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Abstract 

Artificial intelligence (AI) is transforming psychology and psychiatry by offering innovative 

tools for diagnosis, treatment, and patient care. AI systems are capable of analyzing speech, text, 

facial expressions, and behavioral patterns to identify mental health disorders. This paper shows the 

most widely used AI applications in the field of psychology and analyzes the pos and cons of AI in 

therapy.  The advantages of AI are clear; however, significant challenges remain, including concerns 

about data privacy, ethical issues, and the absence of human empathy in automated systems. While 

AI cannot replace doctors, but it can be a complement to improving traditional approaches to mental 

health care and research. 

 

Keywords: AI applications in psychology, therapeutic chatbots, digital tools, psychodiagnosis 

with AI. 

Introduction 

Artificial intelligence (AI) is fundamentally transforming various fields, and psychology and 

psychiatry are no exceptions. With the rapid advancement of technology and increased access to vast 

amounts of data, AI is providing new tools and methodologies that enhance the ways mental health 

professionals diagnose, treat, and support their patients. From chatbots delivering immediate 

emotional support to sophisticated systems analysing behavioural patterns, AI is facilitating broader 

and more efficient access to psychological care. Moreover, these technologies promote a more 

personalized and evidence-based approach to psychological therapy, enabling patients to receive the 

assistance they need more effectively and at any time. 

 

Applications of AI in psychology.  

Several applications emerge every day in the field of psychotherapy, below we present the most 

current ones grouped by their functionality:  

1. Mental Health Chatbots 

Woebot1: Developed by Woebot Health, this chatbot employs cognitive-behavioral therapy 

(CBT) techniques to provide emotional support. Through text conversations, Woebot assists users 

in identifying and challenging negative thoughts, fostering self-reflection and emotional well-being. 

Available 24/7, it allows users to engage whenever they need assistance.  

Wysa2: Similar to Woebot, Wysa is a chatbot designed to provide emotional support. It employs 

a conversational approach to guide users through self-help techniques and CBT exercises. 

Additionally, it offers tools for mood tracking and reflection on emotional experiences, helping 

users build coping skills.  

 

                                                           
1 World's Best Digital Health Companies 2024, https://woebothealth.com/,  (accessed on 18 November 2024). 

 2 Accessible mental health support for everyone, anytime, https://www.wysa.com/, (accessed on 18 November 2024).  

mailto:joangarciaperales@gmail.com
https://woebothealth.com/
https://www.wysa.com/
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2. Assessment and Diagnostic Platforms 

Koko3: This app utilizes AI to analyze users' language and identify signs of emotional distress. 

Through its chat interface, Koko offers support and resources to those in need. Furthermore, it 

integrates with other platforms to provide real-time assistance, facilitating the identification of 

mental health issues.  

Ginger4: This platform combines artificial intelligence with human care. It provides mental 

health assessments and connects users with mental health professionals for therapy, all through 

its app. AI is utilized to deliver personalized recommendations and track user progress.  

3. Therapy and Progress Tracking Applications 

Youper5: Youper is an app that employs a chatbot to guide users through conversational therapy 

sessions. It allows users to record their emotions and reflect on their emotional well-being. As 

users interact with the app, Youper collects data and generates progress reports, helping users 

identify patterns in their mental health.  

Moodfit6: This app offers tools for tracking mood, setting goals, and accessing educational 

resources related to mental health. Moodfit utilizes AI algorithms to tailor self-help 

recommendations and suggest strategies based on user responses and progress.  

4. Data Analysis and Prediction 

Tess7: Tess is an AI-based emotional support system that communicates with users via text 

messages. It analyzes conversations to detect signs of emotional crises and provides 

personalized interventions while tracking the userôs emotional state over time.  

Mental Health AI8: This category encompasses tools that analyze large volumes of mental 

health data to assist professionals in making more accurate diagnoses. These applications 

employ machine learning techniques to identify patterns in mental health data, allowing for a 

more personalized approach to patient treatment.  

5. Emotional Recognition 

Affectiva9 : Affectiva develops technologies for emotional recognition that analyse facial 

expressions and vocal tone to gain deeper insights into individuals' emotions. This technology can 

be applied in therapeutic settings to assess patients' emotional responses during sessions, enabling 

therapists to adjust their approach accordingly.  

Emotient: Acquired by Affectiva, Emotient uses AI to interpret emotions through facial 

recognition. This technology can be beneficial in therapy and in research on emotional responses, 

facilitating a better understanding of how patients feel at any given moment.  

                                                           
3 Koko is filling this gap and providing scientifically-supported tools to help those who are struggling,  - 

https://www.kokocares.org/(accessed on 18 November 2024). 
4 Mental healthcare for every moment, https://www.ginger.io, (accessed on 18  November 2024). 
5 Your Emotional Health Assistant, https://www.youper.ai/, c 
6Tools & Insights for Your Mental Health,  https://www.getmoodfit.com/,  (accessed on 20 November 2024). 
7 When I feel stuck, Tess helps me look at the situation in a different way, https://www.x2ai.com/uprisehealth, 

(accessed on 20 November 2024). 
8  Mentat Ai - Your Mental Health, https://play.google.com/store/apps/details?id=com.ai.mentat&hl=en,              

(accessed on 21 November   2024). 
9Humanizing technology with Emotion AI, https://www.affectiva.com/,  (accessed on 21 November 2024). 

https://www.kokocares.org/
https://www.ginger.io/
https://www.youper.ai/
https://www.getmoodfit.com/
https://www.x2ai.com/uprisehealth
https://play.google.com/store/apps/details?id=com.ai.mentat&hl=en
https://www.affectiva.com/
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6. Learning and Training Resources SilverCloud10: This platform provides evidence-based 

mental health intervention programs. It leverages AI to adapt content to users' needs, offering 

access to a variety of self-help tools and educational resources about mental health.  

 

Challenges and opportunities 

The use of AI in psychiatry and psychology presents both challenges and opportunities. AI can 

enhance mental health monitoring, treatment planning, and personalized care by providing 

unprecedented insights into complex human behaviours. However, the integration of AI also raises 

concerns around issues like privacy, bias, and the limitations of using algorithms to address inherently 

human challenges.  

Artificial intelligence in psychology faces several challenges, such as: 

1. Ethical Concerns: Ensuring that AI apps in psychology prioritize patient confidentiality and privacy 

by implementing robust data protection measures, obtaining informed consent, and maintaining 

transparency in data usage. Ethical considerations also extend to issues such as algorithm 

transparency, accountability, and the potential impact on the therapist-patient relationship. 

