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʧʲʣʥʷʚʘʪ ʪʨʘʥʟʘʢʮʠʷ, ʢʦʛʘʪʦ ʩʘ ʠʟʧʲʣʥʝʥʠ 

ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ. ʊʘʢʠʚʘ ʩʧʦʨʘʟʫʤʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʘʧʨʠʤʝʨ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʩʫʘʧʦʚʠ 

ʧʣʘʱʘʥʠʷ. ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚ ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʠʷ ʩʝʢʪʦʨ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʧʣʘʱʘʥʝ ʥʘ 

ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʠ ʦʙʝʟʱʝʪʝʥʠʷ ʧʨʠ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʦ ʩʲʙʠʪʠʝ, ʥʘʧʨʠʤʝʨ ʟʘʢʲʩʥʷʣ 

ʧʦʣʝʪ1. ʈʘʟʨʘʙʦʪʚʘʪ ʩʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʘʚʪʦʤʘʪʠʯʥʠ 

ʧʣʘʱʘʥʠʷ ʟʘ ʩʫʘʧʦʚʝ ʟʘ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʠʣʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʣʘʱʘʥʠʷʪʘ ʟʘ ʤʝʞʜʫʥʘʨʦʜʝʥ 

ʬʨʦʥʪʠʥʛ ʟʘ ʢʘʧʪʠʚʥʠ ʟʘʩʪʨʘʭʦʚʘʪʝʣʠ2. ʀʥʪʝʣʠʛʝʥʪʥʠʪʝ ʜʦʛʦʚʦʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʠ ʩ 

ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʠʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ, ʟʘ ʜʘ ʩʝ ʩʚʲʨʟʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʚʲʨʟʘʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʲʩ 

ʩʲʦʪʚʝʪʥʘʪʘ ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʘ ʧʦʣʠʮʘ3. ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ ʩʝ ʦʪʥʘʩʷ ʜʦ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʩʚʲʨʟʘʥʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʲʙʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʚʠʞʝʥʠʝʪʦ ʠ ʜʨʫʛʠ ʩʝʥʟʦʨʥʠ ʜʘʥʥʠ ʟʘ ʦʙʝʢʪʠ ʚʲʚ 

ʬʠʟʠʯʝʩʢʠʷ ʩʚʷʪ, ʠ ʩʝ ʦʯʘʢʚʘ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʠʟʪʦʯʥʠʢ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ. ʀʥʪʝʨʥʝʪ ʥʘ 

ʥʝʱʘʪʘ ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʙʦʛʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʭʦʨʘʪʘ; ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʣʫʯʝʥʠʪʝ 

ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʦ-ʜʦʙʨʦ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, ʧʨʦʬʠʣʠʨʘʥʝ ʥʘ ʨʠʩʢʘ ʠ 

ʮʝʥʦʦʙʨʘʟʫʚʘʥʝ4. 

ʂʘʪʦ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʥʝʡʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ 

ʠʤʘ ʧʦʪʝʥʮʠʘʣʘ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʧʦʜʦʙʨʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʚʲʚ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʥʝʠʟʤʝʥʥʦʩʪʪʘ ʥʘ ʙʘʟʦʚʠʷ ʢʦʜ ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʥʝʦʙʨʘʪʠʤʦʩʪ ʥʘ ʪʨʘʥʟʘʢʮʠʠʪʝ ʙʠʭʘ 

ʤʦʛʣʠ ʜʘ ʩʲʟʜʘʜʘʪ ʧʦʪʝʥʮʠʘʣʥʠ ʧʨʦʙʣʝʤʠ ʟʘ ʬʠʥʘʥʩʦʚʠʪʝ ʪʨʘʥʟʘʢʮʠʠ, ʪʲʡ ʢʘʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ 

ʪʦʯʥʦʩʪʪʘ ʥʘ ʙʘʟʦʚʠʷ ʢʦʜ ʚʩʝ ʦʱʝ ʝ ʠʟʣʦʞʝʥʘ ʥʘ ʯʦʚʝʰʢʘ ʛʨʝʰʢʘ5. 

o ʂʦʥʩʫʣʪʘʮʠʠ ʠ ʧʣʘʥʠʨʘʥʝ - ʚʲʟʭʦʜʲʪ ʥʘ ʮʠʬʨʦʚʠʪʝ ʧʣʘʪʬʦʨʤʠ ʧʨʝʜʦʩʪʘʚʷ 

ʤʥʦʛʦʙʨʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʥʛʘʞʠʨʘʥʝ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʧʨʠ ʪʷʭʥʦʪʦ 

ʬʠʥʘʥʩʦʚʦ ʧʣʘʥʠʨʘʥʝ. ʋʝʙʩʘʡʪʦʚʝʪʝ ʠ ʦʥʣʘʡʥ ʢʫʨʩʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʫʣʝʩʥʷʪ ʜʦʩʪʲʧʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʦ ʬʠʥʘʥʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʙʫʯʝʥʠʝ. ʂʦʥʩʫʣʪʘʮʠʠʪʝ ʠ ʧʣʘʥʠʨʘʥʝʪʦ ʩʲʱʦ ʩʘ 

ʫʣʝʩʥʝʥʠ ʦʪ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘ ʩ ʠʛʨʦʚʠʟʘʮʠʷ, ʟʘ ʜʘ ʩʝ ʧʦʜʦʙʨʠ 

ʫʯʝʙʥʠʷʪ ʦʧʠʪ6. ʈʘʟʰʠʨʝʥʘʪʘ ʠ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʦʚʠ ʥʘʯʠʥʠ 

ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʲʩ ʟʘʦʙʠʢʘʣʷʱʘʪʘ ʛʠ ʩʨʝʜʘ. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʝ, ʯʝ 

ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʦʩʪʘʚʷ ʧʦʜʦʙʨʝʥ ʠʟʛʣʝʜ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʠʷ ʬʠʟʠʯʝʩʢʠ ʩʚʷʪ, ʚ ʢʦʡʪʦ ʩʝ 

ʥʘʤʠʨʘʪ ʭʦʨʘʪʘ, ʜʦʢʘʪʦ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʲʟʜʘʚʘ ʩʠʤʫʣʠʨʘʥ ʩʚʷʪ7. 

 
1 See OECD, Technology and innovation in the insurance sector, 2017, p. 20 
2 See Allianz, Blockchain technology successfully piloted by Allianz Risk Transfer and Nephila for catastrophe swap, 

Press Release, June 15, 2016, https://commercial.allianz.com/news-and-insights/news/blockchain-piloted-allianz-

risk-transfer.html 
3 See Norton Rose Fulbright, The future of smart contracts in insurance, September 2016, 

https://www.nortonrosefulbright.com/en/about/our-firm 
4 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13 
5 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 12 
6 See 6. G20, OECD, INFE, Ensuring Financial Education and Consumer Protection for All in the Digital Age, 2018, 

pp. 52-54 
7 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 14 
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ʆʙʫʯʝʥʠʝʪʦ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ-ʠʥʪʝʨʘʢʪʠʚʥʦ ʯʨʝʟ ʠʛʨʦʚʠʟʘʮʠʷ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʠ ʫʚʝʨʝʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ ʠʤ. 

ɹʶʜʞʝʪʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʧʝʥʩʠʦʥʥʦ ʧʣʘʥʠʨʘʥʝ ʤʦʛʘʪ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʧʣʘʥʠʨʘʪ ʧʦ-ʜʦʙʨʝ ʩʚʦʠʪʝ ʨʘʟʭʦʜʠ ʠ ʩʧʝʩʪʷʚʘʥʠʷ. ɼʨʫʛʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʪʦ 

ʥʘʧʨʠʤʝʨ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʘʤʦʟʘʜʲʣʞʘʚʘʥʝ, ʢʦʠʪʦ ʥʘʩʲʨʯʘʚʘʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʧʝʩʪʷʚʘʪ, ʤʦʛʘʪ ʜʘ 

ʠʤ ʧʦʤʦʛʥʘʪ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩʲʩ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʝʜʨʘʟʩʲʜʲʮʠ. ʊʘʢʠʚʘ ʮʠʬʨʦʚʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʬʠʥʘʥʩʦʚʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʘ ʰʠʨʦʢʦ ʨʘʟʨʘʙʦʪʝʥʠ1.  

ɼʠʛʠʪʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ, ʟʘ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʣʝʜʷʪ 

ʬʠʥʘʥʩʠʪʝ ʩʠ. ɺ ʥʷʢʦʠ ʩʪʨʘʥʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʧʝʥʩʠʦʥʥʠ "ʪʘʙʣʘ", ʢʦʠʪʦ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 

ʙʝʥʝʬʠʮʠʝʥʪʠʪʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʚʩʠʯʢʠ ʩʚʦʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʝʥʩʠʦʥʥʠ ʜʦʭʦʜʠ ʠ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʜʝʡʩʪʚʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʜʘ ʢʦʨʠʛʠʨʘʪ ʨʘʟʤʝʨʘ ʥʘ ʚʥʦʩʢʠʪʝ ʩʠ2. 

ʎʠʬʨʦʚʠʪʝ ʧʣʘʪʬʦʨʤʠ ʤʦʛʘʪ ʩʲʱʦ ʪʘʢʘ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʨʘʚʥʷʚʘʪ 

ʬʠʥʘʥʩʦʚʠ ʧʨʦʜʫʢʪʠ ʠ ʜʘ ʚʟʝʤʘʪ ʨʝʰʝʥʠʝ ʟʘ ʠʥʚʝʩʪʠʨʘʥʝ ʚ ʪʷʭ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʧʣʘʪʬʦʨʤʠ ʟʘ 

ʩʨʘʚʥʝʥʠʝ, ʢʦʠʪʦ ʧʦʤʘʛʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʠʟʙʠʨʘʪ ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʠ ʧʨʦʜʫʢʪʠ, ʠʧʦʪʝʯʥʠ ʢʨʝʜʠʪʠ 

ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʠ/ʩʧʝʩʪʦʚʥʠ ʧʨʦʜʫʢʪʠ. ʀ ʜʚʝʪʝ ʩʝ ʧʨʠʣʘʛʘʪ ʥʘʡ-ʚʝʯʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʬʠʥʘʥʩʦʚʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʩʣʫʛʠʪʝ ʟʘ ʬʠʥʘʥʩʦʚʦ ʧʣʘʥʠʨʘʥʝ. 

ʂʦʥʩʫʣʪʘʮʠʠʪʝ ʠ ʧʣʘʥʠʨʘʥʝʪʦ ʩʲʱʦ ʩʘ ʫʣʝʩʥʝʥʠ ʦʪ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʦʧʠʪ ʯʨʝʟ ʛʝʡʤʠʬʠʢʘʮʠʷ3. ʈʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʤʦʞʝ ʜʘ 

ʧʦʤʦʛʥʝ ʟʘ ʧʦ-ʣʝʩʥʦʪʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʩʣʦʞʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ ʯʨʝʟ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠ. ɿʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʝ ʠʟʧʦʣʟʚʘ, ʟʘ ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʜʘ ʚʠʟʫʘʣʠʟʠʨʘʪ 

ʩʚʦʠʪʝ ʠʥʚʝʩʪʠʮʠʠ ʠ ʜʘ ʫʣʝʩʥʷʪ ʠʥʚʝʩʪʠʮʠʦʥʥʠʪʝ ʩʠ ʨʝʰʝʥʠʷ4. 

ɼʨʫʛʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʦʥʩʫʣʪʠʨʘʥʝʪʦ ʠ ʧʣʘʥʠʨʘʥʝʪʦ ʝ 

ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʨʦʙʦʢʦʥʩʫʣʪʘʥʪʠ, ʢʦʠʪʦ ʟʘʧʦʯʚʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʟʘ 

ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠ ʠ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʩʲʚʝʪʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʧʦ 

ʩʤʝʪʢʘʪʘ ʥʘ ʜʘʜʝʥʦ ʣʠʮʝ. ʇʦʜʦʙʣʘʩʪʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʤʦʛʘʪ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʨʝʜʠʮʘ 

ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʯʦʚʝʰʢʘʪʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ, ʨʘʟʙʠʨʘʥʝ, ʫʯʝʥʝ, 

ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, ʘʨʛʫʤʝʥʪʠʨʘʥʝ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ5. ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʯʝʩʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʤʘʰʠʥʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʤʘʰʠʥʠʪʝ ʩʝ ʦʙʫʯʘʚʘʪ ʩ ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ, ʟʘ 

ʜʘ ʨʘʟʧʦʟʥʘʚʘʪ ʤʦʜʝʣʠ ʠ ʜʘ ʢʣʘʩʠʬʠʮʠʨʘʪ ʥʦʚʠ ʜʘʥʥʠ. ʏʨʝʟ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʘʪʘ 

ʤʦʞʝ ʜʘ ʥʘʫʯʠ ʤʦʜʝʣʠ ʩ ʥʦʚ ʦʧʠʪ, ʟʘ ʜʘ ʧʦʜʦʙʨʠ ʨʘʙʦʪʘʪʘ ʩʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʤʘʰʠʥʘʪʘ ʥʝ ʩʝ ʦʙʫʯʘʚʘ 

ʥʘʧʲʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʦ; ʧʦ-ʩʢʦʨʦ ʧʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʠʟʠʩʢʚʘ ʟʥʘʯʠʪʝʣʥʦ ʥʠʚʦ ʥʘ ʯʦʚʝʰʢʠ ʧʨʠʥʦʩ, 

ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʜʘʥʥʠʪʝ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʧʨʘʚʠʣʥʦ6. 

ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʧʦʜʢʨʝʧʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʘʪʦ ʯʘʪʙʦʪʦʚʝʪʝ ʤʦʛʘʪ 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʦʪʥʦʩʥʦ ʪʝʭʥʠʷ ʧʨʦʜʫʢʪ 

ʠʣʠ ʫʩʣʫʛʘ. 

 
1 See G20, OECD, INFE, 2018, pp. 52-54 
2 See OECD, Technology and pensions: The potential for FinTech to transform the way pensions operate and how 

governments are supporting its development, 2017, pp. 7-8 
3 See G20, OECD, INFE, 2018, p. 52 
4 See Virtual and Augmented Reality to Disrupt Banking and Finance, October 6, 2023, 

https://www.oxagile.com/article/virtual-augmented-reality-disrupt-banking-finance/ 
5 See Rao A. S., Five Myths and Facts about Artificial Intelligence, Predictive Analytics and Futurism, Issue 14, 

December 2016, pp. 14-17 
6 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13 
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ʇʨʠʣʦʞʝʥʠʷ ʩ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʧʦʜʦʙʥʠ ʥʘ ʪʝʟʠ ʩ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʠ ʚ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʬʠʥʘʥʩʦʚʠ ʢʦʥʩʫʣʪʘʮʠʠ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʚʠʨʪʫʘʣʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʩ ʙʘʥʢʦʚʠ ʠʣʠ 

ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʠ ʝʢʩʧʝʨʪʠ1. 

o ʀʥʚʝʩʪʠʮʠʠ ʠ ʪʲʨʛʦʚʠʷ - ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʦʚʠ ʠ/ʠʣʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʥʘʯʠʥʠ ʟʘ ʜʦʩʪʲʧ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʲʨʛʦʚʠʷʪʘ ʠ ʠʥʚʝʩʪʠʮʠʠʪʝ. 

ʅʘʧʨʠʤʝʨ ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʜʠʨʝʢʪʥʘ ʪʲʨʛʦʚʠʷ ʠ ʠʥʚʝʩʪʠʮʠʠ ʫʣʝʩʥʷʚʘʪ ʜʦʩʪʲʧʘ ʜʦ ʧʘʟʘʨʠʪʝ ʢʘʢʪʦ 

ʟʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ ʠʥʚʝʩʪʠʪʦʨʠ, ʪʘʢʘ ʠ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʜʨʝʙʥʦ. ɿʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʪʝ 

ʠʥʚʝʩʪʠʪʦʨʠ ʪʝʟʠ ʧʣʘʪʬʦʨʤʠ ʥʘʤʘʣʷʚʘʪ ʟʘʚʠʩʠʤʦʩʪʪʘ ʦʪ ʤʘʨʢʝʪ ʤʝʡʢʲʨʠʪʝ ʟʘ ʮʝʣʠʪʝ ʥʘ 

ʪʲʨʛʦʚʠʷʪʘ. ɿʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʥʘ ʜʨʝʙʥʦ ʪʲʨʛʦʚʠʷʪʘ ʠ ʠʥʚʝʩʪʠʨʘʥʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʥʘ 

ʤʥʦʛʦ ʧʦ-ʥʠʩʢʘ ʮʝʥʘ, ʦʪʢʦʣʢʦʪʦ ʯʨʝʟ ʧʦʩʨʝʜʥʠʢ, ʘ ʥʷʢʦʠ ʧʣʘʪʬʦʨʤʠ ʜʦʨʠ ʧʨʝʜʣʘʛʘʪ ʛʦʪʦʚʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʨʘʙʦʪʝʥʠ ʧʦʨʪʬʝʡʣʠ2. ɼʨʫʛ ʧʨʠʤʝʨ ʩʘ ʩʦʮʠʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʪʲʨʛʦʚʠʷ. ʊʝ 

ʤʦʛʘʪ ʜʘ ʧʦʟʚʦʣʷʪ ʥʘ ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʢʦʧʠʨʘʪ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʪʲʨʛʦʚʠʷ ʥʘ 

ʪʲʨʛʦʚʮʠʪʝ, ʢʦʠʪʦ ʩʘ ʠʟʙʨʘʣʠ ʜʘ ʩʣʝʜʚʘʪ. 

ʅʘ ʙʘʟʦʚʦ ʥʠʚʦ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠ ʚ ʪʲʨʛʦʚʠʷʪʘ ʠ ʙʲʨʟʠʥʘʪʘ, ʩ ʢʦʷʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʲʣʥʷʚʘʪ ʩʜʝʣʢʠʪʝ, ʧʦʟʚʦʣʠʭʘ ʚʠʩʦʢʦʯʝʩʪʦʪʥʘ ʪʲʨʛʦʚʠʷ. ɸʣʛʦʨʠʪʤʠʯʥʘʪʘ ʪʲʨʛʦʚʠʷ ʦʙʘʯʝ ʚʝʯʝ ʩʝ 

ʨʘʟʰʠʨʷʚʘ ʩ ʥʦʚʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʣʘʪʬʦʨʤʠʪʝ ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʠ ʩʲʚʝʪʠ ʧʨʝʜʣʘʛʘʪ ʫʩʣʫʛʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠ ʠ 

ʧʦʨʪʬʝʡʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʪʲʨʛʫʚʘʪ, ʟʘ ʜʘ ʧʦʜʜʲʨʞʘʪ ʞʝʣʘʥʠʪʝ ʨʠʩʢʦʚʠ ʧʨʦʬʠʣʠ ʥʘ 

ʧʦʨʪʬʝʡʣʠʪʝ ʠʣʠ ʜʘ ʨʝʘʣʠʟʠʨʘʪ ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʟʘʛʫʙʠ ʟʘ ʜʘʥʲʯʥʠ ʮʝʣʠ3. ʇʣʘʪʬʦʨʤʠʪʝ ʟʘ 

ʨʦʙʦʪʠʟʠʨʘʥʠ ʩʲʚʝʪʠ ʤʦʛʘʪ ʩʲʱʦ ʪʘʢʘ ʜʘ ʠʟʧʦʣʟʚʘʪ ʘʣʛʦʨʠʪʤʠ, ʟʘ ʜʘ ʧʨʝʧʦʨʲʯʘʪ ʦʧʨʝʜʝʣʝʥʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʘ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʚʠʜ ʧʨʦʬʠʣʘ ʠʣʠ ʨʠʩʢʘ ʥʘ ʠʥʚʝʩʪʠʪʦʨʘ. ʇʦʜʦʙʥʠ ʫʩʣʫʛʠ, ʧʨʝʜʣʘʛʘʥʠ ʥʘ 

ʬʠʨʤʠ, ʤʦʛʘʪ ʜʘ ʠʤ ʧʦʤʦʛʥʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʨʠʩʢʘ ʥʘ ʧʦʨʪʬʝʡʣʘ ʠʣʠ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʘʢʪʠʚʠʪʝ ʠ ʧʘʩʠʚʠʪʝ. 

ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʠʤʘ ʠ ʧʦʪʝʥʮʠʘʣʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ 

ʯʨʝʟ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʪʦʚʘ ʢʦʠ ʠʥʚʝʩʪʠʮʠʠ ʱʝ ʙʲʜʘʪ ʩ ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʚ 

ʙʲʜʝʱʝ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʚʝʯʝ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠ ʭʝʜʞ ʬʦʥʜʦʚʝ4. ʅʷʢʦʠ ʭʝʜʞ ʬʦʥʜʦʚʝ ʚʝʯʝ ʠʟʧʦʣʟʚʘʪ 

ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʩʚʦʠʪʝ ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʤʦʜʝʣʠ. ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ 

ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʧʨʦʤʝʥʣʠʚʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʩʦʮʠʘʣʥʘʪʘ ʩʬʝʨʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʪʦ 

ʫʧʨʘʚʣʝʥʠʝ, ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʘʪʘ ʩʪʨʘʪʝʛʠʷ5. 

o ʂʨʝʜʠʪʠʨʘʥʝ ʠ ʬʠʥʘʥʩʠʨʘʥʝ - ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʧʝʨʘʮʠʠʪʝ 

ʧʦ ʦʪʧʫʩʢʘʥʝ ʥʘ ʢʨʝʜʠʪʠ ʠ ʬʠʥʘʥʩʠʨʘʥʝ ʩʧʦʤʘʛʘʪ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʢʨʝʜʠʪʠ ʥʘ ʣʠʮʘ ʠʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʠʪʦ ʧʨʝʜʠ ʪʦʚʘ ʩʘ ʠʤʘʣʠ ʟʘʪʨʫʜʥʝʥ ʜʦʩʪʲʧ ʜʦ ʪʨʘʜʠʮʠʦʥʥʠʷ ʢʨʝʜʠʪʝʥ ʧʘʟʘʨ. 

ʇʦʷʚʷʚʘʪ ʩʝ ʥʦʚʠ ʙʠʟʥʝʩ ʤʦʜʝʣʠ ʟʘ ʦʪʧʫʩʢʘʥʝ ʥʘ ʟʘʝʤʠ ʠ ʬʠʥʘʥʩʠʨʘʥʝ, ʥʘʡ-ʚʝʯʝ ʧʣʘʪʬʦʨʤʠ ʦʪ 

ʪʠʧʘ "peer-to-peer". ʊʝʟʠ ʧʣʘʪʬʦʨʤʠ ʦʪ ʪʠʧʘ "peer-to-peer" ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʝʜʠʥ ʦʪ ʥʷʢʦʣʢʦ 

ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʘ. ʇʨʠ ʧʣʘʪʬʦʨʤʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʜʘʨʝʥʠʷ ʠ ʚʲʟʥʘʛʨʘʞʜʝʥʠʷ, ʬʠʟʠʯʝʩʢʠʪʝ ʣʠʮʘ, ʢʦʠʪʦ 

 
1 See MetLife, MetLife launches virtual reality in India, March 8, 2017, https://www.metlife.com.au/blog/blog-

home/industry-insights/launch-virtual-reality-in-india/ 
2 See OECD, Robo-advice for pensions, 2017, p. 7 
3 See OECD, Robo-advice for pensions, 2017, p. 7-10 
4 See Satariano A., Silicon Valley Hedge Fund Takes on Wall Street With AI Trader, Bloomberg, 6 February 2017, 

https://www.bloomberg.com/news/articles/2017-02-06/silicon-valley-hedge-fund-takes-on-wall-street-with-ai-trader 
5 See GlobeNewswire, Sustainalytics Launches ESG Signals, December 14, 2016, 

https://www.globenewswire.com/en/news-release/2016/12/14/897471/34801/en/Sustainalytics-Launches-ESG-

Signals.html 
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ʬʠʥʘʥʩʠʨʘʪ ʢʦʥʪʨʘʛʝʥʪʘ, ʜʠʨʝʢʪʥʦ ʜʘʨʷʚʘʪ ʩʨʝʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʟʘ ʩʦʮʠʘʣʥʘ ʢʘʫʟʘ ʠʣʠ ʚ ʟʘʤʷʥʘ ʥʘ 

ʙʲʜʝʱʦ ʚʲʟʥʘʛʨʘʞʜʝʥʠʝ (ʦʙʠʢʥʦʚʝʥʦ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʘ, ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʬʠʥʘʥʩʠʨʘʥʠʷ ʧʨʦʝʢʪ). ʇʨʠ 

ʧʣʘʪʬʦʨʤʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʟʘʝʤʠ, ʬʠʟʠʯʝʩʢʠʪʝ ʣʠʮʘ ʦʯʘʢʚʘʪ ʜʘ ʧʦʣʫʯʘʪ ʚʲʟʚʨʲʱʘʝʤʦʩʪ ʥʘ 

ʠʥʚʝʩʪʠʮʠʷʪʘ ʩʠ. ʇʨʠ ʧʣʘʪʬʦʨʤʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʜʷʣʦʚʦ ʫʯʘʩʪʠʝ, ʣʠʮʘʪʘ ʧʦʣʫʯʘʚʘʪ ʜʷʣ ʚ ʢʦʤʧʘʥʠʷʪʘ, 

ʢʦʷʪʦ ʥʘʙʠʨʘ ʩʨʝʜʩʪʚʘ. 

¶ ɻʦʣʝʤʠʪʝ ʜʘʥʥʠ ʩʲʱʦ ʪʘʢʘ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʜʦʙʨʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʦʚʝʪʝ, 

ʩʚʲʨʟʘʥʠ ʩ ʢʨʝʜʠʪʠʨʘʥʝʪʦ. ɺ ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʧʦʷʚʷʚʘʪ ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʨʝʜʠʪʥʠ 

ʪʦʯʢʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʠ ʧʨʦʤʝʥʣʠʚʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʢʦʠʪʦ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʪʝʟʠ ʪʦʯʢʠ, ʟʘ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʧʦ-ʜʦʙʨʝ ʨʠʩʢʦʚʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʘʜʝʥʦ ʣʠʮʝ. 

ʎʠʬʨʦʚʠʟʘʮʠʷʪʘ ʥʘ ʝʞʝʜʥʝʚʥʠʪʝ ʜʝʡʥʦʩʪʠ ʜʨʘʩʪʠʯʥʦ ʫʚʝʣʠʯʠ ʦʙʝʤʘ ʥʘ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ, 

ʩʲʟʜʘʚʘʡʢʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʛʦʣʝʤʠ ʠ ʩʣʦʞʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, ʦʙʠʢʥʦʚʝʥʦ ʥʘʨʠʯʘʥʠ "ʛʦʣʝʤʠ 

ʜʘʥʥʠ". ʊʘʢʠʚʘ ʜʘʥʥʠ ʩʝ ʧʦʣʫʯʘʚʘʪ ʥʝ ʩʘʤʦ ʦʪ ʪʝʢʩʪʦʚʠ ʠʣʠ ʮʠʬʨʦʚʠ ʬʦʨʤʠ, ʥʦ ʠ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʚʠʜʝʦ- ʠ ʘʫʜʠʦʢʣʠʧʦʚʝ, ʢʘʢʪʦ ʠ ʦʪ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠ ʜʨʫʛʠ ʫʩʪʨʦʡʩʪʚʘ 

(ʥʘʧʨ. ʩʤʘʨʪʬʦʥʠ, ʧʝʨʩʦʥʘʣʥʠ ʢʦʤʧʶʪʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʨʥʝʪ). ɹʲʨʟʠʷʪ ʥʘʧʨʝʜʲʢ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʯʝ ʧʦʟʚʦʣʷʚʘ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʪʘʢʠʚʘ ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ 

ʜʘʥʥʠ. ɻʦʣʝʤʠʪʝ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʦʪ ʚʝʨʠʛʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ 

ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʧʨʦʜʫʢʪʠ - ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʜʦ ʧʨʦʜʘʞʙʘʪʘ. ʊʨʠ ʧʦʥʷʪʠʷ, ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʩ 

ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ, ʩʘ ʠʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ, ʠʟʯʠʩʣʠʪʝʣʥʠ ʦʙʣʘʮʠ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ʀʥʪʝʨʥʝʪ ʥʘ 

ʥʝʱʘʪʘ ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ, ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʦʙʣʘʮʠ ʫʣʝʩʥʷʚʘʪ ʦʙʨʘʙʦʪʢʘʪʘ ʠ 

ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʛʦʣʝʤʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ, ʘ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʥʘʯʠʥ ʟʘ 

ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ1. ʋʩʣʫʛʠʪʝ, ʙʘʟʠʨʘʥʠ ʥʘ ʦʙʣʘʢ, ʦʩʠʛʫʨʷʚʘʪ ʨʝʥʪʘʙʠʣʝʥ 

ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʤʘʱʘʙʠʨʫʝʤ ʢʘʧʘʮʠʪʝʪ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʠ ʧʨʠ ʧʦʠʩʢʚʘʥʝ. 

ʆʙʣʘʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʠʭʘ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʜʘ ʩʲʙʠʨʘʪ 

ʠ ʘʥʘʣʠʟʠʨʘʪ ʜʘʥʥʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʣʝʩʥʠʭʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠ ʠ ʨʘʟʣʠʯʥʠʪʝ ʤʫ 

ʧʨʠʣʦʞʝʥʠʷ2. 

ɺ ʜʨʫʛʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ ʦʙʨʘʙʦʪʚʘʱʘʪʘ ʧʣʘʱʘʥʠʷ ʬʠʨʤʘ Worldpay ʟʘʧʦʯʥʘ ʜʘ 

ʦʪʧʫʩʢʘ ʟʘʝʤʠ ʥʘ ʄʉʇ ʚ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ Liberis, ʙʘʟʠʨʘʥ ʚ ʃʦʥʜʦʥ ʥʝʙʘʥʢʦʚ ʢʨʝʜʠʪʦʨ ʟʘ ʙʠʟʥʝʩʘ, 

ʧʨʝʜʣʘʛʘʡʢʠ ʥʝʦʙʝʟʧʝʯʝʥʠ ʧʘʨʠʯʥʠ ʘʚʘʥʩʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʛʥʦʟʥʠ ʧʨʦʜʘʞʙʠ ʥʘ ʢʘʨʪʠ. Worldpay ʝ ʚ 

ʩʲʩʪʦʷʥʠʝ ʜʘ ʘʥʘʣʠʟʠʨʘ ʜʘʥʥʠʪʝ ʟʘ ʧʨʦʜʘʞʙʠʪʝ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ ʥʝʡʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʘ ʜʘ ʦʧʨʝʜʝʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʢʘʢʚʘ ʩʫʤʘ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʚʲʨʥʘʪ ʢʣʠʝʥʪʠʪʝ ʠ ʟʘ ʢʘʢʲʚ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʢʘʪʦ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʤʦʞʝ ʜʘ ʠʟʧʣʘʱʘ ʘʚʘʥʩʦʚʦ ʩʘʤʦ ʩʫʤʠ, ʢʦʠʪʦ ʩʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʝʟʠ ʦʛʨʘʥʠʯʝʥʠʷ3. 

o ɿʘʩʪʨʘʭʦʚʘʥʝ - ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʠ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʠ ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ. ʇʲʨʚʦ, ʪʝ ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʜʦʩʪʲʧʲʪ 

ʜʦ ʟʘʩʪʨʘʭʦʚʢʠ ʠ ʪʷʭʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʜʦʩʪʘʚʯʠʮʠʪʝ ʚʝʯʝ ʧʨʝʜʣʘʛʘʪ ʜʦʩʪʲʧ ʜʦ 

ʟʘʩʪʨʘʭʦʚʢʠ ʯʨʝʟ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʷʚʷʚʘʪ ʩʝ ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʚʟʘʠʤʥʦ ʟʘʩʪʨʘʭʦʚʘʥʝ, ʯʨʝʟ 

ʢʦʠʪʦ ʭʦʨʘʪʘ ʤʦʛʘʪ ʜʘ ʩʲʟʜʘʜʘʪ ʩʚʦʷ ʩʦʙʩʪʚʝʥʘ ʛʨʫʧʘ ʦʪ ʣʠʮʘ, ʩ ʢʦʠʪʦ ʜʘ ʦʙʝʜʠʥʷʪ ʨʠʩʢʘ4. 

 
1 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 12-13 
2 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13 
3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 17 
4 See OECD, Enhancing the Role of Insurance in Cyber Risk Management, OECD Publishing, Paris, 2017 
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ʉ ʥʘʡ-ʛʦʣʷʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ ʦʙʘʯʝ ʤʦʞʝ ʜʘ ʦʢʘʞʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ ʠ ʮʝʥʦʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʨʠʩʢʘ. ɻʦʣʝʤʠʪʝ ʜʘʥʥʠ ʠ 

ʧʦʜʦʙʨʝʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ, ʫʚʝʣʠʯʘʚʘʪ ʙʨʦʷ ʥʘ 

ʧʨʦʤʝʥʣʠʚʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʨʝʜʚʠʜ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʥʘʪʘ ʥʘ ʜʘʜʝʥʘ ʧʦʣʠʮʘ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʤʘʢʘʨ ʯʝ ʪʦʚʘ ʤʦʞʝ ʜʘ ʧʦʚʠʰʠ ʧʨʝʮʠʟʥʦʩʪʪʘ, ʪʦ ʩʲʱʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʧʨʝʢʨʘʯʠ 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʮʝʣʪʘ ʥʘ ʟʘʩʪʨʘʭʦʚʘʥʝʪʦ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʠ ʜʘ ʜʦʚʝʜʝ ʜʦ ʠʟʢʣʶʯʚʘʥʝ ʦʪ 

ʟʘʩʪʨʘʭʦʚʘʥʝ ʥʘ ʨʠʩʢʦʚʝ, ʩʯʠʪʘʥʠ ʟʘ "ʣʦʰʠ ʨʠʩʢʦʚʝ". 

ʇʦʚʠʰʝʥʘʪʘ ʧʨʝʮʠʟʥʦʩʪ ʠ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʧʦʜʧʠʩʚʘʥʝʪʦ ʥʘ ʟʘʩʪʨʘʭʦʚʘʪʝʣʥʠ ʜʦʛʦʚʦʨʠ 

ʧʦʟʚʦʣʷʚʘ ʩʲʱʦ ʪʘʢʘ ʜʘ ʩʝ ʧʨʝʜʣʘʛʘʪ ʥʦʚʠ ʚʠʜʦʚʝ ʧʨʦʜʫʢʪʠ. ɿʘʩʪʨʘʭʦʚʘʪʝʣʥʠ ʜʦʛʦʚʦʨʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʜʘʚʘʪ ʟʘ ʤʥʦʛʦ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ, ʥʘʧʨʠʤʝʨ ʟʘ ʢʦʥʢʨʝʪʥʠ ʧʲʪʫʚʘʥʠʷ ʩ ʘʚʪʦʤʦʙʠʣ ʠʣʠ ʟʘ 

ʢʨʘʪʢʦʩʨʦʯʥʦ ʥʘʝʤʘʥʝ ʥʘ ʞʠʣʠʱʝ. 

ɼʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʝʥʷʪ ʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʩʢʣʶʯʚʘʪ ʟʘʩʪʨʘʭʦʚʢʠ. 

ʅʘʧʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʣʠʮʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʚʲʟʨʘʩʪʪʘ ʥʘ ʜʘʜʝʥʦ ʣʠʮʝ ʧʨʠ ʩʢʣʶʯʚʘʥʝ ʥʘ ʟʘʩʪʨʘʭʦʚʢʘ "ɾʠʚʦʪ". ʉʝʥʟʦʨʠʪʝ ʠ ʢʘʤʝʨʠʪʝ 

ʚ ʘʚʪʦʤʦʙʠʣʠʪʝ ʤʦʛʘʪ ʜʘ ʦʧʨʝʜʝʣʷʪ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʚʦʜʘʯʘ ʥʘ ʧʲʪʷ ʠ ʪʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʝʤʠʠʪʝ ʟʘ ʘʚʪʦʤʦʙʠʣʥʘ ʟʘʩʪʨʘʭʦʚʢʘ. 

ɺ ʩʬʝʨʘʪʘ ʥʘ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ ʘʥʘʣʠʟ ʥʘ 

ʩʥʠʤʢʠ, ʟʘ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʦʧʨʝʜʝʣʝʥʠ ʤʝʜʠʮʠʥʩʢʠ ʩʲʩʪʦʷʥʠʷ ʠʣʠ ʟʜʨʘʚʝʪʦ ʥʘ ʣʠʮʘʪʘ. ʋʩʧʝʰʥʦ 

ʝ ʧʨʠʣʦʞʝʥ, ʥʘʧʨʠʤʝʨ, ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʘʢ ʥʘ ʢʦʞʘʪʘ ʧʦ ʩʥʠʤʢʘ, ʢʦʝʪʦ ʝ ʩʨʘʚʥʠʤʦ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ 

ʜʝʨʤʘʪʦʣʦʟʠʪʝ1. 

o ʂʠʙʝʨʩʠʛʫʨʥʦʩʪ - ʚʲʧʨʝʢʠ ʯʝ ʧʦʚʠʰʝʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʞʝ ʜʘ ʫʚʝʣʠʯʠ ʨʠʩʢʘ ʦʪ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ, ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʬʠʥʘʥʩʦʚʠ 

ʫʩʣʫʛʠ. ʂʨʠʧʪʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʮʠʬʨʦʚʦ ʩʲʭʨʘʥʷʚʘʥʠ ʜʘʥʥʠ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʩ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ. ɹʠʦʤʝʪʨʠʯʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪʪʘ ʠ ʫʜʦʩʪʦʚʝʨʷʚʘʥʝʪʦ ʥʘ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ, ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʨʠʩʢʲʪ ʦʪ 

ʦʪʢʨʘʜʥʘʪʠ ʧʘʨʦʣʠ ʠʣʠ ʬʘʣʰʠʬʠʮʠʨʘʥʠ ʪʨʘʥʟʘʢʮʠʠ2. ɹʠʦʤʝʪʨʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ 

ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʠʣʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ 

ʫʜʦʩʪʦʚʝʨʷʚʘʥʝ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪʪʘ ʯʨʝʟ ʦʪʢʨʠʚʘʥʝ ʥʘ ʫʥʠʢʘʣʥʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʣʠʮʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʝʭʥʠʢʠʪʝ, ʢʦʠʪʦ ʩʝʛʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʧʨʦʚʝʨʢʘ, ʚʢʣʶʯʚʘʪ ʩʢʘʥʠʨʘʥʝ ʥʘ ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʲʮʠ, 

ʫʜʦʩʪʦʚʝʨʷʚʘʥʝ ʥʘ ʘʚʪʝʥʪʠʯʥʦʩʪ ʯʨʝʟ ʛʣʘʩ, ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʣʠʮʘ, ʩʢʘʥʠʨʘʥʝ ʥʘ ʠʨʠʩʘ ʠ 

ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʧʦʭʦʜʢʘʪʘ. ɹʠʦʤʝʪʨʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʣʷʤʦ ʧʦʜʦʙʨʝʥʠʝ ʚ 

ʩʬʝʨʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʚʝʨʢʘʪʘ ʯʨʝʟ ʧʘʨʦʣʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ 

ʦʱʝ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʩʝ ʧʦʜʦʙʨʷʚʘ, ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʨʠʩʢʲʪ ʦʪ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ 

ʙʠʦʤʝʪʨʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ3. 

ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʥʝʨʝʜʦʚʥʠ ʤʦʜʝʣʠ ʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʠʟʤʘʤʘ. ʊʝʭʥʦʣʦʛʠʠʪʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʫʚʝʣʠʯʘʪ 

ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʥʘ ʪʨʘʥʟʘʢʮʠʠʪʝ, ʢʘʪʦ ʛʠ ʥʘʧʨʘʚʷʪ ʧʦ-ʣʝʩʥʠ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʢʦʥʪʨʦʣ, ʘ ʩʲʱʦ ʠ ʜʘ 

ʥʘʤʘʣʷʪ ʨʠʩʢʘ ʦʪ ʬʘʣʰʠʬʠʮʠʨʘʥʠ ʪʨʘʥʟʘʢʮʠʠ4. 