2. Bias and Fairness: Addressing the inherent biases present in AI algorithms used in psychological 

assessments and interventions. This involves regular auditing and testing of algorithms to detect and 

mitigate biases, ensuring fair and equitable outcomes for all individuals, regardless of their 

background or characteristics. It also requires ongoing education and awareness among developers 

and users about the potential biases in AI systems. 

3. Lack of Human Touch: Balancing the practical benefits of AI apps in psychology, such as 

scalability and efficiency, with the emotional and empathetic support that human therapists provide. 

Integrating elements of human touch, such as emotional intelligence and interpersonal connection, 

into AI applications can enhance the user experience and ensure that patients feel supported and 

understood. 

4. Data Privacy: Safeguarding patient data from unauthorized access, breaches, or misuse by 

implementing robust data security measures, encryption protocols, and compliance with data 

protection regulations such as GDPR. Transparency about data collection, storage, and usage 

practices is essential to build trust with users and ensure the ethical use of personal information. 

5. Regulation and Oversight: Navigating the complex regulatory landscape governing AI applications 

in psychology, including compliance with healthcare laws, data protection regulations, and ethical 

guidelines. Collaborating with regulatory bodies, industry experts, and stakeholders to establish clear 

standards and guidelines for the development and deployment of AI apps can help ensure ethical and 

responsible use of AI technology in mental health care. 

However, artificial intelligence applied to the field of psychology also offers us numerous 

opportunities for psychotherapeutic practice, such as: 

1. Personalized Treatment Plans: Harnessing the power of AI to analyse vast amounts of patient data, 

including genetic information, medical history, lifestyle factors, and treatment outcomes, to develop 

personalized treatment plans tailored to everyoneôs unique needs and preferences. This personalized 

approach can improve treatment efficacy, patient outcomes, and overall satisfaction with mental 

health care. 

                                                           
10  Evidence-based, digital mental health and wellbeing courses, https://www.silvercloudhealth.com/,                     

(accessed on 21 November 2024). 
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2. Remote Monitoring and Support: Leveraging AI-powered tools to provide continuous monitoring, 

assessment, and support for individuals with mental health issues, especially in remote or underserved 

areas where access to traditional mental health services may be limited. AI apps can deliver real-time 

feedback, reminders, coping strategies, and crisis intervention services to help individuals manage 

their mental health effectively. 

3. Predictive Analytics: Using AI algorithms to analyse patterns, trends, and correlations in mental 

health data to identify early warning signs of mental health issues, predict future outcomes, and 

recommend proactive interventions. By detecting subtle changes in behaviour or mood, AI apps can 

help prevent crises, reduce hospitalizations, and improve long-term mental well-being. 

4. Virtual Therapy Sessions: Offering virtual therapy sessions through AI-powered platforms, 

including text-based chatbots, video conferencing tools, and immersive virtual reality environments, 

to increase access to mental health care and overcome barriers such as geographical distance, 

transportation issues, and scheduling conflicts. Virtual therapy sessions can provide a convenient and 

confidential way for individuals to receive therapy from licensed professionals in a familiar and 

comfortable setting. 

5. Behavioural Insights: Leveraging AI to analyse a wide range of behavioural data, such as social 

media activity, smartphone usage patterns, physiological responses, and speech patterns, to gain 

valuable insights into individual mental health status, preferences, triggers, and coping mechanisms. 

These behavioural insights can inform treatment decisions, identify personalized interventions, and 

track progress over time, leading to more effective and data-driven approaches to mental health care 

delivery. By proactively addressing the challenges and maximizing the opportunities presented by AI 

apps in psychology, mental health professionals can harness the transformative potential of AI 

technology to enhance patient care, advance scientific knowledge, and improve mental health 

outcomes for individuals around the world. 

Overall, the opportunities presented by AI in psychology and psychotherapy are significant but 

must be carefully balanced with the challenges to ensure the ethical, responsible, and effective 

implementation of these technologies. 

 

Conclusion 

AI applications in psychology present both opportunities and challenges. On the one hand, they 

can enhance access to care, improve diagnostic accuracy, and provide personalized support for 

patients. Artificial intelligence can analyse large datasets to identify patterns and trends that aid in 

diagnosis and treatment planning. Additionally, AI-powered chatbots and virtual assistants can offer 

round-the-clock support and resources for individuals seeking mental health assistance. 

However, the integration of AI in psychology also raises ethical concerns. It is crucial to ensure 

that human intervention and oversight remain central to mental health treatment, as algorithms can 

perpetuate biases or make mistakes that could have serious consequences for patients. Additionally, 

the privacy and security of sensitive patient data must be rigorously protected as these technologies 

become more prevalent.  

As these AI applications in psychology continue to evolve, it is essential that developers, 

researchers, and clinicians work collaboratively to uphold ethical standards, prioritize patient well-

being, and maintain the human touch that is so vital in the field of mental health. Striking the right 

balance between leveraging AI's capabilities and maintaining human expertise will be crucial for 

improving mental healthcare outcomes. 
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Abstract 

Artificial intelligence is poised to reshape the global economy and the structures of both 

developed and developing nations. Its problem-solving capabilities and continuously evolving 

processes are already impacting national, socio-economic, and institutional development. This 

transformative power offers humanity opportunities to accelerate progress across various sectors. 

While opinions diverge, some believe AI will drive social well-being, create jobs, and spur 

economic growth. Others express concerns that it could lead to job losses, increased unemployment, 

and, ultimately, contribute to societal decline. 

 

 Keywords: Artificial Intelligence, "AI Economics", developed countries, artificial 

intelligence implementation, scientific and technological progress.  
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Abstract 

Meaning processing problem is a critical aspect of natural language (NL) processing. Recent 

advances in deep learning techniques, particularly the ability to operate with the entire human-

recorded data and transformer-based architectures (e.g., GPT, BERT), added new opportunities for 

text understanding capabilities.  

We aim to advance in learning expert meaning processing (LEMP) for a comprehensive 

professional English vocabulary.  

Overcoming the complexity of LEMP we are focusing on a specialized combinatorial class 

known as reproducible game trees (RGT), which enables adequate modeling of meanings. RGT 

problems share unified solution properties, where advancements in one sub problem can extend 

across the entire class. 

In this work, we focus on the first phase of the research, aimed at advancing expert meaning 

processing, for the kernel RGT problem of chess, developing and testing models for text-meaning 

and meaning-text transformations, tailored to expert-level knowledge of the domain.  

 

Keywords: Meaning processing, combinatorial problems, natural language processing. 

  

1. Introduction  

1.1. In Cambria et al. Natural Language Processing (NLP) is defined as a branch of artificial 

intelligence that enables computers to understand, interpret, and generate human language in a way 
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that is valuable, engaging, and meaningful1. In Bender, E. M. et al on its turn Natural Language 

Processing is defined as the science and engineering of enabling machines to comprehend, reason, 

and produce human language through computational techniques, capturing both literal meaning and 

contextual cues to respond in a coherent manner2.  

As a subset of artificial intelligence, NLP spans various tasks, including language translation, 

sentiment analysis, and information extraction. However, within NLP, the task of meaning 

processing, or understanding a text's semantic content to use that meaning in contextually appropriate 

ways has remained complex and is less directly discussed.  

Meaning Processing in NLP seeks to extract not only the surface-level representation of words 

and syntax but also the implicit, contextually driven meaning conveyed in text. This level of 

processing requires the system to handle ambiguity, contextual nuances, and inferencing, which are 

deeply rooted in human cognition and knowledge of the world. For NLP models to "understand" 

meaning in this way, they must go beyond statistical associations to capture more nuanced semantic 

relationships, which remains a cutting-edge area in AI research.  

1.2. Popular models like GPT and BERT, despite their impressive language generation 

capabilities, face challenges when it comes to meaning processing:  

Shallow Semantic Understanding: These models rely on vast amounts of data to predict the 

next token, but they lack an inherent understanding of the meaning behind words. They process 

language based on token probability and pattern recognition rather than actual comprehension.               

This probabilistic approach can lead to responses that are grammatically correct yet contextually 

inappropriate or misleading.  

Lack of World Knowledge and Inference: While models like GPT can be fine-tuned with 

factual knowledge, they do not ñknowò or ñunderstandò the world in the way humans do. Inferences 

that require a deep integration of world knowledge or understanding complex human values and 

intentions are often beyond the capabilities of these models3.  

Ethical Implications and Misinterpretation of Meaning : Incorrect or shallow interpretations 

of meaning in sensitive applications can lead to ethical issues, such as generating biased or harmful 

content. The lack of true meaning processing means that these models can perpetuate stereotypes or 

provide misleading information unintentionally, raising concerns about their deployment in high-

stakes environments 4.  

Transferability and Adaptability : Current LLMs struggle to generalize effectively across 

domains without extensive fine-tuning. Meaning processing would ideally entail adaptive, domain-

agnostic understanding, which is currently beyond the reach of even advanced models, limiting their 

practical application in varied and dynamic contexts 5.  

1.3. The development of text-meaning-text transformations, has been shaped by pivotal 

linguistic theories and technological advances. This evolution began with Noam Chomskyôs theory 

                                                           
1 Cambria, E., & White, B., Jumping NLP curves: A review of natural language processing research. IEEE Computational 

Intelligence Magazine, 9(2), pp. 48-57, 2014.  
2 Bender, E. M., & Koller, A., Climbing towards NLU: On meaning, form, and understanding in the age of data. 

Association for Computational Linguistics (ACL), 2020. 
3 Marcus, G., & Davis, E. GPT-3, Bloviator: OpenAIôs language model has no idea what itôs talking about. MIT 

Technology Review, 2020 
4 Bender, E. M., Gebru, T., et al., On the dangers of stochastic parrots: Can language models be too big? Proceedings of 

the 2021 ACM Conference on Fairness, Accountability, and Transparency, 2021.  
5 Bommasani, R., et al., On the Opportunities and Risks of Foundation Models. arXiv preprint arXiv:2108.07258., 2021. 
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of transformational grammar in the 1950s, which proposed that language could be understood through 

transformations from meanings to text 6.  

Further meaning processing systems relied heavily on rule-based approaches inspired by 

Chomskyôs theories. Systems like ELIZA and SHRDLU marked early successes in text-meaning 

transformations, albeit within limited contexts and applications7. Later in the 1990s probabilistic 

models started becoming more popular. These models attempted to approximate meaning through 

statistical language patterns8.  

 A recent study on language processing approaches meaning through cognitive architectures. 

Research in this field, such as cognitive task analysis for rapid procedure acquisition from written 

instructions, views language as a form of procedural knowledge that can be learned and executed. 

This approach requires goal-directed procedures to be explicitly defined within the text, allowing 

systems to interpret and act upon instructions as actionable steps 9.  

1.4. Work on meaning processing has been conducted at IIAP NAS since the late 1950s, initially 

focusing on two primary aspects: linguistic and mathematical. The extensive work on machine 

translation at the Computer Center naturally led to the objective of developing a specialized computer 

dedicated to this task.  

Igor Melchuk, a pioneering researcher of the text-meaning-text approach 10 and the originator 

of the corresponding theory, was among the initial initiators and participants in this project. In the 

1970s, a machine translation system named ñGarniò was developed. Although there were widespread 

beliefs at the time that machine translation was impossible, these opinions have since been refuted by 

advancements in the field.  

Since its inception, IIAP at NAS RA has explored various aspects of language processing and 

meaning extraction. A group of programmers was organized to support the world chess champion 

Tigran Petrosyan by developing a system, known as TEQP, for providing chess positions based on 

text queries from experts. In 1973, Edward Pogossian was tasked with advancing this project within 

the newly established ñCognitive Algorithms and Modelsò laboratory, which succeeded the initial 

group that supported Tigran Petrosyan.  

To enhance TEQP, an extensive expert chess vocabulary was extracted from available 

knowledge sources and transformed into a comprehensive Repository of chess classifiers - an 

ontology representing expert knowledge in chess. Approximately 300 units of the Repository, 

including concepts, descriptions, rules, and other chess-related texts, were systematically classified 

according to traditional chess frameworks for analysis and simulation 11.   

A finite logic of predicate calculus with type variables was developed for the theoretical 

analysis of chess concepts, enabling the specification of arbitrary compositions within the game tree. 

This ontology was built as a hierarchical structure, where each layer includes models composed of 

subordinate concepts with added attributes and procedures.  

                                                           
6 Chomsky, N., Syntactic Structures. Mouton, 1957. 
7 Winograd, T., Understanding Natural Language. Academic Press, 1972. 
8 Church, K. W., & Mercer, R. L., Introduction to the special issue on computational linguistics using large corpora. 

Computational Linguistics, 19(1), pp. 1-24, 1993. 
9  P. Langley, H. Shrobe and Boris Katz. Cognitive task analysis of rapid procedure acquisition from written instructions, 

in Annual Conference on Advances in Cognitive Systems 19 p, 2020. 
10 Mel'ļuk, I. A., ʆʧʳʪ ʪʝʦʨʠʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ çʉʤʳʩʣ ź ʊʝʢʩʪè, Moscow, Nauka, p. 314., 1974 
11 Pogossian E., Hambartsumyan M., Harutunyan Y., A Repository of Units of Chess Vocabulary Ordered by Complexity 

of their Interpretations.  National Academy of Sciences of Armenia, IIAP, research reports (in Russian), 1974-1980. 