 
1 See Esteva A., Kuprel B., Novoa R. A., Ko J., Swetter S. M., Blau H. M., Thrun S., Dermatologist-level classification 

of skin cancer with deep neural networks, Nature, vol. 542, 2017, pp. 115ï118  
2 See OECD, Technology and innovation in the insurance sector, 2017, p. 18 
3 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13-14 
4 See OECD, Technology and innovation in the insurance sector, 2017, p. 18 
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o ʆʧʝʨʘʮʠʠ - ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʬʠʥʘʥʩʦʚʠ ʠʥʩʪʠʪʫʮʠʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ 

ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʧʦʜʦʙʨʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʝʬʠʢʘʩʥʦʩʪʪʘ, ʩ ʢʦʠʪʦ ʪʝ ʨʘʙʦʪʷʪ, ʠ ʜʘ 

ʥʘʤʘʣʷʪ ʦʙʱʠʪʝ ʨʝʞʠʡʥʠ ʨʘʟʭʦʜʠ. ɽʞʝʜʥʝʚʥʠʪʝ ʧʨʦʮʝʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ 

ʧʦʚʠʰʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʌʫʥʢʮʠʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦ-ʝʬʝʢʪʠʚʥʠ, ʘ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʯʝʩʪʦ ʩʝ ʥʘʨʠʯʘʪ "RegTech". ʊʘʢʠʚʘ ʧʨʠʣʦʞʝʥʠʷ 

ʤʦʛʘʪ ʜʘ ʫʣʝʩʥʷʪ ʨʝʛʫʣʘʪʦʨʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʪʯʝʪʥʦʩʪ ʠʣʠ ʜʨʫʛʠ ʧʨʦʮʝʩʠ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ, 

ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ ʠʣʠ ʜʨʫʛʘ ʮʠʬʨʦʚʘ 

ʙʘʟʘ ʜʘʥʥʠ, ʟʘ ʜʘ ʩʝ ʫʣʝʩʥʷʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʦʟʥʘʚʘʥʝ ʥʘ ʢʣʠʝʥʪʘ (KYC). ʈʘʟʨʘʙʦʪʚʘʪ ʩʝ ʠ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ1. 

o ʂʦʤʫʥʠʢʘʮʠʠ - ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʝʥʷʪ ʠ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ 

ʬʠʥʘʥʩʦʚʠ ʫʩʣʫʛʠ ʦʙʱʫʚʘʪ ʩʲʩ ʩʚʦʠʪʝ ʢʣʠʝʥʪʠ. ʊʝ ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʝ ʧʨʝʜʣʘʛʘʪ 

ʬʠʥʘʥʩʦʚʠʪʝ ʧʨʦʜʫʢʪʠ. ʆʥʣʘʡʥ ʨʝʢʣʘʤʠʪʝ ʯʝʩʪʦ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʦʬʠʣʘ ʥʘ ʟʨʠʪʝʣʠʪʝ, ʢʦʡʪʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʪʷʭʥʦʪʦ ʦʥʣʘʡʥ ʧʦʚʝʜʝʥʠʝ ʠ ʥʘʚʠʮʠ ʥʘ ʩʲʨʬʠʨʘʥʝ. ʉʣʝʜ ʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʩʝ 

ʘʥʛʘʞʠʨʘʪ ʩ ʜʘʜʝʥ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʘ, ʨʝʜʦʚʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʢʲʤ ʪʷʭ, ʥʘʧʨʠʤʝʨ ʯʨʝʟ ʥʘʧʦʤʥʷʥʝ ʩ ʪʝʢʩʪʦʚʦ ʩʲʦʙʱʝʥʠʝ ʟʘ ʚʥʦʩʢʘ ʚ ʩʧʝʩʪʦʚʝʥ 

ʧʣʘʥ ʠʣʠ ʧʝʥʩʠʦʥʝʥ ʬʦʥʜ ʠʣʠ ʟʘ ʧʣʘʱʘʥʝ ʥʘ ʩʤʝʪʢʠ. ʌʫʥʢʮʠʠʪʝ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʯʘʪ ʙʦʪʦʚʝ ʠʣʠ ʩʝʩʠʠ ʩ ʢʦʥʩʫʣʪʘʥʪ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ2. 

ʇʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʪʝʟʠ ʥʦʚʠ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʢʣʶʯʦʚʠ ʘʩʧʝʢʪʠ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʫʩʣʫʛʠ3. ʎʠʬʨʦʚʠʟʘʮʠʷʪʘ ʩʲʟʜʘʚʘ ʠʥʦʚʘʮʠʠ, ʥʘʤʘʣʷʚʘ 

ʨʘʟʭʦʜʠʪʝ ʟʘ ʢʣʠʝʥʪʠʪʝ ʠ ʬʠʨʤʠʪʝ ʠ ʤʦʞʝ ʜʘ ʥʘʩʲʨʯʠ ʧʦ-ʛʦʣʷʤʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪ ʠ ʠʟʙʦʨ ʟʘ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠ ʜʦʤʘʢʠʥʩʪʚʘʪʘ. ʇʨʠʤʝʨ ʟʘ ʪʦʚʘ ʝ ʦʙʣʘʩʪʪʘ ʥʘ ʧʣʘʱʘʥʠʷʪʘ. ʉ ʨʘʟʨʘʩʪʚʘʥʝʪʦ ʥʘ 

ʝʣʝʢʪʨʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ ʢʣʠʝʥʪʠʪʝ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʢʫʧʫʚʘʪ ʠ ʧʨʦʜʘʚʘʪ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ ʦʥʣʘʡʥ. ʀ ʚʩʝ 

ʧʦʚʝʯʝ ʧʣʘʱʘʥʠʷ ʥʘ ʜʨʝʙʥʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʯʨʝʟ ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ4. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʧʨʝʢʲʩʥʘʪʠʷʪ ʥʘʧʨʝʜʲʢ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʝ ʚʘʞʝʥ 

ʬʘʢʪʦʨ ʟʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʥʘ ʬʠʥʘʥʩʠʪʝ. ʊʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʠ ʢʘʯʝʩʪʚʦʪʦ 

ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʩʧʦʤʦʛʥʘ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʨʫʛʠʪʝ ʨʘʟʭʦʜʠ ʟʘ 

ʩʢʣʶʯʚʘʥʝ ʥʘ ʩʜʝʣʢʠ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʝ ʦʪʨʘʟʠʭʘ ʢʘʢʪʦ ʥʘ ʜʦʩʪʘʚʯʠʮʠʪʝ, ʪʘʢʘ ʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ 

ʬʠʥʘʥʩʦʚʠ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ5. 

ɼʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʚʣʠʟʘʪ ʚʩʝ ʧʦ-ʧʦʚʝʯʝ ʚʲʚ ʬʠʥʘʥʩʠʪʝ, ʢʘʢʪʦ ʠ ʚ ʠʢʦʥʦʤʠʢʘʪʘ ʢʘʪʦ 

ʮʷʣʦ. ʇʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʙʣʦʢʯʝʡʥ ʩʘ ʦʩʦʙʝʥʦ ʦʙʝʱʘʚʘʱʠ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ 

 
1 See OECD, Technology and innovation in the insurance sector, 2017, p. 18 
2 See OECD, Technology and innovation in the insurance sector, 2017, p. 18 
3 See OECD, Technology and innovation in the insurance sector, 2017, p. 19 
4 See Holle L., Digitalisation of financial markets ï a key priority, VIEWS - The EUROFI Magazine, Helsinki, 2019, 

pp. 172-173 
5 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13 
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ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʚʲʚ ʚʨʲʟʢʘ ʩ ʜʨʫʛʠ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʛʦʣʝʤʠ ʜʘʥʥʠ ʠ 

ʠʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ. 

ɹʣʦʢʯʝʡʥ ʠʣʠ ʚ ʧʦ-ʰʠʨʦʢ ʩʤʠʩʲʣ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʘ ʩʯʝʪʦʚʦʜʥʘ ʢʥʠʛʘ ʱʝ ʩʝ 

ʧʨʝʚʲʨʥʘʪ ʚ ʝʜʠʥ ʦʪ ʢʣʶʯʦʚʠʪʝ ʜʚʠʛʘʪʝʣʠ ʥʘ ʠʥʪʝʨʥʝʪ ʥʘ ʙʲʜʝʱʝʪʦ ʩ ʧʦʪʝʥʮʠʘʣ ʟʘ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ 

ʥʘ ʮʠʬʨʦʚʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ ʚ ʠʥʪʝʨʝʩ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʑʝ ʩʝ 

ʧʦʷʚʷʪ ʥʦʚʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʪʘʨʪʠʨʘʱʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʜʝʮʝʥʪʨʘʣʠʟʠʨʘʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ, ʥʦ ʠ ʟʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʬʠʨʤʠ ʦʪ ʬʠʥʘʥʩʦʚʠʷ ʩʝʢʪʦʨ, ʢʦʠʪʦ ʩʝ 

ʩʪʨʝʤʷʪ ʢʲʤ ʠʥʦʚʘʮʠʠ1. 

ɹʣʦʢʯʝʡʥ ʠʣʠ ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʩʲʟʜʘʚʘʪ ʥʦʚʘ ʜʠʥʘʤʠʢʘ ʚ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʬʠʥʘʥʩʦʚʠ 

ʫʩʣʫʛʠ ʠ ʚʲʚʝʞʜʘʪ ʥʦʚʠ ʫʯʘʩʪʥʠʮʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ. ʊʝʭʥʦʣʦʛʠʯʥʠʪʝ ʬʠʨʤʠ ʤʦʛʘʪ 

ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦ ʦʛʨʦʤʥʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʤʨʝʞʠ ʟʘ ʤʠʛ2.  

ʎʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʠʚʘʪ ʛʦʣʝʤʠ ʚʲʟʤʦʞʥʦʩʪʠ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʧʦʩʪʘʚʷʪ ʩʲʱʝʩʪʚʝʥʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʘ ʢʨʘʡʥʠʪʝ ʠʤ ʝʬʝʢʪʠ ʱʝ ʟʘʚʠʩʷʪ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ 

ʧʫʙʣʠʯʥʠ ʧʦʣʠʪʠʢʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ3. 

ʄʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʩʘ ʠʟʮʷʣʦ ʘʥʛʘʞʠʨʘʥʠ ʩ ʦʮʝʥʢʘʪʘ ʥʘ 

ʧʨʝʜʠʟʚʠʢʘʥʠʪʝ ʦʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʫʩʣʫʛʠ ʠ ʩ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʧʦʜʭʦʜʷʱʠʪʝ ʧʦʣʠʪʠʯʝʩʢʠ ʤʝʨʢʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʪʝʟʠ ʧʨʦʤʝʥʠ4. 
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ʆʪ ʤʫʤʠʠ ʜʦ ʭʦʣʦʛʨʘʤʠ: ʂʘʢ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʚʨʲʱʘʪ ʧʦʩʝʪʠʪʝʣʠʪʝ ʥʘ 

ʤʫʟʝʠ ʚ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ ʚʲʚ ʚʨʝʤʝʪʦ  

  

ɿʣʘʪʠʥʘ ʊʦʜʦʨʦʚʘ1   

ɸʙʩʪʨʘʢʪ  

ʆʪ ʝʢʩʧʦʥʠʨʘʥʝ ʥʘ ʘʨʪʝʬʘʢʪʠ ʢʲʤ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʭʦʣʦʛʨʘʤʠ, ʤʫʟʝʠʪʝ ʥʘʚʣʠʟʘʪ ʚ 

ʙʲʜʝʱʝʪʦ ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʦʚʘʮʠʠ. ʅʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʝʥʷʪ ʧʨʝʞʠʚʷʚʘʥʝʪʦ ʥʘ 

ʧʦʩʝʪʠʪʝʣʠʪʝ ʚ ʤʫʟʝʠʪʝ, ʦʙʝʜʠʥʷʚʘʡʢʠ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩ ʨʘʟʚʣʝʯʝʥʠʷʪʘ. ɺ ʪʘʟʠ 

ʩʪʘʪʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʢ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ ʨʘʟʰʠʨʝʥʘ ʨʝʘʣʥʦʩʪ (AR), ʚʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ (VR) ʠ ʭʦʣʦʛʨʘʤʠʪʝ ʧʨʝʚʨʲʱʘʪ ʧʦʩʝʪʠʪʝʣʠʪʝ ʥʘ ʤʫʟʝʠ ʚ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ ʚʲʚ ʚʨʝʤʝʪʦ. 

ʏʨʝʟ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ, ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʦʛʘʪʷʚʘʪ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʝʢʩʧʦʥʘʪʠʪʝ ʠ ʧʨʠʚʣʠʯʘʪ ʧʦ-ʤʣʘʜʘ, ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʘ 

ʧʫʙʣʠʢʘ. ʀʟʚʦʜʠʪʝ ʧʦʜʯʝʨʪʘʚʘʪ, ʯʝ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʠʥʦʚʘʮʠʠ ʩʲʟʜʘʚʘʪ ʟʘʚʣʘʜʷʚʘʱʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, 

ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʩ ʠʟʢʫʩʪʚʦʪʦ ʠ ʠʩʪʦʨʠʷʪʘ ʠ ʩʧʦʤʘʛʘʪ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʧʦ-ʠʥʪʝʨʘʢʪʠʚʥʘ ʠ ʧʨʠʦʙʱʘʚʘʱʘ ʤʫʟʝʡʥʘ ʩʨʝʜʘ.  

Abstract  

From exhibiting artifacts to installing digital holograms, museums are moving into the future through 

technological innovation. New technologies are changing the museum visitor experience, merging 

educational content with entertainment. This article explores how modern tools such as augmented reality 

(AR), virtual reality (VR), and holograms turn museum visitors into time travelers. By increasing visitor 

engagement, these technologies enrich exhibits' educational value and attract a younger, technologically 

oriented audience. The findings highlight that technological innovations create immersive experiences that 

deepen connections to art and history and help build a more interactive and inclusive museum environment.  

Kʣʶʯʦʚʠ ʜʫʤʠ: ʤʫʟʝʠ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʦʚʘʮʠʠ, ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʨʘʟʰʠʨʝʥʘ ʨʝʘʣʥʦʩʪ, ʭʦʣʦʛʨʘʤʠ   

JEL:  O33, L2  

  

ɺʲʚʝʜʝʥʠʝ  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʨʘʜʠʮʠʦʥʥʠʷ ʩʚʷʪ ʥʘ ʤʫʟʝʠʪʝ 

ʜʦʚʝʜʝ ʜʦ ʥʦʚʘ ʝʨʘ ʥʘ ʢʫʣʪʫʨʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʅʷʢʦʛʘ ʩʪʘʪʠʯʥʠ ʭʨʘʥʠʣʠʱʘ ʥʘ ʠʩʪʦʨʠʷ ʠ ʠʟʢʫʩʪʚʦ, 

ʤʫʟʝʠʪʝ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʜʠʥʘʤʠʯʥʠ ʩʨʝʜʠ, ʢʲʜʝʪʦ ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʚʧʫʩʥʘʪ ʚ ʧʲʪʝʰʝʩʪʚʠʷ, 

ʢʦʠʪʦ ʥʘʜʭʚʲʨʣʷʪ ʛʨʘʥʠʮʠʪʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ [1]. ʊʘʟʠ ʧʨʝʩʝʯʥʘ ʪʦʯʢʘ ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʤʫʟʝʠʪʝ ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʧʨʝʞʠʚʷʚʘʤʝ ʠʩʪʦʨʠʷʪʘ ʠ ʢʫʣʪʫʨʘʪʘ, 

ʧʨʝʚʨʲʱʘʡʢʠ ʧʘʩʠʚʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʚ ʘʢʪʠʚʥʦ, ʧʦʪʘʧʷʱʦ ʠʟʩʣʝʜʚʘʥʝ.  

ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʧʲʪʫʚʘʥʝ ʚʲʚ ʚʨʝʤʝʪʦ, ʦʪʜʘʚʥʘ ʦʩʥʦʚʥʘ ʯʘʩʪ ʦʪ ʥʘʫʯʥʘʪʘ ʬʘʥʪʘʩʪʠʢʘ, ʥʘʤʠʨʘ 

ʥʦʚ ʜʦʤ ʚ ʩʝʢʪʦʨʘ ʥʘ ʤʫʟʝʠʪʝ. ʏʨʝʟ ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʂʘʪʝʜʨʘ Ăʀʥʜʫʩʪʨʠʘʣʝʥ ʙʠʟʥʝʩñ, ʋʅʉʉ e-mail: zlktodorova@gmail.com 
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ʠʥʪʝʨʘʢʪʠʚʥʠ ʜʠʩʧʣʝʠ, ʧʦʩʝʪʠʪʝʣʠʪʝ ʚʝʯʝ ʥʝ ʩʘ ʧʨʦʩʪʦ ʟʨʠʪʝʣʠ, ʘ ʫʯʘʩʪʥʠʮʠ ʚ ʷʨʲʢ, ʤʥʦʛʦʠʟʤʝʨʝʥ 

ʨʘʟʢʘʟ [2]. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʭʦʞʜʘʪ ʨʝʜʦʤ ʩ ʜʨʝʚʥʠ ʮʠʚʠʣʠʟʘʮʠʠ, ʜʘ ʩʪʘʚʘʪ ʩʚʠʜʝʪʝʣʠ ʥʘ ʢʣʶʯʦʚʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʲʙʠʪʠʷ ʠ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʠʟʢʫʩʪʚʦ ʠ ʘʨʪʝʬʘʢʪʠ ʧʦ ʥʘʯʠʥʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ 

ʥʝʚʲʦʙʨʘʟʠʤʠ ʩʘʤʦ ʧʨʝʜʠ ʜʝʩʝʪʠʣʝʪʠʝ. ʊʝʟʠ ʠʥʦʚʘʮʠʠ ʥʝ ʩʘ ʧʨʦʩʪʦ ʧʦʜʦʙʨʝʥʠʷ; ʪʝ ʧʨʝʦʩʤʠʩʣʷʪ 

ʩʘʤʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʤʫʟʝʡʥʠʪʝ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʧʨʘʚʝʡʢʠ ʤʠʥʘʣʦʪʦ ʜʦʩʪʲʧʥʦ ʠ ʘʥʛʘʞʠʨʘʱʦ ʧʦ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʠ ʥʘʯʠʥʠ.  

ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʩʪʘʪʠʷ ʝ ʜʘ ʧʨʦʫʯʠ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʝʢʨʦʷʚʘʪ ʤʫʟʝʡʥʠʪʝ ʧʨʝʞʠʚʷʚʘʥʠʷ ʠ 

ʧʨʝʚʨʲʱʘʪ ʧʦʩʝʪʠʪʝʣʠʪʝ ʚ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ ʚʲʚ ʚʨʝʤʝʪʦ. ʉʪʘʪʠʷʪʘ ʨʘʟʛʣʝʞʜʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ 

ʤʫʟʝʡʥʠʪʝ ʝʢʩʧʦʥʘʪʠ, ʧʦʷʚʘʪʘ ʥʘ ʟʘʚʣʘʜʷʚʘʱʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʷʭʥʦʪʦ ʜʲʣʙʦʢʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ.   

ɽʚʦʣʶʮʠʷʪʘ ʥʘ ʤʫʟʝʡʥʠʪʝ ʝʢʩʧʦʥʘʪʠ  

ɼʦʩʢʦʨʦ ʤʫʟʝʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘʭʘ ʢʘʪʦ ʩʪʘʪʠʯʥʠ ʧʘʟʠʪʝʣʠ ʥʘ ʠʩʪʦʨʠʷʪʘ, ʢʦʠʪʦ ʩʲʭʨʘʥʷʚʘʪ 

ʘʨʪʝʬʘʢʪʠ ʚ ʩʪʲʢʣʝʥʠ ʚʠʪʨʠʥʠ ʩ ʤʠʥʠʤʘʣʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʫʙʣʠʢʘʪʘ [3]. ʊʝʟʠ ʪʨʘʜʠʮʠʦʥʥʠ 

ʝʢʩʧʦʟʠʮʠʠ, ʤʘʢʘʨ ʠ ʠʥʬʦʨʤʘʪʠʚʥʠ, ʯʝʩʪʦ ʦʛʨʘʥʠʯʘʚʘʪ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʧʦʨʘʜʠ 

ʧʘʩʠʚʥʠʷ ʩʠ ʭʘʨʘʢʪʝʨ [4]. ʌʦʢʫʩʲʪ ʝ ʧʨʝʜʠʤʥʦ ʚʲʨʭʫ ʦʙʝʢʪʠʪʝ, ʢʘʪʦ ʩʝ ʦʙʨʲʱʘ ʤʘʣʢʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʧʦʩʝʪʠʪʝʣʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʪʷʭ. ʄʫʟʝʠʪʝ ʠʟʧʲʣʥʷʚʘʭʘ ʨʦʣʷʪʘ ʥʘ ʤʝʩʪʘ, ʢʲʜʝʪʦ 

ʟʥʘʥʠʝʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ ʚ ʝʜʥʦʧʦʩʦʯʝʥ ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʧʦʪʦʢ ʙʝʟ ʜʘ ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʫʯʘʩʪʠʝʪʦ. ʊʦʟʠ 

ʩʪʘʪʠʯʝʥ ʧʦʜʭʦʜ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʥʝʜʦʩʪʘʪʲʯʝʥ ʟʘ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʧʫʙʣʠʢʘ. 

ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʤʫʟʝʠʪʝ ʚʩʝ ʧʦʚʝʯʝ ʟʘʧʦʯʥʘʭʘ ʜʘ ʩʝ ʦʨʠʝʥʪʠʨʘʪ ʢʲʤ ʩʚʦʠʪʝ ʧʦʩʝʪʠʪʝʣʠ. ʊʘʟʠ ʝʚʦʣʶʮʠʷ 

ʦʪ ʝʢʩʧʦʥʘʪʠ ʢʲʤ ʧʦ-ʠʥʪʝʨʘʢʪʠʚʥʠ ʠ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʧʦʩʝʪʠʪʝʣʠʪʝ ʧʨʝʞʠʚʷʚʘʥʠʷ ʙʝʣʝʞʠ ʢʣʶʯʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʤʫʟʝʡʥʠʪʝ ʧʨʘʢʪʠʢʠ [5]. ʊʘʟʠ ʧʨʦʤʷʥʘ ʩʪʘʥʘ ʦʩʦʙʝʥʦ ʥʝʦʙʭʦʜʠʤʘ, ʪʲʡ ʢʘʪʦ ʤʫʟʝʠʪʝ 

ʩʝ ʩʪʨʝʤʷʭʘ ʜʘ ʧʨʠʚʣʝʢʘʪ ʧʦ-ʤʣʘʜʠ, ʧʦ-ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʧʫʙʣʠʢʠ, ʤʥʦʛʦ ʦʪ ʢʦʠʪʦ ʩʘ 

ʩʚʠʢʥʘʣʠ ʩ ʤʫʣʪʠ ʩʝʥʟʦʨʥʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʚ ʜʨʫʛʠ ʘʩʧʝʢʪʠ ʥʘ ʞʠʚʦʪʘ ʩʠ. ʆʩʲʟʥʘʚʘʡʢʠ 

ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʜʭʦʜʠ, ʤʫʟʝʠʪʝ ʟʘʧʦʯʥʘʭʘ ʜʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʩ ʮʠʬʨʦʚʠ 

ʠʥʪʝʨʘʢʪʠʚʥʠ ʜʠʩʧʣʝʠ ʚ ʢʨʘʷ ʥʘ 20 ʚʝʢ. ʊʘʢʘ ʤʫʟʝʠʪʝ ʩʝ ʩʪʨʝʤʷʪ ʜʘ ʩʲʟʜʘʚʘʪ ʜʠʥʘʤʠʯʥʠ 

ʧʨʝʞʠʚʷʚʘʥʠʷ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʩʝʪʠʪʝʣʠʪʝ, ʢʘʪʦ ʩʲʯʝʪʘʚʘʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʘʙʘʚʣʝʥʠʝ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʷʪ 

ʥʘ ʥʘʨʘʩʪʚʘʱʦʪʦ ʪʲʨʩʝʥʝ ʥʘ ʧʦ-ʘʥʛʘʞʠʨʘʱʦ ʠ ʘʜʘʧʪʠʚʥʦ ʩʲʜʲʨʞʘʥʠʝ [6]. ʏʨʝʟ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʨʘʟʰʠʨʝʥʘ ʨʝʘʣʥʦʩʪ (AR) ʠ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ (VR), 

ʤʫʟʝʠʪʝ ʩʲʟʜʘʚʘʪ ʧʦʛʣʲʱʘʱʘ, ʤʫʣʪʠʩʝʥʟʦʨʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʠ ʩʤʠʩʣʝʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʝʢʩʧʦʥʘʪʠʪʝ [7].  

ʀʥʪʝʨʘʢʪʠʚʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʤʫʟʝʠʪʝ, ʢʘʪʦ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR), ʚʠʨʪʫʘʣʥʘʪʘ 

ʨʝʘʣʥʦʩʪ (VR) ʠ ʭʦʣʦʛʨʘʤʠʪʝ, ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʘʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʧʦʩʝʪʠʪʝʣʠʪʝ ʨʘʙʦʪʷʪ ʩ 

ʝʢʩʧʦʥʘʪʠʪʝ. ʊʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʭʦʨʘʪʘ ʜʘ ʠʟʩʣʝʜʚʘʪ ʝʢʩʧʦʥʘʪʠʪʝ ʩʲʩ ʩʦʙʩʪʚʝʥʦ ʪʝʤʧʦ, 

ʢʘʪʦ ʠʤ ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʟʘʜʲʣʙʦʯʘʪ ʚ ʪʝʤʠ, ʢʦʠʪʦ ʢʦʥʢʨʝʪʥʦ ʛʠ ʠʥʪʝʨʝʩʫʚʘʪ. ʊʦʚʘ 

ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʧʘʩʠʚʥʦ ʥʘʙʣʶʜʝʥʠʝ ʢʲʤ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʥʝ ʩʘʤʦ ʧʦʚʠʰʘʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʤʫʟʝʡʥʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʥʦ ʠ ʚʦʜʠ ʜʦ ʧʦ-ʛʦʣʷʤʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʠ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ 

ʟʘʧʘʤʝʪʷʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʂʘʢʪʦ ʩʝ ʧʦʜʯʝʨʪʘʚʘ ʦʪ Hammady et al. [8] ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ ʚ ʤʫʟʝʠʪʝ ʥʘʩʲʨʯʘʚʘ ʧʦ-ʜʲʣʙʦʢʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ, 

ʩʲʟʜʘʚʘʡʢʠ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʭʦʨʘʪʘ ʩʪʘʚʘʪ ʫʯʘʩʪʥʠʮʠ ʚ ʩʚʦʝʪʦ ʫʯʝʙʥʦ ʧʲʪʫʚʘʥʝ, ʘ ʥʝ ʧʨʦʩʪʦ ʟʨʠʪʝʣʠ. 

ʇʦʪʘʧʷʱʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ AR ʠ VR ʩʲʟʜʘʚʘ ʠʟʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʥʝ ʩʘʤʦ ʘʥʛʘʞʠʨʘʱʠ, ʥʦ ʠ 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʨʘʟʣʠʯʥʠʪʝ ʩʪʠʣʦʚʝ ʥʘ ʫʯʝʥʝ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʚʝʣʠʯʘʚʘʪ ʟʘʜʲʨʞʘʥʝʪʦ ʠ ʮʷʣʦʩʪʥʘʪʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ. ʊʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʘʪʘ ʟʘ ʦʱʝ ʧʦ-ʟʘʚʣʘʜʷʚʘʱʠ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʤʫʟʝʡʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʚ ʙʲʜʝʱʝ, ʪʲʡ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʝ 

ʨʘʟʚʠʚʘʪ.  
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ʈʦʣʷʪʘ ʥʘ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʢʩʧʦʥʘʪʠʪʝ  

ʈʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʠ ʧʦʜʭʦʜʘ ʥʘ ʤʫʟʝʠʪʝ ʢʲʤ ʧʦʩʝʪʠʪʝʣʠʪʝ, 

ʧʨʝʜʣʘʛʘʡʢʠ ʭʘʨʤʦʥʠʯʥʦ ʩʲʯʝʪʘʥʠʝ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʘʪʘ ʠ ʮʠʬʨʦʚʘʪʘ ʩʬʝʨʘ. ʏʨʝʟ ʥʘʩʣʘʛʚʘʥʝ ʥʘ 

ʚʠʨʪʫʘʣʥʠ ʝʣʝʤʝʥʪʠ ʚʲʨʭʫ ʦʙʝʢʪʠ ʦʪ ʨʝʘʣʥʠʷ ʩʚʷʪ, AR ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ 

ʝʢʩʧʦʥʘʪʠʪʝ ʧʦ ʥʦʚʠ ʠ ʟʘʚʣʘʜʷʚʘʱʠ ʥʘʯʠʥʠ [9]. ʇʨʠʣʦʞʝʥʠʷʪʘ ʥʘ AR ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ 

ʚʠʜʷʪ ʠʩʪʦʨʠʯʝʩʢʠ ʬʠʛʫʨʠ ʠʣʠ ʘʨʪʝʬʘʢʪʠ, ʢʦʠʪʦ ʦʞʠʚʷʚʘʪ. ɿʘʙʝʣʝʞʠʪʝʣʝʥ ʧʨʠʤʝʨ ʝ ʠʟʣʦʞʙʘʪʘ 

Ăʀʩʪʦʨʠʷʪʘ ʥʘ ʛʦʨʘʪʘñ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ ʤʫʟʝʡ ʥʘ ʉʠʥʛʘʧʫʨ, ʢʦʷʪʦ ʧʨʝʚʨʲʱʘ ʧʨʠʨʦʜʦʥʘʫʯʥʠʪʝ ʨʠʩʫʥʢʠ 

ʚ ʘʥʠʤʠʨʘʥʠ, ʠʥʪʝʨʘʢʪʠʚʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ [10]. ʇʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʨʠʣʦʞʝʥʠʝʪʦ, ʟʘ ʜʘ 

ʠʟʩʣʝʜʚʘʪ ʠ ʩʲʙʠʨʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʣʦʨʘʪʘ ʠ ʬʘʫʥʘʪʘ, ʠʟʦʙʨʘʟʝʥʠ ʚ ʪʚʦʨʙʠʪʝ, ʢʘʪʦ ʧʦʜʦʙʨʷʚʘʪ 

ʨʘʟʙʠʨʘʥʝʪʦ ʩʠ ʟʘ ʢʦʣʝʢʮʠʷʪʘ ʧʦ ʝʜʠʥ ʠʥʪʝʨʝʩʝʥ ʠ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʥʘʯʠʥ.  

ʇʦʪʝʥʮʠʘʣʲʪ ʥʘ AR ʩʝ ʧʨʦʩʪʠʨʘ ʦʪʚʲʜ ʦʙʠʢʥʦʚʝʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ; ʪʦʡ ʤʦʞʝ ʜʘ ʨʝʢʦʥʩʪʨʫʠʨʘ 

ʦʢʦʣʥʘ ʩʨʝʜʘ ʠʣʠ ʜʘ ʩʠʤʫʣʠʨʘ ʠʩʪʦʨʠʯʝʩʢʠ ʩʲʙʠʪʠʷ, ʧʦʟʚʦʣʷʚʘʡʢʠ ʥʘ ʤʫʟʝʠʪʝ ʜʘ ʧʨʝʜʣʘʛʘʪ 

ʧʨʝʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʠʥʘʯʝ ʩʘ ʥʝʚʲʟʤʦʞʥʠ ʯʨʝʟ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʝʢʩʧʦʟʠʮʠʠ. ʇʨʠʣʦʞʝʥʠʝʪʦ Skin and 

Bone ʥʘ ʉʤʠʪʩʦʥʠʲʥ ʥʘʧʨʠʤʝʨ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʨʘʟʛʣʝʞʜʘʪ ʩʢʝʣʝʪʥʠ ʦʩʪʘʥʢʠ ʢʘʪʦ ʞʠʚʠ 

ʩʲʱʝʩʪʚʘ, ʢʘʪʦ ʨʝʢʦʥʩʪʨʫʠʨʘ ʜʠʛʠʪʘʣʥʦ ʢʦʞʘʪʘ ʠ ʤʫʩʢʫʣʠʪʝ ʚʲʨʭʫ ʢʦʩʪʠʪʝ, ʧʨʝʜʦʩʪʘʚʷʡʢʠ ʫʥʠʢʘʣʥʘ 

ʧʝʨʩʧʝʢʪʠʚʘ ʢʲʤ ʙʠʦʣʦʛʠʷʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ [11]. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʩʝʪʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ 

ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʘʟʰʠʨʝʥʘ ʨʝʘʣʥʦʩʪ, ʤʦʛʘʪ ʜʘ ʧʨʦʩʣʝʜʷʪ ʢʘʢ ʤʫʤʠʷʪʘ Ăʦʞʠʚʷʚʘñ, ʨʘʟʢʨʠʚʘʡʢʠ 

ʧʦʜʨʦʙʥʦʩʪʠ ʟʘ ʥʝʡʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʠʩʪʦʨʠʷʪʘ ʥʘ ʯʦʚʝʢʘ, ʢʦʡʪʦ ʥʷʢʦʛʘ ʝ ʙʠʣʘ.   

 ʇʨʝʞʠʚʷʚʘʥʠʷ ʩ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ (VR)   

ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (VR) ʩʝ ʧʨʝʚʲʨʥʘ ʚʲʚ ʚʦʜʝʱ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʪʘʧʷʥʝ ʚ 

ʤʫʟʝʠʪʝ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʩʝ ʜʦʢʦʩʥʘʪ ʜʦ ʠʩʪʦʨʠʯʝʩʢʘ ʩʨʝʜʘ, ʩʷʢʘʰ ʥʘʠʩʪʠʥʘ ʩʘ 

ʧʨʠʩʲʩʪʚʘʣʠ ʚ ʤʠʥʘʣʦʪʦ. ɽʜʠʥ ʦʪ ʥʘʡ-ʠʟʚʝʩʪʥʠʪʝ ʧʨʠʤʝʨʠ ʟʘ ʪʦʚʘ ʩʘ VR ʦʙʠʢʦʣʢʠʪʝ ʥʘ ɹʨʠʪʘʥʩʢʠʷ 

ʤʫʟʝʡ, ʢʦʠʪʦ ʧʨʝʥʘʩʷʪ ʧʦʩʝʪʠʪʝʣʠʪʝ ʥʘʟʘʜ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ ʤʝʩʪʘ ʢʘʪʦ ʜʨʝʚʝʥ ʈʠʤ [12]. ʊʝʟʠ VR 

ʠʟʞʠʚʷʚʘʥʠʷ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʠʟʩʣʝʜʚʘʪ ʠʩʪʦʨʠʯʝʩʢʠ ʩʨʝʜʠ ʢʘʪʦ ʂʦʣʠʟʝʫʤʘ ʠ 

ʦʞʠʚʝʥʠʪʝ ʫʣʠʮʠ ʥʘ ʈʠʤ, ʢʦʠʪʦ ʠʤ ʧʨʝʜʣʘʛʘʪ ʘʚʪʝʥʪʠʯʥʘ ʠ ʟʘʚʣʘʜʷʚʘʱʘ ʛʣʝʜʢʘ, ʙʘʟʠʨʘʥʘ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʠ ʜʘʥʥʠ ʠ ʝʢʩʧʝʨʪʥʠ ʧʨʦʟʨʝʥʠʷ. ʊʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʩʲʯʝʪʘʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʲʣʙʦʯʠʥʘ ʩ 

ʠʥʪʝʨʘʢʪʠʚʥʦ ʨʘʟʢʘʟʚʘʥʝ ʥʘ ʠʩʪʦʨʠʠ, ʢʘʪʦ ʧʨʘʚʠ ʠʩʪʦʨʠʷʪʘ ʧʦ-ʟʘʚʣʘʜʷʚʘʱʘ ʠ ʜʦʩʪʲʧʥʘ. VR 

ʠʟʞʠʚʷʚʘʥʠʷʪʘ ʩʘ ʩʲʟʜʘʜʝʥʠ ʩ ʚʥʠʤʘʥʠʝ ʢʲʤ ʪʦʯʥʦʩʪʪʘ, ʢʘʪʦ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʠ ʟʘʧʠʩʠ ʟʘ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʪʝʟʠ ʩʨʝʜʠ. VR ʚ ʤʫʟʝʠ ʢʘʪʦ Domus Aurea - 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʷʪ ʤʫʟʝʡ ʚ ʈʠʤ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦ-ʰʠʨʦʢʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 

ʧʨʝʦʩʤʠʩʣʷʥʝ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ [13]. ʏʨʝʟ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʘ ʩʨʝʜʘ VR 

ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʤʝʩʪʘ, ʢʦʠʪʦ ʚʝʯʝ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʠʣʠ ʩʘ ʥʝʜʦʩʪʲʧʥʠ. 

ʊʘʟʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ Ăʧʲʪʫʚʘʥʝ ʥʘʟʘʜ ʚʲʚ ʚʨʝʤʝʪʦñ ʤʦʞʝ ʜʘ ʥʘʧʨʘʚʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʤʠʥʘʣʦʪʦ ʤʥʦʛʦ 

ʧʦ-ʞʠʚʦʧʠʩʥʦ ʠ ʚʲʟʜʝʡʩʪʚʘʱʦ.  

ʀʥʪʝʨʘʢʪʠʚʥʠ ʭʦʣʦʛʨʘʤʠ ʠ ʪʝʭʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ  

ʍʦʣʦʛʨʘʬʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʩʝ ʝ ʨʘʟʚʠʣʘ, ʟʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʘ ʤʫʟʝʠʪʝ ʠʥʦʚʘʪʠʚʝʥ ʥʘʯʠʥ ʟʘ 

ʧʦʢʘʟʚʘʥʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ ʘʨʪʝʬʘʢʪʠ, ʥʘʫʯʥʠ ʤʦʜʝʣʠ ʠʣʠ ʢʫʣʪʫʨʥʠ ʨʝʣʠʢʚʠ, ʜʦʙʘʚʷʡʢʠ ʝʣʝʤʝʥʪ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ, ʢʦʡʪʦ ʧʦʚʠʰʘʚʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ [14]. ɺʤʝʩʪʦ ʜʘ ʥʘʙʣʶʜʘʚʘʪ ʜʘʜʝʥ ʦʙʝʢʪ ʦʪ 

ʬʠʢʩʠʨʘʥʘ ʧʦʟʠʮʠʷ, ʟʨʠʪʝʣʠʪʝ ʚʝʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʜʚʠʞʘʪ ʠ ʜʘ ʠʟʩʣʝʜʚʘʪ ʚʠʨʪʫʘʣʥʠʷ ʜʠʩʧʣʝʡ, ʩʷʢʘʰ ʪʦʡ 

ʝ ʬʠʟʠʯʝʩʢʠ ʦʙʝʢʪ ʧʨʝʜ ʪʷʭ. ʊʦʟʠ ʧʦʜʭʦʜ ʠʤʠʪʠʨʘ ʝʬʝʢʪʘ ʦʪ ʨʘʟʭʦʞʜʘʥʝʪʦ ʠʟ ʠʩʪʠʥʩʢʘ ʩʪʲʢʣʝʥʘ 

ʚʠʪʨʠʥʘ, ʥʦ ʩ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʧʦʜʦʙʨʝʥʠ ʚʠʟʫʘʣʥʠ ʝʬʝʢʪʠ ʠ ʧʦʜʨʦʙʥʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʢʦʠʪʦ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʜʠʩʧʣʝʠ ʥʝ ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʦʞʘʪ. ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʦʣʦʛʨʘʤʠ ʤʫʟʝʠʪʝ 

ʧʨʝʜʩʪʘʚʷʪ ʤʥʦʛʦʧʣʘʩʪʦʚʠ ʨʘʟʢʘʟʠ, ʚ ʢʦʠʪʦ ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʟʘʜʘʚʘʪ ʚʲʧʨʦʩʠ ʠʣʠ ʜʘ ʥʘʙʣʶʜʘʚʘʪ 
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ʩʲʙʠʪʠʷ, ʩʷʢʘʰ ʪʝ ʩʝ ʩʣʫʯʚʘʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʊʦʚʘ ʥʠʚʦ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ ʧʦʚʠʰʘʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʠ ʧʨʠʚʣʠʯʘ ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʥʘ ʧʫʙʣʠʢʘʪʘ, ʢʘʪʦ ʧʨʘʚʠ ʧʨʝʞʠʚʷʚʘʥʝʪʦ ʧʦ-ʟʘʧʦʤʥʷʱʦ ʩʝ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʭʦʣʦʛʨʘʤʠ ʚ ʄʫʟʝʷ ʥʘ ʍʦʣʦʢʦʩʪʘ ʟʘ ʠʥʪʝʨʘʢʪʠʚʥʠ ʩʚʠʜʝʪʝʣʩʪʚʘ ʥʘ ʦʮʝʣʝʣʠ ʜʦʙʘʚʷ 

ʣʠʯʥʦ, ʯʦʚʝʰʢʦ ʠʟʤʝʨʝʥʠʝ ʢʲʤ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʪʦ ʧʨʝʥʘʩʷ ʠʩʪʦʨʠʠʪʝ ʦʪ ʤʠʥʘʣʦʪʦ ʚ 

ʥʘʩʪʦʷʱʝʪo [15]. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʦʣʦʛʨʘʬʩʢʠ ʜʠʩʧʣʝʠ ʟʘ ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʠ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʢʨʝʘʪʠʚʥʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ.  