26 
 

Later, several studies at IIAP focused on the Universal Networking Language (UNL) and its 

relationship to natural languages, including research on translating from UNL to Armenian were 

conducted 12.  

1.5. Following the background in cognitive modeling, as well as the studies of meaning 

processing held in IIAP, we approach to meaning processing (including text to meaning translation) 

in scope of presenting them as systemic classifiers, 1-/2- place classifiers13. The approach 

demonstrates adequacy in modeling various cognitive doings, while the experimental frameworks 

backing the theory, RGT (Reproducible Game Tree) Solvers, also touch the problems of text to 

meaning problems. RGT Solvers have certain advances of modeling human doings for that specific 

class of problems of combinatorial nature, including wide range of urgent problems. And for the 

problem of text to meaning conversion we approach also from the perspective of expert language of 

the domain. The results, as a rule, are being experimented with chess, where, as said above,                 the 

classifiers and their complexity is defined, where we attempt to enhance the knowledge integration 

in RGT Solvers with the help of chess experts.   

We assume that combinatorial games with known hierarchies of utilities and solutions in 

spaces of possible strategies in game trees can represent Human-Universe (HU) problem with 

proper adequacy. Then, we narrow Human-Universe to the Solvers of Reproducible Game Trees 

(RGT) problems with only a few requirements to belong to:  

- there are (a) interacting actors (players, competitors, etc.) performing (b) identified types of 

actions at (c) specified moments of time and (d) specified types of situations,  

- there are identified benefits for each of the actors,  

- situations, in which the actors act and in which are transformed after the actions, can be 

specified by certain rules, regularities.  

It can be confirmed that RGT problems and Solvers of RGT problems (RGT Solvers) are 

constructively regularized, are models of Humans-Universe and human cognizers.  

Many urgent problems of combinatorial nature, including marketing and management, network 

protection from various types of intrusions by hackers, chess and chess like problems, certain 

problems of decision making in battle fields, marketing (competing in oligopoly marketing 

environment) and management (supply chain management case, as an example) problems, etc. can 

be represented as RGT problems 14 RGT problems are reducible to each other, particularly, to some 

standard kernel RGT problem K 15, e.g., chess16 , thus, we get an opportunity to integrate the best-

                                                           
12  I. Zaslawskiy, A. Avetisyan, V. Gevorgyan, ñImplementation of Dictionary Lookup Automata for UNL Analysis and 

Generation", International Journal of Information Theories and Applications, vol. 17, n. 4, Sofia, Bulgaria, 2010. 
13 Pogossian E., Constructing Models of Being by Cognizing, Academy of Sciences of Armenia, Yerevan, 2020. 

Pogossian E. (1983), Adaptation of Combinatorial Algorithms (a monograph in Russian), Yerevan, 293 pp. 
14 Pogossian, E., Focusing management strategy provision simulation. Proceedings of International Conference of  

Computer Science and Information Technologies 2001. Yerevan, 2001. 

Pogossian, E., Javadyan, A. & Ivanyan, E., Effective discovery of intrusion protection strategies. Workshop on Agents 

and Data Mining (pp. 263-274) St. Petersburg, Russia, 2005. 

Pogossian, E., Vahradyan, V. & Grigoryan A., On competing agents consistent with expert knowledge. Workshop on 

Autonomous Intelligent Systems - Agents and Data Mining, St. Petersburg, Russia, 2007. 

Pogossian, E., Dionne, D., Grigoryan, A., Couture, J. & Shahbazian, E., Developing goals directed search models 

empowering strategies against single ownship air threats. Proceedings of International Conference of Computer Science 

and Information Technologies 2009 (pp. 155-163). Yerevan, Armenia, 2009. 
15  Pogossian, E. Specifying personalized expertise. International Conference of Cognition and Exploratory Learning in 

Digital Age (pp.151-159). Barcelona, Spain, 2006. 
16 Grigoryan, S., On validity of personalized planning and integrated testing algorithms in reproducible games. 

Proceedings of International Conference of Computer Science and Information Technologies 2015 (pp. 317-321). 

Yerevan, Armenia, 2015. 
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known achievements in solving particular RGT problems into RGT Solvers letting us apply those 

achievements to any of RGT problem. This also lets us to follow the common approach in 

experimenting such systems.  

For the successful study of RGT expert meaning processing we reveal the following phases to 

overcome. Thus, learning expert meaning processing can be defined with the following three main 

phases of research 

First Phase - Leveraging expert meaning processing for kernel RGT problem, say chess. We 

consider the interaction with natural language as utilizing tool for expert knowledge. Starting with 

RGT and the above-mentioned background we conduct meaning processing researches for the RGT 

kernel chess problem, which includes  

- Preparation of RGT Expert Classifier Repository for Chess. The phase involves developing 

and revising the repository of expert-level classifiers for chess based on the chess. 

Classifiers are organized by complexity to facilitate learning by RGT Solvers.  

- Advancement in RGT Expert Learning by Complexity Levels. For each specified 

complexity level of expert classifiers, we refine and advance the learning capabilities of the 

RGT expert model iteratively and level by level.  

- Verification of RGT Solver. Confirming workability of at the time already RGT Solver 

learned classifiers, particularly by demonstration of abilities of learning, identification of 

realities, meaning to text to meaning transition.  

- Enhancement of Solver. We further develop RGT Solvers to improve their ability to acquire 

increasingly complex expert meanings and enhance the quality of meaning-to-text and text-

to-meaning transitions.  

Second Phase - Broadening Scope to the Entire RGT Class. The research expands to the whole 

class of RGT problems, aiming for a comprehensive learning of expert meaning processing.  

Third Phase - Expanding to Natural Language. This expands the successful results from earlier 

phases to the whole natural language content.  

1.6. In the following work, we aim to address several subtasks within the process of learning 

expert meaning processing. Specifically, we focus on step-by-step coverage of the first phase in the 

outlined path: preparing expert classifiers for the kernel RGT problem of chess, conducting level-by-

level learning and validation of these classifiers, and proposing enhancements to the RGT Solvers to 

address any limitations identified in previous steps. Later we also provide our vision on the further 

development of the research. 

2. Learning Chess Meaning Processing  

As discussed above we start research of meaning processing by learning expert knowledge for 

the chosen kernel problem of RGT class, chess, which has long been used as an experimental 

framework by AI researchers, dating back to Claude Shannonôs foundational work 17.  

The Chess Vocabulary.  defines collection of chess lexical units ordered by the complexity of 

their interpretations and has 4 levels of.  

a. Frist level contains chess classifiers such as lines, groups of figures, occupied fields, 

etc.  

b. Second level defines compositions of first level classifiers producing more complex 

ones, such as empty line, chains of pawns, etc.  

c. Fourth level in its turn describes complex classifiers like, mate, stalemate.  

                                                           
17 Shannon, C. E. (1950). Programming a computer for playing chess. Philosophical Magazine, Series 7, 41(314),                

256ï275. 
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Initial Level Classifiers. We aim to integrate the above-mentioned classifiers of chess experts 

into RGT Solvers, thus we follow the leveling of 18, however to define them in a more flexible way 

we introduce another, lower level of chess classifiers as an initialization level. This approach was 

described in 19 and defines 4 nuclear types 20 for chess. They are ñFigure Typeò, ñFigure Colorò, 

ñCoord Xò and ñCoord Yò. Field, Figure, and each specific type of figure, such as Pawn, Knight, 

Bishop, appear as compositions of these classifiers.  

RGT Solver acquires chess classifiers level by level, iteratively enhancing its knowledge. Let's 

discuss some examples from each level in chess vocabulary  

First level of classifiers: ñVertical Lineò and ñHorizontal Linesò can be defined as Sets of 8 

fields vertically and horizontally respectively. ñPhalanx of Pawn and Knightò has several 

specifications, which lets us define it as a virtual classifier, specify it for white and black, then for 

each provide more specific definitions (virtual classifiers and their specifications, by their essence, 

are similar to abstract classes and their specifications in OOP). The base class represents just 

composition of ñPawnò and ñKnightò as attributes, then ñWhite Phalanx..." represents the same 

ñPawnò and ñKnightò specifying them as white, then each specification defines its regularities, e.g. 

one of them is: ñKnight is in front of pawnò, which in case of white can be described as ñCoord Yò 

of ñKnightò is greater then ñCoord Yò of ñPawnò by 1, or in Solver ñknight.coordY = pawn.coordY 

+ 1ò.  

Second level of classifiers: 21 effectively covers some of classifiers defined at initial, first levels 

of chess vocabulary, as well as second level. Here we discuss some of second level chess classifiers 

and their acquisition by Solver. ñOpen Vertical Lineò is defined similar to ñVertical Lineò (same for 

ñOpen Horizontal Lineò) defined in first level, with the difference that this requries having ñEmpty 

Fieldò defined, which in its turn is a classifier derived from ñFieldò, specifying that its ñFigure Typeò 

is ñemptyò or as we define ñemptyField.ft = 0", then ñOpen Vertical Lineò is defined as Set of 8 

ñEmpty Fieldsò aligned vertically. ñReachable Field for Pawnò which is a Composite classifier, 

containing two atttributes: ñPawnò and ñFieldò, where ñField.x = Pawn.x" also defines white and 

black specifications, then for ñReachable Field for White Pawnò it would be specified with ñField.y 

= Pawn.y + 1ò. Similarly, ñField is Under Attack of Pawnò is virtual classifier, and its definition 

basically matches the definition provided in with specifying ñFigure Typeò to ñPawn typeò.  

Third level of classifiers: Lets discuss some of third level classifiers that were aquired by the 

Solver and the approach for them. Firstly, this level starts with definition of some pawn specific 

classifiers, such as ñfield of promotionò, which can be described as a composite classifier that has 

attributes of ñpawnò and ñfieldò type, where ñfield.x = pawn.xò (they are on the same vertical), and 

two specifications one for white and one for black pawns, where field.y for white is 8 and field.y for 

black is 1, ñcritical field for pawnò, ñphalanx of pawnsò, some specifications of ñField under attackò, 

particularly for bishop, etc.  

                                                           
18 Naghashyan, Z., Developing software for formation and acquisition lexical units in certain limited languages. PhD  

Thesis, Yerevan, Armenia, 2010. 
19 Grigoryan, S., Research and development of algorithms and programs of knowledge acquisition and their effective 

application to resistance problems. PhD Thesis, Yerevan, Armenia, 2016. 
20  Khachatryan, K. & Grigoryan, S., Java programs for presentation and acquisition of meanings in SSRGT games. SEUA 

Annual Conference (pp. 135-141). Yerevan, Armenia, 2013. 
21 K. Khachatryan, V. Vahradyan, Graphical Language Interpreter Unified for SSRGT Problems and Relevant Complex 

Knowledge, CSIT2011, Yerevan, 5p., 2011. 
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Fourth level of classifiers: This level discusses the definitions of classifiers ñMateò, 

ñStalemateò, etc. In 22 a detailed approach to ñmateò classifier acquisition by Solver was discussed. 

This demonstrates the importance of dynamic classifiers integration into Solvers and their usage.  

3. Revealed Shortcomings and Ways to Overcome  

The preparation and acqusition of chess classifiers defined in demonstrates Solver ability to 

acquire RGT classifiers, particularly chess ones successfully and adequately, which was also 

demonstrated in, however it also reveals some limitations and issues in Solver that need to be 

overcome to enhance it further for the next steps of expert meaning processing. Particularly the 

following limitations were observed   

- Some first level classifiers such as "diagonalsò on the board and ñlines between two fieldsò 

have issues. To overcome the acquisition of ñdiagonalsò by solvers we define each possible 

subtype of diagonal separately, particularly we have two types of diagonals top left to 

bottom right and top right to bottom left and define diagonals as composite classifier, 

specifying it having 2-8 fields, and for each number of fields specify their exact relationship 

between each other, e.g. if we have 3 fields: a, b, c, then we specify b.x = a.x + 1, b.y = a.y 

+ 1, c.x = a.x + 2, c.y = a.y + 2 and so on. The way to define such classifiers with Set types 

is in research.  

- Square of a passant pawn defines the zone in which the opponent king is able to reach the 

pawn before it is promoted. This requires calculation of number as an output and at the 

moment Solver does not provide a way to define number directly as classifier. Same 

limitation appears when dealing with dynamic classifiers, such as ñoccupation of the field 

of promotion of a pawnò.  

4. Meaning to Text Transformations  

In 23  we describe approach and solutions for presenting RGT classifiers as human-readable 

texts, additionally in 24 approaches and solutions were provided Solvers in explanation problems, 

particularly for personalized interactive tutoring to chess. The explanation is mainly reduced to 

providing the description of each chess concept relevant knowledge, and the regularities appearing in 

it, while providing ways for addressing concepts, to which the explained one is referred to. The task 

of explaining RGT knowledge by constructing text descriptors for them from the nodes in the network 

of classifiers  is as described.  