 ʊʘʙʣʠʮʘ 1: ʊʝʭʥʦʣʦʛʠʠʪʝ ʠ ʪʷʭʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ  

ʊʝʭʥʦʣʦʛʠʷ  ʇʨʠʣʦʞʝʥʠʝ ʚ 

ʤʫʟʝʠʪʝ  

ɺʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ 

ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ  

ʇʨʠʤʝʨ ʟʘ ʤʫʟʝʠ, ʠʥʪʝʛʨʠʨʘʣʠ 

ʪʝʭʥʦʣʦʛʠʠʪʝ  

ʈʘʟʰʠʨʝʥʘ 

ʨʝʘʣʥʦʩʪ (AR)  
ɺʠʨʪʫʘʣʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 

ʦʙʝʢʪʠ  

ʇʦʜʦʙʨʷʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ 

ʯʨʝʟ ʥʘʩʣʘʛʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʦ 

ʩʲʜʲʨʞʘʥʠʝ  

ʅʘʮʠʦʥʘʣʝʥ ʤʫʟʝʡ, ʉʠʥʛʘʧʫʨ  

ɺʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ (VR)  

ɺʠʨʪʫʘʣʥʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʪʫʨʦʚʝ  ʇʦʪʘʧʷʱʦ ʠʟʞʠʚʷʚʘʥʝ ʠ ʚʠʩʦʢʘ 

ʩʪʝʧʝʥ ʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ    

ɹʨʠʪʘʥʩʢʠ ʤʫʟʝʡ  

ʍʦʣʦʛʨʘʤʠ  

ʀʩʪʦʨʠʯʝʩʢʠ ʬʠʛʫʨʠ 

ʠʣʠ ʩʮʝʥʠ ʚ 3D  

ʈʝʘʣʠʩʪʠʯʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ 

ʩʲʙʠʪʠʷ ʠʣʠ ʣʠʯʥʦʩʪʠ  

ʄʫʟʝʡ ʥʘ ʍʦʣʦʢʦʩʪʘ  

 

ɺʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ   

ʀʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʦʪʯʠʪʘʪ ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ ʦʪ ʩʪʨʘʥʘ ʥʘ ʤʫʟʝʠʪʝ ʢʲʤ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʮʠʬʨʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢʪʦ ʦʪʙʝʣʷʟʚʘʪ Bakhshi ʠ Pugh [16]. ʊʦʟʠ ʨʷʟʲʢ ʨʲʩʪ ʥʘ ʠʥʪʝʨʝʩʘ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ 

ʜʲʣʞʠ ʥʘ ʞʝʣʘʥʠʝʪʦ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʜʦ ʧʦ-ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ ʠ ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʠʥʦʚʘʪʠʚʥʠ ʤʦʜʝʣʠ, 

ʢʦʠʪʦ ʜʦʩʢʦʨʦ ʩʘ ʙʠʣʠ ʥʝʜʦʩʪʲʧʥʠ. ʊʝʟʠ ʪʝʥʜʝʥʮʠʠ ʦʟʥʘʯʘʚʘʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʘʚʦʡ ʚ ʤʫʟʝʠʪʝ, ʢʲʤ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʮʠʬʨʦʚʠʪʝ ʠʥʦʚʘʮʠʠ ʟʘ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʥʦʚʘ ʧʫʙʣʠʢʘ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ 

ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ  ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʩʲʟʜʘʚʘʪ ʤʥʦʛʦʙʨʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʤʫʟʝʠʪʝ ʜʘ 

ʧʨʝʦʜʦʣʝʷʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʬʠʟʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦ ʨʘʟʣʠʯʥʠ ʧʫʙʣʠʢʠ [17]. ɼʦʢʘʪʦ 

ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʩʝʱʝʥʠʷ ʥʘ ʤʫʟʝʠ ʯʝʩʪʦ ʚʢʣʶʯʚʘʭʘ ʧʘʩʠʚʥʦ ʥʘʙʣʶʜʝʥʠʝ, ʩʝʛʘʰʥʠʷʪ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ. ʊʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʠ ʚʠʨʪʫʘʣʥʘʪʘ 

ʨʝʘʣʥʦʩʪ (VR) ʠ ʭʦʣʦʛʨʘʤʠʪʝ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʩʝ ʧʦʪʦʧʷʪ ʚ ʠʩʪʦʨʠʯʝʩʢʠ 

ʢʦʥʪʝʢʩʪ, ʜʘ ʫʯʘʩʪʚʘʪ ʚʲʚ ʚʲʟʩʪʘʥʦʚʢʠ ʠʣʠ ʜʘ ʧʲʪʫʚʘʪ ʧʨʝʟ ʜʨʝʚʥʠ ʮʠʚʠʣʠʟʘʮʠʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ 

ʦʙʦʛʘʪʷʚʘʪ ʮʷʣʦʩʪʥʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ.  ʊʦʟʠ ʠʥʪʝʨʘʢʪʠʚʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘʩʲʨʯʘʚʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʧʦʝʤʘʪ 

ʧʦ-ʘʢʪʠʚʥʘ ʨʦʣʷ, ʢʘʪʦ ʩʲʟʜʘʚʘ ʣʠʯʥʘ ʚʨʲʟʢʘ ʩ ʤʘʪʝʨʠʘʣʘ, ʢʦʷʪʦ ʧʦʜʦʙʨʷʚʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ.   
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ʆʙʨʘʟʦʚʘʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʯʨʝʟ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ  

ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʤʫʟʝʠʪʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ ʪʝʭʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʚʲʟʤʦʞʥʦʩʪʠ [18]. ʀʥʪʝʨʘʢʪʠʚʥʠʪʝ ʜʠʩʧʣʝʠ ʠ ʮʠʬʨʦʚʠʪʝ ʨʘʟʢʘʟʠ ʩʲʟʜʘʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʟʘ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʧʨʘʚʷʪ 

ʤʫʟʝʠʪʝ ʧʦʧʨʠʦʙʱʘʚʘʱʠ ʠ ʜʦʩʪʲʧʥʠ. Tʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 

ʫʯʝʥʠʮʠʪʝ ʚʠʨʪʫʘʣʥʦ ʜʘ ʠʟʩʣʝʜʚʘʪ ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʝʢʪʠ ʠʣʠ ʜʘ ʩʪʘʥʘʪ ʩʚʠʜʝʪʝʣʠ ʥʘ ʟʥʘʯʠʤʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʲʙʠʪʠʷ, ʧʨʝʜʦʩʪʘʚʷʡʢʠ ʧʨʦʟʨʝʥʠʷ, ʢʦʠʪʦ ʥʘʜʭʚʲʨʣʷʪ ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ 

ʫʯʝʙʥʠʢ [19].  ʍʦʣʦʛʨʘʤʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʢʦʤʧʣʝʢʩʥʠ ʚʠʟʫʘʣʥʠ ʧʨʝʜʩʪʘʚʷʥʠʷ ʥʘ ʩʣʦʞʥʠ ʢʦʥʮʝʧʮʠʠ ʥʘ 

ʦʙʝʢʪʠ, ʢʘʪʦ ʫʣʝʩʥʷʚʘʪ ʟʘʜʲʣʙʦʯʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʤʠ, ʢʦʠʪʦ ʠʥʘʯʝ ʙʠʭʘ ʙʠʣʠ ʪʨʫʜʥʠ ʟʘ 

ʚʲʟʧʨʠʝʤʘʥʝ. ʆʩʚʝʥ ʪʦʚʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʤʦʛʘʪ ʜʘ ʧʨʝʩʲʟʜʘʚʘʪ ʩʮʝʥʘʨʠʠ ʢʘʪʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʨʘʟʢʦʧʢʠ 

ʠʣʠ ʥʘʫʯʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʯʝʥʝ ʯʨʝʟ ʧʨʝʞʠʚʷʚʘʥʝ, ʢʦʝʪʦ ʧʦʜʦʙʨʷʚʘ 

ʢʨʠʪʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʠ ʫʤʝʥʠʷʪʘ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ [20]. ʂʘʪʦ ʧʨʝʚʨʲʱʘʪ ʘʙʩʪʨʘʢʪʥʠʪʝ ʧʦʥʷʪʠʷ 

ʚ ʦʩʝʟʘʝʤʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʤʫʟʝʠʪʝ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʤʦʛʘʪ ʜʘ ʨʘʟʧʘʣʷʪ ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʠ 

ʜʘ ʥʘʩʲʨʯʘʪ ʩʪʨʘʩʪʪʘ ʢʲʤ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ ʩʨʝʜ ʧʦʩʝʪʠʪʝʣʠʪʝ ʦʪ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʠ. ʊʦʟʠ ʧʦʜʭʦʜ 

ʥʝ ʩʘʤʦ ʦʙʦʛʘʪʷʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʘʩʧʝʢʪ ʥʘ ʤʫʟʝʠʪʝ, ʥʦ ʠ ʢʫʣʪʠʚʠʨʘ ʧʦ-ʜʲʣʙʦʢʘ ʧʨʠʟʥʘʪʝʣʥʦʩʪ ʢʲʤ 

ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʥʘʫʯʥʠʪʝ ʪʲʨʩʝʥʠʷ.   

  

ʉʲʟʜʘʚʘʥʝ ʥʘ ʧʨʠʦʙʱʘʚʘʱʘ ʩʨʝʜʘ  

ʊʝʭʥʦʣʦʛʠʷʪʘ ʥʝ ʩʘʤʦ ʧʦʚʠʰʘʚʘ ʘʥʛʘʞʠʨʘʥʦʩʪʪʘ; ʩʲʱʦ ʪʘʢʘ ʧʨʘʚʠ ʤʫʟʝʠʪʝ ʧʦ-ʧʨʠʦʙʱʘʚʘʱʠ. 

AR, VR ʠ ʤʦʙʠʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʩʪʨʫʤʝʥʪʠ, ʟʘ ʜʘ ʥʘʧʨʘʚʷʪ ʤʫʟʝʠʪʝ ʜʦʩʪʲʧʥʠ ʟʘ ʭʦʨʘ 

ʩ ʫʚʨʝʞʜʘʥʠʷ ʠʣʠ ʜʨʫʛʠ ʩʧʝʮʠʘʣʥʠ ʥʫʞʜʠ. Anderson [21] ʦʪʙʝʣʷʟʚʘ, ʯʝ AR ʠ VR ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʦʞʘʪ 

ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʭʦʨʘ ʩ ʜʚʠʛʘʪʝʣʥʠ ʫʚʨʝʞʜʘʥʠʷ, ʢʘʪʦ ʠʤ ʧʦʟʚʦʣʷʚʘʪ ʚʠʨʪʫʘʣʥʦ ʜʘ ʠʟʩʣʝʜʚʘʪ ʦʙʣʘʩʪʠ ʦʪ 

ʤʫʟʝʷ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʘ ʬʠʟʠʯʝʩʢʠ ʥʝʜʦʩʪʲʧʥʠ. ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʤʦʙʠʣʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʦʙʦʨʫʜʚʘʥʠ ʩ ʬʫʥʢʮʠʠ ʢʘʪʦ ʘʫʜʠʦ ʦʧʠʩʘʥʠʷ ʠʣʠ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʝʢʨʘʥʥʠ ʯʝʪʮʠ, ʧʦʜʦʙʨʷʚʘʪ 

ʠʟʞʠʚʷʚʘʥʝʪʦ ʟʘ ʧʦʩʝʪʠʪʝʣʠ ʩʲʩ ʟʨʠʪʝʣʥʠ ʠʣʠ ʩʣʫʭʦʚʠ ʫʚʨʝʞʜʘʥʠʷ. ʊʦʟʠ ʭʦʜ ʢʲʤ ʧʦ-ʛʦʣʷʤʦ 

ʧʨʠʦʙʱʘʚʘʥʝ ʥʝ ʩʘʤʦ ʨʘʟʰʠʨʷʚʘ ʦʙʭʚʘʪʘ ʥʘ ʤʫʟʝʠʪʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠʤ ʧʦʤʘʛʘ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʧʦ-

ʝʬʝʢʪʠʚʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠ ʤʠʩʠʷ, ʢʘʪʦ ʦʙʩʣʫʞʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʘ ʧʫʙʣʠʢʘ.  

ɿʘʢʣʶʯʝʥʠʝ  

ʊʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʙʝʟʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʠʩʪʦʨʠʯʝʩʢʦ ʠʟʩʣʝʜʚʘʥʝ, ʧʨʝʦʜʦʣʷʚʘʡʢʠ 

ʧʨʦʧʘʩʪʪʘ ʤʝʞʜʫ ʤʠʥʘʣʦ ʠ ʥʘʩʪʦʷʱʝ. ʂʘʪʦ ʧʨʝʚʨʲʱʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʥʘ ʤʫʟʝʷ ʚ ʧʲʪʝʰʝʩʪʚʝʥʠʮʠ ʚʲʚ 

ʚʨʝʤʝʪʦ, ʪʦʡ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʨʘʟʙʠʨʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʠʩʪʦʨʠʷʪʘ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʷʪʘ ʦʙʘʯʝ ʩʲʱʦ ʠʟʠʩʢʚʘ ʚʥʠʤʘʪʝʣʥʦ ʦʙʤʠʩʣʷʥʝ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʪʷ ʜʦʧʲʣʚʘ, ʘ ʥʝ 

ʟʘʩʝʥʯʚʘ ʘʨʪʝʬʘʢʪʠʪʝ ʠ ʠʩʪʦʨʠʠʪʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʫʟʝʡʥʠʪʝ ʝʢʩʧʦʥʘʪʠ. ɼʦʢʘʪʦ ʤʫʟʝʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ 

ʧʨʠʝʤʘʪ ʪʝʟʠ ʠʥʦʚʘʮʠʠ, ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʘʣʘʥʩʠʨʘʪ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʥʘʧʨʝʜʲʢ ʩʲʩ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʩʚʦʠʪʝ 

ʢʫʣʪʫʨʥʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʤʠʩʠʠ. ʊʲʡ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʥʝʡʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʫʟʝʠʪʝ ʩʘ ʙʝʟʛʨʘʥʠʯʥʠ. ɹʲʜʝʱʠʪʝ ʠʥʦʚʘʮʠʠ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʧʦ-

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʩʠʩʪʝʤʠ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʦʩʠʛʫʨʷʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʦʙʠʢʦʣʢʠ ʠ 

ʧʨʦʟʨʝʥʠʷ, ʢʘʢʪʦ ʠ ʥʘʧʨʝʜʲʢ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʨʘʟʰʠʨʝʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʦʞʘʪ ʦʱʝ 

ʧʦ-ʨʝʘʣʠʩʪʠʯʥʠ ʠ ʟʘʚʣʘʜʷʚʘʱʠ ʠʩʪʦʨʠʯʝʩʢʠ ʨʘʟʚʣʝʯʝʥʠʷ. ʇʦʪʝʥʮʠʘʣʲʪ ʟʘ ʛʣʦʙʘʣʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ 

ʯʨʝʟ ʜʠʛʠʪʘʣʥʠ ʧʣʘʪʬʦʨʤʠ ʧʦʟʚʦʣʷʚʘ ʥʘ ʤʫʟʝʠʪʝ ʜʘ ʩʧʦʜʝʣʷʪ ʝʢʩʧʦʥʘʪʠ ʠ ʨʝʩʫʨʩʠ, ʧʨʘʚʝʡʢʠ 

ʢʫʣʪʫʨʥʠʪʝ ʩʲʢʨʦʚʠʱʘ ʜʦʩʪʲʧʥʠ ʟʘ ʩʚʝʪʦʚʥʘ ʧʫʙʣʠʢʘ. ʊʝʟʠ ʧʦʩʪʠʞʝʥʠʷ ʙʠʭʘ ʤʦʛʣʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ 
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ʨʘʟʨʫʰʘʪ ʙʘʨʠʝʨʠʪʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʧʨʝʜʣʘʛʘʡʢʠ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʦʱʝ ʧʦ-ʜʲʣʙʦʢʘ 

ʚʨʲʟʢʘ ʩ ʤʠʥʘʣʦʪʦ.  
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ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (VR) ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʢʘʪʦ ʠʥʩʪʨʫʤʝʥʪʠ 

ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʫʨʠʟʤʘ: ɺʲʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ 

 Virtual Reality (VR) and Augmented reality (AR) as tools for tourism development: 

Opportunities and challenges 

ɺʝʨʦʥʠʢʘ ɼʝʥʠʟʦʚʘ1 

 

ɸʙʩʪʨʘʢʪ 

ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (VR) ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʩʝ ʫʪʚʲʨʞʜʘʚʘʪ ʢʘʪʦ ʤʦʱʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʠʥʦʚʘʮʠʠ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʩʝʢʪʦʨ. ʊʝ ʩʲʟʜʘʚʘʪ ʫʥʠʢʘʣʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʟʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʪʫʨʠʩʪʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʜʝʩʪʠʥʘʮʠʠʪʝ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ. ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʠʟʩʣʝʜʚʘ ʨʦʣʷʪʘ ʥʘ VR ʠ AR 

ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʫʨʠʟʤʘ, ʢʘʪʦ ʨʘʟʛʣʝʜʘ ʪʝʭʥʠʪʝ ʦʩʥʦʚʥʠ ʧʨʠʣʦʞʝʥʠʷ ï ʦʪ ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʠ ʦʙʝʢʪʠ ʜʦ ʠʥʪʝʨʘʢʪʠʚʥʠ AR ʧʨʝʞʠʚʷʚʘʥʠʷ ʥʘ ʤʷʩʪʦ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʚʠʩʦʢʠʪʝ ʨʘʟʭʦʜʠ, 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʢʲʤ ʧʨʦʤʷʥʘʪʘ. ʇʫʙʣʠʢʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʷ 

ʫʩʧʝʰʥʠ ʧʨʠʤʝʨʠ, ʪʝʥʜʝʥʮʠʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ. ʆʩʥʦʚʥʠʷʪ 

ʬʦʢʫʩ ʝ ʚʲʨʭʫ ʪʦʚʘ ʢʘʢ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʝʥʷʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʥʘʛʣʘʩʠ ʠ ʧʨʝʜʣʘʛʘʪ ʥʦʚʠ 

ʤʘʨʢʝʪʠʥʛʦʚʠ ʧʦʜʭʦʜʠ ʟʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʙʠʟʥʝʩʠ ʠ ʜʝʩʪʠʥʘʮʠʠ. 

 

Abstract 

Virtual (VR) and Augmented Reality (AR) are considered as powerful tools for innovation in the 

tourism sector. They create unique experiences for users and transform the way tourists interact with 

destinations and tourist attractions. This report aims to explore the role of VR and AR in tourism 

development by looking at their main applications, from virtual tours of tourist sites to interactive on-site AR 

experiences. Challenges related to the implementation of these technologies are analyzed, such as high costs, 

required infrastructure and resistance to change. The paper presents successful examples, future trends and 

opportunities for implementation of VR and AR in tourism. The main focus of the publication is on how these 

technologies are changing consumer attitudes and offering new marketing approaches for tourism 

businesses and destinations in Bulgaria and abroad. 

 ʂʣʶʯʦʚʠ ʜʫʤʠ: ʚʠʨʪʫʘʣʥʘ ʨʝʘʣʥʦʩʪ, ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ, VR, AR, ʪʫʨʠʟʲʤ. 
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 ʋʚʦʜ 
ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (VR) ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ (AR) ʩʝ ʫʪʚʲʨʞʜʘʚʘʪ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʠʪʦ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʧʨʦʤʝʥʷʪ ʦʩʝʟʘʝʤʦ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ. VR 

ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʩʝ ʧʦʪʦʧʷʪ ʚ ʠʟʮʷʣʦ ʚʠʨʪʫʘʣʥʠ ʩʨʝʜʠ, ʜʦʢʘʪʦ AR ʦʙʦʛʘʪʷʚʘ ʨʝʘʣʥʠʷ 

ʩʚʷʪ ʩ ʜʦʙʘʚʝʥʠ ʜʠʛʠʪʘʣʥʠ ʝʣʝʤʝʥʪʠ. ʆʱʝ ʧʨʝʜʠ ʧʘʥʜʝʤʠʷʪʘ ʦʪ ʂʦʚʠʜ-19 ʜʘ ʟʘʩʠʣʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ 

ʚʲʚ ʚʦʜʝʱʠ ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʪʦʟʠ ʪʠʧ ʠʥʦʚʘʮʠʠ ʙʷʭʘ ʟʘʧʦʯʥʘʣʠ ʜʘ ʜʝʤʦʥʩʪʨʠʨʘʪ ʩʚʦʠʪʝ 

ʧʨʝʜʠʤʩʪʚʘ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʙʠʟʥʝʩ. ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʘ, 

ʧʦ ʢʦʡʪʦ ʪʫʨʠʩʪʠʪʝ ʠʟʩʣʝʜʚʘʪ ʠ ʜʦʙʠʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʪʷʭ, 

ʧʣʘʥʠʨʘʪ ʧʲʪʫʚʘʥʠʷʪʘ ʩʠ ʠ ʩʲʙʠʨʘʪ ʠʜʝʠ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʘʪ ʜʘ ʦʙʦʛʘʪʷʪ ʧʨʝʞʠʚʷʚʘʥʝʪʦ ʥʘ 
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ʪʫʨʠʩʪʠʪʝ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʜʝʩʪʠʥʘʮʠʠʪʝ ʠ ʙʠʟʥʝʩʠʪʝ ʚ ʪʷʭ ʜʘ 

ʜʦʩʪʠʛʥʘʪ ʜʦ ʧʦ-ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ, ʜʘ ʢʦʤʫʥʠʢʠʨʘʪ ʩ ʥʝʷ ʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʦ 

ʦʙʩʣʫʞʚʘʥʝ. ʊʝ ʠʤʘʪ ʧʦʪʝʥʮʠʘʣ ʜʘ ʩʲʟʜʘʜʘʪ ʧʦ-ʜʲʣʙʦʢʦ ʝʤʦʮʠʦʥʘʣʥʦ ʘʥʛʘʞʠʨʘʥʝ ʩ ʜʝʩʪʠʥʘʮʠʠʪʝ ʠ ʜʘ 

ʨʘʟʰʠʨʷʪ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʢʦʤʧʘʥʠʠ. ʉ ʥʘʧʨʝʜʲʢʘ ʠʤ ʚ ʧʦʩʣʝʜʥʠʪʝ 

ʛʦʜʠʥʠ VR ʠ AR ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʚʧʝʯʘʪʣʷʚʘʪ ʪʫʨʠʩʪʠʪʝ ʠ ʧʨʝʜʧʨʠʝʤʘʯʠʪʝ ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʪʝʟʠ 

ʩʣʦʞʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʚʥʝʜʨʷʚʘʪ ʚʩʝ ʧʦ-ʘʢʪʠʚʥʦ ʩ ʮʝʣ ʜʘ ʙʲʜʘʪ ʦʪ ʧʦʣʟʘ ʟʘ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʟʘ 

ʠʥʚʝʩʪʠʪʦʨʠʪʝ ʚ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠ ʭʦʪʝʣʠʝʨʩʢʘʪʘ ʠʥʜʫʩʪʨʠʠ (Nayyar et al. 2018). ɺ ʥʘʩʪʦʷʱʘʪʘ 

ʧʫʙʣʠʢʘʮʠʷ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʠ ʧʨʦʫʯʠʤ ʨʦʣʷʪʘ ʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ 

ʩʚʝʪʘ ʥʘ ʧʲʪʫʚʘʥʠʷʪʘ ʠ ʱʝ ʧʨʝʜʩʪʘʚʠʤ ʫʩʧʝʰʥʠ ʧʨʠʤʝʨʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʙʲʣʛʘʨʩʢʠʷ ʠ 

ʩʚʝʪʦʚʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠ ʩʝʢʪʦʨ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ, 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʠ ʪʝʥʜʝʥʮʠʠʪʝ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ. 

 

ʊʝʦʨʝʪʠʯʥʘ ʨʘʤʢʘ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ 
ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʢʣʶʯʦʚʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚ ʙʲʨʟʦ 

ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʩʬʝʨʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʤʘʨʢʝʪʠʥʛ, ʦʩʦʙʝʥʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʤʘʨʢʝʪʠʥʛ 

(Marasco et al., 2018). ʅʦ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʥʝʱʦ ʧʦʚʝʯʝ ʦʪ ʦʙʠʢʥʦʚʝʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʟʘʱʦʪʦ ʤʦʛʘʪ 

ʜʘ ʧʨʝʥʝʩʘʪ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʦʨʝʥʥʦ ʨʘʟʣʠʯʥʘ ʩʨʝʜʘ ʠ ʜʘ ʤʫ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘʩʠʪʝʥʠ ʩ ʠʥʬʦʨʤʘʮʠʷ, 

ʫʥʠʢʘʣʥʠ, ʧʦʛʣʲʱʘʱʠ ʠ ʘʥʛʘʞʠʨʘʱʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʚ ʯʠʡʪʦ ʮʝʥʪʲʨ ʝ ʩʘʤʠʷʪ ʪʦʡ. ɹʝʟ ʜʘ ʥʘʚʣʠʟʘʤʝ ʚ 

ʪʝʭʥʠʯʝʩʢʠ ʜʝʪʘʡʣʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʚ ʦʙʭʚʘʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ, ʱʝ ʧʨʝʜʩʪʘʚʠʤ ʦʩʥʦʚʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ VR ʠ AR ʪʝʭʥʦʣʦʛʠʠʪʝ. 

ʉʧʦʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʝʥʮʠʢʣʦʧʝʜʠʷ Britannica Ăʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (VR) ʝ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʠʤʫʣʘʮʠʷ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʯʦʚʝʢ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ 

ʠʟʢʫʩʪʚʝʥʘ ʪʨʠʠʟʤʝʨʥʘ (3D) ʚʠʟʫʘʣʥʘ ʠʣʠ ʜʨʫʛʘ ʩʝʪʠʚʥʘ ʩʨʝʜʘñ (Britannica, 2024). ʇʦʜʦʙʥʦ ʝ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ Guttentag (2010), ʩʧʦʨʝʜ ʢʦʝʪʦ VR ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʘ 3D 

ʩʨʝʜʘ, ʚ ʢʦʷʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʥʘʚʠʛʠʨʘ ʠ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʩʠʤʫʣʘʮʠʷ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ ʥʘ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʧʝʪʪʝ ʩʝʪʠʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʨʠ ʫʧʦʪʨʝʙʘ ʥʘ VR ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷʪ ʩʝ ʧʦʩʪʘʚʷ ʚʲʚ ʚʠʨʪʫʘʣʥʠʷ ʩʚʷʪ, ʢʦʡʪʦ ʛʦ ʦʙʛʨʲʱʘ. VR ʧʨʠʣʦʞʝʥʠʷʪʘ ʧʦʪʘʧʷʪ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʦʤʧʶʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʩʠʤʫʣʠʨʘ ʨʝʘʣʥʦʩʪʪʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʠʟʧʨʘʱʘʪ ʠ ʧʦʣʫʯʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʝ ʥʦʩʷʪ ʢʘʪʦ ʦʯʠʣʘ, ʩʣʫʰʘʣʢʠ, 

ʨʲʢʘʚʠʮʠ ʠʣʠ ʢʦʩʪʶʤʠ. ʀʣʶʟʠʷʪʘ ʟʘ Ăʧʨʠʩʲʩʪʚʠʝñ ʚʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʩʝʥʟʦʨʠ 

ʟʘ ʜʚʠʞʝʥʠʝ, ʢʦʠʪʦ ʫʣʘʚʷʪ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʨʦʤʝʥʷʪ ʠʟʛʣʝʜʘ ʥʘ ʝʢʨʘʥʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʝ ʥʘʡ-ʙʣʠʟʢʦʪʦ ʜʦ ʪʝʣʝʧʦʨʪʘʮʠʷʪʘ, ʩ ʢʦʝʪʦ ʨʘʟʧʦʣʘʛʘʤʝ. (ɸʥʛʝʣʦʚʘ, 2021). ʉ 

ʧʦʤʦʱʪʘ ʥʘ VR ʟʨʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʚʝʜʝʥ ʥʘʚʩʷʢʲʜʝ - ʜʦ ʩʲʱʝʩʪʚʫʚʘʱʦ ʤʷʩʪʦ, ʜʦ ʜʠʛʠʪʘʣʥʦ 

ʩʲʟʜʘʜʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʜʦʨʠ ʥʘʟʘʜ ʚʲʚ ʚʨʝʤʝʪʦ. VR, ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʩʠ ʜʘ ʩʲʟʜʘʚʘ ʠʟʮʷʣʦ 

ʚʠʨʪʫʘʣʥʠ ʩʨʝʜʠ, ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ Ăʧʨʝʥʘʩʷʥʝñ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʪʫʨʠʩʪʠ ʜʦ ʦʪʜʘʣʝʯʝʥʠ ʤʝʩʪʘ, 

ʢʦʝʪʦ ʠʤ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʨʘʟʭʦʞʜʘʪ, ʜʘ ʨʘʟʛʣʝʞʜʘʪ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ ʠ ʜʘ ʩʘ ʟʨʠʪʝʣʠ ʥʘ ʩʲʙʠʪʠʷ ʦʪ 

ʢʦʤʬʦʨʪʘ ʥʘ ʩʦʙʩʪʚʝʥʠʷ ʩʠ ʜʦʤ ʠʣʠ ʜʨʫʛʦ ʦʪʜʘʣʝʯʝʥʦ ʤʷʩʪʦ. ʊʦʚʘ ʚʠʨʪʫʘʣʥʦ ʧʨʝʞʠʚʷʚʘʥʝ ʥʝ ʩʘʤʦ 

ʩʣʫʞʠ ʢʘʪʦ ʤʦʱʝʥ ʤʘʨʢʝʪʠʥʛʦʚ ʠʥʩʪʨʫʤʝʥʪ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʧʦʤʘʛʘ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ, ʪʲʡ ʢʘʪʦ 

ʧʨʝʜʣʘʛʘ ʦʩʝʟʘʝʤʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʜʝʩʪʠʥʘʮʠʷʪʘ (Chung et al., 2018). 

ʊʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ (AR) ʧʨʦʤʝʥʷ ʨʝʘʣʥʠʷ ʩʚʷʪ, ʢʘʪʦ ʜʦʙʘʚʷ ʜʠʛʠʪʘʣʝʥ ʩʣʦʡ 

ʢʲʤ ʨʝʘʣʥʘʪʘ ʩʨʝʜʘ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʤʘʨʪʬʦʥ ʠʣʠ ʜʨʫʛʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʜʲʨʞʘʱʦ AR, ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ʤʦʛʘʪ ʜʘ ʩʢʘʥʠʨʘʪ ʦʙʝʢʪ, ʦʧʨʝʜʝʣʝʥʦ ʤʷʩʪʦ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʝ, ʟʘ ʜʘ ʚʠʜʷʪ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ, 

ʢʦʷʪʦ ʥʝ ʝ ʚʠʜʠʤʘ ʟʘ ʥʝʚʲʦʨʲʞʝʥʦʪʦ ʦʢʦ (Truyols, 2023). ʉ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷʪʘ ʩʝ ʩʲʟʜʘʚʘ ʩʚʦʝʦʙʨʘʟʥʘ 

ʭʠʙʨʠʜʥʘ ʩʨʝʜʘ. AR ʤʦʞʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʧʦʪʘʧʷʱʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʢʘʪʦ ʢʦʤʙʠʥʠʨʘ ʨʘʟʣʠʯʥʠ ʚʠʟʫʘʣʥʠ 

ʠ ʘʫʜʠʦ ʝʣʝʤʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʝʢʩʪ, 3D ʤʦʜʝʣʠ, ʬʠʣʤʠ, ʛʨʘʬʠʢʠ, ʘʥʠʤʘʮʠʠ, ʟʚʫʢʦʚʠ ʝʬʝʢʪʠ, 

ʜʦʙʘʚʝʥʠ ʦʙʝʢʪʠ ʠ ʜʨ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʲʟʜʘʚʘ ʦʙʦʛʘʪʝʥʘ ʪʫʨʠʩʪʠʯʝʩʢʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʧʨʝʜʣʘʛʘ 

ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʚʠʟʫʘʣʥʠ ʠʟʪʦʯʥʠʮʠ. ʅʘʧʨʠʤʝʨ ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ 
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ʩʚʦʝʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʟʘ ʜʘ ʨʘʟʛʣʝʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠ ʧʘʤʝʪʥʠʢ ʠ ʜʘ ʚʠʜʷʪ ʚʠʨʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʥʝʛʦʚʘʪʘ 

ʩʪʨʫʢʪʫʨʘ ʚ ʤʠʥʘʣʦʪʦ ʯʨʝʟ ʥʘʩʣʘʛʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʝʥ ʦʙʨʘʟ ʚʲʨʭʫ ʨʝʘʣʥʘʪʘ ʩʨʝʜʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʞʝ 

ʜʘ ʩʝ ʚʜʲʭʥʝ ʥʦʚ ʞʠʚʦʪ ʥʘ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʦʙʝʢʪʠ ʠ ʦʩʪʘʥʢʠ, ʜʨʝʚʥʠ ʧʦʩʪʨʦʡʢʠ ʠ ʟʥʘʯʠʤʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʤʝʩʪʘ. ʊʦʚʘ ʧʦʜʦʙʨʷʚʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʲʪʫʚʘʥʝʪʦ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʛʦ 

ʧʨʘʚʠ ʧʦ-ʜʠʥʘʤʠʯʥʦ ʠ ʟʘʚʣʘʜʷʚʘʱʦ.  

ʆʩʥʦʚʥʘʪʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʪʝʭʥʦʣʦʛʠʠ ʝ, ʯʝ VR ʨʘʙʦʪʠ ʚ ʥʘʧʲʣʥʦ ʠʟʢʫʩʪʚʝʥʘ ʩʨʝʜʘ, 

ʧʨʝʜʣʘʛʘʡʢʠ ʦʪʜʝʣʝʥ ʚʠʨʪʫʘʣʝʥ ʩʚʷʪ, ʜʦʢʘʪʦ AR ʩʲʯʝʪʘʚʘ ʝʣʝʤʝʥʪʠ ʢʘʢʪʦ ʦʪ ʚʠʨʪʫʘʣʥʘ, ʪʘʢʘ ʠ ʦʪ 

ʨʝʘʣʥʘ ʩʨʝʜʘ (Kahal, 2024). AR ʧʦʟʚʦʣʷʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʩʨʝʜʘ, ʠʟʠʩʢʚʘʱʘ 

ʬʠʟʠʯʝʩʢʦ ʧʨʠʩʲʩʪʚʠʝ ʠ ʜʚʠʞʝʥʠʝ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʦʚʘ, VR ʩʝ ʦʩʥʦʚʘʚʘ ʠʟʮʷʣʦ ʥʘ ʢʦʤʧʶʪʲʨʥʦ 

ʛʝʥʝʨʠʨʘʥʘ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ. ʉʲʱʝʩʪʚʫʚʘ ʠ ʢʦʤʙʠʥʘʮʠʷ ʤʝʞʜʫ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʨʝʘʣʥʘʪʘ ʩʨʝʜʘ, ʩ ʢʦʷʪʦ 

ʧʦʪʨʝʙʠʪʝʣʷʪ ʤʦʞʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʧʦ-ʘʢʪʠʚʥʦ ï ʪ.ʥ. ʩʤʝʩʝʥʘ ʨʝʘʣʥʦʩʪ (Mixed reality, MR). 

ɺʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʦʩʠʛʫʨʷʚʘʪ ʠʟʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʥʝ ʩʘʤʦ ʟʘʚʣʘʜʷʚʘʱʠ, ʥʦ ʠ 

ʦʪʛʦʚʘʨʷʪ ʥʘ ʞʝʣʘʥʠʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʷ ʧʦʪʨʝʙʠʪʝʣ ʟʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪ. ʊʦʚʘ 

ʧʦʜʯʝʨʪʘʚʘ ʪʷʭʥʦʪʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ ʚʲʟʤʦʞʥʦʪʦ ʚ ʪʫʨʠʟʤʘ ʠ ʩʚʝʪʘ ʥʘ 

ʧʲʪʫʚʘʥʠʷʪʘ. 

 

ʇʨʠʣʦʞʝʥʠʷ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʪʫʨʠʟʤʘ 
ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ VR ʠ AR ʚ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʩʘ ʦʛʨʦʤʥʠ ʠ ʦʪʚʘʨʷʪ ʚʨʘʪʠʪʝ ʢʲʤ 

ʩʚʷʪ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ, ʧʲʣʥʦʮʝʥʥʠ, ʘʥʛʘʞʠʨʘʱʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʘʪʘ 

ʯʘʩʪ ʥʘ ʧʫʙʣʠʢʘʮʠʷʪʘ ʱʝ ʦʧʠʰʝʤ ʧʨʝʜʧʦʩʪʘʚʢʠʪʝ, ʢʦʠʪʦ ʥʘʩʲʨʯʘʚʘʪ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʚʠʨʪʫʘʣʥʘ ʠ 

ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠ ʥʷʢʦʠ ʦʪ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʜʚʝʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʫʨʠʟʤʘ.  

ʉʨʝʜ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʫʚʝʣʠʯʘʚʘʪ ʠʥʪʝʨʝʩʘ ʢʲʤ VR ʠ AR ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʪʫʨʠʩʪʠʯʝʩʢʘ ʠʥʜʫʩʪʨʠʷ, ʩʘ ʚʩʝ ʧʦ-ʛʦʣʷʤʘʪʘ ʨʘʟʧʦʟʥʘʚʘʝʤʦʩʪ, ʢʦʷʪʦ ʠʥʦʚʘʮʠʠʪʝ ʧʦʣʫʯʘʚʘʪ ʚ ʙʠʟʥʝʩʘ, 

ʪʝʭʥʦʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ, ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʝʩʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʢʲʤ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʢʦʤʝʨʩʠʘʣʠʟʘʮʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʚʦʡʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʨʲʩʪʲʪ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚ 

ʪʷʭʥʦʪʦ ʚʥʝʜʨʷʚʘʥʝ. ʉʧʦʨʝʜ ʧʨʦʛʥʦʟʠ ʥʘ Statista ʧʘʟʘʨʲʪ ʥʘ VR ʠ AR ʱʝ ʛʝʥʝʨʠʨʘ ʧʨʠʭʦʜʠ ʦʪ 40,4 

ʤʣʨʜ. ʱʘʪʩʢʠ ʜʦʣʘʨʘ ʧʨʝʟ 2024 ʛ. (Statista, 2024). ʆʯʘʢʚʘ ʩʝ ʪʦʟʠ ʧʘʟʘʨ ʜʘ ʥʘʨʘʩʪʚʘ ʩ ʛʦʜʠʰʝʥ ʪʝʤʧ ʥʘ 

ʨʘʩʪʝʞ ʦʪ 8,97% (CAGR 2024-2029), ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʦʛʥʦʟʠʨʘʥ ʧʘʟʘʨʝʥ ʦʙʝʤ ʦʪ 62 ʤʣʨʜ. ʱʘʪʩʢʠ 

ʜʦʣʘʨʘ ʜʦ 2029 ʛ. ʅʘʡ-ʛʦʣʝʤʠʷʪ ʧʘʟʘʨʝʥ ʩʝʛʤʝʥʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʧʘʟʘʨ ʝ AR ʩʦʬʪʫʝʨʲʪ, ʢʦʡʪʦ ʩʝ 

ʦʯʘʢʚʘ ʜʘ ʜʦʩʪʠʛʥʝ ʧʘʟʘʨʝʥ ʦʙʝʤ ʦʪ 13 ʤʣʨʜ. ʜʦʣʘʨʘ ʧʨʝʟ 2024 ʛ. ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʨʠʭʦʜʠʪʝ, ʩʧʦʤʝʥʘʪʠ ʚ ʘʥʘʣʠʟʘ ʥʘ Statista, ʦʪʯʠʪʘʪ ʩʘʤʦ B2C ʧʨʠʭʦʜʠ (ʧʨʠʭʦʜʠʪʝ ʦʪ 

ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ). ʉɸʑ ʠ ʂʠʪʘʡ ʩʘ ʩʦʯʝʥʠ ʢʘʪʦ ʚʦʜʝʱʠʪʝ ʜʲʨʞʘʚʠ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʮʠʠ 

ʟʘ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ. ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ ʝ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʧʘʟʘʨ ʟʘ VR ʠ AR ʠʥʩʪʨʫʤʝʥʪʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʪʫʨʠʟʤʘ, ʟʘʨʘʜʠ ʨʘʩʪʷʱʠʷ ʠʥʪʝʨʝʩ ʟʘ ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʘʢʠʚʘ ʠʥʦʚʘʮʠʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʙʠʟʥʝʩʠ. ɸʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʠʷʪ ʨʝʛʠʦʥ ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʚʦʜʝʱ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʲʩʪʘ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʜʚʝʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʛʣʘʚʥʦ ʟʘʨʘʜʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʠʥʠʮʠʘʪʠʚʠ ʠ 

ʧʨʦʛʨʘʤʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʠʤ (Pixelplex, 2024).  

ʊʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʦʩʪʘʚʷʪ ʰʠʨʦʢ ʠʟʙʦʨ ʦʪ ʠʟʞʠʚʷʚʘʥʠʷ 

ʧʨʠ ʧʲʪʫʚʘʥʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʦʩʪʘʚʷʪ ʪʨʘʡʥʦ ʚʧʝʯʘʪʣʝʥʠʝ ʚ ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ʉʨʝʜ 

ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʫʨʠʟʤʘ ʤʦʞʝʤ ʜʘ ʦʪʢʨʦʠʤ:  

- ɺʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ ʠ ʧʨʝʞʠʚʷʚʘʥʠʷ - VR ʧʦʟʚʦʣʷʚʘ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʢʦʤʧʘʥʠʠ ʜʘ 

ʩʲʟʜʘʚʘʪ ʟʘʚʣʘʜʷʚʘʱʠ ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ, ʧʨʠ ʢʦʠʪʦ ʪʫʨʠʩʪʠʪʝ ʠʟʩʣʝʜʚʘʪ ʜʝʩʪʠʥʘʮʠʠ ʠ 

ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ ʦʪ ʫʜʦʙʥʦ ʟʘ ʪʷʭ ʦʪʜʘʣʝʯʝʥʦ ʤʷʩʪʦ. ʅʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʚʠʨʪʫʘʣʥʘ 

ʦʙʠʢʦʣʢʘ ʥʘ ʤʫʟʝʡ, ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʚ ʧʨʠʨʦʜʝʥ ʧʘʨʢ ʠʣʠ ʚʠʨʪʫʘʣʥʦ ʛʤʫʨʢʘʥʝ ʚʲʚ ʚʦʜʠʪʝ ʦʢʦʣʦ 

ʥʷʢʦʡ ʦʩʪʨʦʚ, VR ʧʨʝʞʠʚʷʚʘʥʠʷʪʘ ʧʨʝʥʘʩʷʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʥʦʚʠ ʠ ʚʲʣʥʫʚʘʱʠ ʤʝʩʪʘ, 

ʧʨʝʜʠʟʚʠʢʚʘʡʢʠ ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʠʤ ʠ ʚʜʲʭʥʦʚʷʚʘʡʢʠ ʙʲʜʝʱʠ ʧʣʘʥʦʚʝ ʟʘ ʧʲʪʫʚʘʥʝ (Onyx-Systems, 

2024). 
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- ʈʘʟʛʣʝʞʜʘʥʝ ʥʘ ʭʦʪʝʣʠ ʠ ʜʨʫʛʠ ʠʤʦʪʠ ï VR ʧʨʝʜʦʩʪʘʚʷ ʦʱʝ ʝʜʥʘ ʩʪʲʧʢʘ ʥʘʧʨʝʜ ʚ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʭʦʪʝʣʩʢʠʪʝ ʠ ʜʨʫʛʠ ʪʫʨʠʩʪʠʯʝʩʢʠ ʦʙʝʢʪʠ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʦʩʝʪʠʪʝʣʠ. ɺʤʝʩʪʦ 

ʩʪʘʪʠʯʥʠ ʩʥʠʤʢʠ, ʨʝʢʣʘʤʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʤʦʥʪʠʨʘʥʠ ʚʠʜʝʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʚʠʨʪʫʘʣʥʦ ʜʘ 

ʧʦʩʝʪʷʪ ʠ ʜʘ ʨʘʟʛʣʝʜʘʪ ʧʦʜʨʦʙʥʦ ʭʦʪʝʣʠʪʝ, ʪʝʭʥʠʪʝ ʩʪʘʠ, ʩʧʘ ʮʝʥʪʨʦʚʝʪʝ, ʨʝʩʪʦʨʘʥʪʠʪʝ, ʛʨʘʜʠʥʠʪʝ ʠ 

ʜʨ. ɺʠʨʪʫʘʣʥʘʪʘ ʦʙʠʢʦʣʢʘ ʜʘʚʘ ʧʦ-ʨʝʘʣʠʩʪʠʯʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʙʝʢʪʘ, ʤʘʱʘʙʠʪʝ, 

ʦʙʟʘʚʝʞʜʘʥʝʪʦ, ʦʩʚʝʪʣʝʥʠʝʪʦ ʠ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʲʣʥʫʚʘʪ ʧʦʪʨʝʙʠʪʝʣʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ 

ʧʨʝʜʚʠʜ ʦʙʘʯʝ, ʯʝ ʧʦʜʦʙʥʦ ʥʘ ʩʥʠʤʢʠʪʝ ʠ ʨʝʢʣʘʤʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʩʲʱʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ Ăʨʘʟʢʨʘʩʝʥʘñ, ʟʘ ʜʘ ʠʟʛʣʝʞʜʘ ʧʦ-ʘʪʨʘʢʪʠʚʥʘ ʟʘ VR ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

- ɼʦʩʪʲʧʥʦʩʪ ʠ ʧʨʠʦʙʱʘʚʘʥʝ ï ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ 

ʨʝʘʣʥʦʩʪ ʤʦʛʘʪ ʜʘ ʥʘʧʨʘʚʷʪ ʪʫʨʠʟʤʘ ʧʦ-ʜʦʩʪʲʧʝʥ ʟʘ ʭʦʨʘ ʩ ʬʠʟʠʯʝʩʢʠ, ʬʠʥʘʥʩʦʚʠ, ʚʨʝʤʝʚʠ ʠʣʠ ʜʨʫʛʠ 

ʦʛʨʘʥʠʯʝʥʠʷ (Lin et al., 2020). VR ʠ AR ʠʤʘʪ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʥʘʧʨʘʚʷʪ ʧʲʪʫʚʘʥʝʪʦ ʧʦ-ʧʨʠʦʙʱʘʚʘʱʦ ʟʘ 

ʭʦʨʘ ʩ ʫʚʨʝʞʜʘʥʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʘ ʤʦʙʠʣʥʦʩʪ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʲʟʜʘʚʘʪ ʫʩʝʱʘʥʝ ʟʘ ʧʨʠʩʲʩʪʚʠʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʨʝʦʜʦʣʷʚʘʪ ʬʠʟʠʯʝʩʢʠʪʝ ʙʘʨʠʝʨʠ ʠ ʜʘʚʘʪ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʠ ʩʲʙʠʪʠʷ. ʆʙʠʢʦʣʢʠʪʝ ʚʲʚ ʚʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʭʦʨʘʪʘ ʜʘ ʠʟʩʣʝʜʚʘʪ ʜʝʩʪʠʥʘʮʠʠ ʠ ʘʪʨʘʢʮʠʠ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʘ ʪʨʫʜʥʠ ʠʣʠ 

ʥʝʚʲʟʤʦʞʥʠ ʟʘ ʣʠʯʥʦ ʧʦʩʝʱʝʥʠʝ. AR ʧʨʠʣʦʞʝʥʠʷʪʘ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʤʦʛʘʪ ʜʘ ʦʩʠʛʫʨʷʪ ʘʫʜʠʦ 

ʦʧʠʩʘʥʠʷ, ʥʘʚʠʛʘʮʠʦʥʥʘ ʧʦʤʦʱ ʠ ʜʨʫʛʠ ʬʫʥʢʮʠʠ ʟʘ ʜʦʩʪʲʧʥʦʩʪ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʥʫʞʜʠʪʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʧʦʪʨʝʙʠʪʝʣʠ. 

- ʆʙʫʯʝʥʠʷ ʠ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ï ʚʠʨʪʫʘʣʥʘʪʘ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʧʨʝʜʣʘʛʘʪ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʧʝʨʩʦʥʘʣʘ ʚ ʭʦʪʝʣʠʝʨʩʪʚʦʪʦ, ʨʝʩʪʦʨʘʥʪʴʦʨʩʪʚʦʪʦ, ʝʢʩʢʫʨʟʦʚʦʜʩʢʘʪʘ ʠ 

ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ ʯʨʝʟ ʩʠʤʫʣʘʮʠʠ ʥʘ ʨʝʘʣʥʠ ʩʮʝʥʘʨʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʫʨʠʩʪʠʪʝ. ʆʙʫʯʘʚʘʱʠʪʝ ʩʝ 

ʤʦʛʘʪ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʩʚʦʠʪʝ ʫʤʝʥʠʷ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠ, ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʧʦʜʨʦʙʥʦ ʩʲʩ 

ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠʪʝ ʥʘ ʜʘʜʝʥʘ ʜʝʩʪʠʥʘʮʠʷ ʠʣʠ ʜʘ ʠʟʫʯʘʚʘʪ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʠ ʚ ʢʦʥʪʨʦʣʠʨʘʥʘ ʠ 

ʙʝʟʦʧʘʩʥʘ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ. ʊʦʚʘ ʥʝ ʩʘʤʦ ʧʦʚʠʰʘʚʘ ʪʷʭʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ, ʥʦ ʩʲʱʦ ʠʤ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ 

ʜʘ ʧʨʘʢʪʠʢʫʚʘʪ ʚ ʨʝʘʣʠʩʪʠʯʥʠ ʩʠʪʫʘʮʠʠ ʙʝʟ ʨʠʩʢ ʦʪ ʛʨʝʰʢʠ. 

- ʅʘʚʠʛʘʮʠʷ ʠ ʦʨʠʝʥʪʠʨʘʥʝ ï AR ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʥʘʚʠʛʘʮʠʷ ʚ 

ʜʝʩʪʠʥʘʮʠʠʪʝ, ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ ʠ ʙʠʟʥʝʩʠ, ʟʘ 

ʦʨʠʝʥʪʠʨʘʥʝ ʚ ʥʝʧʦʟʥʘʪʘ ʩʨʝʜʘ ʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʯʨʝʟ ʥʘʩʦʯʚʘʥʝ ʥʘ 

ʫʩʪʨʦʡʩʪʚʦʪʦ ʢʲʤ ʢʦʥʢʨʝʪʝʥ ʦʙʝʢʪ ʠʣʠ ʧʝʡʟʘʞ. ʉʲʱʦ ʪʘʢʘ ʪʫʨʠʩʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʩʝ ʟʘʧʦʟʥʘʣʠ ʩ 

ʦʧʨʝʜʝʣʝʥʘ ʜʝʩʪʠʥʘʮʠʷ ʯʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʚʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ, ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʠ ʫʜʦʙʥʦ ʙʠʭʘ ʩʝ 

ʦʨʠʝʥʪʠʨʘʣʠ ʚ ʥʝʷ, ʢʦʛʘʪʦ ʷ ʧʦʩʝʪʷʪ ʥʘ ʞʠʚʦ. 

- ʆʙʦʛʘʪʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʲʙʠʪʠʷ ï ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʩʲʙʠʪʠʷ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʣʦʞʘʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʮʠʬʨʦʚʦ ʩʲʜʲʨʞʘʥʠʝ, ʠʥʪʝʨʘʢʪʠʚʥʠ 

ʛʨʘʬʠʮʠ ʠ ʨʝʰʝʥʠʷ ʟʘ ʦʨʠʝʥʪʠʨʘʥʝ, ʢʦʠʪʦ ʧʦʜʦʙʨʷʚʘʪ ʧʨʝʞʠʚʷʚʘʥʝʪʦ ʚ ʨʝʘʣʥʠʷ ʩʚʷʪ. ʅʘʯʠʥʲʪ, ʧʦ 

ʢʦʡʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩʲʩ ʩʲʙʠʪʠʝʪʦ, ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘ ʯʨʝʟ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʮʠʬʨʦʚʘʪʘ 

ʠ ʬʠʟʠʯʝʩʢʘʪʘ ʩʬʝʨʘ ʯʨʝʟ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʢʦʝʪʦ ʧʨʘʚʠ ʧʨʝʞʠʚʷʚʘʥʝʪʦ ʧʦ-ʟʘʧʦʤʥʷʱʦ ʩʝ ʠ 

ʘʥʛʘʞʠʨʘʱʦ. ɺʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʩʝʱʝʥʠʝ ʥʘ 

ʩʲʙʠʪʠʷ ʙʝʟ ʧʦʪʨʝʙʠʪʝʣʷʪ ʜʘ ʥʘʧʫʩʢʘ ʜʦʤʘ ʩʠ. 

- ʇʦʜʦʙʨʝʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʥʘ ʤʷʩʪʦ - AR ʟʥʘʯʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ ʠʟʞʠʚʷʚʘʥʝʪʦ ʥʘ ʤʷʩʪʦ ʟʘ 

ʪʫʨʠʩʪʠʪʝ, ʢʘʪʦ ʧʨʝʜʣʘʛʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʘʥʛʘʞʠʨʘʱʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʛʠ ʧʨʝʚʨʲʱʘ ʦʪ 

ʧʘʩʠʚʥʠ ʥʘʙʣʶʜʘʪʝʣʠ ʚ ʘʢʪʠʚʥʠ ʫʯʘʩʪʥʠʮʠ. ʀʟʧʦʣʟʚʘʡʢʠ AR ʧʨʠʣʦʞʝʥʠʷ, ʪʫʨʠʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʚʠʜʷʪ 

ʜʠʛʠʪʘʣʥʠ ʩʣʦʝʚʝ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʙʘʚʝʥʠ ʚʲʨʭʫ ʬʠʟʠʯʝʩʢʘʪʘ ʩʨʝʜʘ, ʢʦʝʪʦ ʧʨʘʚʠ ʧʲʪʫʚʘʥʝʪʦ ʠʤ ʧʦ-

ʠʥʪʝʨʘʢʪʠʚʥʦ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦ. ʆʩʚʝʥ ʪʦʚʘ AR ʧʨʝʜʣʘʛʘ ʧʦʪʝʥʮʠʘʣ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʥʘ 

ʧʨʝʞʠʚʷʚʘʥʠʷʪʘ ʯʨʝʟ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʝʜʧʦʯʠʪʘʥʠʷ, 

ʠʥʪʝʨʝʩʠ ʠʣʠ ʤʘʨʰʨʫʪʠ, ʩʲʟʜʘʚʘʡʢʠ ʧʦ-ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʧʲʪʫʚʘʥʝ. 

- ɽʟʠʢʦʚ ʧʨʝʚʦʜ ʠ ʢʦʤʫʥʠʢʘʮʠʷ - AR ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʨʝʦʜʦʣʷʚʘ ʝʟʠʢʦʚʠʪʝ ʙʘʨʠʝʨʠ, ʢʘʪʦ ʧʨʘʚʠ 

ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʧʦ-ʣʝʩʥʘ ʟʘ ʪʫʨʠʩʪʠʪʝ ʠ ʤʝʩʪʥʠʪʝ ʞʠʪʝʣʠ. ʇʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ AR 



 

286 

 

ʧʨʠʣʦʞʝʥʠʷ, ʟʘ ʜʘ ʧʨʝʚʝʞʜʘʪ ʪʘʙʝʣʠ ʠ ʤʝʥʶʪʘ, ʢʦʝʪʦ ʠʤ ʧʦʟʚʦʣʷʚʘ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʤʝʩʪʥʠʪʝ 

ʞʠʪʝʣʠ ʥʘ ʩʦʙʩʪʚʝʥʠʷ ʠʤ ʝʟʠʢ ʠʣʠ ʜʦʨʠ ʧʨʝʤʘʭʚʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʧʠʨʘʪ ʠ ʜʘ ʤʦʣʷʪ ʟʘ 

ʫʧʲʪʚʘʥʠʷ (Truyols, 2023). ʏʨʝʟ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʩ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʛʣʘʩʦʚʠ ʢʦʤʘʥʜʠ, ʪʫʨʠʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʦʙʱʫʚʘʪ ʧʦ-ʩʚʦʙʦʜʥʦ ʚ ʜʝʩʪʠʥʘʮʠʠʪʝ. 

- ɸʥʘʣʠʟ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʪʫʨʠʩʪʠʪʝ ʠ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʩʪʨʘʪʝʛʠʠ - 

ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ ʠ ʩʲʙʠʪʠʡʥʠʷ ʤʘʨʢʝʪʠʥʛ ʥʝ ʝ ʠʟʦʣʠʨʘʥʦ ʷʚʣʝʥʠʝ, ʘ ʯʘʩʪ ʦʪ ʧʦ-

ʰʠʨʦʢ ʧʨʦʮʝʩ, ʜʚʠʞʝʥ ʦʪ ʜʘʥʥʠ, ʢʦʡʪʦ ʧʨʝʢʨʦʷʚʘ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʜʝʡʥʦʩʪʠ ʠ ʘʥʘʣʠʟʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʦʚʝʜʝʥʠʝ (Khanal, 2024). ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʮʝʥʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʘ 

ʠʥʬʦʨʤʘʮʠʷ, ʟʘʱʦʪʦ ʛʝʥʝʨʠʨʘʪ ʦʛʨʦʤʥʠ ʤʘʩʠʚʠ ʦʪ ʜʘʥʥʠ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ, ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ (Olshannikova et al., 2015). ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʟʠ ʜʘʥʥʠ ʧʦʟʚʦʣʷʚʘ ʜʘ 

ʩʝ ʨʘʟʙʝʨʘʪ ʧʦ-ʜʦʙʨʝ ʤʦʪʠʚʠʪʝ, ʠʟʠʩʢʚʘʥʠʷʪʘ ʠ ʨʝʘʢʮʠʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʜʘ ʩʝ 

ʩʲʟʜʘʜʘʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʠ ʜʘ ʩʝ ʧʨʝʜʣʦʞʘʪ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʧʦ-ʜʦʙʨʝ ʱʝ ʫʜʦʚʣʝʪʚʦʨʷʪ 

ʪʝʭʥʠʪʝ ʥʫʞʜʠ. 

ʄʝʥʠʜʞʲʨʠʪʝ ʚ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ 

AR ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʦʢʘʟʚʘʪ ʮʝʥʝʥ ʨʝʩʫʨʩ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪʪʘ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʘʨʢʝʪʠʥʛʘ, 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʥʘ ʦʙʩʣʫʞʚʘʥʝʪʦ ʠ ʜʨ. (ʌʠʛʫʨʘ 1).  

 

ɼʦʙʨʠ ʧʨʘʢʪʠʢʠ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ 
ɺ ʜʫʭʘ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ Ăʦʧʠʪʘʡʪʝ, ʧʨʝʜʠ ʜʘ ʢʫʧʠʪʝñ (Try before you buy) ʚʠʨʪʫʘʣʥʠʪʝ 

ʭʦʪʝʣʩʢʠ ʦʙʠʢʦʣʢʠ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʧʦʧʫʣʷʨʥʠ ʠ ʧʨʠʚʣʠʯʘʪ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ 

ʭʦʪʝʣʘ ʚ ʜʝʪʘʡʣʠ, ʧʨʝʜʠ ʜʘ ʨʝʟʝʨʚʠʨʘʪ ʩʪʘʷ. ʅʷʢʦʣʢʦ ʣʫʢʩʦʟʥʠ ʜʝʩʪʠʥʘʮʠʠ ʢʘʪʦ ʄʘʣʜʠʚʠʪʝ ʠ ɼʫʙʘʡ 

ʠʟʧʦʣʟʚʘʪ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ ʪʦʟʠ ʥʘʯʠʥ. ɽʜʠʥ ʦʪ ʥʘʡ-ʝʤʙʣʝʤʘʪʠʯʥʠʪʝ 

ʧʨʠʤʝʨʠ ʚ ʪʦʟʠ ʤʦʜʝʣ ʝ ʣʫʢʩʦʟʥʠʷʪ 5-ʟʚʝʟʜʝʥ ʢʦʤʧʣʝʢʩ Atlantis, The Palm, ʨʘʟʧʦʣʦʞʝʥ ʥʘ 

ʠʟʢʫʩʪʚʝʥʠʷ ʦʩʪʨʦʚ ʇʘʣʤ ɼʞʫʤʝʡʨʘ ʚ ɼʫʙʘʡ. ʇʨʝʟ 2015 ʛ. ʭʦʪʝʣʲʪ ʧʨʝʜʩʪʘʚʠ ʧʨʦʛʨʘʤʘ ʟʘ ʚʠʨʪʫʘʣʥʘ 

ʨʝʘʣʥʦʩʪ, ʜʦʩʪʲʧʥʘ ʩ ʦʯʠʣʘ ʦʪ ʪʠʧʘ headgear. ʇʲʨʚʠʪʝ ʣʶʙʦʧʠʪʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʠʤʘʭʘ ʚʲʟʤʦʞʥʦʩʪʪʘ 

ʜʘ ʩʝ ʧʨʝʥʝʩʘʪ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʢʦʤʧʣʝʢʩʘ ʚʠʨʪʫʘʣʥʦ, ʜʘ ʛʣʝʜʘʪ ʢʘʢ ʜʝʣʬʠʥʠʪʝ ʧʣʫʚʘʪ ʚ ʢʨʠʩʪʘʣʥʦ 

ʩʠʥʠʪʝ ʚʦʜʠ, ʜʘ ʩʝ ʨʘʟʭʦʜʷʪ ʠʟ ʦʛʨʦʤʥʘʪʘ ʭʦʪʝʣʩʢʘ ʧʣʦʱ, ʜʘ ʧʦʩʝʪʷʪ ʩʪʘʠʪʝ, ʨʝʩʪʦʨʘʥʪʠʪʝ ʠ ʟʘʣʠʪʝ, ʜʘ 

ʩʝ ʩʧʫʩʥʘʪ ʧʦ ʚʦʜʥʘʪʘ ʧʲʨʟʘʣʢʘ ʠ ʜʦʨʠ ʜʘ ʯʫʷʪ ʛʣʲʯʢʘʪʘ ʚ The Palm. ʉʢʦʨʦ ʩʣʝʜ ʪʦʚʘ ʪʘʟʠ ʫʩʣʫʛʘ ʩʪʘʥʘ 

ʜʦʩʪʲʧʥʘ ʠ ʧʨʝʟ ʜʨʫʛʠ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ - ʩʤʘʨʪʬʦʥ, ʪʘʙʣʝʪ ʠ ʣʘʧʪʦʧ ʚ ʥʷʢʦʣʢʦ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠ.  
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*ɺ ʢʦʥʮʝʧʮʠʷʪʘ Storyliving ʪʫʨʠʩʪʲʪ ʥʝ ʝ ʧʘʩʠʚʝʥ ʥʘʙʣʶʜʘʪʝʣ, ʘ ʘʢʪʠʚʝʥ ʫʯʘʩʪʥʠʢ ʧʦ ʚʨʝʤʝ ʥʘ ʧʲʪʫʚʘʥʝʪʦ. 

 

ʀʟʪʦʯʥʠʢ: ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘ ʘʚʪʦʨʘ 

 

ʌʠʛʫʨʘ 1. ʇʦʣʟʠ ʦʪ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ 

ʜʝʩʪʠʥʘʮʠʠʪʝ/ʙʠʟʥʝʩʘ ʠ ʪʫʨʠʩʪʠʪʝ ʯʨʝʟ ʪʷʭ 

 

ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʛʦʣʝʤʠʪʝ ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʙʠʟʥʝʩ ʚ ɼʫʙʘʡ ʚ ʜʠʛʠʪʘʣʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʚʠʨʪʫʘʣʥʠ ʫʩʣʫʛʠ ʚʝʯʝ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʚʦʜʝʱʠʪʝ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ ʠ ʦʙʝʢʪʠ ʤʦʛʘʪ ʜʘ 

ʩʝ ʨʘʟʛʣʝʜʘʪ ʚ ʧʣʘʪʬʦʨʤʘʪʘ Dubai360.com ʠ ʤʦʙʠʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ Dubai360. ʇʦʪʨʝʙʠʪʝʣʠʪʝ 

ʤʦʛʘʪ ʜʘ ʨʘʟʛʣʝʜʘʪ ʢʘʢʪʦ ʛʨʘʜʘ ʦʪ ʧʪʠʯʠ ʧʦʛʣʝʜ, ʪʘʢʘ ʠ ʦʪʙʣʠʟʦ ʢʦʥʢʨʝʪʥʠ ʦʙʱʝʩʪʚʝʥʠ, ʨʝʣʠʛʠʦʟʥʠ, 

ʢʫʣʪʫʨʥʠ, ʪʫʨʠʩʪʠʯʝʩʢʠ ʩʛʨʘʜʠ, ʧʨʠʩʪʘʥʠʱʘ, ʧʘʨʢʦʚʝ, ʤʘʛʘʟʠʥʠ ʠ ʜʨʫʛʠ ʦʙʝʢʪʠ. ʄʦʛʘʪ ʜʘ ʩʢʦʯʘʪ ʩ 

ʧʘʨʘʰʫʪ ʦʪ ʥʘʡ-ʚʠʩʦʢʠʪʝ ʩʛʨʘʜʠ ʚ ɼʫʙʘʡ, ʜʘ ʩʝ ʢʘʯʘʪ ʥʘ ʣʦʜʢʘ ʠʣʠ ʜʘ ʚʠʜʷʪ ʧʘʥʦʨʘʤʘʪʘ ʦʪ ʚʲʨʭʘ ʥʘ 

ʥʘʡ-ʚʠʩʦʢʠʪʝ ʥʝʙʦʩʪʲʨʛʘʯʠ ʚ ʛʨʘʜʘ (Dubai360, 2024). 

ɽʜʥʘ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʘʚʠʦʢʦʤʧʘʥʠʠ ʚ ʩʚʝʪʘ American Airlines  ʠ ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ 

ʨʘʟʨʘʙʦʪʯʠʮʠ ʥʘ AR ʧʨʠʣʦʞʝʥʠʷ Locus Labs ʩʠ ʧʘʨʪʥʠʨʘʭʘ, ʟʘ ʜʘ ʩʲʟʜʘʜʘʪ ʧʨʦʪʦʪʠʧ ʥʘ ʤʦʙʠʣʥʦ 

ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʦʨʠʝʥʪʠʨʘʥʝ ʥʘ ʣʝʪʠʱʘʪʘ (Ennis, 2017). ʇʨʠʣʦʞʝʥʠʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʠʷ 2D ʠʟʛʣʝʜ ʥʘ ʢʘʨʪʘʪʘ ʥʘ ʣʝʪʠʱʝʪʦ ʢʲʤ ʢʘʨʪʘ ʩ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠ ʥʘʩʦʯʚʘʥʝ ʚ ʨʝʘʣʥʦ 
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ʚʨʝʤʝ. ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʣʫʯʘʪ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʨʭʫ ʠʟʛʣʝʜʘ ʦʪ ʢʘʤʝʨʘʪʘ ʥʘ 

ʪʷʭʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʫʜʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʝ ʪʘʟʠ ʟʘ ʥʘʚʠʛʠʨʘʥʝ, ʧʨʠ ʢʦʷʪʦ ʚʲʨʭʫ 

ʨʝʘʣʥʘʪʘ ʢʘʨʪʠʥʘ ʩʝ ʧʦʷʚʷʚʘʪ ʩʪʨʝʣʢʠ, ʥʘʩʦʯʚʘʱʠ ʧʲʪʥʠʢʘ ʚ ʧʨʘʚʠʣʥʘʪʘ ʧʦʩʦʢʘ. ʅʷʢʦʣʢʦ ʛʦʜʠʥʠ ʧʦ-

ʢʲʩʥʦ ʦʙʘʯʝ ʪʦʚʘ ʧʨʠʣʦʞʝʥʠʝ ʚʩʝ ʦʱʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʥʝ ʩʝ ʥʘʤʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʝʛʦʚʠʷ 

ʥʘʧʨʝʜʲʢ. ʉʨʝʜ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʤʫ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ 

ʢʘʨʪʦʛʨʘʬʠʨʘʪ ʤʥʦʞʝʩʪʚʦ ʣʝʪʠʱʘ, ʜʘ ʩʝ ʬʦʨʤʠʨʘʪ ʜʲʣʛʦʩʨʦʯʥʠ ʙʠʟʥʝʩ ʧʘʨʪʥʴʦʨʩʪʚʘ ʠ ʜʘ ʩʝ 

ʩʠʥʭʨʦʥʠʟʠʨʘʪ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ. ʀʥʩʪʨʫʤʝʥʪʲʪ Live View ʥʘ Google ʧʨʝʜʦʩʪʘʚʷ 

ʧʦʜʦʙʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ AR ʥʘʚʠʛʘʮʠʷ ʥʘ ʧʲʪʥʠʮʠʪʝ ʥʘ ʣʝʪʠʱʘ ʢʘʪʦ ɼʞʦʥ ʌ. ʂʝʥʝʜʠ ʚ ʅʶ ʁʦʨʢ, ʥʦ 

ʫʩʣʫʛʘʪʘ ʚʩʝ ʦʱʝ ʥʝ ʝ ʤʘʩʦʚʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ. 

ʄʫʟʝʠʪʝ ʠ ʛʘʣʝʨʠʠʪʝ ʩʲʱʦ ʩʘ ʩʨʝʜ ʧʠʦʥʝʨʠʪʝ ʚʲʚ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʪʝʭʥʦʣʦʛʠʠ. 

ʄʥʦʛʦ ʠʟʣʦʞʙʝʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʚʝʪʘ ʠʟʧʦʣʟʚʘʪ ʧʨʠʣʦʞʝʥʠʝʪʦ Smartify  ï ʜʠʛʠʪʘʣʥʘ ʧʣʘʪʬʦʨʤʘ ʩ 

AR ʬʫʥʢʮʠʠ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪ ʩʤʘʨʪʬʦʥʘ ʩʠ, ʟʘ ʜʘ ʩʢʘʥʠʨʘʪ ʦʧʨʝʜʝʣʝʥʘ 

ʪʚʦʨʙʘ ʠʣʠ ʝʢʩʧʦʥʘʪ ʠ ʜʘ ʧʦʣʫʯʘʪ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʦ 

ʩʲʜʲʨʞʘʥʠʝ. ʇʦʥʷʢʦʛʘ ʠʤʘ ʢʦʣʝʙʘʥʠʝ ʦʪʥʦʩʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʤʘʨʪʬʦʥʠ ʚ ʛʘʣʝʨʠʠ ʠ ʤʫʟʝʠ, 

ʩʚʲʨʟʘʥʦ ʩ ʠʜʝʷʪʘ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʚʦʜʠ ʜʦ ʧʦ-ʤʘʣʢʦ ʚʥʠʤʘʥʠʝ ʠ ʘʥʛʘʞʠʨʘʥʝ. 

ɽʢʠʧʲʪ ʥʘ Smartify ʦʙʘʯʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʧʦʩʝʪʠʪʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʱʠ ʙʝʟʧʣʘʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʠʤʘʪ 

ʦʙʨʘʪʥʦʪʦ ʠʟʞʠʚʷʚʘʥʝ ï ʪʝ ʩʝ ʯʫʚʩʪʚʘʪ ʧʦ-ʩʚʦʙʦʜʥʠ ʠ ʧʨʝʢʘʨʚʘʪ ʧʦʚʝʯʝ ʚʨʝʤʝ ʚ ʤʫʟʝʷ (Artist Studio 

Museum, 2019). ʆʩʚʝʥ ʠʥʪʝʨʘʢʪʠʚʥʦʪʦ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʟʘʧʘʟʷʪ 

ʣʶʙʠʤʠʪʝ ʩʠ ʪʚʦʨʙʠ ʚ ʣʠʯʥʘ ʜʠʛʠʪʘʣʥʘ ʢʦʣʝʢʮʠʷ, ʜʘ ʛʠ ʨʘʟʛʣʝʞʜʘʪ ʧʦ-ʢʲʩʥʦ, ʜʘ ʧʦʣʫʯʘʚʘʪ 

ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʜʨʫʛʠ ʭʫʜʦʞʥʠʮʠ ʠʣʠ ʧʦʩʝʱʝʥʠʝ ʥʘ ʥʦʚʠ ʛʘʣʝʨʠʠ ʠ ʤʫʟʝʠ ʠ ʜʘ ʩʧʦʜʝʣʷʪ ʩʲʜʲʨʞʘʥʠʝ 

ʩ ʜʨʫʛʠ ʧʦʪʨʝʙʠʪʝʣʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ ʩʪʦʪʠʮʠ ʠʟʣʦʞʙʝʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʚʝʪʘ, ʩʨʝʜ 

ʢʦʠʪʦ ʅʘʮʠʦʥʘʣʥʘʪʘ ʛʘʣʝʨʠʷ ʠ ʂʨʘʣʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʧʦ ʠʟʢʫʩʪʚʘʪʘ ʚ ʃʦʥʜʦʥ, ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʦʨʪʨʝʪʥʘ 

ʛʘʣʝʨʠʷ ʚʲʚ ɺʘʰʠʥʛʪʦʥ, ʅʘʮʠʦʥʘʣʥʠʷʪ ʤʫʟʝʡ ʟʘ ʩʲʚʨʝʤʝʥʥʦ ʠʟʢʫʩʪʚʦ ʚ ɸʪʠʥʘ, ʄʫʟʝʷʪ ʟʘ ʩʲʚʨʝʤʝʥʥʦ 

ʠʟʢʫʩʪʚʦ ʚ ʉʦʬʠʷ, ɿʘʤʲʢʲʪ ʚ ʈʘʚʘʜʠʥʦʚʦ ʠ ʜʨ.  

ʀʥʠʮʠʘʪʠʚʘʪʘ Google Arts & Culture  ʥʘ Alphabet ʩʲʱʦ ʧʦʤʘʛʘ ʥʘ ʥʘʜ 2000 ʤʫʟʝ ̫ʠ ʛʘʣʝʨʠʠ ʜʘ 

ʩʪʘʥʘʪ ʧʦ-ʘʪʨʘʢʪʠʚʥʠ ʟʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʠ ʜʘ ʩʲʭʨʘʥʷʪ ʢʫʣʪʫʨʥʦʪʦ ʠ ʭʫʜʦʞʝʩʪʚʝʥʦʪʦ ʩʠ ʥʘʩʣʝʜʩʪʚʦ. 

ʂʦʤʧʘʥʠʷʪʘ ʨʘʙʦʪʠ ʩ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʘʨʪʠʩʪʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ, ʟʘ ʜʘ ʟʘʧʘʟʠ ʠ ʧʨʝʥʝʩʝ 

ʩʚʝʪʦʚʥʦʪʦ ʠʟʢʫʩʪʚʦ ʠ ʢʫʣʪʫʨʘ ʦʥʣʘʡʥ, ʪʘʢʘ ʯʝ ʜʘ ʩʘ ʜʦʩʪʲʧʥʠ ʟʘ ʚʩʝʢʠ ʠ ʥʘʚʩʷʢʲʜʝ. ʉ ʧʦʤʦʱʪʘ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ Art Camera, Museum View, Street View ʠ Tabletop Scanner ʚ ʧʣʘʪʬʦʨʤʘʪʘ ʠ 

ʤʦʙʠʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʤʝʨʝʥʠ ʭʠʣʷʜʠ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʢʦʣʝʢʮʠʠ ʥʘ 

ʩʚʝʪʦʚʥʦʠʟʚʝʩʪʥʠ, ʤʝʩʪʥʠ ʠ ʧʨʦʭʦʞʜʘʱʠ ʘʨʪʠʩʪʠ, ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ ʥʘ ʤʫʟʝʠ, ʛʘʣʝʨʠʠ ʠ ʢʫʣʪʫʨʥʠ 

ʠʥʩʪʠʪʫʮʠʠ, ʢʘʢʪʦ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ ʠʛʨʠ. ʅʘʮʠʦʥʘʣʥʘʪʘ ʭʫʜʦʞʝʩʪʚʝʥʘ ʛʘʣʝʨʠʷ ʚ ʉʦʬʠʷ ʠʤʘ ʧʨʦʬʠʣ ʚ 

ʧʣʘʪʬʦʨʤʘʪʘ ʠ ʧʦʢʘʟʚʘ ʯʘʩʪ ʦʪ ʢʦʣʝʢʮʠʠʪʝ ʩʠ ʪʘʤ. 