Algorithms for providing strict format text (human-understandable) for queried knowledge by 

RGT Solver, provide human-readable strictly formatted texts for the descriptions of concepts, and 

since the structure of network of classifiers is based on HBD English language main dimensions and 

OOP, the approach concentrates on proper descriptions of the extracted main relations. It finds the 

parent concept of the desired one and describes with ñbeò relation, e.g., ñKnight is figureò, the for 

ñhaveò relations, e.g., ñKnight has coordX, cordY, color and shapeò. Each of the mentioned concepts 

referred by described one can be queried and described as well. Neural Network-based classifiers 

support explanation of classifiers.  

5. Approach to Enhance Solvers for Expert Meaning processing and Future Works 

                                                           
22 Grigoryan, S., Hakobyan, N & Baghdasaryan, T., Solvers of combinatorial problems adequate to experts. Proceedings 

of International Conference of Computer Science and Information Technologies 2019 (pp. 29-32). Yerevan, Armenia, 

2019. 
23 S. Grigoryan, Automating Acquisition and Explanation of Strategy Knowledge, CSIT conference, 2015. 
24 S. Grigoryan and L. Berberyan, ñDeveloping Interactive Personalized Tutors in Chessò, Mathematical Problems of 

Computer Science, vol. 44, pp. 116-132, 2015. 
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To enhance the ability to acquire from text presentations we attempt to integrate ontological 

graphs (OG) and acquire classifiers from the graphs constructed by these OGs. This approach can be 

described the following way: 

¶ OG is learning sequentially, level-by-level from the text 

¶ At every step, OG is learning new classifiers 

¶ Algorithms are kept outside and referenced from OG nodes 

5.1. Creation and maintenance of an Ontology of the domain specific to the field. Develop and 

maintain an ontology specific to the domain of interest. This ontology can be described using RDF 

(Resource Description Framework) 25 Schema or OWL26. Initially, the ontology is manually created 

and kept simple but can later be expanded automatically as new concepts are learned and integrated. 

Below is a simple example of graph ontology visualization for chess pieces. 

                                                                                                                                                          

Figure 1 

 
A simple example of graph ontology 

 

5.2. Transformation of a natural language text into a graph structure. Existing solutions can be 

employed, with potential modifications, to transform natural language sentences into sets of <subject, 

predicate, object> tuples. RDF is a suitable candidate for formalizing this data in a format that is both 

human and machine-readable, it provides a structure for describing and exchanging data, represented 

as triples (subject, predicate, object) that can be visualized as a graph. BERT27  fine-tuning is used as 

a solution for the task. The steps of natural language text to ontology graph transformation are the 

following: 

a. Entity recognition, e.g. Pawn, Step, 

b. Relation extraction, e.g. hasPossibleStep, 

c. Mapping to ontology ï aligning entities and relationships with existing or new ontology 

terms, 

                                                           
25  Brickley, D., & Guha, R. V., RDF Vocabulary Description Language 1.0: RDF Schema. W3C Recommendation, 2004. 
26 Patel-Schneider, P. F., Hayes, P., & Horrocks, I., OWL Web Ontology Language Semantics and Abstract Syntax. W3C 

Recommendation, 2004. 
27 Devlin, J., Chang, M.-W., Lee, K., & Toutanova, K., BERT: Pre-training of Deep Bidirectional Transformers for 

Language Understanding. Proceedings of the 2019 Conference of the North American Chapter of the Association for 

Computational Linguistics: Human Language Technologies, 4171ï4186. https://doi.org/10.18653/v1/N19-1423, 2019. 
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d. Generation of RDF/OWL ï converting triple into the correct human and machine-readable 

format. 

5.3. Storing the knowledge graph. The generated graph data should be stored for further 

processing. This data, represented in RDF or other format, can be stored in files, databases (e.g., 

AllegroGraph), or converted into Property Graphs for storage in systems like Neo4j or Spark GraphX. 

Using the SPARQL query language, inference engines like Jena and property graph engines itôs 

possible to validate data, check for structural and semantic consistency, derive new facts from existing 

knowledge  

5.4. Once the knowledge graph has been processed, it is transformed into an HBD model that 

can be used by RTG Solvers. This involves mapping the graph data into corresponding classes within 

the existing RTG Solver. OG contains data about classes, objects and their associations and hierarchy 

of classes representing algorithms. Algorithms are stored either as rules or links to external files 

representing them.  

A textual representation ñA pawn is a chess piece that can move one square forward. On its first 

move, it can move two squares forward. It cannot move backward. It captures diagonally by one 

square.ò 

The visualized representation in the OG will look as follows. 

 

 

Figure 2. 

 

 

 
An example of OG for chess pieces with actions. 

 

 

 

Conclusions  

This research outlines our approach to meaning processing and represents the initial phase of 

advancing learning expert meaning processing (LEMP). We focus on Reproducible Game Tree 

(RGT) problems, which we consider an adequate representation of Human-Universe problems, with 

a specific emphasis on chess as the RGT kernel problem.  
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While the full research path has been defined, here we have undertaken only its first phase, 

which includes:  

¶ Preparation of a repository of expert classifiers for chess.  

¶ Development of approaches for level-by-level learning of these classifiers and acquisition 

of the chess vocabulary defined above by RGT Solvers.  

¶ Evaluation and validation of acquired classifiers, alongside identifying limitations of RGT 

Solvers in accurately implementing these classifiers.  

¶ Provision of solutions to address the identified limitations.  

¶ Looking ahead, this work paves the way for the subsequent research phases. In the second 

phase, we plan to broaden the scope of LEMP to encompass the entire RGT class, building 

on insights gained in this initial phase to create a more universally adaptable framework. 

Specifically, we aim to provide tools for acquiring strategic knowledge from texts through 

the integration of ontology graphs (OG), which support an appropriate level of 

representation for classifiers and real-world concepts in texts.   
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Abstract 

AI has great potential to solve some of the most serious problems that exist in education today, 

and to innovate teaching and learning practices. Specially developed for educational purposes, as well 

as general technologies, have become actively used in educational institutions. Therefore, today it is 

extremely important to use artificial intelligence in education, realizing its key capabilities, to prevent 

emerging risks and eliminate unforeseen consequences. 

 

Keywords: AI in education, Generative AI chatbots, human-generated knowledge, necessary 

safeguards, regulation by governments. 

 

Introduction 

Artificial intelligence (AI) has been transforming various areas of public life in recent years, 

and higher education is no exception 

As a branch of computer science that aims to develop intelligent machines capable of 

performing tasks that typically require human intelligence, including visual perception, speech 

recognition, and decision making, AI has enormous potential to solve some of the biggest challenges 

in education today, bringing innovation to teaching and learning practices. 