ʆʪ ʝʩʝʥʪʘ ʥʘ 2021 ʛ. ʈʝʛʠʦʥʘʣʥʠʷʪ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ ʚ ʉʦʬʠʷ ʧʨʝʜʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʚʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʥʘ ʧʦʩʪʦʷʥʥʘʪʘ ʝʢʩʧʦʟʠʮʠʷ, ʢʦʷʪʦ ʝ ʜʦʩʪʲʧʥʘ ʧʨʝʟ ʫʝʙʩʘʡʪʘ ʥʘ ʤʫʟʝʷ. ɿʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʦʙʠʢʦʣʢʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ 3D ʟʘʩʥʝʤʘʥʝ ʩ ʢʘʤʝʨʘ. ɿʘ ʥʷʢʦʠ 

ʦʪ ʥʘʡ-ʝʤʙʣʝʤʘʪʠʯʥʠʪʝ ʝʢʩʧʦʥʘʪʠ ʝ ʥʘʣʠʯʥʘ ʠ ʢʦʥʢʨʝʪʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʯʨʝʟ ʜʦʙʘʚʝʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ 

ʤʘʨʢʝʨʠ. ɺʲʚ ʚʠʨʪʫʘʣʥʘʪʘ ʩʨʝʜʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʣʝʜʚʘʪ ʭʨʦʥʦʣʦʛʠʯʥʘʪʘ ʣʠʥʠʷ ʥʘ 

ʝʢʩʧʦʟʠʮʠʷʪʘ ʚ ʦʩʝʤʪʝ ʟʘʣʠ ʠʣʠ ʜʘ ʦʪʠʜʘʪ ʚ ʢʦʥʢʨʝʪʥʘ ʟʘʣʘ, ʢʦʷʪʦ ʛʠ ʠʥʪʝʨʝʩʫʚʘ. ʉʨʝʜ ʘʨʪʝʬʘʢʪʠʪʝ ʩʘ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʥʘʭʦʜʢʠ, ʩʪʝʥʦʧʠʩʠ, ʠʢʦʥʠ, ʩʚʘʪʙʝʥʘʪʘ ʢʘʣʷʩʢʘ ʠ ʙʶʨʦʪʦ ʥʘ ʢʥʷʟ ʌʝʨʜʠʥʘʥʜ, ʢʘʢʪʦ ʠ 

ʘʚʪʦʤʦʙʠʣ ʄʝʨʮʝʜʝʩ ʦʪ 1905 ʛ. (ɻʨʠʛʦʨʦʚʘ, ɹʅʈ, 2021). ʅʘʮʠʦʥʘʣʥʠʷʪ ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ, 

ʅʘʮʠʦʥʘʣʥʠʷʪ ʚʦʝʥʥʦʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ ʚ ʉʦʬʠʷ ʠ ʦʙʝʢʪʠʪʝ ʦʪ ʬʦʥʜʘ ʥʘ ʈʝʛʠʦʥʘʣʥʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠ ʤʫʟʝʡ ʚʲʚ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ ʩʲʱʦ ʩʘ ʨʘʟʥʦʦʙʨʘʟʠʣʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʫʝʙʩʘʡʪʦʚʝʪʝ ʩʠ ʩ 

ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ, ʥʦ ʧʨʠ ʪʷʭ ʣʠʧʩʚʘ ʧʦ-ʘʥʛʘʞʠʨʘʱʘʪʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʯʘʩʪ ʠ ʧʦʪʨʝʙʠʪʝʣʷʪ ʝ ʧʦ-

ʩʢʦʨʦ ʥʘʙʣʶʜʘʪʝʣ ʥʘ ʦʙʱʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʟʘʣʠʪʝ ʠ ʝʢʩʧʦʥʘʪʠʪʝ ʙʝʟ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʥʘʡ-ʟʥʘʯʠʤʠʪʝ ʦʪ ʪʷʭ. 
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ɹʦʷʥʩʢʘʪʘ ʮʲʨʢʚʘ Ăʉʚ. ʅʠʢʦʣʘ ʠ ʉʚ. ʇʘʥʪʝʣʝʡʤʦʥñ ʚ ʉʦʬʠʷ ʧʨʝʜʣʘʛʘ ʠʥʪʝʨʘʢʪʠʚʥʘ 

ʚʠʨʪʫʘʣʥʘ ʨʘʟʭʦʜʢʘ ʥʘ ʩʚʦʷ ʫʝʙʩʘʡʪ ʢʘʢʪʦ ʚ ʩʘʤʠʷ ʭʨʘʤ, ʪʘʢʘ ʠ ʚ ʥʝʛʦʚʘʪʘ ʛʨʘʜʠʥʘ. ʆʙʠʢʦʣʢʘʪʘ 

ʟʘʧʦʯʚʘ ʩ ʠʟʛʣʝʜ ʦʪ ʚʠʩʦʢʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʦʢʦʣʦ ʮʲʨʢʚʘʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʧʦʪʨʝʙʠʪʝʣʷʪ Ăʩʣʠʟʘñ ʜʦ 

ʩʣʝʜʚʘʱʠʪʝ ʪʦʯʢʠ ʦʪ ʜʠʛʠʪʘʣʥʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ. ʇʨʠ ʧʦʩʦʯʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʝʢʪʠ ʠ ʤʝʩʪʘ ʥʘ 

ʝʢʨʘʥʘ ʩʝ ʧʦʷʚʷʚʘ ʢʨʘʪʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ. ʅʘ ʚʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʩʣʘʜʷʪ ʠ 

ʧʦʩʝʪʠʪʝʣʠʪʝ ʥʘ ʩʘʡʪʘ ʥʘ ʇʘʪʨʠʘʨʰʝʩʢʘʪʘ ʢʘʪʝʜʨʘʣʘ Ăʉʚ. ɸʣʝʢʩʘʥʜʲʨ ʅʝʚʩʢʠñ ʚ ʉʦʬʠʷ, ʢʦʷʪʦ 

ʧʨʝʜʣʘʛʘ ʧʘʩʠʚʥʦ ʨʘʟʛʣʝʞʜʘʥʝ ʙʝʟ ʠʥʪʝʨʘʢʪʠʚʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ. ɹʦʛʘʪʘ ʚʠʨʪʫʘʣʥʘ ʦʙʠʢʦʣʢʘ ʝ ʩʲʟʜʘʣʘ ʠ ʦʙʱʠʥʘ ʏʘʚʜʘʨ. ʉʣʝʜ ʟʘʩʥʝʤʘʥʝ ʩ ʜʨʦʥ ʠ 3D 

ʧʘʥʦʨʘʤʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʨʘʟʛʣʝʜʘʪ ʩʝʣʦʪʦ ʦʪ ʚʠʩʦʢʦ, ʢʘʢʪʦ ʠ ʜʘ ʧʦʩʝʪʷʪ ʠ ʦʙʠʢʦʣʷʪ 

ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ, ʦʙʱʝʩʪʚʝʥʠ ʠ ʢʫʣʪʫʨʥʠ ʩʛʨʘʜʠ, ʮʝʥʪʲʨʘ ʠ ʥʷʢʦʠ ʤʝʩʪʘ ʟʘ ʦʪʜʠʭ ʚ ʧʨʠʨʦʜʘʪʘ. 

ʉʧʦʤʝʥʠʪʝ ʦʪ ʧʦʩʝʪʝʥʦ ʪʫʨʠʩʪʠʯʝʩʢʦ ʤʷʩʪʦ ʠʣʠ ʜʝʩʪʠʥʘʮʠʷ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʫʩʧʝʰʥʦ ʩ ʧʦʜʢʨʝʧʘʪʘ ʥʘ AR ʪʝʭʥʦʣʦʛʠʷʪʘ. ɺʩʝ ʧʦʚʝʯʝ ʜʝʩʪʠʥʘʮʠʠ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠ 

ʦʙʝʢʪʠ ʧʨʝʜʣʘʛʘʪ ʧʦʱʝʥʩʢʠ ʢʘʨʪʠʯʢʠ, ʧʝʯʘʪʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʣʶʯʦʜʲʨʞʘʪʝʣʠ, ʤʘʛʥʠʪʠ ʠ ʜʦʨʠ ʪʝʥʠʩʢʠ, 

ʢʦʠʪʦ Ăʦʞʠʚʷʚʘʪñ, ʢʦʛʘʪʦ ʪʫʨʠʩʪʲʪ ʥʘʩʦʯʠ ʢʘʤʝʨʘʪʘ ʥʘ ʩʤʘʨʪʬʦʥʘ ʩʠ ʢʲʤ ʪʷʭ. ɺʩʝ ʧʦʚʝʯʝ ʦʥʣʘʡʥ 

ʧʣʘʪʬʦʨʤʠ ʧʨʝʜʣʘʛʘʪ ʙʝʟʧʣʘʪʥʠ ʠ ʧʣʘʪʝʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ AR ʩʫʚʝʥʠʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 

ʩʝ ʧʦʣʟʚʘʪ ʦʪ ʚʩʷʢʦ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ Ăʨʘʟʯʝʪʝñ ʧʦʜʦʙʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ 
ʅʘʚʣʠʟʘʥʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʠʛʠʪʘʣʥʠʪʝ ʠʥʦʚʘʮʠʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʪʫʨʠʟʤʘ ʙʝʟʩʧʦʨʥʦ 

ʧʨʝʜʠʟʚʠʢʚʘ ʝʥʪʫʩʠʘʟʲʤ ʠ ʧʨʝʜʦʩʪʘʚʷ ʤʥʦʛʦ ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʝʜ ʜʝʩʪʠʥʘʮʠʠʪʝ ʠ ʦʪʜʝʣʥʠʪʝ ʙʠʟʥʝʩʠ. 

ʊʝʭʥʦʣʦʛʠʯʥʦʪʦ ʧʨʦʥʠʢʚʘʥʝ ʚ ʠʥʜʫʩʪʨʠʷʪʘ ʦʙʘʯʝ ʢʨʠʝ ʠ ʥʷʢʦʠ ʨʠʩʢʦʚʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʩʨʝʜ 

ʢʦʠʪʦ: 

- ɺʠʩʦʢʠ ʧʲʨʚʦʥʘʯʘʣʥʠ ʨʘʟʭʦʜʠ - ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʦ VR ʠ AR ʩʲʜʲʨʞʘʥʠʝ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʩʢʲʧʦ ʠ ʚʨʝʤʝʝʤʢʦ ʥʘʯʠʥʘʥʠʝ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 3D ʤʦʜʝʣʠ, ʠʥʪʝʨʘʢʪʠʚʥʠ ʠʟʞʠʚʷʚʘʥʠʷ ʠ 

ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʪʝʟʠ ʧʣʘʪʬʦʨʤʠ ʠʟʠʩʢʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʫʤʝʥʠʷ, ʦʙʦʨʫʜʚʘʥʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʠ 

ʘʢʪʫʘʣʠʟʘʮʠʠ. ɿʘ ʧʦ-ʤʘʣʢʠʪʝ ʙʠʟʥʝʩʠ ʠʣʠ ʜʝʩʪʠʥʘʮʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠ ʙʶʜʞʝʪʠ ʨʘʟʭʦʜʠʪʝ ʟʘ 

ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ VR/AR ʚ ʪʝʭʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʞʝ ʜʘ ʩʘ ʥʝʧʦʩʠʣʥʠ. 

- ʅʦʚ ʠʟʪʦʯʥʠʢ ʥʘ ʢʦʥʢʫʨʝʥʮʠʷ - ʚʲʧʨʝʢʠ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʧʦʣʟʠ ʥʘ VR ʟʘ ʪʫʨʠʩʪʠʯʝʩʢʠʷ 

ʩʝʢʪʦʨ, ʩʲʱʝʩʪʚʫʚʘ ʨʠʩʢ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʜʘ ʩʲʟʜʘʜʝ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʷ ʪʫʨʠʟʲʤ. 

ɺʠʨʪʫʘʣʥʠʪʝ ʦʙʠʢʦʣʢʠ ʤʦʛʘʪ ʜʘ ʟʘʤʝʩʪʷʪ ʨʝʘʣʥʠʪʝ ʧʲʪʫʚʘʥʠʷ ʠʣʠ ʧʦʥʝ ʜʘ ʦʪʣʦʞʘʪ ʚʲʚ ʚʨʝʤʝʪʦ 

ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠʤ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʧʦʩʝʱʝʥʠʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠ ʤʝʩʪʘ, ʦʩʦʙʝʥʦ ʘʢʦ VR ʧʨʝʞʠʚʷʚʘʥʠʷʪʘ ʩʪʘʥʘʪ ʧʦ-ʜʦʩʪʲʧʥʠ, ʠʥʪʝʨʘʢʪʠʚʥʠ, ʘʥʛʘʞʠʨʘʱʠ ʠ 

ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ. ʄʘʢʘʨ ʯʝ ʪʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪ ʧʦʣʟʘ ʟʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʧʲʪʫʚʘʪ, ʪʦ ʤʦʞʝ 

ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʧʘʜ ʚ ʪʲʨʩʝʥʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠ ʪʫʨʠʩʪʠʯʝʩʢʠ ʫʩʣʫʛʠ ʢʘʪʦ ʪʨʘʥʩʧʦʨʪ, ʥʘʩʪʘʥʷʚʘʥʝ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʣʫʛʠ, ʦʩʦʙʝʥʦ ʚ ʜʝʩʪʠʥʘʮʠʠ, ʢʦʠʪʦ ʩʘ ʩʠʣʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʧʨʠʭʦʜʠʪʝ ʦʪ ʪʫʨʠʟʲʤ. 

- ʊʝʭʥʦʣʦʛʠʯʥʠ ʙʘʨʠʝʨʠ ʠ ʠʟʠʩʢʚʘʥʠʷ - ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʝʯʢʠ ʧʨʝʜ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ AR ʠ 

VR ʚ ʪʫʨʠʟʤʘ ʝ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺʠʩʦʢʠʷʪ ʢʣʘʩ VR ʠ AR ʠʟʞʠʚʷʚʘʥʠʷ ʠʟʠʩʢʚʘʪ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥ ʭʘʨʜʫʝʨ ʢʘʪʦ ʤʦʱʥʠ ʧʨʦʮʝʩʦʨʠ, ʦʧʝʨʘʪʠʚʥʘ ʧʘʤʝʪ ʩ ʛʦʣʷʤ ʢʘʧʘʮʠʪʝʪ, ʢʘʤʝʨʠ ʠ 

ʩʪʘʙʠʣʥʠ ʠʥʪʝʨʥʝʪ ʚʨʲʟʢʠ. ʊʦʚʘ ʝ ʦʩʦʙʝʥʦ ʘʢʪʫʘʣʥʦ ʚ ʦʪʜʘʣʝʯʝʥʠ ʪʫʨʠʩʪʠʯʝʩʢʠ ʜʝʩʪʠʥʘʮʠʠ, ʢʲʜʝʪʦ 

ʤʦʙʠʣʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʜʘ ʝ ʩʣʘʙʦ ʨʘʟʚʠʪʘ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʦʧʪʠʤʘʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ 

ʥʘ VR ʠ AR ʧʨʠʣʦʞʝʥʠʷʪʘ. 

- ʇʦʩʪʠʛʘʥʝ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʜʠʛʠʪʘʣʥʠʪʝ ʧʦʜʦʙʨʝʥʠʷ ʠ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ - ʚʲʧʨʝʢʠ ʯʝ VR 

ʠ AR ʤʦʛʘʪ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʧʦʜʦʙʨʷʪ ʪʫʨʠʩʪʠʯʝʩʢʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʢʘʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ, ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ, ʟʘʙʘʚʣʝʥʠʷ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʧʨʝʢʦʤʝʨʥʦʪʦ 

ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʨʠʩʢʫʚʘ ʜʘ ʥʘʤʘʣʠ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʜʝʩʪʠʥʘʮʠʷʪʘ. ɽʜʥʘ ʦʪ 

ʦʩʥʦʚʥʠʪʝ ʧʨʠʪʝʛʘʪʝʣʥʠ ʩʠʣʠ ʥʘ ʧʲʪʫʚʘʥʝʪʦ ʝ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʧʦʟʥʘʚʘʥʝ ʥʘ ʥʦʚʠ ʤʝʩʪʘ ʠ ʢʫʣʪʫʨʠ. 

ʇʨʝʢʦʤʝʨʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʤʦʞʝ ʜʘ ʦʪʢʲʩʥʝ ʧʲʪʫʚʘʱʠʪʝ ʦʪ 
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ʠʩʪʠʥʩʢʠʪʝ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʥʘʤʘʣʷʚʘʡʢʠ ʩʝʪʠʚʥʘʪʘ ʠ ʝʤʦʮʠʦʥʘʣʥʘʪʘ ʚʨʲʟʢʘ ʩ ʜʝʩʪʠʥʘʮʠʷʪʘ. ɽʪʦ ʟʘʱʦ 

ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʦ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʘ ʥʝ ʢʘʪʦ 

ʟʘʤʝʩʪʠʪʝʣʠ ʥʘ ʨʝʘʣʥʠʪʝ ʧʨʝʞʠʚʷʚʘʥʠʷ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʧʦʜʦʙʨʷʚʘʪ ʨʘʟʙʠʨʘʥʝʪʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʪʫʨʠʩʪʠʪʝ ʩ ʜʝʩʪʠʥʘʮʠʷʪʘ ʠʣʠ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʙʠʟʥʝʩ, ʢʘʪʦ ʧʨʝʜʣʘʛʘʪ ʮʝʥʥʠ ʠʜʝʠ ʠ ʥʘʩʦʢʠ, ʙʝʟ ʜʘ 

ʟʘʩʝʥʯʚʘʪ ʘʚʪʝʥʪʠʯʥʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ. 

- ɻʨʠʞʘ ʟʘ ʧʦʚʝʨʠʪʝʣʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ - ʩ ʚʲʟʭʦʜʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ 

ʥʝʧʨʠʢʦʩʥʦʚʝʥʦʩʪʪʘ ʥʘ ʣʠʯʥʠʷ ʞʠʚʦʪ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʢʨʠʪʠʯʥʠ ʧʨʦʙʣʝʤʠ, 

ʦʩʦʙʝʥʦ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʩʝʢʪʦʨ, ʢʲʜʝʪʦ ʪʫʨʠʩʪʠʪʝ ʩʧʦʜʝʣʷʪ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʢʘʪʦ ʣʠʯʥʠ 

ʜʘʥʥʠ, ʥʦʤʝʨʘ ʥʘ ʙʘʥʢʦʚʠ ʢʘʨʪʠ ʠ ʜʘʥʥʠ ʟʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʦʙʝʥʦ AR, ʯʝʩʪʦ 

ʨʘʟʯʠʪʘʪ ʥʘ ʢʘʤʝʨʠ ʥʘ ʩʤʘʨʪʬʦʥʠ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʛʝʦʣʦʢʘʮʠʷʪʘ, ʢʦʝʪʦ ʧʦʨʘʞʜʘ ʟʘʛʨʠʞʝʥʦʩʪ 

ʦʪʥʦʩʥʦ ʥʘʯʠʥʘ ʥʘ ʩʲʙʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ. ɺ ʦʪʛʦʚʦʨ ʥʘ ʪʦʚʘ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʨʝʛʫʣʘʪʦʨʥʠ 

ʤʝʨʢʠ ʢʘʪʦ GDPR ʟʘ ʟʘʱʠʪʘ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʥʦ ʙʠʟʥʝʩʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʫʨʠʟʤʘ ʪʨʷʙʚʘ 

ʜʘ ʛʘʨʘʥʪʠʨʘʪ, ʯʝ ʩʣʝʜʚʘʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʠ ʧʦʜʜʲʨʞʘʪ ʧʨʦʟʨʘʯʥʦʩʪ ʟʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʝ 

ʩʲʙʠʨʘʪ ʠ ʦʙʨʘʙʦʪʚʘʪ ʜʘʥʥʠʪʝ. ʅʘʨʘʩʪʚʘʱʘʪʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʠ ʟʘʛʨʠʞʝʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʟʘ ʪʝʟʠ 

ʨʠʩʢʦʚʝ ʤʦʞʝ ʜʘ ʟʘʙʘʚʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ VR ʠ AR ʪʝʭʥʦʣʦʛʠʠʪʝ, ʘʢʦ ʥʝ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʘʜʝʢʚʘʪʥʠ 

ʤʝʨʢʠ. 

- ɸʜʘʧʪʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ - ʥʝ ʚʩʠʯʢʠ 

ʪʫʨʠʩʪʠ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʚʠʨʪʫʘʣʥʘ ʠ ʜʦʙʘʚʝʥʘ ʨʝʘʣʥʦʩʪ ʠʣʠ ʩʝ ʯʫʚʩʪʚʘʪ ʢʦʤʬʦʨʪʥʦ 

ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ. ʆʩʚʝʥ ʪʦʚʘ ʥʷʢʦʠ ʭʦʨʘ ʤʦʛʘʪ ʜʘ ʠʟʧʠʪʘʪ ʜʠʩʢʦʤʬʦʨʪ ʠʣʠ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ ʦʪ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ VR ʠ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ ʛʣʘʚʦʙʦʣʠʝ ʠ ʥʘʧʨʝʞʝʥʠʝ ʚ ʦʯʠʪʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ 

ʦʛʨʘʥʠʯʠ ʰʠʨʦʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ. ɼʨʫʛ ʧʨʦʙʣʝʤ ʝ ʜʦʩʪʲʧʥʦʩʪʪʘ, ʪʲʡ ʢʘʪʦ ʥʝ 

ʚʩʠʯʢʠ ʪʫʨʠʩʪʠ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʥʝʦʙʭʦʜʠʤʠʷ ʭʘʨʜʫʝʨ ʢʘʪʦ VR ʩʣʫʰʘʣʢʠ ʠʣʠ ʩʤʘʨʪʬʦʥʠ, ʢʦʠʪʦ ʤʦʛʘʪ 

ʜʘ ʨʘʙʦʪʷʪ ʩ AR ʧʨʠʣʦʞʝʥʠʷ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʥʝʨʘʚʥʦʩʪʦʡʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʠ ʜʘ ʥʘʢʘʨʘ ʥʷʢʦʠ 

ʧʦʪʨʝʙʠʪʝʣʠ ʜʘ ʩʝ ʯʫʚʩʪʚʘʪ ʠʟʢʣʶʯʝʥʠ. 

- ɺʣʠʷʥʠʝ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʤʝʩʪʥʠʪʝ ʦʙʱʥʦʩʪʠ - ʧʦʚʠʰʝʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʛʦʣʷʤʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ, ʝʣʝʢʪʨʦʥʥʠ ʦʪʧʘʜʲʮʠ ʠ 

ʦʪʢʲʩʚʘʥʝ ʦʪ ʧʨʠʨʦʜʥʘʪʘ ʩʨʝʜʘ. ʄʘʢʘʨ ʯʝ AR ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʷ 

ʧʦʪʦʢ ʠ ʜʘ ʥʘʤʘʣʠ ʧʨʝʪʦʚʘʨʚʘʥʝʪʦ, ʪʷ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʠ ʟʘ ʧʨʝʢʦʤʝʨʥʘʪʘ ʢʦʤʝʨʩʠʘʣʠʟʘʮʠʷ ʠ 

ʠʟʢʫʩʪʚʝʥʦʪʦ ʦʬʦʨʤʷʥʝ ʥʘ ʥʷʢʦʠ ʜʝʩʪʠʥʘʮʠʠ. ʆʩʚʝʥ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʠ ʩʦʮʠʘʣʥʠʪʝ 

ʚʲʟʜʝʡʩʪʚʠʷ. ʐʠʨʦʢʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ VR ʠ AR ʤʦʞʝ ʜʘ ʠʟʤʝʩʪʠ ʬʦʢʫʩʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʝʩʪʥʘʪʘ ʦʙʱʥʦʩʪ ʢʘʪʦ ʦʙʱʫʚʘʥʝʪʦ ʩ ʤʝʩʪʥʠ ʝʢʩʢʫʨʟʦʚʦʜʠ ʠʣʠ ʙʠʟʥʝʩʠ, ʢʦʝʪʦ 

ʧʦʪʝʥʮʠʘʣʥʦ ʤʦʞʝ ʜʘ ʥʘʚʨʝʜʠ ʥʘ ʢʫʣʪʫʨʥʘʪʘ ʘʚʪʝʥʪʠʯʥʦʩʪ ʠ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ ʥʘ 

ʧʨʠʝʤʘʱʠʪʝ ʦʙʱʥʦʩʪʠ. ʇʨʘʚʠʪʝʣʩʪʚʘʪʘ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʷʙʚʘ ʜʘ ʫʩʪʘʥʦʚʷʪ ʝʪʠʯʥʠ 

ʥʘʩʦʢʠ, ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʦʪʛʦʚʦʨʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʪʦ ʦʧʘʟʚʘʪ ʢʘʢʪʦ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ, ʪʘʢʘ ʠ ʩʦʮʠʘʣʥʠʷ ʦʙʣʠʢ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʪʝ ʜʝʩʪʠʥʘʮʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 
ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ ʠ ʜʦʙʘʚʝʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʪʫʨʠʟʤʘ ʚʦʜʠ ʜʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʪʫʨʠʩʪʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʜʝʩʪʠʥʘʮʠʠʪʝ, ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠʪʝ ʠ 

ʙʠʟʥʝʩʠʪʝ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʝʥʷʪ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʧʝʡʟʘʞ, ʢʘʪʦ ʧʨʝʜʣʘʛʘʪ ʧʦʪʘʧʷʱʠ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ, ʢʦʠʪʦ ʧʨʝʦʜʦʣʷʚʘʪ ʧʨʦʧʘʩʪʪʘ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʷ ʠ ʜʠʛʠʪʘʣʥʠʷ ʩʚʷʪ. 

ʏʨʝʟ ʚʠʨʪʫʘʣʥʠ ʦʙʠʢʦʣʢʠ, ʜʦʙʘʚʝʥʠ ʝʣʝʤʝʥʪʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʤʘʨʢʝʪʠʥʛʦʚʠ ʢʘʤʧʘʥʠʠ VR ʠ AR ʜʘʚʘʪ 

ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʲʪʫʚʘʱʠʪʝ ʜʘ ʠʟʩʣʝʜʚʘʪ ʤʝʩʪʘʪʘ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʠ ʘʥʛʘʞʠʨʘʱʦ, ʦʙʦʛʘʪʷʚʘʡʢʠ 

ʮʷʣʦʩʪʥʦʪʦ ʠʤ ʧʨʝʞʠʚʷʚʘʥʝ ʧʨʠ ʧʲʪʫʚʘʥʝ. ʅʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʥʘʚʠʛʘʮʠʷ ʚ ʥʝʧʦʟʥʘʪ ʛʨʘʜ 

ʩ ʧʦʤʦʱʪʘ ʥʘ AR ʠʣʠ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʪʫʨʠʩʪʠʯʝʩʢʠ ʦʙʝʢʪʠ ʯʨʝʟ VR, ʪʝʟʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʝʜʦʩʪʘʚʷʪ ʤʥʦʛʦʙʨʦʡʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʘʥʛʘʞʠʨʘʥʦʩʪ. 



 

291 

 

ɺʲʟʭʦʜʲʪ ʥʘ VR ʠ AR ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʷ ʩʝʢʪʦʨ ʦʪʢʨʠʚʘ ʠ ʥʦʚʠ ʙʠʟʥʝʩ ʤʦʜʝʣʠ. ʊʫʨʠʩʪʠʯʝʩʢʠʪʝ 

ʦʙʝʢʪʠ ʚʝʯʝ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʧʨʝʜʣʘʛʘʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʩʲʜʲʨʞʘʥʠʝ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʜʘ ʩʲʙʠʨʘʪ ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʟʘ ʪʷʭʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʜʘ 

ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʢʘʥʘʣʠ ʟʘ ʧʨʦʜʘʞʙʘ ʯʨʝʟ ʠʥʦʚʘʪʠʚʥʠ ʜʠʛʠʪʘʣʥʠ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ 

ʙʠʟʥʝʩʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʚʠʰʘʪ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪʪʘ ʠ ʜʘ ʥʘʩʲʨʯʘʚʘʪ ʧʦ-ʩʠʣʥʠ ʚʨʲʟʢʠ ʩ ʘʫʜʠʪʦʨʠʷʪʘ ʩʠ, 

ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢʘ ʣʦʷʣʥʦʩʪ ʠ ʨʲʩʪ ʥʘ ʧʨʠʭʦʜʠʪʝ.  

ɺʲʧʨʝʢʠ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ ʝ ʩʲʧʲʪʩʪʚʘʥʦ ʠ ʦʪ 

ʥʷʢʦʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ɺʠʩʦʢʠʪʝ ʨʘʟʭʦʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ, ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʣʘʙʘʪʘ 

ʩʚʲʨʟʘʥʦʩʪ, ʦʧʘʩʝʥʠʷʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʨʠʩʢʲʪ ʦʪ ʟʘʛʫʙʘ ʥʘ ʘʚʪʝʥʪʠʯʥʦʩʪ ʩʘ ʥʷʢʦʠ ʦʪ 

ʧʨʝʯʢʠʪʝ, ʩ ʢʦʠʪʦ ʠʥʜʫʩʪʨʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʘʚʠ. ʆʩʚʝʥ ʪʦʚʘ ʧʨʝʢʘʣʝʥʦʪʦ ʧʨʝʥʘʩʦʯʚʘʥʝ ʢʲʤ 

ʚʠʨʪʫʘʣʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ ʤʦʞʝ ʜʘ ʦʪʢʣʦʥʠ ʚʥʠʤʘʥʠʝʪʦ ʦʪ ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʲʪʫʚʘʥʝʪʦ, ʢʦʷʪʦ ʝ ʜʘ ʩʝ 

ʦʧʦʟʥʘʷʪ ʨʝʘʣʥʠ ʢʫʣʪʫʨʠ, ʦʙʱʝʩʪʚʘ ʠ ʜʝʩʪʠʥʘʮʠʠ. ʅʘʤʠʨʘʥʝʪʦ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʮʠʬʨʦʚʠʪʝ 

ʧʦʜʦʙʨʝʥʠʷ ʠ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʜʝʩʪʠʥʘʮʠʠʪʝ ʱʝ ʙʲʜʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʫʩʧʝʰʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ ʚ ʪʫʨʠʟʤʘ. 

ɹʲʜʝʱʝʪʦ ʥʘ VR ʠ AR ʚ ʪʫʨʠʟʤʘ ʝ ʦʙʝʱʘʚʘʱʦ, ʥʦ ʟʘ ʜʘ ʩʝ ʨʘʟʛʲʨʥʝ ʥʘʧʲʣʥʦ ʧʦʪʝʥʮʠʘʣʲʪ ʠʤ, 

ʱʝ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʨʝʛʫʣʷʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʥʘʫʯʥʠ ʨʘʟʨʘʙʦʪʢʠ. ɽʜʥʘ ʦʪ ʦʙʣʘʩʪʠʪʝ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ 

ʧʨʦʫʯʚʘʥʝ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʘʨʪʥʴʦʨʩʪʚʘ ʢʘʢʪʦ ʚ ʩʘʤʘʪʘ ʪʫʨʠʩʪʠʯʝʩʢʘ 

ʠʥʜʫʩʪʨʠʷ, ʪʘʢʘ ʠ ʤʝʞʜʫ ʪʫʨʠʟʤʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʩʝʢʪʦʨ. ɼʨʫʛʘ ʧʦʪʝʥʮʠʘʣʥʘ ʦʙʣʘʩʪ ʟʘ ʙʲʜʝʱʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʦʮʝʥʢʘʪʘ ʥʘ ʚʲʟʚʨʲʱʘʝʤʦʩʪʪʘ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʧʨʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ AR ʠ VR ʨʝʰʝʥʠʷ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ ʘʥʛʘʞʠʨʘʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʢʦʥʚʝʨʩʠʷ 

ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʥʘ ʢʣʠʝʥʪʠʪʝ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʫʩʧʝʭʲʪ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʪʷʭʥʘʪʘ 

ʨʝʥʪʘʙʠʣʥʦʩʪ. ʋʩʪʦʡʯʠʚʦʩʪʪʘ ʝ ʜʨʫʛʘ ʢʣʶʯʦʚʘ ʦʙʣʘʩʪ ʟʘ ʙʲʜʝʱʦ ʧʨʦʫʯʚʘʥʝ. ʊʲʡ ʢʘʪʦ ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ 

ʠʥʜʫʩʪʨʠʷ ʝ ʠʟʧʨʘʚʝʥʘ ʧʨʝʜ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʥʘʪʠʩʢ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʦʪʛʦʚʦʨʥʠ ʧʨʘʢʪʠʢʠ, VR ʠ AR 

ʤʦʛʘʪ ʜʘ ʠʟʠʛʨʘʷʪ ʨʝʰʘʚʘʱʘ ʨʦʣʷ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠʷ ʪʫʨʠʟʲʤ ʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʧʨʝʪʦʚʘʨʝʥʦʩʪʪʘ ʚ ʜʝʩʪʠʥʘʮʠʠʪʝ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚʲʧʨʝʢʠ ʯʝ VR ʠ AR ʧʨʝʜʣʘʛʘʪ ʚʲʣʥʫʚʘʱʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʝʢʨʦʷʚʘʥʝ ʥʘ 

ʪʫʨʠʩʪʠʯʝʩʢʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʭʦʞʜʘ ʩ ʚʥʠʤʘʥʠʝ ʢʲʤ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʋʩʧʝʭʲʪ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʚʠʩʠ ʥʝ ʩʘʤʦ ʦʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʠʤ ʜʘ ʘʥʛʘʞʠʨʘʪ ʠ 

ʟʘʙʘʚʣʷʚʘʪ ʪʫʨʠʩʪʠʪʝ, ʥʦ ʠ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʨʝʘʣʥʠʷ ʠ ʜʠʛʠʪʘʣʥʠʷ ʩʚʷʪ.  
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How Open-Source Large Language Models are Driving the Digital 

Transformation Wave 

Bozhidar Bahov1 

Abstract 

This paper examines the capabilities, associated challenges, and competitive advantages of open-source 

Large Language Models (LLMs). We analyze their role as a significant driver of digital transformation, 

offering advantages like cost-effectiveness and adaptability. Although they can contribute to risks around 

data privacy, bias, and security, the results of our research indicate that open-source LLMs can serve as 

viable alternatives for proprietary models. 

Kʣʶʯʦʚʠ ʜʫʤʠ: LLMs, open-source, digital transformation 

JEL:  O 

Introduction  

Artificial intelligence has reached new highs in recent years, transforming our understanding and interaction 

with technology. One notable leap in this trajectory is the emergence and utilization of Large Language 

Models (LLMs). These deep learning-based models can generate human-like language, conduct complex 

calculations, and aid in problem-solving, transforming various professional sectors and disciplines. While 

proprietary LLMs have attracted considerable attention, it is the open-source ones that offer a fascinating 

landscape for diverse stakeholders, including academics, researchers, practitioners, and policymakers. 

The significance of open-source LLMs is multifaceted. They promise to democratize AI by making advanced 

computational capabilities accessible to all. However, they also introduce various ethical and operational 

challenges that require careful examination. Data privacy, model hallucinations, inherent biases, and security 

vulnerabilities are at the forefront of discussions within the scientific and business communities. 

This article systematically analyzes open-source LLMs in the contemporary digital ecosystem. It explores 

their practical applications, ethical and operational challenges, and competitive performance compared to 

proprietary counterparts. The objective is to provide a well-balanced perspective supported by empirical 

evidence, enabling a nuanced understanding of the capabilities and limitations of open-source LLMs and 

promoting responsible usage and informed decision-making. 

Open-Source LLMs: A New Paradigm 

As early as in the 2007 paper ñThe Need for Open-Source Software in Machine Learning,ò Sonnenburg 

made the case that advancement is hindered by a lack of publicly accessible algorithmic implementations. To 

improve the accessibility, interoperability, and sharing of potent learning algorithms for various applications, 

machine learning requires open-source software. In a more recent academic article titled ñHow Open-Source 

Machine Learning Software Shapes AI,ò Max Langenkamp suggests that open-source software plays a 

substantial role in generating economic value within the field of AI. According to Langenkamp's research, 

every dollar invested in open-source machine learning software generates a minimum of $100 worth of 
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global economic value (Langenkamp, 2022). This added value is generated by increasing experimentation, 

standardization, and community building made possible by open-source machine learning technologies. 

On the other hand, LLMs have emerged as a specialized and highly impactful subset of machine learning 

technologies. These models are designed to manipulate and generate text based on extensive datasets. 

Beyond mere text generation, LLMs extend their functionalities to include tasks such as language translation, 

content summarization, sentiment analysis, and even virtual tutoring and content moderation. These 

expansive functionalities can be accessed through different LLMs, most prominently classified into 

proprietary and open-source models. The former are commercial products governed by licenses. In contrast, 

the latter represents a transformative approach that melds the intricate capabilities of LLMs with the 

philosophical underpinnings of open-source development. 

Building upon these classifications, it is essential to delve into the specific attributes that set open-source 

LLMs apart. In contrast to proprietary LLMs, which are constrained by ownership arrangements and 

accessibility limits, open-source LLMs offer more freedom. These models exemplify a paradigm 

characterized by inclusivity and adaptability, driven by collective participation and dispersed development 

principles. Not only is the source code accessible, but the fundamental structure, algorithms, and design 

principles are also openly available. This allows a diverse group of developers, researchers, and 

organizations to analyze, adapt, and improve these models to their specific requirements. Furthermore, 

utilizing open-source LLMs frequently leads to substantial cost reductions, matching the broader economic 

advantages of open-source machine learning. 

The open-source architecture in LLMs offers more than just code visibility; it creates transparency that 

serves multiple stakeholders, including businesses without dedicated machine learning teams and academic 

researchers. It provides a clear and trustworthy environment that fosters compliance with ethical and legal 

standards, which is especially valuable for regulatory agencies and businesses prioritizing data ethics and 

compliance.  

Another unique advantage of open-source LLM architecture is its impetus for innovation. Unlike their 

proprietary counterparts, where license terms often restrict customization and require additional time and 

costs, open-source models are inherently flexible. Enterprises and individual developers can fine-tune these 

models, add unique features, or train them on specialized datasets, leading to tailored solutions for various 

applications. 

In addition, this architecture thrives on community contributions, marking a shift from centralized 

development to a more collaborative and dynamic ecosystem. Enterprises adopting open-source LLMs can 

benefit from many community-contributed enhancements, maintaining a competitive technological edge. 

These community contributions range from algorithmic optimizations and efficiency improvements to 

adding new functionalities like better translation algorithms or sentiment analysis modules. The 

decentralized nature of development ensures a responsive and continuously evolving model architecture, 

adapting to the rapidly changing landscape of AI and deep learning. 

Companies and organizations like Hugging Face and EleutherAI have exemplified the strengths of the open-

source approach in this realm. For instance, Hugging Face's Transformers library has become an 

indispensable resource for professionals and researchers in natural language processing. Its openness has 

created a dynamic community that continuously refines the models, adding features and troubleshooting 

issues. Similarly, EleutherAI's GPT-Neo stands as a testament to the democratizing potential of open-source 

AI. The model has afforded high visibility and ethical governance and catalyzed collective contributions to 

its continual improvement.  
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These initiatives demonstrate that the open-source approach can effectively address some of the drawbacks 

of proprietary models, particularly regarding transparency, ethical considerations, and collaborative 

advancements. By fostering an inclusive community of varied contributors, these cases suggest that open-

source LLMs can be both innovative and equitable, thereby playing a vital role in steering the AI community 

towards a more balanced and responsible trajectory. 

The Role of Open-Source LLMs in Digital Transformation  

Open-source LLMs can disrupt and redefine established operational paradigms across many businesses and 

sectors. Central to this transformative power is the diversity of applications they enable, ranging from text 

generation to virtual tutoring and software development assistance. In the following section, we will examine 

how open-source LLMs contribute to digital transformation in three key areas: organizational language tasks, 

virtual education, and software development. 

Open-source LLMs offer a compelling proposition for organizations keen on leveraging language generation 

capabilities. Take, for example, Falcon-40B, an LLM that operates under the liberal Apache 2.0 license. The 

ability to produce high-quality text in response to a given prompt offers an exceedingly vital tool for 

automating many activities, including writing emails, creating blog posts, and generating creative narratives. 

Doing so alleviates the manual labor associated with these tasks, rendering the workflow more efficient. 

Falcon-40B is just one instance among a growing repository of open-source LLMs that organizations can 

freely adopt and adapt according to their unique operational needs. 

Online teaching is a growing domain with substantial influence from open-source LLMs. These models can 

be adjusted to provide customized educational experiences that follow the individuals' unique learning styles 

and requirements. By embracing customization, educational institutions and edtech businesses have the 

potential to enhance the efficacy of learning modules significantly. Additionally, the collaborative potential 

facilitated by the open-source nature of these tutoring models enables educators and developers to work 

together, potentially leading to improvements in the overall curriculum quality. 

In the software development landscape, LLMs trained in codebases and programming languages have 

demonstrated proficiency in aiding developers. These models can auto-generate code snippets, identify 

programming errors, and even flag security-related issues. This can accelerate the development process and 

bring an additional layer of quality control, essential for creating robust applications. Unlike proprietary 

alternatives that might limit customization and inspection, open-source LLMs offer a democratized platform 

for enhancing coding efficiency and reliability. 

Having discussed the practical applications of open-source LLMs, let's focus on how these models perform 

compared to their proprietary counterparts, using benchmarks and case studies as our lens. The open-source 

ecosystem has fostered a rich landscape of high-performing LLMs, such as Llama-2 by Meta AI and MPT-

30B from MosaicML, which not only match but often surpass the capabilities of their proprietary 

counterparts. This performance is gauged through metrics and benchmarks, meticulously tracked by 

platforms like the Open LLM Leaderboard. These models are part of a larger, dynamic ecosystem fed by 

community contributions, ensuring their adaptability and responsiveness to the rapidly evolving landscape of 

AI and deep learning. 

A notable experiment conducted by Waleed Kadous from Anyscale is an informative case study comparing 

the efficacy of proprietary and open-source Large Language Models (LLMs). The experiment focused on 

measuring the factual accuracy of these models in summarizing news articles, utilizing a dataset of 373 hand-

labeled news report statements for evaluation. Proprietary models like GPT-4 and GPT-3.5-turbo were 

compared against Llama-2. The study revealed that Llama-2ôs 70b version achieved a factual accuracy rate 
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of 81.7%, closely following GPT-4's 85.5% but significantly better than GPT-3.5-turbo with its 67%. This 

suggests that the gap in quality between proprietary and open-source models is gradually narrowing. 

Additionally, Llama-2 showcased remarkable cost-effectiveness, being 30 times cheaper than GPT-4 for the 

nearly equivalent levels of factual accuracy. Despite this, GPT-4 is still better at following instructions, 

showcasing that thereôs still room for improvement. Nevertheless, the open-source nature of Llama-2 offers 

unparalleled flexibility and visibility, allowing for model fine-tuning and avoiding vendor lock-in. 

Open-source LLMs are at the forefront of digital transformation, serving as flexible, transparent, and 

powerful tools for various applications across sectors. Their utility spans from enhancing productivity in 

mundane tasks to facilitating breakthroughs in complex problem-solving. By aligning their capabilities with 

the essence of open-source development, they democratize access to advanced AI solutions and catalyze 

innovation, fostering an environment conducive to rapid, ethical, and efficient digital transformation. 

Challenges and Limitations of Open-Source LLMs 

This chapter aims to dissect the intricate ethical and operational challenges of open-source LLMs, like the 

risks of privacy infringement, "hallucinations," bias, issues surrounding consent, and security vulnerabilities, 

while highlighting the community-driven mechanisms for mitigation. 

When a project is open to contributions from multiple entities, ensuring the privacy and integrity of the data 

used in training the models becomes increasingly complex. For example, when training data comes from 

various sources like public forums, government databases, and private contributions, tracking and securing 

all data points is increasingly difficult. This decentralized structure also introduces variability in performance 

and quality standards, making uniformity a pressing issue. 

Nevertheless, these challenges are manageable through joint community effort. By setting up stringent data-

handling protocols, explicit contribution guidelines, and rigorous review processes, open-source projects can 

strive for ethical development while sustaining high-quality benchmarks. 

The presence of "hallucinations" in LLM outputs is another cause for concern, mainly because of their ability 

to generate coherent and fluent writing. The hallucinations produced by the LLM are simply deceptive 

manifestations that arise from inadequate, conflicting, or deceptive information on which the model was 

trained. Still, the intrinsic openness of the the model serves as a protective measure by enabling a wider 

community to thoroughly examine, verify, and enhance its validity. This capability has the potential to more 

effectively identify and rectify flaws compared to a closed, proprietary system. 

Bias represents another glaring limitation. For example, an LLM could be tailored to produce text that 

inadvertently perpetuates gender stereotypes or racial prejudices, thus raising both ethical and social 

challenges (Zhao et al., 2017). On the other hand, the collaborative nature of open-source environments often 

promotes a diversity of perspectives, which can serve as an effective countermeasure against inherent biases. 

By pooling the collective intelligence of a varied user base, open-source LLMs can be refined to be more 

equitable and less skewed. 

In addition, the issue of consent in the training data for open-source LLMs is closely connected to broader 

debates about data governance and ethics in AI. Because open-source models can be adapted for diverse 

applications, ensuring that the original training data complies with existing laws and regulations becomes 

paramount. The notion of "accountability" in data gathering raises essential questions about data ownership, 

especially when dealing with sensitive sectors like healthcare or finance. Moreover, incorporating feedback 

mechanisms within the open-source framework can be a practical measure to ensure continuous alignment 

with ethical standards (Mittelstadt et al., 2016). 
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Finally, the security aspect brings in a unique set of challenges. The openness that defines open-source 

LLMs can also make them vulnerable to exploitation. Cybercriminals can employ these models for malicious 

tasks. Additionally, there is a risk of leaking personally identifiable information (PII), especially when the 

LLM is fine-tuned on databases that might contain such data (Carlini et al., 2018). Conversely, the 

community can often detect security vulnerabilities that are patched more quickly, thanks to the significant 

number of contributors analyzing the code. This ñmany eyesò approach can result in more robust and secure 

LLMs in the long term. 

In summary, while open-source LLMs share certain challenges with proprietary models, they also offer 

unique opportunities for mitigation through community analysis, rapid iteration, and ethical transparency. 

The open-source paradigm thus presents a complex yet promising landscape for the development and 

governance of LLMs.  

Conclusion  

In exploring open-source Large Language Models (LLMs), we have covered a diverse and evolving 

landscape that stretches from opportunities and practical applications to ethical and operational challenges. 

These models, underpinned by a rich ecosystem and community contributions, not only compete with their 

proprietary counterparts but, in many instances, exceed them in performance and cost-effectiveness. 

However, this innovation comes with its own hurdles. The ethical considerations of bias, privacy, data 

consent, and operational challenges like hallucinations and security vulnerabilities are ever more present. 

Yet, the open-source model's inherent transparency and collaborative nature provide unique opportunities for 

addressing such issues.  

As the role of LLMs continues to expand across sectors and applications, the open-source community is 

uniquely positioned to shape this evolution to prioritize ethical governance, community collaboration, and 

technological advancement. Researchers should continue to study and benchmark open-source LLMs to 

better understand their long-term impact. Developers and businesses should consider incorporating these 

models thoughtfully, aligning their capabilities with moral and practical requirements. Policymakers should 

craft regulations that balance innovation with ethical considerations. Finally, the general public should 

remain critical and optimistic, actively engaging with these technologies to shape their development. As we 

stand on the cusp of this technological frontier, it is crucial to leverage the strengths of the open-source 

model to guide the responsible and innovative use of LLMs in our digital future. 
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ɺʣʠʷʥʠʝʪʦ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʠ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚʲʨʭʫ 

ʜʠʛʠʪʘʣʥʘʪʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ 

 The Impact of Automation and Artificial Intelligence on Digital Forensics 

ɸʥʜʨʝʡ ɺʠʰʥʝʚʩʢʠʡ1 

ʈʝʟʶʤʝ 

ɺ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʱʝ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʠ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚʲʨʭʫ 

ʜʠʛʠʪʘʣʥʘʪʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ. ʂʘʢʚʘ ʝ ʨʦʣʷʪʘ, ʢʦʷʪʦ ʦʢʘʟʚʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ, ʢʘʢʚʠ ʮʝʣʠ ʩʝ ʧʦʩʪʠʛʘʪ ʠ ʢʘʢʚʦ ʝ ʦʙʱʦʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʦʙʱʝʩʪʚʦʪʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʪʦʚʘ ʱʝ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ, ʧʨʝʜ ʢʦʠʪʦ ʝ ʠʟʧʨʘʚʝʥʘ ʜʠʛʠʪʘʣʥʘʪʘ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ. 
Kʣʶʯʦʚʠ ʜʫʤʠ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʆʧʪʠʤʠʟʘʮʠʷ, ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ɼʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ 

JEL:  L86,O33, K42 

 

Abstract 

This report will examine automation and artificial intelligence on digital forensics also known as 

criminalistics. What is the role of technology in forensics, what goals are being achieved and what 

is the overall impact on society through modern technology. In addition to this, the opportunities 

and challenges facing digital forensics will be presented 

Keywords: Automation, Optimization, Artificial Intelligence, Digital Forensics 

 

ɺʲʚʝʜʝʥʠʝ 

ʉʲʚʨʝʤʝʥʥʠʷʪ ʩʚʷʪ ʠʟʧʦʣʟʚʘ ʨʝʰʝʥʠʷ ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʢʦʝʪʦ ʧʦʤʘʛʘ ʟʘ ʢʘʯʝʩʪʚʦʪʦ 

ʥʘ ʞʠʚʦʪʘ ʥʘ ʦʙʱʝʩʪʚʦ, ʩʲʚʨʝʤʝʥʠʷ ʯʦʚʝʢ ʝ ʟʘʦʙʠʢʦʣʝʥ ʦʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʲʟʜʘʜʝʥʠ ʩ ʨʘʟʣʠʯʠ ʮʝʣʠ ʠ ʟʘ ʨʘʟʣʠʯʥʦ ʠʟʧʦʣʟʚʘʥʝ, ʥʦ ʦʙʠʢʥʦʚʝʥʦ ʪʝʟʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʘʛʘʪ ʥʘ ʝʜʠʥ ʯʦʚʝʢ ʠ/ʠʣʠ ʮʷʣʦ ʦʙʱʝʩʪʚʦ ʜʘ ʫʣʝʩʥʠ ʠ ʧʦʜʦʙʨʠ ʞʠʚʦʪʘ ʧʦ ʝʜʠʥ 

ʠʣʠ ʜʨʫʛ ʥʘʯʠʥ. ʏʝʩʪʦ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ ʠ ʨʝʩʫʨʩʠ. ɼʠʛʠʪʘʣʠʟʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ ʥʘʤʠʨʘʪ ʰʠʨʦʢʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ ʠ ʩʨʝʜʠ, ʚ ʪʲʨʛʦʚʠʷ ʠ 

ʠʢʦʥʦʤʠʢʘʪʘ , ʚ ʩʪʨʦʠʪʝʣʩʪʚʦ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʜʠʮʠʥʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʠ 

ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʠ. ɺ ʩʬʝʨʘʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʩʲʱʦ ʟʘʝʤʘʪ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ. ʄʥʦʛʦ ʦʭʨʘʥʠʪʝʣʥʠ ʬʠʨʤʠ ʠʟʧʦʣʟʚʘʪ 

ʠʥʦʚʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʟʘʱʠʪʘ ʠ ʩʠʛʫʨʥʦʩʪ, ʢʦʝʪʦ ʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʥʦ ʟʘ ʦʨʛʘʥʠʪʝ ʥʘ ʨʝʜʘ, 

ʢʘʪʦ ʧʦʣʠʮʠʷʪʘ ʠ ʨʘʟʣʠʯʥʠ ʜʨʫʛʠ ʩʣʫʞʙʠ ʠ ʘʛʝʥʮʠʠ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʧʨʝʩʪʲʧʣʝʥʠʷ.  ɺ ʢʦʥʪʝʢʪʘ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʠ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ, 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʲʱʝʩʪʚʝʥʦ ʫʣʝʩʥʷʚʘʪ ʠ ʦʧʪʠʤʠʟʠʨʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʝʢʩʧʝʨʪʠʪʝ, ʢʘʪʦ ʧʦ ʪʦʟʠ 

 
1 ʉʪʫʜʝʥʪ-ʙʘʢʘʣʘʚʲʨ ,ʢʘʪʝʜʨʘ ñʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠò, ʋʅʉʉ 

e-mail: avishnevskiy_21180092@unwe.bg 
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ʥʘʯʠʥ ʧʦʜʧʦʤʘʛʘʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʧʦʣʠʮʠʷʪʘ, ʧʨʦʢʫʨʘʪʫʨʘʪʘ, ʚʦʝʥʥʘʪʘ ʧʦʣʠʮʠʷ ʠ ʜʨʫʛʠ 

ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ, ʘʥʛʘʞʠʨʘʥʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʨʝʜ. 

 

ʉʲʱʥʦʩʪ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʠ ʥʝʡʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʂʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʙʣʘʩʪ ʚ ʥʘʢʘʟʘʪʝʣʥʦʪʦ ʧʨʘʚʦ, ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ 

ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʚʨʲʟʢʠ ʠ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʪʢʨʠʚʘʥʝʪʦ, ʨʘʟʩʣʝʜʚʘʥʝʪʦ ʠ 

ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʧʨʝʩʪʲʧʣʝʥʠʷ. ʊʘʟʠ ʥʘʫʢʘ ʠʟʧʦʣʟʚʘ ʟʥʘʥʠʷ ʦʪ ʥʘʢʘʟʘʪʝʣʥʦ ʧʨʘʚʦ, 

ʢʨʠʤʠʥʦʣʦʛʠʷ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ, ʧʩʠʭʦʣʦʛʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʢʦʤʧʶʪʲʨʥʠ ʥʘʫʢʠ 

(computer science). ʆʩʚʝʥ ʚʨʲʟʢʘʪʘ ʩ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʥʘʫʢʠ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʠʤʘ ʠ ʪʷʩʥʘ 

ʚʨʲʟʢʘ ʩʲʩ ʩʚʦʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ . ʈʘʟʥʦʚʠʜʥʦʩʪʠʪʝ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʩʘ 

ʤʥʦʞʝʩʪʚʦ, ʥʦ ʱʝ ʦʙʲʨʥʝʤ ʧʦ-ʧʦʜʨʦʙʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʯʘʩʪ ʦʪ ʪʷʭ[1]. 

ʅʘʧʨʘʚʣʝʥʠʷ ʚ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ 

ɺ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʠʤʘ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʠʪʦ ʦʱʝ ʩʝ ʥʘʨʠʯʘʪ ʜʷʣʦʚʝ ʠ ʩʧʦʨʝʜ 

ʦʧʨʝʜʝʣʝʥʠ ʢʣʘʩʠʬʠʢʘʮʠ ʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʩʝʢʪʦʨʠ, ʧʦ ʜʘʥʥʠʪʝ ʥʘ ñʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘò ʧʨʠ ñʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠò ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʪʝʟʠ 

ʩʝʢʪʦʨʠ ʩʘ: 

¶ ʉʝʢʪʦʨ "ɼʘʢʪʠʣʦʩʢʦʧʠʷ" ï ʪʦʟʠ ʩʝʢʪʦʨ ʦʪʛʦʚʘʨʷ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʚʝʱʝʩʪʚʝʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʢʘʢʚʠʪʦ ʩʘ ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʲʮʠ ʠ ʜʨʫʛʠ ʚʘʞʥʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʝʢʩʧʝʨʪʠʟʠ. 

¶ ʉʝʢʪʦʨ "ʊʨʘʩʦʣʦʛʠʷ ʠ ʙʘʣʠʩʪʠʢʘ"- ʪʦʚʘ ʝ ʩʝʢʪʦʨ ʦʙʝʜʠʥʷʚʘʱ ʜʚʝ ʦʙʣʘʩʪʠ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ, Ăʙʘʣʠʩʪʠʢʘñ,  ʢʦʷʪʦ ʦʪʛʦʚʘʨʷ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʩʚʲʨʟʘʥʠ ʩ ʦʨʲʞʠʷ  ʠ 

Ăʪʨʘʩʦʣʦʛʠʷñ, ʚ ʢʦʷʪʦ ʩʝ ʠʟʣʝʜʚʘʪ ʩʣʝʜʠ ʦʪ ʦʙʫʚʢʠ, ʘʚʪʦʤʦʙʠʣʥʠ ʛʫʤʠ, ʩʣʝʜʠ ʚʲʨʭʫ 

ʜʨʝʭʠ ʠ ʧʨʝʜʤʝʪʠ ʠ ʜʨʫʛʠ ʚʘʞʥʠ ʩʧʦʩʦʙʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʦʤʦʛʥʘʪ ʟʘ ʨʘʟʢʨʠʚʘʥʝʪʦ ʥʘ 

ʨʝʜʠʮʘ ʧʨʝʩʪʲʧʣʝʥʠʷ. 

¶ ʉʝʢʪʦʨ "ɼʦʢʫʤʝʥʪʥʠ ʠʟʩʣʝʜʚʘʥʠʷ" ʠ ʩʝʢʪʦʨ "ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ"- 

ʤʝʞʜʫ ʪʝʟʠ ʩʝʢʪʦʨʠ ʠʤʘ ʜʦʩʪʘʪʲʯʥʦ ʤʥʦʛʦ ʧʨʠʣʠʢʠ, ʪʝ ʦʪʛʦʚʘʨʷʪ ʟʘ ʝʢʩʧʝʨʪʠʟʠ ʥʘʜ 

ʬʘʣʰʠʚʠ ʜʦʢʫʤʝʥʪʠ, ʮʝʥʥʠ ʢʥʠʞʘ ʠ ʙʘʥʢʥʦʪʠ, ʪʷʭʥʘʪʘ ʮʝʣ ʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʝʩʪʲʧʣʝʥʠʷ ʩʚʲʨʟʘʥʠ ʩ ʬʘʣʰʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʠ. 

¶ ʉʝʢʪʦʨ "ʂʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʠ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ" ï ʚ ʪʦʟʠ ʩʝʢʪʦʨ ʩʝ ʠʟʛʦʪʚʷʪ 

ʢʦʤʧʶʪʲʨʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʝʢʩʧʝʨʪʠʟʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ 

(ʥʘʩʪʦʣʥʠ ʢʦʤʧʶʪʨʠ, ʧʨʝʥʦʩʠʤʠ ʢʦʤʧʶʪʨʠ (ʣʘʧʪʦʧʠ), ʚʲʥʰʥʠ ʠ ʚʲʪʨʝʰʥʠ ʪʚʲʨʜʠ 

ʜʠʩʢʦʚʝ ʦʪ ʪʠʧ HDD, ʬʣʘʰ ʧʘʤʝʪʠ ʠ SSD ʜʠʩʢʦʚʝ, SD ʢʘʨʪʠ, ʦʧʪʠʯʥʠ ʥʦʩʠʪʝʣʠ ʠ ʜʨ.) 

ʠ ʢʦʤʧʶʪʲʨʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʜʘʥʥʠ, ʟʘʧʠʩʘʥʠ ʠ ʧʨʝʜʦʩʪʘʚʝʥʠ ʥʘ ʥʦʩʠʪʝʣ ʚ ʪʦʚʘ 

ʯʠʩʣʦ CD ʠ DVD ʜʠʩʢʦʚʝ. ʂʦʤʧʶʪʲʨʥʦ-ʢʨʠʤʠʥʘʣʠʩʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʩʚʲʨʟʘʥʦ ʩ 

ʥʘʤʠʨʘʥʝ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʪʷʭʥʦʪʦ ʟʘʧʠʩʚʘʥʝ, ʟʘʧʘʟʚʘʥʝ, ʘʥʘʣʠʟ ʠ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ, ʦʪʢʨʠʪʠ ʚ ʮʠʬʨʦʚʠ ʚʝʱʝʩʪʚʝʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʙʝʟ ʜʘ ʙʲʜʘʪ 

ʥʘʨʫʰʝʥʠ ʠʣʠ ʧʨʦʤʝʥʝʥʠ. ɿʘ ʪʘʟʠ ʮʝʣ ʚ ñʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘò  ʝ 

ʠʟʛʨʘʜʝʥʘ ʩʲʚʨʝʤʝʥʥʘ, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘ ʩʨʝʜʘ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʮʠʬʨʦʚʠʪʝ ʥʦʩʠʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ɿʘ ʝʢʩʧʝʨʪʠ 

ʠʟʚʲʨʰʚʘʱʠ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʘ ʦʩʠʛʫʨʝʥʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʫʩʪʨʦʡʩʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʮʠʬʨʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʝʡʥʠʷ ʘʥʘʣʠʟ. 

ʋʩʪʨʦʡʩʪʚʘʪʘ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʠ ʦʧʪʠʤʠʟʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʧʦʜ ʚʠʩʦʢʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʚ 

ʥʝʧʨʝʢʲʩʥʘʪ ʨʝʞʠʤ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʜʥʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ 
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ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʮʠʬʨʦʚʘ ʠʥʬʦʨʤʘʮʠʷ.ʊʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʠʤʘʪ  ʚʛʨʘʜʝʥ 

ʝʣʝʢʪʨʦʥʝʥ ʙʣʦʢ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʩʚʲʨʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʥʦʩʠʪʝʣʠ ʩ 

ʨʘʟʣʠʯʥʠ ʠʥʪʝʨʬʝʡʩʠ ʠ ʨʝʘʣʠʟʠʨʘ ʭʘʨʜʫʝʨʥʘ ʟʘʱʠʪʘ ʦʪ ʟʘʧʠʩ.  

¶ ʉʝʢʪʦʨ "ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ" - ʚ ʪʦʟʠ ʩʝʢʪʦʨ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʩʲʜʝʙʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʝʢʩʧʝʨʪʠʟʠ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʪʝʭʥʠʢʘ ʢʲʤ 

ʢʦʠʪʦ ʩʝ ʦʪʥʘʩʷʪ ʪʝʣʝʬʦʥʠ, ʬʘʢʩʠʤʠʣʥʠ ʘʧʘʨʘʪʠ, ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ, ʨʘʜʠʦ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʜʠʦ ʩʨʝʜʩʪʚʘ  ʠ ʜʨʫʛʠ ʩʨʝʜʩʪʚʘ ʩ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʪʦʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦʤʘʛʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʧʨʝʩʪʲʧʣʝʥʠʷ. 

¶ ʉʝʢʪʦʨ "ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ"- ʚ ʪʦʟʠ ʩʝʢʪʦʨ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʝʢʩʧʝʨʪʠʟʠ ʥʘ ʥʝʠʩʪʠʥʩʢʠ ʧʣʘʪʝʞʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʪʦʝʩʪ ʟʘ ʬʘʣʰʠʚʠ ʧʣʘʩʪʠʢʠ ʥʘ 

ʙʘʥʢʦʚʠ ʢʘʨʪʠ, ʟʘ ʩʠʩʪʝʤʠ ʟʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ,  ʦʪʢʣʶʯʚʘʥʝ ʠʣʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 

ʧʘʨʦʣʠʪʝ ʠʤ ʩ ʮʝʣ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʟʪʨʠʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʠ ʜʨʫʛʠ ʝʢʩʧʝʨʪʠʟʠ. 

¶ ɺ ʠʟʙʨʦʝʥʠʪʝ ʩʝʢʪʦʨʠ ʩʘ ʧʦʢʘʟʘʥʠ ʦʙʣʘʩʪʠ ʥʘ ʪʷʭʥʘʪʘ ʨʘʙʦʪʘ ʠ ʪʝʭʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʚʩʝʢʠ ʦʪ ʪʝʟʠ ʩʝʢʪʦʨʠ ʝ ʚʘʞʝʥ ʠ ʝ ʩʚʲʨʟʘʥ ʧʨʷʢʦ ʢʲʤ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ, ʘ ʩʝʢʪʦʨʠ ʢʘʪʦ : "ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ", 

"ʂʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ ʠ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ" ʠ "ʀʟʩʣʝʜʚʘʥʠʷ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʫʩʪʨʦʡʩʪʚʘ" ʪʝ ʩʘ ʧʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ ʩʝ ʦʪʥʘʩʷʪ ʢʲʤ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘʨʝʯʝʥʦ 

"ɼʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ" [2]. 

ʉʲʱʥʦʩʪ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʠ ʨʦʣʷʪʘ Ⱬ ʟʘ ʦʙʱʝʩʪʚʦʪʦ. 

ɼʠʛʠʪʘʣʥʘʪʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʝ ʜʷʣ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ, ʯʠeʪʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʝ ʩʲʙʠʨʘʥʝʪʦ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ ʩ ʮʝʣ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʦʙʩʪʦʷʪʝʣʩʪʚʘʪʘ ʦʢʦʣʦ 

ʟʣʦʥʘʤʝʨʝʥʠ ʜʝʷʥʠʷ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʊʘʢʠʚʘ ʜʝʡʩʪʚʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʙʝʣʷʟʘʥʠ, 

ʥʘʧʨʠʤʝʨ ʢʦʛʘʪʦ ʧʦʪʨʝʙʠʪʝʣ ʠʤʘ ʧʨʦʙʣʝʤ ʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ ʥʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ, ʪʦʝʩʪ ʪʷ ʥʝ 

ʨʘʙʦʪʠ ʠʣʠ ʠʣʠ ʠʤʘ ʥʝʦʯʘʢʚʘʥʘ ʧʨʦʤʷʥʘ ʚ ʜʘʥʥʠʪʝ. ʆʪ ʢʲʜʝʪʦ ʟʘʧʦʯʚʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʧʨʦʙʣʝʤʘ, ʟʘ ʜʘ ʩʝ ʨʘʟʙʝʨʝ ʧʨʠ ʢʘʢʚʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʠ ʢʘʢʚʠ ʩʲʙʠʪʠʷ ʩʘ ʜʦʚʝʣʠ ʜʦ ʠʥʮʠʜʝʥʪʘ 

ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ. ʊʘʢʠʚʘ ʩʣʫʯʝʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ: ʤʠʥʘʚʘʥʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥ ʣʠʥʢ, ʜʦʩʪʲʧ ʜʦ ʩʘʡʪ ʢʦʡʪʦ ʝ ʬʘʣʰʠʬʠʮʠʨʘʥ ʩ ʧʨʝʩʪʲʧʥʘ ʮʝʣ ʠ/ʠʣʠ ʥʷʢʘʢʲʚ ʜʨʫʛ 

ʥʘʯʠʥ, ʥʦ ʮʝʣʪʘ ʝ ʝʜʥʘ ʠ ʩʲʱʘ, ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ.  ʊʷ ʝ ʢʨʘʞʙʘ ʥʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ 

ʧʦʚʨʝʜʘ, ʭʘʨʜʫʝʨʥʘ ʠʣʠ ʩʦʬʪʫʝʨʥʘ ʩ ʮʝʣ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʦʙʠʣʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ñʟʘʨʘʟʝʥʠò ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʤʠʥʘʚʘʥʝ ʧʦ ʣʠʥʢ ʠʣʠ ʠʥʩʪʘʣʘʮʠʷ ʥʘ 

ʥʷʢʘʢʚʦ ʧʨʠʣʦʞʝʥʠʝ ʦʪ ʥʝʠʟʚʝʩʪʝʥ ʠʟʪʦʯʥʠʢ. ʊʘʢʠʚʘ ʧʨʝʩʪʲʧʣʝʥʠʷ ʜʝʡʩʪʚʘʪ ʧʨʝʜʠʤʥʦ ʚʲʨʭʫ 

ʬʠʥʘʥʩʦʚʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʦʩʪʨʘʜʘʣʦʪʦ ʣʠʮʝ ʠʣʠ ʚʲʨʭʫ ʣʠʯʥʠʪʝ ʤʫ ʜʘʥʥʠ , ʪʝʟʠ 

ʧʨʝʩʪʲʧʣʝʥʠʷ ʩʝ ʨʘʟʩʣʝʜʚʘʪ ʦʪ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠ ʠ ʝʢʩʧʝʨʪʠ ʚ ʪʦʚʘ ʯʠʩʣʦ ʦʪ ʝʢʩʧʝʨʪʠ ʦʪ 

ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʩʝʢʪʦʨʠ ʥʘ  ñʅʘʮʠʦʥʘʣʝʥ ʠʥʩʪʠʪʫʪ ʧʦ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘò,  ʘ ʥʘʯʠʥʠ ʟʘ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʘ ʪʘʢʠʚʘ ʧʨʝʩʪʲʧʣʝʥʠʷ ʩʝ ʩʲʟʜʘʚʘʪ ʥʝ ʩʘʤʦ ʦʪ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠʪʝ, ʥʦ ʠ 

ʦʪ ʝʢʩʧʝʨʪʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʬʠʨʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʜʠʛʠʪʘʣʥʘʪʘ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ.[3] 

ʈʦʣʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʝ ʤʥʦʛʦ ʚʘʞʥʘ,ʧʨʝʜʠʤʥʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ 

ʟʥʘʥʠʷ ʠ ʥʘʯʠʥʠ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʨʝʱʫ ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ, ʢʦʝʪʦ ʱʝ ʧʦʟʚʦʣʠ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʟʘʧʘʟʷʪ ʬʠʥʘʥʩʦʚʠʪʝ ʩʠ ʨʝʩʫʨʩʠ ʠ ʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʝʪʦ ʝ ʦʩʦʙʝʥʦ 

ʚʘʞʥʦ ʟʘ ʤʦʙʠʣʥʦ ʠ ʦʥʣʘʡʥ ʙʘʥʢʠʨʘʥʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʙʘʥʢʠ ʠ ʟʘ ʨʘʟʣʠʯʥʠ ʧʣʘʪʝʞʥʠ ʩʠʩʪʝʤʠ. 
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ʆʩʚʝʥ ʪʦʚʘ, ʦʪ ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ ʥʘʧʨʘʚʝʥʠ ʦʪ ʪʘʢʘ ʥʘʨʝʯʝʥʠ ñʭʘʢʝʨʠò ʠ ʪʝʭʥʠʪʝ ʭʘʢʝʨʩʢʠ 

ʘʪʘʢʠ ʩʪʨʘʜʘʪ ʥʝ ʩʘʤʦ ʦʙʠʢʥʦʚʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʢʘʪʦ ʬʠʟʠʯʝʩʢʦ ʣʠʮʝ, ʢʦʝʪʦ ʧʦʣʟʚʘ 

ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʫʛʠ, ʥʦ ʠ ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ, ʢʦʠʪʦ ʯʝʩʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʣʝʤʠ ʬʠʨʤʠ ʠ 

ʢʦʤʧʘʥʠʠ, ʢʦʠʪʦ ʩʲʱʦ ʪʲʨʧʷʪ ʟʘʛʫʙʠ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʩʫʨʩʠ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʬʠʥʘʥʩʦʚʠ, ʘʢʦ 

ʩʘ ʦʪʢʨʘʜʥʘʪʠ ʩʨʝʜʩʪʚʘ ʦʪ ʢʦʤʧʘʥʠʷʪʘ ʠʣʠ ʩʘ ʧʦʚʨʝʜʝʥʠ ʪʝʭʥʠʪʝ ʭʘʨʜʫʝʨʥʠ ʠʣʠ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ, ʟʘ ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ, ʟʘ ʨʝʰʘʚʘʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʜʘʜʝʥ 

ʧʨʦʙʣʝʤ, ʩʲʱʦ ʪʘʢʘ ʟʘʛʫʙʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠ ʨʝʧʫʪʘʮʠʦʥʥʠ, ʢʦʝʪʦ ʧʨʷʢʦ ʚʣʠʷʝ ʚʲʨʭʫ 

ʬʠʥʘʥʩʦʚʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ. ʀʤʝʥʥʦ ʟʘ ʪʦʚʘ ʨʦʣʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʠ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʝ ʤʥʦʛʦ ʚʘʞʥʘ ʢʘʢʪʦ ʟʘ ʮʷʣʦʪʦ ʦʙʱʝʩʪʚʦ, ʪʘʢʘ ʠ ʟʘ 

ʦʪʜʝʣʥʘʪʘ ʝʜʠʥʠʮʘ ʚ ʥʝʷ. 

ʅʘʯʠʥʠʪʝ ʟʘ ʟʘʱʠʪʘ ʦʪ ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ ʩʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ  ʠ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʪ 

ʩʦʬʪʫʝʨʥʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʘʥʪʠʚʠʨʫʩʠ ʠ ʜʨʫʛ ʩʦʬʪʫʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʘʱ ʥʘ ʪʷʭ, ʜʦ 

ʭʘʨʜʫʝʨʥʠ ʨʝʰʝʥʠʷ. ʂʣʶʯʦʚʘ ʨʦʣʷ ʟʘ ʦʙʝʟʦʧʘʩʷʚʘʥʝʪʦ ʥʘ ʣʠʯʥʦʪʦ ʩʠ ñʢʠʙʝʨò ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʩʘ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʠ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. ʊʦʡ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʘʟʠ ʦʪ 

ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʥʝʛʦ, ʢʦʛʘʪʦ ʠʟʧʦʣʟʚʘ ʩ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘʪʘ ʩʠ, ʥʝ ʪʝʛʣʠ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʥʝʠʟʚʝʩʪʥʠ ʠʟʪʦʯʥʠʮʠ, ʚʥʠʤʘʪʝʣʥʦ ʧʨʝʛʣʝʞʜʘ 

ʣʠʥʢʦʚʝʪʝ ʧʦ ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘ ʠ ʥʝ ʩʧʦʜʝʣʷ ʥʠʢʲʜʝ ʠ ʥʘ ʥʠʢʦʛʦ ʣʠʯʥʠʪʝ ʩʠ ʜʘʥʥʠ, ʢʘʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʙʘʥʢʦʚʠʪʝ ʩʠ ʢʘʨʪʠ ʠ ʩʤʝʪʢʠ, ʜʘʥʥʠʪʝ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ Login, ʧʘʨʦʣʘ ʠ ʜʨʫʛʘ 

ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʢʨʘʜʥʘʪʘ. ʆʩʚʝʥ ʪʦʚʘ, ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʩʣʝʜʚʘʪ 

ʧʨʝʧʦʨʲʢʠ ʧʦʩʦʯʝʥʠ ʥʘ ʩʘʡʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠ ʧʘʨʣʘʤʝʥʪ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʪʝʟʠ ʧʨʝʧʦʨʲʢʠ ʩʘ:  

¶ ʆʙʝʟʦʧʘʩʝʪʝ ʤʨʝʞʘʪʘ ʩʠ ʚʢʲʱʠ. ʅʝ ʨʘʟʯʠʪʘʡʪʝ ʥʘ ʧʘʨʦʣʘ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʟʘ Wi-Fi 

ʤʨʝʞʘʪʘ: ʧʨʦʤʝʥʝʪʝ ʷ. ʆʛʨʘʥʠʯʘʚʘʥʝ ʥʘ  ʙʨʦʷ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʚ ʤʨʝʞʘʪʘ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʜʦʧʫʩʢʘʡʪʝ ʩʘʤʦ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʘ  ʧʦʟʥʘʪʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

¶ ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʘʨʦʣʠʪʝ, ʩ ʠʟʧʦʣʟʚʘʡʪʝ ʜʲʣʛʠ ʧʘʨʦʣʠ ʚʢʣʶʯʚʘʱʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ 

ʯʠʩʣʘ, ʙʫʢʚʠ ʠ ʩʧʝʮʠʘʣʥʠ ʩʠʤʚʦʣʠ. 

¶ ʇʦʩʪʦʷʥʥʦ ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʩʠʩʪʝʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ 

ʘʥʪʠʚʠʨʫʩʝʥ ʩʦʬʪʫʝʨ ʠ ʥʝʛʦʚʘʪʘ ʘʢʪʫʘʣʠʟʘʮʠʷ.[4] 
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Source: ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ ʟʘ ʧʨʠʭʦʜʠʪʝ [6] 

ʌʠʛʫʨʘ 1. ʇʨʠʤʝʨ ʟʘ ʬʠʰʠʥʛ ʘʪʘʢʘ, ʝʜʠʥ ʦʪ ʥʘʯʠʥʠʪʝ ʟʘ ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ. 

ɻʦʨʝʧʦʢʘʟʘʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʝ ʧʨʠʤʝʨ ʟʘ ʬʠʰʠʥʛ ʘʪʘʢʘ, ʢʦʷʪʦ ʠʜʚʘ ʦʪ ʠʟʤʘʤʥʠʮʠ, 

ʤʘʩʢʠʨʘʥʠ ʢʘʪʦ ʥʘʜʝʞʜʥʠ ʠʟʪʦʯʥʠʮʠ, ʠ ʤʦʛʘʪ ʜʘ ʦʩʫʝʪʷʪ ʜʦʩʪʲʧʘ ʜʦ ʚʩʠʯʢʠ ʪʠʧʦʚʝ 

ʯʫʚʩʪʚʠʪʝʣʥʠ ʜʘʥʥʠ, ʪʦʚʘ ʝ ʬʠʰʠʥʛ ʘʪʘʢʘ, ʧʦ ʠʤʝʡʣ. ʊ̫  ʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʘʪʘ ʬʦʨʤʘ ʥʘ 

ʬʠʰʠʥʛ ï ʪʦʟʠ ʪʠʧ ʘʪʘʢʘ ʠʟʧʦʣʟʚʘ ʪʘʢʪʠʢʠ ʢʘʪʦ ʬʘʣʰʠʚʠ ʭʠʧʝʨʚʨʲʟʢʠ(ʣʠʥʢʦʚʝ), ʟʘ ʜʘ 

ʧʨʠʤʘʤʠ ʧʦʣʫʯʘʪʝʣʠʪʝ ʥʘ ʠʤʝʡʣʘ ʜʘ ʩʧʦʜʝʣʷʪ ʣʠʯʥʠʪʝ ʩʠ ʜʘʥʥʠ. ɸʪʘʢʫʚʘʱʠʪʝ ʯʝʩʪʦ ʩʝ 

ʤʘʩʢʠʨʘʪ ʢʘʪʦ ʛʦʣʷʤ ʜʦʩʪʘʚʯʠʢ ʥʘ ʘʢʘʫʥʪʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ Microsoft ʠʣʠ Google[5]. ɼʨʫʛʘ 

ʛʦʣʷʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʷʪʦ ʯʝʩʪʦ ʝ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʬʠʰʠʥʛ ʘʪʘʢʘ ʝ ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ ʟʘ 

ʧʨʠʭʦʜʠʪʝ[6]. 

 

ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ(AI) ʚ ɼʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ 

ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ (AI) ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʥʦʛʦ ʧʦʣʝʟʝʥ ʧʦ 

ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʠ ʨʦʣʷʪʘ ʤʫ, ʩʲʱʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʥʦʦʙʨʘʟʥʘ. ɼʠʛʠʪʘʣʥʦʪʦ ʩʲʜʝʙʥʦ 
ʨʘʟʩʣʝʜʚʘʥʝ ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʣʦʞʝʥ ʠ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʨʦʮʝʩ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʠ ʪʝʞʝʩʪʪʘ 

ʥʘ ʧʨʝʩʪʲʧʣʝʥʠʝʪʦ, ʦʪ ʙʨʦʷ ʥʘ ʧʦʩʪʨʘʜʘʣʠʪʝ ʠ ʙʨʦʷ ʥʘ ʝʢʩʧʝʨʪʠʪʝ ʨʘʟʩʣʝʜʚʘʱʠ 

ʧʨʝʩʪʲʧʣʝʥʠʝʪʦ, ʝʜʠʥ ʩʣʫʯʘʡ ʤʦʞʝ ʜʘ ʦʪʥʝʤʝ ʩʝʜʤʠʮʠ, ʤʝʩʝʮʠ ʠ ʜʦʨʠ ʛʦʜʠʥʠ. ʅʝʩʨʘʚʥʠʤʘʪʘ 

ʙʲʨʟʠʥʘ ʠ ʘʜʘʧʪʠʚʥʦʩʪ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʛʦ ʧʨʝʚʨʲʱʘʪ ʚ ʝʜʥʦ ʦʪ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʪʝ 

ʨʝʰʝʥʠʷ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʨʘʟʩʣʝʜʚʘʥʠʷʪʘ. 

ɽʢʩʧʝʨʪʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ AI ʧʦ ʥʷʢʦʣʢʦ ʥʘʯʠʥʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʤʘʰʠʥʥʦ 

ʦʙʫʯʝʥʠʝ (ML), ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ (NLP) ʠ ʛʝʥʝʨʘʪʠʚʥʠ ʤʦʜʝʣʠ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ 

ʤʦʜʝʣʠ, ʧʨʝʜʩʢʘʟʫʝʤ ʘʥʘʣʠʟ, ʪʲʨʩʝʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʩʲʚʤʝʩʪʥʦ ʪʲʨʩʝʥʝ ʥʘ ʨʝʰʝʥʠʝ. 

ʄʦʞʝ ʜʘ ʧʦʜʧʦʤʘʛʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʨʫʪʠʥʥʠ ʝʞʝʜʥʝʚʥʠ ʟʘʜʘʯʠ ʠʣʠ ʜʘ ʠʟʚʲʨʰʚʘ 

ʟʘʜʲʣʙʦʯʝʥ ʘʥʘʣʠʟ. ʀʟʚʲʨʰʚʘ ʩʝ  ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʷ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ 

AI. ʊʲʡ ʢʘʪʦ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʘʚʪʦʥʦʤʥʦ  ʙʝʟ ʯʦʚʝʰʢʘ ʥʘʤʝʩʘ. ɸʥʘʣʠʟʘʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ ʛʦ 

ʦʩʪʘʚʷʪ ʜʘ ʩʝ ʩʧʨʘʚʷ ʩ ʧʦʚʪʘʨʷʱʘ ʩʝ, ʦʪʥʝʤʘʱʘ ʤʥʦʛʦ ʚʨʝʤʝ ʨʘʙʦʪʘ, ʜʦʢʘʪʦ ʥʘʙʣʷʛʘʪ ʚʲʨʭʫ 

ʢʨʠʪʠʯʥʠ, ʚʠʩʦʢʦʧʨʠʦʨʠʪʝʪʥʠ ʦʪʛʦʚʦʨʥʦʩʪʠ, ʪʦʚʘ ʩʲʱʦ ʝ ʧʨʝʜʠʤʩʪʚʦ, ʟʘʱʦʪʦ AI ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʜʝʥʦʥʦʱʥʦ[7]. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʦʷʥʥʦ ʩʝ ʨʘʟʚʠʚʘʪ ʠ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʘ ʨʦʣʷ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʪʘ ʠ ʚ ʪʦʚʘ ʯʠʩʣʦ ʚ ʥʝʡʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʛʠʪʘʣʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ. 

ʍʘʨʪʠʝʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ ʩʝ ʟʘʤʝʥʷʪ ʩ ʜʠʛʠʪʘʣʥʠ ,ʢʦʝʪʦ ʜʨʘʩʪʠʯʥʦ ʫʣʝʩʥʷʚʘ ʨʘʙʦʪʘʪʘ ʩ 

ʪʷʭ ʠ ʧʦʜʧʦʤʘʛʘ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷʪʘ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʪʦʚʘ ʩʝ ʨʘʟʚʠʚʘʪ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ 

ʩʠʣʥʦ ʫʣʝʩʥʷʚʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʢʨʠʤʠʥʘʣʠʩʪʠʪʝ ʠ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦ-ʣʝʩʥʦ ʠ ʧʦ-ʢʘʯʝʩʪʚʝʥʦ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ. ɿʘ ʪʘʟʠ ʮʝʣ ʧʦʤʘʛʘʪ ʢʘʤʝʨʠ ʠ ʩʠʩʪʝʤʠ ʟʘ 

ʙʠʦʤʝʪʨʠʷ ,ʥʦʚʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʠ ʩʲʙʠʨʘʥʝ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʘʥʥʠ ʠ ʜʨʫʛʠ ʚʘʞʥʠ ʟʘʦʙʠʢʘʣʷʱʠ ʥʠ ʥʘʚʩʷʢʲʜʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ. 

ɽʜʥʘ ʦʪ ʥʘʡ-ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʷʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ ʜʦʢʣʘʜʘ ñ ʀʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ(AI)ò , 

ʚʝʯʝ ʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʣʦʙʘʣʝʥ ʤʘʱʘʙ, 

ʢʦʝʪʦ ʩʧʦʤʘʛʘ ʟʘ ʧʦ-ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʚ ʜʠʛʠʪʘʣʥʘʪʘ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ. 
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ʂʦʤʙʠʥʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

 Combining digital business automation technologies 

ʀʚʘʥ ɹʝʣʝʚ1 

ɸʙʩʪʨʘʢʪ 

ɺʲʚʝʜʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʈʘʟʛʣʝʞʜʘʥʝ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

Abstract 

Summary for digital business automation technologies in the organizations. Overview of different aspects of 

digitalization and automation. Exploring use cases for combining digital business automation technologies 

in the organizations. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʠ, ʩʮʝʥʘʨʠʠ. 

JEL:  O33, L86, M15 

ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʊʝʨʤʠʥʲʪ Ăʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘñ ʠʟʧʦʣʟʚʘʥ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʝ ʦʩʥʦʚʘʚʘ 

ʥʘ ʘʥʛʣʠʡʩʢʠʷ ʪʝʨʤʠʥ ñdigital business automationò. ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ, ʧʦ-ʜʦʙʨʠ ʙʠʟʥʝʩ ʨʝʟʫʣʪʘʪʠ ʠ/ʠʣʠ ʧʦ-ʚʠʩʦʢʘ ʢʣʠʝʥʪʩʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ. ʊʦʚʘ 

ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

¶ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ; 

¶ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ; 

¶ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ ʠ ʨʝʰʝʥʠʷ; 

¶ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʦʚʪʘʨʷʝʤʠ ʩʪʲʧʢʠ; 

¶ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʝ ʟʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ (process mining); 

¶ ʜʨʫʛʠ. 

 
1 ɻʣʘʚʝʥ ʘʩʠʩʪʝʥʪ, ʜʦʢʪʦʨ. ʂʘʪʝʜʨʘ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʟʘ ʥʘʮʠʦʥʘʣʥʦ ʠ 

ʩʚʝʪʦʚʥʦ ʩʪʦʧʘʥʩʪʚʦ, e-mail: i.belev@unwe.bg 
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ɸʚʪʦʨʲʪ ʥʘ ʧʨʝʪʝʥʜʠʨʘ, ʯʝ ʠʟʚʝʥʠʷʪ ʩʧʠʩʲʢ ʩ ʜʝʡʥʦʩʪʠ ʝ ʠʟʯʝʨʧʘʪʝʣʝʥ. ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘ 

ʪʷʭ ʢʘʪʦ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʩʮʝʥʘʨʠʠ ʧʨʠ ʠʥʠʮʠʘʪʠʚʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ 

ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ. 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʠ ʩʝ ʘʩʦʮʠʠʨʘ ʥʘʡ-ʯʝʩʪʦ ʩ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ (Business Process Management). ɺ ʧʨʝʜʠʰʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʘʚʪʦʨʲʪ ʜʝʬʠʥʠʨʘ Business 

Process Management ʢʘʪʦ ʜʠʩʮʠʧʣʠʥʠʨʘʥ ʧʦʜʭʦʜ ʟʘ ʦʪʢʨʠʚʘʥʝ, ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʧʲʣʥʝʥʠʝ, 

ʜʦʢʫʤʝʥʪʠʨʘʥʝ, ʧʨʦʩʣʝʜʷʚʘʥʝ, ʢʦʥʪʨʦʣ ʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʠ ʥʝʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʨʘʡʥʠ ʠ ʮʝʣʝʥʘʩʦʯʝʥʠ ʨʝʟʫʣʪʘʪʠ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʮʝʣʠ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʮʝʣʝʥʘʩʦʯʝʥʦ, ʢʦʣʘʙʦʨʘʪʠʚʥʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦ-ʧʦʜʧʦʤʦʛʥʘʪʦ ʦʧʠʩʘʥʠʝ, ʧʦʜʦʙʨʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʮʷʣʦʩʪʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ 

ʧʨʝʜʠʟʚʠʢʚʘʪ ʙʠʟʥʝʩ ʨʝʟʫʣʪʘʪʠ, ʩʲʟʜʘʚʘʪ ʩʪʦʡʥʦʩʪ ʠ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʜʘ ʧʦʩʪʠʛʘ ʙʠʟʥʝʩ 

ʮʝʣʠʪʝ ʩʠ ʧʦ-ʣʝʩʥʦ. ʉʲʱʦ ʪʘʢʘ, ʚ ʧʨʝʜʠʰʥʠ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʲʪ ʨʘʟʛʣʝʞʜʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʣʫʯʘʠ 

(Case management) ʢʘʪʦ ʯʘʩʪ ʦʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠ ʧʦʣʫ-

ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʦʩʦʙʝʥʦ ʚ ʧʦ-ʛʦʣʝʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝ ʩʚʲʨʟʚʘ ʦʙʠʢʥʦʚʝʥʦ ʩ ʪʝʨʤʠʥʘ Enterprise content management (ECM) ʠʣʠ ʋʧʨʘʚʣʝʥʠʝ 

ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝʪʦ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʪʨʘʪʝʛʠʠ, ʤʝʪʦʜʠ, 

ʠʥʩʪʨʫʤʝʥʪʠ, ʧʨʦʮʝʩʠ, ʫʤʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʲʣʥʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï ʩʲʟʜʘʚʘʥʝ/ʠʟʚʣʠʯʘʥʝ, ʦʪʢʨʠʚʘʥʝ, ʩʲʭʨʘʥʷʚʘʥʝ, ʫʧʨʘʚʣʝʥʠʝ, ʦʧʘʟʚʘʥʝ, 

ʪʲʨʩʝʥʝ/ʥʘʤʠʨʘʥʝ, ʧʫʙʣʠʢʫʚʘʥʝ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ. ɺ ʧʨʝʜʠʰʥʦ ʠʟʩʣʝʜʚʘʥʝ ʘʚʪʦʨʲʪ ʠʟʚʝʞʜʘ ʩʣʝʜʥʠʪʝ 

ʪʠʧʦʚʝ ʩʲʜʲʨʞʘʥʠʝ, ʧʨʝʜʤʝʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ: 

¶ ʜʠʛʠʪʘʣʥʠ ʜʦʢʫʤʝʥʪʠ; 

¶ ʤʫʣʪʠʤʝʜʠʡʥʦ ʩʲʜʲʨʞʘʥʠʝ; 

¶ ʩʲʜʲʨʞʘʥʠʝ ʚ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ; 

¶ ʝʣʝʢʪʨʦʥʥʠ ʩʲʦʙʱʝʥʠʷ; 

¶ ʩʲʜʲʨʞʘʥʠʝ ʚ web ʩʪʨʘʥʠʮʠ. 

 

ɼʨʫʛ ʚʘʞʝʥ ʘʩʧʝʢʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ 

ʩʚʲʨʟʘʥ ʩ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʧʪʠʯʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʩʠʤʚʦʣʠ ï Optical character 

recognition (OCR). ʇʨʠʣʘʛʘʥʝʪʦ ʠʤ ʩʧʨʷʤʦ ʩʢʘʥʠʨʘʥʠ ʜʦʢʫʤʝʥʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʢʣʶʯʦʚʦ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʮʷʣʦʩʪʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʠ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʝ ʚʢʣʶʯʝʥʘ ʚ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ. 

ɼʠʛʠʪʘʣʠʟʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ ʠ ʨʝʰʝʥʠʷ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ ʠ ʨʝʰʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʯʝʩʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʪʝʨʤʠʥʘ Operational decision 

management (ODM) ï ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘ ʠ ʦʧʝʨʘʪʠʚʥʠ 

ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʨʫʪʠʥʥʠ ʠʣʠ ʧʦʚʪʘʨʷʝʤʠ. ʊʘʢʠʚʘ ʨʝʰʝʥʠʷ ʩʘ ʥʘʧʨʠʤʝʨ: 

¶ ʦʜʦʙʨʝʥʠʷʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 
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¶ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʥʠ ʠ ʜʨʫʛʠ ʯʠʩʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ; 

¶ ʧʨʘʚʠʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 

¶ ʧʨʘʚʠʣʘ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʢʣʠʝʥʪʠ; 

¶ ʜʨʫʛʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʦʚʪʘʨʷʝʤʠ ʩʪʲʧʢʠ 

ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʦʚʪʘʨʷʝʤʠ (ʨʫʪʠʥʥʠ) 

ʩʪʲʧʢʠ ï ʪ.ʥʘʨ. Robotic Process Automation (RPA) ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷ. ɺ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ RPA 

ʩʝ ʩʨʝʱʘʪ ʠ ʢʘʪʦ Intelligent process automation ï ʥʘʯʠʥ ʟʘ ʟʘʤʷʥʘ ʥʘ ʯʦʚʝʰʢʠ ʜʝʡʩʪʚʠʷ, ʠʟʚʲʨʰʚʘʥʠ ʚ 

ʢʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʯʨʝʟ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʢʦʤʧʶʪʲʨʝʥ ʘʣʛʦʨʠʪʲʤ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ ʙʲʨʟʦ ʨʝʰʝʥʠʝ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʛʘʪʦ ʩʘ ʥʘʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʪʨʫʜʥʦʩʪʠ, ʢʦʠʪʦ ʧʨʝʯʘʪ ʜʘʜʝʥʠ ʯʦʚʝʰʢʠ ʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʠʪʝ ʜʘ ʙʲʜʘʪ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ ʪʝʟʠ ʩʠʩʪʝʤʠ ʯʨʝʟ ʧʨʦʛʨʘʤʥʠ ʠʥʪʝʨʬʝʡʩʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʫʩʣʫʛʠ (APIs). 

ʀʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʝ ʟʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ (process mining) 

ɸʚʪʦʨʲʪ ʚʢʣʶʯʚʘ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʠʣʠ ʟʥʘʥʠʝ) ʟʘ 

ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï ʪ.ʥʘʨ. Process mining ʪʝʭʥʦʣʦʛʠʠ. ʈʘʟʚʠʪʠʝʪʦ ʠʤ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ 

ʧʦʟʚʦʣʷʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʘ ʦʪʢʨʠʚʘʪ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʢʣʶʯʦʚʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʥʘʯʠʥʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. Process mining ʪʝʭʥʦʣʦʛʠʷʪʘ ʧʦʟʚʦʣʷʚʘ 

ʘʥʘʣʠʟʘ ʥʘ ʭʦʜʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʟʘʧʠʩʘʥʠ ʜʘʥʥʠ (ʣʦʛʦʚʝ) ʟʘ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, 

ʢʘʢʪʦ ʠ ʢʣʶʯʦʚʠ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʪʷʭʥʦʪʦ ʧʦʜʦʙʨʝʥʠʝ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʪʘʟʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʦʩʪʘʚʷ ʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʩʲʱʦʪʦ ʥʝʱʦ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʠ ʥʘ ʥʠʚʦ ʜʝʡʥʦʩʪʠ (tasks) ʚ ʧʨʦʮʝʩʠʪʝ ï ʟʘ ʚʩʷʢʘ 

ʜʝʡʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʨʦʣʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʪʝʭʥʦʣʦʛʠʠ ʦʙʠʢʥʦʚʝʥʦ 

ʩʝ ʩʚʲʨʟʚʘ ʩ: 

¶ ʥʘʯʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʢʦʛʘʪʦ ʩʝ 
ʥʘʣʘʛʘ ʜʘ ʙʲʜʝ ʫʩʪʘʥʦʚʝʥʦ ʥʘʯʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʧʦʜʦʙʨʝʥʠʷ; 

¶ ʧʦʩʣʝʜʚʘʱʘ ʬʘʟʘ ʩʣʝʜ ʚʥʝʜʨʝʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʛʘʪʦ ʝ 
ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦʩʣʝʜʚʘʱ ʘʥʘʣʠʟ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠʪʝ ʧʨʦʮʝʩʠ ʩ ʮʝʣ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʧʪʠʤʠʟʘʮʠʷ. 

ʂʦʤʙʠʥʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï 

ʧʨʠʤʝʨʥʠ ʩʮʝʥʘʨʠʠ 

ʊʘʟʠ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʨʘʟʛʣʝʞʜʘ ʧʨʠʤʝʨʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʤʘʨʢʠʨʘʥʠʪʝ ʧʦ-ʛʦʨʝ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ, ʢʦʠʪʦ ʩʘ ʠʟʚʝʜʝʥʠ ʦʪ ʦʧʠʪʘ ʥʘ 

ʘʚʪʦʨʘ ʚ ʧʦʜʦʙʥʠ ʠʥʠʮʠʘʪʠʚʠ, ʢʘʢʪʦ ʥʘ ʙʘʟʘ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

ɺʘʞʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʧʨʠ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʦʧʠʩʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʝ ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʝʜʥʘ ʚʦʜʝʱʘ 

ʪʝʭʥʦʣʦʛʠʷ  ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʷʪʦ ʨʝʰʘʚʘ ʦʩʥʦʚʝʥ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʦʙʣʝʤ ʚ 

ʦʙʣʘʩʪʪʘ. ʉʣʝʜ ʪʦʚʘ ʢʲʤ ʦʩʥʦʚʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ 

ʟʘʝʜʥʦ ʜʘ ʠʟʧʲʣʥʷʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʠ 

ʠʟʙʨʘʥʠʪʝ ʧʨʠʤʝʨʥʠ ʩʮʝʥʘʨʠʠ, ʟʘ ʚʦʜʝʱʘ ʪʝʭʥʦʣʦʛʠʷ ʝ ʠʟʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 
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ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʠ. ʉ ʮʝʣ ʧʲʣʥʦʪʘ ʥʘ ʠʟʙʨʘʥʠʷ ʩʮʝʥʘʨʠʡ, ʚʦʜʝʱʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʝ ʢʦʤʙʠʥʠʨʘʥʘ ʩ 

ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʦʧʠʩʘʥʠ ʪʝʭʥʦʣʦʛʠʠ  

ʅʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ (ʌʠʛʫʨʘ 1) ʝ ʧʨʝʜʩʪʘʚʝʥ ʧʨʠʤʝʨʝʥ ʧʨʦʮʝʩ, ʙʝʟ ʜʘ ʝ ʦʧʠʩʘʥ ʢʦʥʢʨʝʪʝʥ 

ʩʮʝʥʘʨʠʡ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ, ʯʝ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʚ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ ʚ ʪʝʟʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

 

ʌʠʛʫʨʘ 1: ʇʨʠʤʝʨʝʥ ʧʨʦʮʝʩ ʚ ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʟ ʢʦʥʢʨʝʪʝʥ ʙʠʟʥʝʩ ʢʦʥʪʝʢʩʪ 

 

ʅʘ ʩʣʝʜʚʘʱʘʪʘ ʬʠʛʫʨʘ (ʌʠʛʫʨʘ 2) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʪʦʯʢʠʪʝ ʥʘ ʠʥʪʝʛʨʘʮʠʷ ʠ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʜʨʫʛʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ, ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʘʥʦʪʘʮʠʠ ʢʲʤ ʦʧʠʩʘʥʠʪʝ ʜʝʡʥʦʩʪʠ. ʏʨʝʟ ʪʷʭ ʩʝ 

ʧʨʝʜʩʪʘʚʷ ʢʘʢ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʦʤʙʠʥʠʨʘʥʠ ʨʘʟʣʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʣʝʜ ʪʦʚʘ ʩʣʝʜʚʘ ʦʧʠʩʘʥʠʝ ʥʘ 

ʩʮʝʥʘʨʠʠʪʝ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʘʪʘ. 
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ʌʠʛʫʨʘ 2: ʂʦʤʙʠʥʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ 

ʌʠʛʫʨʘ 1 ʠ ʌʠʛʫʨʘ 2 ʧʨʝʜʩʪʘʚʷʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ɺ ʧʨʝʜʩʪʘʚʝʥʠʷ ʩʮʝʥʘʨʠʡ ʝ ʠʟʧʦʣʟʚʘʥʘ ʪʘʢʘʚʘ ʪʝʭʥʦʣʦʛʠʷ, ʟʘ ʜʘ ʩʝ 

ʜʠʛʠʪʘʣʠʟʠʨʘ ʧʨʠʤʝʨʝʥ ʧʨʦʮʝʩ. ʂʘʪʦ ʢʨʘʝʥ ʨʝʟʫʣʪʘʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʨʦʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʠʟʚʲʨʰʚʘʪ ʜʝʡʥʦʩʪʠʪʝ (ʩʪʲʧʢʠʪʝ) ʥʘ ʧʨʦʮʝʩʘ ʚ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʷʪʦ ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʠ ʢʦʤʫʥʠʢʠʨʘ ʩ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʠ ʜʘʥʥʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʟʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʮʝʩʘ ʠ ʥʝʛʦʚʠʪʝ ʩʪʲʧʢʠ. ɺ ʧʨʠʤʝʨʥʠʷ ʧʨʦʮʝʩ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʪʲʧʢʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʪ ʩʠʩʪʝʤʘʪʘ. 

ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ 

ʅʘ ʨʘʟʣʠʯʥʠ ʩʪʲʧʢʠ ʚ ʧʨʝʜʩʪʘʚʝʥʠʷ ʧʨʠʤʝʨʝʥ ʧʨʦʮʝʩ ʝ ʠʣʶʩʪʨʠʨʘʥʦ ʢʦʤʙʠʥʠʨʘʥʝ ʩ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʊʘʢʠʚʘ ʩʮʝʥʘʨʠʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ: 

¶ ɺ ʥʷʢʦʠ ʩʪʲʧʢʠ ʦʪ ʧʨʦʮʝʩʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʨʠʢʘʯʚʘʪ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʛʝʥʝʨʠʨʘʥʠ ʚ 
ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʠʣʠ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ. ʊʝʟʠ ʜʦʢʫʤʝʥʪʠ ʩʝ 

ʠʥʜʝʢʩʠʨʘʪ ʠ ʢʣʘʩʠʬʠʮʠʨʘʪ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʩʠʩʪʝʤʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʲʜʲʨʞʘʥʠʝ (ECM). 

¶ ɺ ʩʣʫʯʘʡ ʥʘ ʩʢʘʥʠʨʘʥʠ ʜʦʢʫʤʝʥʪʠ ʢʲʤ ʪʷʭ ʩʝ ʧʨʠʣʘʛʘʪ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʦʧʪʠʯʥʦ ʨʘʟʧʦʟʥʘʚʘʥʝ 
(OCR), ʯʨʝʟ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʢʘʢʲʚ ʝ ʜʦʢʫʤʝʥʪʘ, ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʜʘʥʥʠ ʚ ʥʝʛʦ 

(ʢʣʠʝʥʪʩʢʠ ʜʘʥʥʠ, ʜʘʪʠ, ʩʫʤʠ ʠ ʜʨʫʛʠ ʤʝʪʘʜʘʥʥʠ), ʢʦʠʪʦ ʩʣʫʞʘʪ ʟʘ ʧʨʘʚʠʣʥʦʪʦ ʢʣʘʩʠʬʠʮʠʨʘʥʝ 

ʠ ʧʦ-ʣʝʩʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʘ ʚ ʧʦʩʣʝʜʩʪʚʠʝ. 

¶ ɺ ʦʧʨʝʜʝʣʝʥʠ ʩʪʲʧʢʠ ʦʪ ʧʨʦʮʝʩʠʪʝ ʚʝʯʝ ʠʥʜʝʢʩʠʨʘʥʠ ʠ ʩʲʭʨʘʥʝʥʠ ʜʦʢʫʤʝʥʪʠ ʩʝ ʠʟʚʣʠʯʘʪ ʠ 
ʠʟʧʦʣʟʚʘʪ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʮʝʩʘ. 
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¶ ɺ ʜʨʫʛʠ ʩʮʝʥʘʨʠʠ ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʚ ʧʨʦʮʝʩʘ ʤʠʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥ ʰʘʙʣʦʥ, ʚ ʢʦʡʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʩʝ ʧʦʧʲʣʚʘʪ 

ʜʘʥʥʠʪʝ. 

ɼʠʛʠʪʘʣʠʟʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ ʠ ʨʝʰʝʥʠʷ 

ɺ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʤʝʨ ʥʘ ʌʠʛʫʨʘ 2 ʝ ʜʝʤʦʥʩʪʨʠʨʘʥ ʩʮʝʥʘʨʠʡ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ 

ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ. ɺ ʩʠʩʪʝʤʥʠ, ʘ ʠ ʚ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʩʪʲʧʢʠ ʥʘ ʧʨʦʮʝʩʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʠʢʚʘʪ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ, ʢʦʠʪʦ ʜʘ ʢʘʣʢʫʣʠʨʘʪ ʨʘʟʣʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠʣʠ 

ʨʝʰʝʥʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʚʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʣʦʛʠʢʘʪʘ, 

ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʪʲʧʢʠ ʚ ʧʨʦʮʝʩʠʪʝ ʜʘ ʙʲʜʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʢʘʣʢʫʣʠʨʘʥʘ.  

ʊʘʢʘʚʘ ʙʠʟʥʝʩ ʣʦʛʠʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʠʤʝʨ: 

¶ ʦʜʦʙʨʝʥʠʷʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 

¶ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʮʝʥʠ ʠ ʜʨʫʛʠ ʯʠʩʣʦʚʠ ʢʦʝʬʠʮʠʝʥʪʠ; 

¶ ʧʨʘʚʠʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ; 

¶ ʧʨʘʚʠʣʘ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʢʣʠʝʥʪʠ. 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʠʪʝ ʧʦʟʚʦʣʷʚʘ ʪʦʚʘ ʜʘ ʩʝ ʩʣʫʯʚʘ ʙʝʟ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʜʘ ʫʩʝʱʘʪ 

Ăʧʨʝʣʠʚʘʥʝʪʦñ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

ɸʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʦʚʪʘʨʷʝʤʠ ʩʪʲʧʢʠ 

ʇʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʪʲʧʢʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʚʲʚ ʌʠʛʫʨʘ 2 ʝ ʜʝʤʦʥʩʪʨʠʨʘʥ ʩʮʝʥʘʨʠʡ ʥʘ 

ʢʦʤʙʠʥʠʨʘʥʝ ʩ ʪʝʭʥʦʣʦʛʠʷ ʟʘ Robotic Process management (RPA) ï ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʨʫʪʠʥʥʠ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʤʝʭʘʥʠʟʲʤ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʧʘʨʘʤʝʪʨʠʟʠʨʘ ʥʘ ʙʘʟʘ ʥʘ ʚʭʦʜʥʠ ʜʘʥʥʠ, 

ʩʲʙʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝʩʘ.  

ʀʟʚʣʠʯʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʝ ʟʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ (process mining) 

ʅʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʢʲʤ ʦʧʠʩʘʥʠʪʝ ʩʮʝʥʘʨʠʠ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʚʢʣʶʯʠʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ Process Mining. 

ɺʲʧʨʝʢʠ, ʯʝ ʥʘ ʌʠʛʫʨʘ 2 ʥʝ ʝ ʧʦʢʘʟʘʥʘ ʜʠʨʝʢʪʥʘ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ ʧʨʦʮʝʩʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ Process 

Mining, ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʧʦʟʚʦʣʷʚʘ ʚʩʠʯʢʠ ʜʝʡʩʪʚʠʷ ʧʦ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥ ʧʨʦʮʝʩʘ ʜʘ ʙʲʜʘʪ ʜʝʪʘʡʣʥʦ ʨʝʛʠʩʪʨʠʨʘʥʠ ʠ ʩʲʭʨʘʥʝʥʠ. ʊʦʚʘ ʚʢʣʶʯʚʘ: 

¶ ʚʨʝʤʝʥʘ ʥʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ ʠ ʟʘʜʘʯʠ; 

¶ ʠʟʧʲʣʥʠʪʝʣʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʩʪʲʧʢʠ; 

¶ ʚʨʝʤʝʥʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʩʪʲʧʢʠ; 

¶ ʚʨʝʤʝʥʘʪʘ ʥʘ ʠʟʯʘʢʚʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ; 

¶ ʙʨʦʷʪ ʧʲʪʠ ʥʘ ʦʪʣʘʛʘʥʝ ʥʘ ʩʪʲʧʢʠʪʝ; 

¶ ʩʪʘʪʫʩʠ ʥʘ ʧʨʦʮʝʩʠ ʠ ʩʪʲʧʢʠ; 

¶ ʜʨʫʛʠ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʙʠʟʥʝʩ ʜʘʥʥʠ. 
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ʉʲʱʦ ʪʘʢʘ ʝ ʚʲʟʤʦʞʥʦ ʩʲʭʨʘʥʝʥʠʝ ʠ ʥʘ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʤʦʱʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ: 

¶ ʙʨʦʡ ʧʨʠʢʘʯʝʥʠ ʠʣʠ ʩʢʘʥʠʨʘʥʠ ʜʦʢʫʤʝʥʪʠ ʢʲʤ ʧʨʦʮʝʩ; 

¶ ʙʨʦʡ ʠʟʚʠʢʘʥʠ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ; 

¶ ʢʦʥʢʨʝʪʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʷʢʦ ʠʟʧʲʣʥʝʥʦ ʙʠʟʥʝʩ ʧʨʘʚʠʣʦ; 

¶ ʙʨʦʡ ʠʟʚʠʢʚʘʥʠʷ ʥʘ ʤʝʭʘʥʠʟʤʠ (ʨʦʙʦʪʠ) ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʩʪʲʧʢʠ (RPA), ʢʘʢʪʦ ʠ ʨʝʟʫʣʪʘʪ 

ʦʪ ʠʟʧʲʣʥʝʥʠʪʝ ʩʪʲʧʢʠ ʠ ʚʨʝʤʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ; 

¶ ʜʨʫʛʠ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠʪʝ ʠʥʪʝʛʨʠʨʘʥʠ ʜʝʡʩʪʚʠʷ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʧʦʟʚʦʣʷʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ Process Mining, ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ 

(ʜʦʨʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ) ʮʝʣʠʷʪ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʧʨʦʮʝʩʠʪʝ. ʅʘ ʙʘʟʘ ʥʘ ʘʥʘʣʠʟʠʪʝ Process Mining 

ʪʝʭʥʦʣʦʛʠʠʪʝ ʤʦʛʘʪ ʜʘ ʛʝʥʝʨʠʨʘʪ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʧʨʦʮʝʩʠʪʝ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʨʝʰʝʥʠʷ 

ʟʘ Process Mining ʤʦʛʘʪ ʜʦʨʠ ʜʘ ʠʥʠʮʠʠʨʘʪ ʢʦʨʠʛʠʨʘʱʠ ʜʝʡʩʪʚʠʷ, ʚ ʩʣʫʯʘʡ, ʯʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʘʥʘʣʠʟ 

ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

ʂʘʪʦ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʠʟʣʦʞʝʥʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʥʘʨʘʩʪʚʘʱʠʷʪ ʙʨʦʡ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʠʤ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʩʠʥʝʨʛʠʯʝʥ ʝʬʝʢʪ ʦʪ ʫʧʦʪʨʝʙʘʪʘ ʠʤ. ɺ ʩʣʝʜʚʘʱʠ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʲʪ ʠʤʘ ʠʥʪʝʨʝʩ ʜʘ 

ʘʥʘʣʠʟʠʨʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʚʢʣʶʯʚʘʥʝʪʦ ʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʠʥʪʝʛʨʠʨʘʥʠʪʝ 

ʨʝʰʝʥʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 
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ʈʦʣʷʪa ʥa ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʚ ʩʲʚʨʝʤʝʥʥʠʷ ʜʠʟaʡʥ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʠʥʪʝʨʬʝʡʩʠ 

 The role of artificial intelligence in modern user interface design 

ɺʝʩʢa ʄʠʭʦʚa-ʂʨʫʤʦʚa1 

Aʙʩʪʨaʢʪ 

ɹʲʨʟaʪa ʝʚʦʣʶʮʠʷ ʥa ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ (AI) ʦʢaʟʚa ʟʥaʯʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨaʟʣʠʯʥʠ ʦʙʣaʩʪʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʜʠʟaʡʥa ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ (UI). ʊʦʟʠ ʜʦʢʣaʜ ʠʟʩʣʝʜʚa ʪʨaʥʩʬʦʨʤʠʨaʱaʪa 

ʨʦʣʷ ʥa AI ʚ ʩʲʚʨʝʤʝʥʥʠʷ UI ʜʠʟaʡʥ, ʢaʪʦ ʩʝ ʬʦʢʫʩʠʨa ʚʲʨʭʫ ʪʦʚa ʢaʢ AI-ʙaʟʠʨaʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʠ 

ʪʝʭʥʠʢʠ aʚʪʦʤaʪʠʟʠʨaʪ ʠ ʧʦʜʦʙʨʷʚaʪ ʧʨʦʮʝʩa ʥa ʩʲʟʜaʚaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ. ʏʨʝʟ 

aʥaʣʠʟ ʥa ʥaʩʪʦʷʱʠʪʝ AI ʠʥʩʪʨʫʤʝʥʪʠ ʠʟʩʣʝʜʚaʥʝʪʦ ʧʦʜʯʝʨʪaʚa ʥaʯʠʥʠʪʝ, ʧʦ ʢʦʠʪʦ AI 

ʦʧʪʠʤʠʟʠʨa ʜʠʟaʡʥʝʨʩʢʠʪʝ ʧʨʦʮʝʩʠ, ʥaʤaʣʷʚa ʧʦʚʪʦʨʷʝʤʠʪʝ ʟaʜaʯʠ ʠ ʧʝʨʩʦʥaʣʠʟʠʨa 

ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʝʞʠʚʷʚaʥʠʷ. ɼʦʢʣaʜʲʪ ʨaʟʛʣʝʞʜa ʧʦʪʝʥʮʠaʣʥʠʪʝ ʧʦʣʟʠ ʠ ʦʛʨaʥʠʯʝʥʠʷ ʦʪ 

ʠʟʧʦʣʟʚaʥʝʪʦ ʥa AI ʟa ʩʲʟʜaʚaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ. 

Abstract 

Artificial intelligence (AI) 's rapid evolution has significantly impacted various fields, including user 

interface (UI) design. This report examines the transformative role of AI in modern UI design, focusing on 

how AI-based tools and techniques automate and enhance the process of creating user interfaces. Through 

an analysis of current AI tools, the study highlights the ways in which AI optimizes design processes, reduces 

repetitive tasks, and personalizes user experiences. The report explores the potential benefits and limitations 

of using AI to create user interfaces. 

Kʣʶʯʦʚʠ ʜʫʤʠ: ʇʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, Aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʠʥʪʝʨʬʝʡʩʠ, AI-ʙaʟʠʨaʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ 

JEL:  O30 

ɺʲʚʝʜʝʥʠʝ  

ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ (AI) ʙʲʨʟʦ ʩʝ ʧʨʝʚʨʲʱa ʚ ʢʣʶʯʦʚ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʬʝʨaʪa ʥa ʧʨʦʝʢʪʠʨaʥʝʪʦ ʥa 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ (UI).[1] ʊʦʡ ʧʨʝʜʦʩʪaʚʷ ʥa ʜʠʟaʡʥʝʨʠʪʝ ʥʦʚʠ ʥaʯʠʥʠ ʟa aʚʪʦʤaʪʠʟʠʨaʥʝ ʠ 

ʧʦʜʦʙʨʷʚaʥʝ ʥa ʪʝʭʥʠʷ ʨaʙʦʪʝʥ ʧʨʦʮʝʩ. AI-ʙaʟʠʨaʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʥaʯʠʪʝʣʥʦ ʫʣʝʩʥʷʚaʪ ʧʨʦʮʝʩa ʥa 

ʩʲʟʜaʚaʥʝ ʥa ʠʥʪʝʨʬʝʡʩʠ ʯʨʝʟ aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʜʠʟaʡʥʠ, ʢʦʤʧʦʥʝʥʪʠ ʠ ʜʦʨʠ aʜaʧʪʠʚʥʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʟʞʠʚʷʚaʥʠʷ. ʊʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʩaʤʦ ʩʧʝʩʪʷʚaʪ ʚʨʝʤʝ, ʥʦ ʩʲʱʦ ʪaʢa ʧʨʝʜʣaʛaʪ 

ʠʥʦʚaʮʠʠ ʠ ʧʝʨʩʦʥaʣʠʟaʮʠʷ ʥa ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ.[2] 

 

 
1 ɻʣ. aʩ. ʜ-ʨ ʚ ʢaʪʝʜʨa Ăʀʥʬʦʨʤaʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢaʮʠʠñ, ʋʅʉʉ, e-mail: vmihova@unwe.bg 
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AI ʙaʟʠʨaʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟa ʛʝʥʝʨʠʨaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ 

ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʩ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʟa aʚʪʦʤaʪʠʯʥʦ ʩʲʟʜaʚaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ 

ʠʟʧʦʣʟʚaʪ ʤaʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʦʙʨaʙʦʪʢa ʥa ʛʦʣʝʤʠ ʦʙʝʤʠ ʜaʥʥʠ, ʟa ʜa ʧʨʝʜʣʦʞaʪ ʝʬʝʢʪʠʚʥʠ 

ʨʝʰʝʥʠʷ ʚ ʜʠʟaʡʥa. ʇʨʦʮʝʩʲʪ ʧʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʜʠʟaʡʥ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʩ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ ʧʨʝʤʠʥaʚa ʧʨʝʟ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʩʪʲʧʢʠ: aʥaʣʠʟ ʥa ʜaʥʥʠ ʦʪ ʧʨʝʜʠʰʥʠ ʧʨʦʝʢʪʠ, ʩʲʟʜaʚaʥʝ 

ʥa ʜʠʟaʡʥ ʯʨʝʟ ʨaʟʧʦʟʥaʚaʥʝ ʥa ʚʠʟʫaʣʥʠ ʠ ʬʫʥʢʮʠʦʥaʣʥʠ ʤʦʜʝʣʠ, ʢaʢʪʦ ʠ ʦʧʪʠʤʠʟaʮʠʷ ʥa 

ʠʥʪʝʨʬʝʡʩʠʪʝ ʟa ʨaʟʣʠʯʥʠ ʧʣaʪʬʦʨʤʠ ʠ ʫʩʪʨʦʡʩʪʚa. 

 
Source: Aʚʪʦʨ 

ʌʠʛʫʨa 1: ʆʩʥʦʚʥʠ ʩʪʲʧʢʠ, ʧʨʝʟ ʢʦʠʪʦ AI ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʧʨʝʤʠʥaʚaʪ, ʟa ʜa ʩʲʟʜaʜaʪ UI ʜʠʟaʡʥ 

 

AI ʤʦʜʝʣʠʪʝ ʦʙʨaʙʦʪʚaʪ ʠʥʬʦʨʤaʮʠʷ ʦʪ ʩʲʱʝʩʪʚʫʚaʱʠ ʜʠʟaʡʥʠ ʠ ʰaʙʣʦʥʠ, ʟa ʜa ʩʲʟʜaʜaʪ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʩa ʧʝʨʩʦʥaʣʠʟʠʨaʥʠ ʩʧʦʨʝʜ ʥʫʞʜʠʪʝ ʥa ʧʦʪʨʝʙʠʪʝʣʷ. ʇʦ ʪʦʟʠ ʥaʯʠʥ, 

ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʤʦʛaʪ aʚʪʦʤaʪʠʯʥʦ ʜa ʛʝʥʝʨʠʨaʪ ʧʨʦʪʦʪʠʧʠ ʠ UI ʢʦʤʧʦʥʝʥʪʠ, ʩʲʦʙʨaʟʝʥʠ ʩ 

ʢʦʥʢʨʝʪʥʠʪʝ ʠʟʠʩʢʚaʥʠʷ, ʢaʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʧʪʠʤʠʟʠʨaʪ ʜʠʟaʡʥʠʪʝ ʟa ʣʝʩʥa aʜaʧʪaʮʠʷ ʢʲʤ 

ʨaʟʣʠʯʥʠ ʧʣaʪʬʦʨʤʠ ʠ ʫʩʪʨʦʡʩʪʚa, ʦʩʠʛʫʨʷʚaʡʢʠ ʢʦʥʩʠʩʪʝʥʪʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚaʥʝ. 

 

ʇʨʝʜʠʤʩʪʚa  

¶ ʋʩʢʦʨʝʥ ʧʨʦʮʝʩ ʧʦ ʜʠʟaʡʥ 

AI aʚʪʦʤaʪʠʟʠʨa ʧʦʚʪaʨʷʱʠ ʩʝ ʟaʜaʯʠ, ʢaʪʦ ʥaʤaʣʷʚa ʚʨʝʤʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʟa ʩʲʟʜaʚaʥʝ ʥa 

ʩʣʦʞʥʠ ʠʥʪʝʨʬʝʡʩʠ. ʉʧʝʩʪʷʚa ʚʨʝʤʝ ʠ ʨʝʩʫʨʩʠ, ʢaʪʦ ʧʨʝʚʨʲʱa ʠʜʝʠ ʠʣʠ ʜʠʟaʡʥʠ ʜʠʨʝʢʪʥʦ ʚ 

ʢʦʜ. 

¶ ʇʝʨʩʦʥaʣʠʟʠʨaʥʠ ʧʨʝʞʠʚʷʚaʥʠʷ 

ʀʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ aʥaʣʠʟʠʨa ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʧʨʝʜʦʩʪaʚʷ ʧʝʨʩʦʥaʣʠʟʠʨaʥʠ 

ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʩʝ aʜaʧʪʠʨaʪ ʩʧʨʷʤʦ ʥʫʞʜʠʪʝ ʥa ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʧʦʪʨʝʙʠʪʝʣ. 