 

The global AI market, which was valued at approximately $87 billion in 2022, is projected to 

grow at a CAGR of 36.2% between 2022 and 2027. The main driver of market growth is the 

emergence of AI-based business models. Artificial intelligence, which has become one of the main 

drivers of technology development, can expand capabilities, increase the value, and improve the 

efficiency of business processes. This concerns the automation of routine tasks, the analysis of large 

volumes of data, the creation of algorithms and models for decision-making, the emergence of new 

algorithms and communication interfaces, such as chatbots. 

  In an effort to challenge the West's dominance in technology and infrastructure, the BRICS 

countries are increasingly focusing on cooperation in artificial intelligence, and Russia has made 

promoting cooperation in science and advanced technologies, including AI, a priority issue.1 

The main areas of implementation of the Digital Agenda of the EAEU until 2025 have been 

developed in accordance with the Statement on the Digital Agenda of the Eurasian Economic Union. 

According to this document, digital transformation is the manifestation of qualitative, revolutionary 

changes that consist not only in individual digital transformations, but in a fundamental change in the 

structure of the economy. As a result of digital transformation, a transition to a new technological and 

                                                           
1 Laura Mahrenbach, Mihaela Papa, Can BRICS Be a Leader in Artificial Intelligence Governance? Mar, 27. 2024, 

worldpoliticsreview.com/brics-group-artificial-intelligence-governance.  
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economic structure is carried out, and new sectors of the economy are created. AI helps in the 

automation of production processes, resource management, optimization of logistics and forecasting 

market trends. This helps to increase the productivity and efficiency of the economy. Digital 

transformation triggers mechanisms for transforming the labor market, which will significantly 

change the balance of supply and demand for labor resources. The qualifications and skills of labor 

resources will have a significant impact on the efficiency of economic transformation processes. And 

the importance of AI, its role in training personnel is difficult to overestimate.2 

The UNESCO Beijing Consensus on Artificial Intelligence and Education (UNESCO Digital 

Library) has developed recommendations to improve the readiness of education policy makers to use 

artificial intelligence, to develop a common understanding of the opportunities and challenges that 

AI brings to education, and the implications for the core competencies needed in the AI era. 

UNESCO, at its core, requires a human-centred approach to AI.3 

In 2022, one of the largest global forums on education was held - the United Nations Education 

Transformation Summit, held within the framework of the 77th session of the UN General Assembly 

(Microsoft Word - TES_Workstream Concept Note_2803.docx (un.org). The Summit adopted a 

Youth Declaration dedicated to the role of education in solving global problems and involving young 

people in the development and implementation of education policies. Unfortunately, this task is not 

yet being addressed at the proper level in Russia and other CIS countries. 

Artificial intelligence is a rapidly developing class of fundamental capabilities that are 

increasingly being introduced into all types of educational technology systems. Specially designed 

for use in educational purposes, as well as general technologies, have begun to be actively used in 

educational institutions. 

Considering AI, there are Narrow artificial intelligence (narrowly specialized AI), aimed at 

solving specific problems in a specific area, and Artificial General Intelligence (general or strong AI), 

capable of performing most of the tasks with human efficiency. Today, the main trends in artificial 

intelligence include Generative AI (GenAI) as a step towards Artificial Super Intelligence, which is 

predicted to have intelligence superior to that of humans. 

In late 2022 and early 2023, with the advent of new Generative AI chatbots, there has been a 

shift toward exploring how AI can be used to create curricula and lessons, write educational materials,  

create images, personalize student assignments and more. As these systems evolve rapidly, there has 

been a renewed focus on the benefits and risks of chatbots and AI in general in education. First, AI 

can help achieve educational priorities in more efficient ways, at a larger scale, and at a lower cost. 

Second, the relevance and importance arise from the awareness of system-level risks and concerns 

about potential future risks. Third, concerns arise from the scale of possible unintended or unexpected 

consequences. 

Therefore, today, it is of utmost importance to prevent or at least mitigate emerging risks and 

eliminate unforeseen consequences by using AI in education and realizing its key capabilities. And it 

is not surprising that many countries are showing increasing interest in legislative proposals related 

to the use of AI. The adopted legislative acts and government decrees contain principles and 

provisions, as well as measures aimed at their practical implementation, helping to achieve the set 

goal. 

These initiatives, along with other AI-related policy actions from both the executive and 

legislative branches of government, will shape the use of AI across all sectors of society.                              

                                                           
2 Legal portal of the Eurasian Economic Union, docs.eaeunion.org/pd/ru-ru/0121967/pd_28072017_att.pdf 
3 Beijing Consensus on Artificial Intelligence and Education, UNESCO Digital Library. 

http://un.org/
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The European Commission recently published ethical guidelines for educators on the use of artificial 

intelligence (AI) and data in teaching and learning.4  

A report from the US Department of Education outlines a number of concepts and frameworks 

for ethical AI. It points to the urgent need for safeguards and guidelines to ensure that the use of AI 

advances in education is safe, especially given the accelerating pace of AI adoption in mainstream 

technologies. Since policy development takes time, policymakers and educational institutions 

together need to start now to define requirements, disclosures, regulations, and other structures that 

can shape a positive and safe future for all stakeholders, especially students and educators. The report 

links these objectives to the following requirements: 

1. use automation to improve learning outcomes while protecting human decision-making and 

judgment; 

2. investigate the quality of the underlying data in AI models to ensure fair and unbiased pattern 

recognition and decision-making in educational applications is based on accurate information 

relevant to the pedagogical situation; 

3. provide opportunities to study how individual AI technologies, as part of larger educational 

or learning systems, may contribute to or hinder the provision of equal conditions and opportunities 

for students; 

4. seek to support the use of technology to improve teaching and learning and support 

innovation throughout the educational process; 

5. take steps to ensure human checks and balances are in place to ensure reasonable constraints 

on any AI systems and tools. 

The recommendations in this report aim to engage educators, policymakers, experts, 

educational technology developers and providers to work together in a coordinated manner on the 

pressing policy issues arising from the use of AI in education (Artificial Intelligence and the Future 

of Teaching and Learning (PDF).5 

One of the obvious benefits of AI is the personalization of learning, or in other words, providing 

adaptability, which requires AI models that can handle different learning paths and multiple 

interaction modalities. Such models must be tested for effectiveness to prevent the possibility that 

some students may be assigned an inappropriate learning resource. 