¶ ʅaʤaʣʷʚaʥʝ ʥa ʛʨʝʰʢʠʪʝ 

ʏʨʝʟ aʚʪʦʤaʪʠʟaʮʠʷ, AI ʤʠʥʠʤʠʟʠʨa ʚʲʟʤʦʞʥʦʩʪʪa ʟa ʯʦʚʝʰʢʠ ʛʨʝʰʢʠ, ʢaʪʦ ʦʩʠʛʫʨʷʚa ʧʦ-

ʢʦʥʩʠʩʪʝʥʪʝʥ ʜʠʟaʡʥ ʠ ʢʦʜ. 
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¶ ʆʧʪʠʤʠʟaʮʠʷ ʟa ʨaʟʣʠʯʥʠ ʧʣaʪʬʦʨʤʠ 

ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʤʦʛaʪ ʜa ʛʝʥʝʨʠʨaʪ aʜaʧʪʠʚʥʠ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʨaʙʦʪʷʪ ʜʦʙʨʝ ʥa ʨaʟʣʠʯʥʠ 

ʫʩʪʨʦʡʩʪʚa ʠ ʝʢʨaʥʠ, ʢaʪʦ ʩʝ ʛaʨaʥʪʠʨa ʦʧʪʠʤaʣʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʨʝʞʠʚʷʚaʥʝ. 

¶ ɼʦʩʪʲʧʥʦʩʪ 

ʇʦʟʚʦʣʷʚaʪ ʥa ʭʦʨa ʩ ʧʦ-ʤaʣʢʦ ʧʦʟʥaʥʠʷ ʚ ʧʨʦʛʨaʤʠʨaʥʝʪʦ ʜa ʩʲʟʜaʚaʪ ʠʥʪʝʨʬʝʡʩʠ. 

¶ ʇʦʜʦʙʨʝʥa ʚʠʟʫaʣʠʟaʮʠʷ 

ʇʨʦʪʦʪʠʧʠʪʝ ʧʦʤaʛaʪ ʟa ʚʠʟʫaʣʠʟʠʨaʥʝ ʥa ʠʜʝʷʪa ʠ ʠʥʪʝʨʬʝʡʩa ʧʨʝʜʠ ʨʝaʣʥaʪa ʨaʟʨaʙʦʪʢa, 

ʢʦʝʪʦ ʥaʤaʣʷʚa ʥʫʞʜaʪa ʦʪ ʧʨʦʤʝʥʠ ʥa ʧʦ-ʢʲʩʝʥ ʝʪaʧ. 

¶ ʃʝʩʥʦ ʚaʣʠʜʠʨaʥʝ ʥa ʠʜʝʠ 

ʉʲʟʜaʚaʥʝʪʦ ʥa ʠʥʪʝʨaʢʪʠʚʥʠ ʧʨʦʪʦʪʠʧʠ ʫʣʝʩʥʷʚa ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʪʝʩʪʦʚʝ, ʢʦʠʪʦ ʜaʚaʪ 

ʨʝaʣʥa ʦʙʨaʪʥa ʚʨʲʟʢa. [3] 

Taʙʣʠʮa 1: ʇʦʧʫʣʷʨʥʠ AI ʠʥʩʪʨʫʤʝʥʪʠ ʟa UI ʜʠʟaʡʥ 

ʀʥʩʪʨʫʤʝʥʪ ʆʩʥʦʚʥʠ ʬʫʥʢʮʠʠ ʇʨʝʜʠʤʩʪʚa ʇʦʜʭʦʜʷʱ ʟa 

Figma 
ɻʝʥʝʨʠʨaʥʝ ʥa 

ʢʦʤʧʦʥʝʥʪʠ ʩ AI 

ʃʝʩʥa ʠʥʪʝʛʨaʮʠʷ ʩ 

ʢʦʜ 
ʇʨʦʬʝʩʠʦʥaʣʠʩʪʠ 

Galileo 
ɼʠʟaʡʥ ʦʪ ʪʝʢʩʪʦʚʦ 

ʦʧʠʩaʥʠʝ 
ɹʲʨʟʦ ʧʨʦʪʦʪʠʧʠʨaʥʝ ʅaʯʠʥaʝʱʠ 

Adobe XD 
Aʥaʣʠʟ ʠ ʧʨʝʧʦʨʲʢʠ 

ʟa UX 
ʆʧʪʠʤʠʟaʮʠʷ ʥa UX ʉʨʝʜʥʦ ʥʠʚʦ 

Uizard 
ʇʨʦʪʦʪʠʧʠ ʟa ʥʝ-

ʜʠʟaʡʥʝʨʠ 
ʃʝʩʥʦ ʠʟʧʦʣʟʚaʥʝ ʅaʯʠʥaʝʱʠ 

 

ʇʨʝʜʠʟʚʠʢaʪʝʣʩʪʚa 

ɺʲʧʨʝʢʠ ʤʥʦʛʦʪʦ ʧʦʣʟʠ, AI-ʙaʟʠʨaʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟa aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa UI ʠʤaʪ ʠ ʩʚʦʠʪʝ 

ʦʛʨaʥʠʯʝʥʠʷ: 

¶ ʆʛʨaʥʠʯʝʥa ʢʨʝaʪʠʚʥʦʩʪ 

Aʚʪʦʤaʪʠʟʠʨaʥʠʷʪ ʧʨʦʮʝʩ ʥʝ ʚʠʥaʛʠ ʤʦʞʝ ʜa ʧʨʝʜʣʦʞʠ ʠʥʦʚaʪʠʚʥʠ ʠʣʠ ʦʨʠʛʠʥaʣʥʠ ʨʝʰʝʥʠʷ, 

ʪʲʡ ʢaʪʦ ʩʝ ʙaʟʠʨa ʥa ʩʲʱʝʩʪʚʫʚaʱʠ ʤʦʜʝʣʠ. 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʯʦʚʝʰʢa ʥaʤʝʩa 

ɺʲʧʨʝʢʠ aʚʪʦʤaʪʠʟaʮʠʷʪa, ʜʠʟaʡʥʝʨʠʪʝ ʚʩʝ ʦʱʝ ʠʛʨaʷʪ ʚaʞʥa ʨʦʣʷ ʚ ʨʲʯʥʦʪʦ ʢʦʨʠʛʠʨaʥʝ ʠ 

ʬʠʥaʣʠʟʠʨaʥʝ ʥa ʜʠʟaʡʥʠʪʝ. 

¶ ʉʠʛʫʨʥʦʩʪ ʥa ʜaʥʥʠʪʝ 

ʀʟʧʦʣʟʚaʥʝʪʦ ʥa ʜaʥʥʠ ʟa ʧʝʨʩʦʥaʣʠʟaʮʠʷ ʠ aʚʪʦʤaʪʠʟaʮʠʷ ʧʦʩʪaʚʷ ʚʲʧʨʦʩʠ ʟa ʧʦʚʝʨʠʪʝʣʥʦʩʪ 

ʠ ʩʠʛʫʨʥʦʩʪ ʥa ʠʥʬʦʨʤaʮʠʷʪa. 
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ʂʣaʩʠʬʠʢaʮʠʷ ʥa AI ʙaʟʠʨaʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟa ʛʝʥʝʨʠʨaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ 

ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʟa ʛʝʥʝʨʠʨaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ ʩ ʧʦʤʦʱʪa ʥa ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʤʦʛaʪ ʜa 

ʙʲʜaʪ ʢʣaʩʠʬʠʮʠʨaʥʠ ʧʦ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʢʨʠʪʝʨʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʬʫʥʢʮʠʦʥaʣʥʦʩʪ, ʪʠʧ ʥa ʠʟʭʦʜa, 

ʮʝʣʝʚa aʫʜʠʪʦʨʠʷ ʠ ʥʠʚʦ ʥa aʜaʧʪʠʚʥʦʩʪ ʠ ʧʝʨʩʦʥaʣʠʟaʮʠʷ. 

ʉʧʦʨʝʜ ʬʫʥʢʮʠʦʥaʣʥʦʩʪʪa 

¶ Aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʜʠʟaʡʥ 

ʀʥʩʪʨʫʤʝʥʪʠ ʢaʪʦ Figma ʩ AI ʧʣʲʛʠʥʠ ʠ Galileo ʧʨʝʜʣaʛaʪ aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa UI 

ʢʦʤʧʦʥʝʥʪʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚʲʟ ʦʩʥʦʚa ʥa ʪʝʢʩʪʦʚʦ ʦʧʠʩaʥʠʝ. ʊʝ ʫʣʝʩʥʷʚaʪ ʙʲʨʟʦʪʦ ʩʲʟʜaʚaʥʝ ʥa 

ʠʥʪʝʨʬʝʡʩʠ, ʢaʪʦ aʚʪʦʤaʪʠʯʥʦ ʧʨʝʚʨʲʱaʪ ʠʜʝʠʪʝ ʚ ʝʣʝʤʝʥʪʠ ʥa ʜʠʟaʡʥa.[4] 

¶ Aʥaʣʠʟ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʧʦʚʝʜʝʥʠʝ 

ʀʥʩʪʨʫʤʝʥʪʠ ʢaʪʦ Adobe Analytics ʠ Hotjar ʠʟʧʦʣʟʚaʪ AI, ʟa ʜa aʥaʣʠʟʠʨaʪ ʚʟaʠʤʦʜʝʡʩʪʚʠʷʪa ʥa 

ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʠʥʪʝʨʬʝʡʩa ʠ ʜa ʠʜʝʥʪʠʬʠʮʠʨaʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟa ʦʧʪʠʤʠʟaʮʠʷ. ʊʝ ʧʨʝʜʦʩʪaʚʷʪ 

ʜaʥʥʠ ʠ ʧʨʝʧʦʨʲʢʠ, ʢʦʠʪʦ ʧʦʜʧʦʤaʛaʪ ʧʦʜʦʙʨʷʚaʥʝʪʦ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚaʥʝ. [5][6]  

¶ ʉʲʟʜaʚaʥʝ ʥa aʜaʧʪʠʚʥʠ ʠʥʪʝʨʬʝʡʩʠ 

Google AutoML ʠ Uizard ʧʨʝʜʣaʛaʪ ʠʥʩʪʨʫʤʝʥʪʠ ʟa ʩʲʟʜaʚaʥʝ ʥa aʜaʧʪʠʚʥʠ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ 

ʤʦʛaʪ ʜa ʙʲʜaʪ ʧʝʨʩʦʥaʣʠʟʠʨaʥʠ ʩʧʨʷʤʦ ʨaʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚa ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʥʫʞʜʠ. ʊʦʚa 

ʧʦʟʚʦʣʷʚa ʥa ʝʢʠʧʠʪʝ ʜa ʦʩʠʛʫʨʷʪ ʝʜʥaʢʚʦ ʜʦʙʨʦ ʠʟʞʠʚʷʚaʥʝ ʥa ʨaʟʣʠʯʥʠ ʧʣaʪʬʦʨʤʠ.[5] 

ʉʧʦʨʝʜ ʪʠʧa ʥa ʠʟʭʦʜa 

¶ ʂʦʜʠʨaʥʠ UI ʢʦʤʧʦʥʝʥʪʠ 

ʀʥʩʪʨʫʤʝʥʪʠʪʝ ʟa aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʢʦʜ ʩʝ ʧʨʝʚʲʨʥaʭa ʚ ʥʝʦʪʤʝʥʥa ʯaʩʪ ʦʪ 

ʩʲʚʨʝʤʝʥʥʠʷ UI ʜʠʟaʡʥ ʠ ʨaʟʨaʙʦʪʢa. ʊʝ ʤʦʛaʪ ʜʠʨʝʢʪʥʦ ʜa ʪʨaʥʩʬʦʨʤʠʨaʪ ʦʧʠʩaʥʠʷ ʠ ʚʠʟʫaʣʥʠ 

ʢʦʥʮʝʧʮʠʠ ʚ HTML, CSS, JavaScript, React ʠ ʜʨʫʛʠ ʧʨʦʛʨaʤʥʠ ʬʦʨʤaʪʠ. ʇʨʠʤʝʨ ʟa ʪaʢʠʚa 

ʠʥʩʪʨʫʤʝʥʪʠ ʩa Figma ʩ AI ʧʣʲʛʠʥʠ, Framer ʠ Builder.io, ʢʦʠʪʦ ʛʝʥʝʨʠʨaʪ ʛʦʪʦʚʠ ʟa ʫʧʦʪʨʝʙa 

ʢʦʤʧʦʥʝʥʪʠ ʚ React, ʢʦʝʪʦ ʟʥaʯʠʪʝʣʥʦ ʫʩʢʦʨʷʚa ʧʨʦʮʝʩa ʥa ʨaʟʨaʙʦʪʢa.[7] 

¶ ʇʨʦʪʦʪʠʧʠ ʠ wireframes 

ʇʨʦʪʦʪʠʧʠʪʝ ʠ wireframes ʩa ʢʣʶʯʦʚʠ ʟa UI/UX ʜʠʟaʡʥʝʨʠʪʝ, ʪʲʡ ʢaʪʦ ʧʦʟʚʦʣʷʚaʪ ʚʠʟʫaʣʠʟaʮʠʷ ʠ 

ʠʟʧʨʦʙʚaʥʝ ʥa ʨaʟʣʠʯʥʠ ʢʦʥʮʝʧʮʠʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʢʦʜ. ʇʨʠʤʝʨʠ ʟa ʪaʢʠʚa ʠʥʩʪʨʫʤʝʥʪʠ ʩa 

Sketch, Uizard, Figma ʠ Proto.io, ʢʦʠʪʦ ʩ ʧʦʤʦʱʪa ʥa AI ʤʦʛaʪ ʙʲʨʟʦ ʜa ʩʲʟʜaʚaʪ ʠʥʪʝʨaʢʪʠʚʥʠ 

ʧʨʦʪʦʪʠʧʠ ʥa ʙaʟaʪa ʥa ʦʩʥʦʚʥʠ ʚʭʦʜʥʠ ʜaʥʥʠ. [8] 

ʉʧʦʨʝʜ ʮʝʣʝʚaʪa aʫʜʠʪʦʨʠʷ 

¶ ɿa ʜʠʟaʡʥʝʨʠ ʙʝʟ ʫʤʝʥʠʷ ʚ ʧʨʦʛʨaʤʠʨaʥʝʪʦ 
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ʀʥʩʪʨʫʤʝʥʪʠ ʢaʪʦ Uizard ʠ Canva ʩ AI ʧʦʟʚʦʣʷʚaʪ ʥa ʧʦʪʨʝʙʠʪʝʣʠ ʙʝʟ ʪʝʭʥʠʯʝʩʢʠ ʧʦʟʥaʥʠʷ ʜa 

ʩʲʟʜaʚaʪ ʩʣʦʞʥʠ ʠ ʝʬʝʢʪʠʚʥʠ ʜʠʟaʡʥʠ ʙʝʟ ʥʫʞʜa ʦʪ ʧʠʩaʥʝ ʥa ʢʦʜ. 

¶ ɿa ʥaʧʨʝʜʥaʣʠ UX/UI ʜʠʟaʡʥʝʨʠ 

ʇʨʠʣʦʞʝʥʠʷ ʢaʪʦ Figma ʠ Adobe XD ʧʨʝʜʦʩʪaʚʷʪ ʥaʧʨʝʜʥaʣʠ AI ʬʫʥʢʮʠʠ ʟa aʥaʣʠʟ ʠ 

ʦʧʪʠʤʠʟaʮʠʷ ʥa ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʩa ʧʦʜʭʦʜʷʱʠ ʟa ʧʨʦʬʝʩʠʦʥaʣʠʩʪʠ ʩ ʦʧʠʪ ʚ ʦʙʣaʩʪʪa. 

¶ ɿa ʧʨʦʛʨaʤʠʩʪʠ 

ʅʷʢʦʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢaʪʦ Galileo, aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʪ ʢʦʜ ʦʪ ʪʝʢʩʪʦʚʠ ʦʧʠʩaʥʠʷ, ʫʣʝʩʥʷʚaʡʢʠ 

ʨaʟʨaʙʦʪʯʠʮʠʪʝ ʚ ʠʥʪʝʛʨaʮʠʷʪa ʥa ʜʠʟaʡʥa ʜʠʨʝʢʪʥʦ ʚ ʧʨʦʝʢʪa. 

¶ ɿa ʧʨʦʜʫʢʪʦʚʠ ʤʝʥʠʜʞʲʨʠ 

ʀʥʩʪʨʫʤʝʥʪʠ ʢaʪʦ Framer AI ʧʦʟʚʦʣʷʚaʪ ʩʲʟʜaʚaʥʝʪʦ ʥa ʠʥʪʝʨaʢʪʠʚʥʠ ʧʨʦʪʦʪʠʧʠ, ʢʦʠʪʦ ʧʦʤaʛaʪ 

ʥa ʧʨʦʜʫʢʪʦʚʠʪʝ ʤʝʥʠʜʞʲʨʠ ʜa ʚaʣʠʜʠʨaʪ ʠʜʝʠ ʠ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʠ ʨʝaʣʥaʪa ʨaʟʨaʙʦʪʢa. 

ʉʧʦʨʝʜ ʥʠʚʦʪʦ ʥa aʜaʧʪʠʚʥʦʩʪ ʠ ʧʝʨʩʦʥaʣʠʟaʮʠʷ 

¶ ʀʥʩʪʨʫʤʝʥʪʠ ʩ ʚʠʩʦʢa ʧʝʨʩʦʥaʣʠʟaʮʠʷ 

ʊʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʝʜʦʩʪaʚʷʪ ʥa ʜʠʟaʡʥʝʨʠʪʝ ʠ ʨaʟʨaʙʦʪʯʠʮʠʪʝ ʚʲʟʤʦʞʥʦʩʪ ʜa ʢʦʥʪʨʦʣʠʨaʪ 

ʜʝʪaʡʣʠʪʝ ʥa ʠʥʪʝʨʬʝʡʩa ʩʧʨʷʤʦ ʢʦʥʢʨʝʪʥʠʪʝ ʥʫʞʜʠ ʥa ʧʨʦʝʢʪa. ʇʨʠʤʝʨʠ ʚʢʣʶʯʚaʪ Figma ʩ AI 

ʧʣʲʛʠʥʠ, Sketch, Webflow ʠ Framer, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚaʪ ʜʲʣʙʦʢa ʥaʩʪʨʦʡʢa ʥa ʩʪʠʣʦʚʝ ʠ 

ʢʦʤʧʦʥʝʥʪʠ, ʢaʢʪʦ ʠ ʩʲʟʜaʚaʥʝ ʥa ʫʥʠʢaʣʥʠ UI ʝʣʝʤʝʥʪʠ. 

¶ ʀʥʩʪʨʫʤʝʥʪʠ ʟa aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ 

ʊʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʛʝʥʝʨʠʨaʪ ʮʝʣʠ ʠʥʪʝʨʬʝʡʩʠ ʠʣʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠ ʤʠʥʠʤaʣʝʥ ʚʭʦʜ, ʢʦʝʪʦ ʛʠ 

ʧʨaʚʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱʠ ʟa ʙʲʨʟʠ ʧʨʦʪʦʪʠʧʠ. ʇʨʠʤʝʨ ʝ Uizard, ʢʦʡʪʦ ʤʦʞʝ ʜa ʛʝʥʝʨʠʨa 

ʠʥʪʝʨʬʝʡʩ ʥa ʙaʟaʪa ʥa ʪʝʢʩʪ ʠʣʠ ʩʢʠʮa. 

ʅʷʢʦʠ ʦʪ ʢaʪʝʛʦʨʠʠʪʝ ʥa AI ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟa ʛʝʥʝʨʠʨaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ ʩʝ 

ʧʨʠʧʦʢʨʠʚaʪ, ʪʲʡ ʢaʪʦ ʤʥʦʛʦ ʦʪ ʪʷʭ ʢʦʤʙʠʥʠʨaʪ ʥʷʢʦʣʢʦ ʬʫʥʢʮʠʠ ʠ ʩʝ ʠʟʧʦʣʟʚaʪ ʦʪ ʨaʟʣʠʯʥʠ 

aʫʜʠʪʦʨʠʠ ʥa ʨaʟʣʠʯʥʠ ʝʪaʧʠ ʦʪ ʩʲʟʜaʚaʥʝʪʦ ʥa UI. ʅʦ ʠʤa ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʢaʪʝʛʦʨʠʟʠʨaʥʝ ʟa ʧʦ-

ʣʝʩʥʦ ʟaʧʦʟʥaʚaʥʝ ʩ ʪʠʧʦʚʝʪʝ ʠʥʩʪʨʫʤʝʥʪʠ. 

ʉʲʚʨʝʤʝʥʥʠʪʝ AI ʠʥʩʪʨʫʤʝʥʪʠ ʟa UI/UX ʜʠʟaʡʥ ʩʝ ʩʲʟʜaʚaʪ ʩ ʮʝʣ ʤʫʣʪʠʬʫʥʢʮʠʦʥaʣʥʦʩʪ, ʢʦʝʪʦ 

ʧʦʟʚʦʣʷʚa ʥa ʝʢʠʧʠʪʝ ʜa ʨaʙʦʪʷʪ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʠ ʜa ʧʦʜʜʲʨʞaʪ ʧʦ-ʚʠʩʦʢa ʢʦʥʩʠʩʪʝʥʪʥʦʩʪ, ʢaʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʧʝʩʪʷʚaʪ ʚʨʝʤʝ ʠ ʨʝʩʫʨʩʠ. ʊaʟʠ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʢʦʤʙʠʥʠʨaʥʝ ʥa ʬʫʥʢʮʠʠ ʝ ʣʦʛʠʯʝʥ 

ʦʪʛʦʚʦʨ ʥa ʥʫʞʜaʪa ʦʪ ʠʥʪʝʛʨʠʨaʥa ʠ ʛʲʚʢaʚa ʨaʙʦʪa ʚ UI/UX ʧʨʦʮʝʩʠʪʝ. 

ɿaʢʣʶʯʝʥʠʝ 

AI-ʙaʟʠʨaʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟa aʚʪʦʤaʪʠʯʥʦ ʛʝʥʝʨʠʨaʥʝ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ ʧʨʝʜʦʩʪaʚʷʪ 

ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟa ʦʧʪʠʤʠʟaʮʠʷ ʠ ʧʝʨʩʦʥaʣʠʟaʮʠʷ ʚ UI ʜʠʟaʡʥa. ʊʝ ʫʣʝʩʥʷʚaʪ ʧʨʦʮʝʩʠʪʝ, ʢaʪʦ 
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ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʩʪaʚʷʪ ʧʨʦʩʪʨaʥʩʪʚʦ ʟa ʜʠʟaʡʥʝʨʩʢa ʢʨʝaʪʠʚʥʦʩʪ ʠ ʧʨʠʥʦʩ. ʏʨʝʟ aʚʪʦʤaʪʠʟʠʨaʥʝ ʥa 

ʨʫʪʠʥʥʠ ʟaʜaʯʠ, ʠʟʢʫʩʪʚʝʥʠʷʪ ʠʥʪʝʣʝʢʪ ʜaʚa ʚʲʟʤʦʞʥʦʩʪ ʥa ʜʠʟaʡʥʝʨʠʪʝ ʜa ʩʝ ʩʲʩʨʝʜʦʪʦʯaʪ ʚʲʨʭʫ 

ʩʪʨaʪʝʛʠʯʝʩʢʠʪʝ ʠ ʢʨʝaʪʠʚʥʠʪʝ aʩʧʝʢʪʠ ʥa ʧʨʦʝʢʪa, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦ-ʠʥʦʚaʪʠʚʥʠ ʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʦʨʠʝʥʪʠʨaʥʠ ʨʝʰʝʥʠʷ. 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥa AI ʚ UI ʜʠʟaʡʥa ʥʝ ʩaʤʦ ʫʩʢʦʨʷʚa ʧʨʦʮʝʩa ʥa ʨaʟʨaʙʦʪʢa, ʥʦ ʠ ʧʦʜʦʙʨʷʚa 

ʢaʯʝʩʪʚʦʪʦ ʥa ʢʨaʡʥʠʷ ʧʨʦʜʫʢʪ, ʢaʪʦ ʧʨʝʜʣaʛa aʜaʧʪʠʚʥʠ ʠʥʪʝʨʬʝʡʩʠ ʠ ʧʝʨʩʦʥaʣʠʟʠʨaʥʠ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʨʝʞʠʚʷʚaʥʠʷ, ʢʦʠʪʦ ʦʪʛʦʚaʨʷʪ ʥa ʫʥʠʢaʣʥʠʪʝ ʥʫʞʜʠ ʥa ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ.  

ɺʲʧʨʝʢʠ ʥʷʢʦʠ ʦʛʨaʥʠʯʝʥʠʷ, ʢaʪʦ ʦʛʨaʥʠʯʝʥaʪa ʢʨʝaʪʠʚʥʦʩʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪa ʦʪ ʯʦʚʝʰʢa ʥaʤʝʩa ʟa 

ʬʠʥaʣʠʟʠʨaʥʝ ʥa ʜʝʪaʡʣʠʪʝ, ʪʝʟʠ ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʝʜʩʪaʚʣʷʚaʪ ʟʥaʯʠʪʝʣʥa ʢʨaʯʢa ʥaʧʨʝʜ ʚ 

ʩʲʚʨʝʤʝʥʥʠʷ UI ʜʠʟaʡʥ ʠ ʱʝ ʧʨʦʜʲʣʞaʪ ʜa ʠʛʨaʷʪ ʢʣʶʯʦʚa ʨʦʣʷ ʚ ʙʲʜʝʱʝʪʦ ʥa ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ 

ʠʥʪʝʨʬʝʡʩʠ. ʆʯaʢʚa ʩʝ, ʯʝ ʩ ʥaʧʨʝʜʲʢa ʥa ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚaʥʝʪʦ ʥa AI ʤʦʜʝʣʠʪʝ, ʪʝʟʠ 

ʩʠʩʪʝʤʠ ʱʝ ʩʪaʚaʪ ʚʩʝ ʧʦ-aʜaʧʪʠʚʥʠ ʠ ʢʨʝaʪʠʚʥʠ, ʜʦʧʲʣʚaʡʢʠ ʠ ʦʙʦʛaʪʷʚaʡʢʠ ʜʠʟaʡʥʝʨʩʢʠʷ ʧʨʦʮʝʩ ʚ 

ʜʲʣʛʦʩʨʦʯʝʥ ʧʣaʥ. 
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ʉʲʚʨʝʤʝʥʥʠ ʧʦʜʭʦʜʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʝʙ ʧʨʠʣʦʞʝʥʠʷ 

 Modern approaches in web application development 

ʇʝʪʲʨ ɻʝʥʦʚ1 

ʈʝʟʶʤʝ 

ʅʘʫʯʥʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʘʥʘʣʠʟʠʨʘ ʠ ʠʟʩʣʝʜʚʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʦʜʭʦʜʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʫʝʙ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠ ʩʘ ʥʘʡ-ʚʘʞʥʠʪʝ ʚ ʦʪʨʘʩʲʣʘ ʠ ʢʘʢʚʠ ʩʘ ʪʝʭʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ. ʑʝ 

ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʘʨʭʠʪʝʢʪʫʨʥʠ ʤʦʜʝʣʠ ʠ ʪʝʥʜʝʥʮʠʠ ʢʘʪʦ ʇʲʨʚʦ ʤʦʙʠʣʥʦ, ʢʦʤʧʦʥʝʥʪʥʦ ʦʨʠʝʥʪʠʨʘʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʠ ʜʦʧʨʠʥʘʩʷʥʝʪʦ ʠʤ ʢʲʤ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ. 
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Abstract 

The research report aims to analyze and explore the current approaches in web application development, 

which are the most important in the industry and what are their advantages and disadvantages. Architectural 

patterns and trends such as Mobile first, component-oriented development, and technologies such as machine 

learning and artificial intelligence will be explored and how they contribute to increasing the efficiency of 

the user experience. 

Keywords: modern approaches, trends, Mobile First, component-oriented development, artificial 

intelligence, machine learning. 

 

ʇʲʨʚʦ ʤʦʙʠʣʥʦ (Mobile First)  

ʊʝʨʤʠʥʲʪ ʠ ʢʦʥʮʝʧʮʠʷʪʘ ʇʲʨʚʦ ʤʦʙʠʣʥʦ (Mobile First) ʝ ʧʨʝʜʣʦʞʝʥ ʧʨʝʟ 2009 ʦʪ Luke Wroblewski, 

ʧʨʦʜʫʢʪʦʚ ʜʠʨʝʢʪʦʨ ʚ Google, ʚ ʢʥʠʛʘʪʘ ʤʫ Mobile First. ɺ ʥʝʷ ʪʦʡ ʟʘʩʷʛʘ ʪʝʤʘʪʘ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʜʝʩʢʪʦʧ ʚʝʨʩʠʷ ʝ ʟʘʧʦʯʥʘʣʦ ʜʘ ʩʝ ʧʨʝʚʨʲʱʘ ʚʲʚ ʚʩʝ ʧʦ ʦʩʪʘʨʷʚʘʱ ʥʘʯʠʥ ʟʘ ʜʠʟʘʡʥ ʠ ʨʘʟʨʘʙʦʪʢʘ. ʊʘʤ 

ʪʦʡ ʧʨʝʜʣʘʛʘ ʜʘ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʜʠʟʘʡʥ ʠ ʨʘʟʨʘʙʦʪʢʘ ʇʲʨʚʦ ʤʦʙʠʣʥʦ, ʯʨʝʟ 

ʢʦʷʪʦ ʜʠʟʘʡʥʝʨʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʠʥʦʚʘʮʠʠʪʝ. ʂʦʥʮʝʧʮʠʷʪʘ ʨʘʟʢʨʠʚʘ ʥʦʚʠ ʭʦʨʠʟʦʥʪʠ ʠ 

ʟʘʣʘʛʘ ʧʨʠʥʮʠʧʠ ʢʘʪʦ ʦʧʨʦʩʪʝʥ ʜʠʟʘʡʥ, ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʪʝʢʩʪʘ ʟʘ ʚʠʟʫʘʣʥʦ ʩʢʘʥʠʨʘʥʝ, ʥʝ ʩʝ ʥʘʣʘʛʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʧʦʢʨʠʚʘʱʠ ʝʬʝʢʪʠ, ʫʛʦʣʝʤʷʚʘʥʝ ʥʘ ʦʙʭʚʘʪʘ ʥʘ ʙʫʪʦʥʠʪʝ. ɽʜʥʦ ʦʪ 

ʜʨʫʛʠʪʝ ʠʤʝʥʘ ʥʘ ʇʲʨʚʦ ʤʦʙʠʣʥʦ ʝ ʇʲʨʚʦ ʩʲʜʲʨʞʘʥʠʝ(Content First), ʥʘʣʦʞʠʣʦ ʩʝ ʦʪ ʣʠʤʠʪʘʮʠʠʪʝ ʦʪ 

ʰʠʨʠʥʘʪʘ ʥʘ ʝʢʨʘʥʘ, ʢʘʪʦ ʧʦʩʪʘʚʷ ʘʢʮʝʥʪ ʚʲʨʭʫ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ʪʨʷʙʚʘ ʜʘ ʚʠʜʷʪ.  

ɿʘʧʦʯʚʘʡʢʠ ʩ ʤʘʣʲʢ ʝʢʨʘʥ, ʜʠʟʘʡʥʝʨʠʪʝ ʚʟʝʤʘʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʨʝʰʝʥʠʷ ʢʦʠ ʝʣʝʤʝʥʪʠ ʩʘ ʥʘʡ-ʚʘʞʥʠ ʟʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʢʘʢ ʪʝ ʜʘ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘʡ-ʝʬʝʢʪʠʚʥʦ. ʊʘʢʘ ʩʝ ʛʘʨʘʥʪʠʨʘ, ʯʝ ʥʘʡ-ʚʘʞʥʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ ʦʩʪʘʚʘ ʚʠʜʠʤʦ ʠ ʜʦʩʪʲʧʥʦ. ʉ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ ʪʘʙʣʝʪ ʠ ʜʝʩʢʪʦʧ, ʠʥʪʝʨʬʝʡʩʲʪ ʠ 

ʬʫʥʢʮʠʠʪʝ ʥʘ ʫʝʙ ʧʨʠʣʦʞʝʥʠʝʪʦ ʩʝ ʨʘʟʰʠʨʷʚʘʪ, ʟʘ ʜʘ ʠʟʧʦʣʟʚʘʪ ʧʦ-ʛʦʣʷʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʪʦ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʟʘʧʘʟʚʘʪ ʦʧʪʠʤʠʟʠʨʘʥʘʪʘ ʠ ʷʩʥʘ ʩʪʨʫʢʪʫʨʘ ʩʲʟʜʘʜʝʥʘ ʟʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ.  

ɽʜʥʦ ʦʪ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʧʦʜʭʦʜʘ ʝ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ. ʊʦʡ ʧʦʩʪʘʚʷ ʥʘ 

ʬʦʢʫʩ ʣʝʩʥʘʪʘ ʥʘʚʠʛʘʮʠʷ ʠ ʠʥʪʫʠʪʠʚʥʠʪʝ ʠʥʪʝʨʬʝʡʩʠ, ʢʦʠʪʦ ʧʨʘʚʷʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ 

ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʧʦ-ʣʝʩʥʦ ʠ ʧʨʠʷʪʥʦ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʦ-ʚʠʩʦʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʠ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʠ ʥʝʡʥʠʷ ʧʨʦʜʫʢʪ.  ɼʨʫʛʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ 

ʇʲʨʚʦ ʤʦʙʠʣʥʦ ʝ ʪʦʚʘ, ʯʝ ʪʷ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʡ-ʧʦʧʫʣʷʨʥʘʪʘ ʪʲʨʩʘʯʢʘ Google, ʢʲʜʝʪʦ 

 
1 ɼʦʢʪʦʨʘʥʪ, ʢʘʪʝʜʨʘ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʫʥʠʢʘʮʠʠñ, ʋʅʉʉ, e-mail: petar.genov@unwe.bg 
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ʤʦʙʠʣʥʘʪʘ ʚʝʨʩʠʷ ʥʘ ʫʝʙʩʘʡʪʘ ʝ ʦʧʨʝʜʝʣʷʱʘ ʟʘ ʢʣʘʩʠʨʘʥʝʪʦ ʚ ʪʲʨʩʘʯʢʘʪʘ. ʊʘʢʘ ʯʨʝʟ ʢʦʥʮʝʧʮʠʷʪʘ ʩʝ 

ʫʣʝʩʥʷʚʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʨʝʞʠʚʷʚʘʥʝ, ʧʦʜʧʦʤʘʛʘ SEO ʦʧʪʠʤʠʟʘʮʠʷʪʘ, ʚʠʜʠʤʦʩʪʪʘ ʥʘ ʫʝʙ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʚ ʩʘʡʪʦʚʝʪʝ ʟʘ ʪʲʨʩʝʥʝ ʠ ʜʦʩʪʠʛʘʥʝʪʦ ʜʦ ʧʦ-ʛʦʣʷʤʘ ʘʫʜʠʪʦʨʠʷ. 

ɺʩʝ ʧʘʢ ʧʦʜʭʦʜʲʪ ʠʤʘ ʠ ʩʚʦʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʆʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʪʦ ʧʦ-

ʤʘʣʢʠʪʝ ʝʢʨʘʥʠ, ʧʦ-ʥʠʩʢʘʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʠ ʧʦ-ʩʣʘʙʘʪʘ ʠʥʪʝʨʥʝʪ ʚʨʲʟʢʘ, ʠʟʠʩʢʚʘʪ ʘʜʘʧʪʘʮʠʷ ʥʘ 

ʜʠʟʘʡʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʢʦʤʧʨʦʤʠʩʠ ʩ ʚʠʟʫʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʈʘʟʣʠʯʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʝʟʦʣʶʮʠʠ ʠʟʠʩʢʚʘʪ ʜʦʧʲʣʥʠʪʝʣʝʥ ʨʝʩʫʨʩ ʠ ʫʩʠʣʠʷ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʪʝʩʪʚʘʥʝ.  

ʉ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʢʘʪʦ ʥʝʠʟʤʝʥʥʘ ʯʘʩʪ ʦʪ ʝʞʝʜʥʝʚʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʪʝ ʚʩʝ 

ʧʦ-ʯʝʩʪʦ ʠʟʙʠʨʘʪ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʜʦʩʪʲʧ ʜʦ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʧʘʟʘʨʫʚʘʥʝ ʠ ʜʦʨʠ 

ʨʘʙʦʪʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʧʨʝʜʦʩʪʘʚʷʪ ʫʜʦʙʩʪʚʦ ʠ ʜʦʩʪʲʧʥʦʩʪ ʥʘʚʩʷʢʲʜʝ ʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ. ʉʧʦʨʝʜ 

ʩʪʘʪʠʩʪʠʢʘʪʘ(ʌʠʛ 1), ʤʦʙʠʣʥʠʷʪ ʪʨʘʬʠʢ ʚʝʯʝ ʥʘʜʚʠʰʘʚʘ ʪʦʟʠ ʦʪ ʜʝʩʢʪʦʧ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʝʪʦ ʟʘʜʘʚʘ 

ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʝ ʩʲʟʜʘʚʘʪ ʠ ʦʧʪʠʤʠʟʠʨʘʪ ʫʝʙ ʧʨʠʣʦʞʝʥʠʷʪʘ. ʊʦʚʘ ʩʪʠʤʫʣʠʨʘ 

ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʠ ʜʠʟʘʡʥʝʨʠʪʝ ʜʘ ʧʨʠʝʤʘʪ ʧʦʜʭʦʜʠ ʢʘʪʦ ʇʲʨʚʦ ʤʦʙʠʣʥʦ, ʟʘ ʜʘ ʦʩʠʛʫʨʷʪ ʦʧʪʠʤʘʣʥʦ 

ʠʟʞʠʚʷʚʘʥʝ ʟʘ ʤʦʙʠʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʥʘʨʘʩʪʚʘʱʠʪʝ ʠʤ ʦʯʘʢʚʘʥʠʷ ʟʘ ʙʲʨʟʠʥʘ, 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʠ ʣʝʩʥʘ ʥʘʚʠʛʘʮʠʷ.  

 

ʌʠʛʫʨʘ 18 

ʂʦʤʧʦʥʝʥʪʥʦ ʦʨʠʝʥʪʠʨʘʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ 

ʂʦʤʧʦʥʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʘʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʧʦʜʭʦʜ ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʫʝʙ ʙʘʟʠʨʘʥʠ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʚʘʱ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʊʘʟʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʝ 

ʢʘʧʩʫʣʠʨʘʥʘ ʠ ʣʝʩʥʘ ʟʘ ʧʦʜʜʨʲʞʢʘ ʠ ʧʦʟʚʦʣʷʚʘ ʧʦʣʟʚʘʥʝʪʦ Ⱬ ʚ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

ʂʦʤʧʦʥʝʥʪʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʯʨʝʟ ʠʥʪʝʨʬʝʡʩʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʧʦʜʝʣʷʪ ʠ ʦʙʤʝʥʷʪ ʜʘʥʥʠ 

ʧʦʤʝʞʜʫ ʩʠ. ʊʘʢʘ ʩʝ ʠʟʛʨʘʞʜʘ ʤʦʜʫʣʥʘ ʩʪʨʫʢʪʫʨʘ ʚ ʮʷʣʦʪʦ ʧʨʠʣʦʞʝʥʠʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʘʟʠ 

ʩʦʬʪʫʝʨʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʜʘʚʘ ʛʲʚʢʘʚʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʟʘ ʛʦʣʝʤʠ ʧʨʦʝʢʪʠ. 

ʂʦʤʧʦʥʝʥʪʘ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʝʜʠʥʠʮʘ ʧʦʟʚʦʣʷʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʫʣʝʩʥʝʥʘ ʧʦʜʜʨʲʞʢʘ. ʊʦʚʘ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʨʘʟʨʘʙʦʪʯʠʢʘ, ʯʨʝʟ ʧʨʦʤʝʥʷʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʝʜʠʥ ʝʜʠʥʩʪʚʝʥ ʢʦʤʧʦʥʝʥʪ, ʪʝʟʠ 

ʧʨʦʤʝʥʠ ʜʘ ʙʲʜʘʪ ʦʪʨʘʟʝʥʠ ʥʘ ʚʩʠʯʢʠ ʤʝʩʪʘ, ʚ ʢʦʠʪʦ ʪʦʡ ʝ ʠʟʧʦʣʟʚʘʥ ʙʝʟ ʜʘ ʙʲʜʝ ʥʘʨʫʰʘʚʘʥʘ ʨʘʙʦʪʘʪʘ 