AI can be defined as automation based on associations. Many machine learning algorithms and 

neural networks operate based on associative links between data or associations inferred from expert 

knowledge, which is essential for creating artificial intelligence products and extending computing 

beyond traditional educational technologies. Unsupervised learning models use clustering, a data 

mining technique that groups unlabeled data based on association rules based on their similarities or 

differences, finding connections between variables in a given data set, and not always using strictly 

logical analysis. Therefore, in some cases, AI can promote the dominance of associative thinking over 

rational thinking. This can damage people's cognitive skills, leading to a superficial understanding of 

information, a lack of stimulation for critical analysis, a tendency to subjective assessments, and 

unjustifiably hasty conclusions and unfounded decisions. 

A major concern is the ethical, social and psychological aspects of the impact of AI in 

education. Interaction with AI technologies can affect a personôs social skills and ethical attitudes, 

                                                           
4 European Commission, Ethics guidelines for trustworthy AI, Artificial Intelligence and the Future of Teaching and 

Learning, www.eaeunion.org/?lang=en#resources. 
5 Global MOOC and Online Education Alliance &UNESCO IITE, mooc.global. 
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their communication connections and relationships in public life. It is important to be aware of its 

potential negative consequences and take measures to mitigate and regulate them. 

First of all, this concerns Generative AI (GenAI). AI chatbots, such as ChatGPT, provide a 

fundamentally different user experience than AI technologies that support standard search in search 

engines. Search technologies curate and rank a menu consisting mainly of human-generated content 

in response to user queries. Chatbots, in contrast, generate answers using machine-generated content. 

They offer short, seemingly definitive answers to questions that can be useful to students and teachers. 

A significant number of inaccuracies, errors, including logical ones, which we pointed out during the 

4 discussions conducted with ChatGpt 4 recently, are contained in its texts. ChatGpt has fully 

recognized them (aapsc.info). But machine knowledge technology can become dominant, to the 

detriment of human-generated knowledge. AI platforms, some of which already have near-monopoly 

power, will gain greater dominance over UI (user interface).6 

The development of Gnerative AI poses difficult problems for the future of education. What 

will be the ratio of offline and online learning, the role of the teacher with the widespread use of this 

technology? What changes will occur in the system of assessing knowledge and skills if AI utilities 

themselves can perfectly pass exams, do term papers and theses, conduct qualification certification 

of specialists? And ultimately, will the current education system withstand the pressure of new 

technology? 

The pace of integration of Generative AI technologies into education systems in the absence of 

comprehensive and clear regulation and control can be alarming. Cases of using insufficiently studied 

and tested technologies that have not yet been assessed by leading experts are not excluded. In such 

cases, one of the main and most obvious risks of AI is its ability to manipulate users, especially 

children and young people. Educational resources intended for use in educational institutions should 

be checked for the adequacy of content, age criteria, educational and methodological compliance and 

relevance, as well as socio-cultural parameters. In May 2023, UNESCO organized the first global 

meeting of education ministers to share knowledge on the impact of generative AI tools on teaching 

and learning, and to help create a roadmap for governments to collaborate with academia, civil society 

and the private sector. 

To this end, UNESCO has published Guidelines for the Use of Generative AI in Education and 

Research, which aim to address the distortions caused by generative AI technologies. It noted that 

ñGenerative AI can be a tremendous opportunity for human development, but it can also cause harm 

and bias. It cannot be integrated into education without public participation and without the necessary 

safeguards and regulation by governments.ò These UNESCO Guidelines will help policymakers and 

educators make the best use of AI for the benefit of learners. They propose key steps for government 

agencies to regulate the use of GenAI tools, including mandatory data privacy protection and 

consideration of age limits for their use. They set out requirements for GenAI providers to ensure 

their ethical and effective use in education. The Guidelines emphasize the need for educational 

institutions to review GenAI systems for their ethical and pedagogical suitability for education. They 

call on the international community to reflect on their long-term implications for knowledge, 

teaching, learning, and assessment. The publication offers concrete recommendations for 

policymakers and educational institutions on how to use GenAI tools to protect human agency and 

bring real benefits to learners, teachers and researchers.7 

                                                           
6 Armenian Association of Political Scientists, An abridged summary of four discussion dialogues with Chat GPT 4., 

https://shorturl.at/uiiRU.  
7 Guidance for generative AI in education and research, UNESCO Digital Library 

https://shorturl.at/uiiRU
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To implement new and complex Generative AI resources, educational institutions and 

ministries of education will need to create the required capacity in coordination with other regulatory 

branches of government. Real cooperation between AI experts developing technologies and 

applications for use and specialists in checking the safety of these applications and their suitability 

for use, as well as in developing regulations, recommendations and ways to minimize negative effects 

will be of great importance. In recent years, interest in AI issues has been noticeable in Armenia. 

Conferences on artificial intelligence have been held - "AI Conf Armenia 2023", "Artificial 

Intelligence for Business" (February 2024) and other events. In March 2024, the sixth conference on 

artificial intelligence was held in Yerevan with the participation of representatives of Deep Mind, 

Google Brain, Google, Huawei, NVIDIA, AIRI, Sber, Yandex, Rosatom, VTB, Skolkovo, Moscow 

State University, HSE, MIPT and other leading companies and research centers. An intention to create 

the first supercomputer center for artificial intelligence in the region in Armenia with the participation 

of NVIDIA has been announced. A notable event was the Silicon Mountains 2024 Technology 

Summit, held in Yerevan in November. 

Above, we talked about how important it is to use artificial intelligence in education today, 

realizing its main capabilities, while preventing or at least mitigating emerging risks and eliminating 

unforeseen consequences. The adopted legislative acts and government decisions contain principles 

and provisions, as well as measures aimed at their practical implementation, which contribute to 

achieving the goal. Unfortunately, this most important area is missing from the draft Law of the 

Republic of Armenia on Higher Education and Science, which was recently submitted for 

consideration. The draft law does not pay due attention to the legal regulation of the digitalization of 

education, modern technologies and methods of both distance learning and hybrid learning (blended 

learning) using artificial intelligence technologies. This may slow down the development of higher 

education in Armenia, especially in the context of global trends. It seems that the creators of the draft 

were guided by the provisions and guidelines of 20 or even 30 years ago. The draft law does not 

outline strategic directions for the development of higher education and science in the Republic of 

Armenia; it is unlikely to contribute to the achievement of a level by the education and science system 

that corresponds to current development prospects. 

 

Conclusion 

Hopefully, the matter will not be limited to reports, statements and plans that exist only on 

ñpaperò. It is impossible to achieve real success in this matter without the full-scale involvement of 

the educational system. Unfortunately, the republicôs universities, not to mention other educational 

institutions, are not doing enough in this direction yet. In order to solve this problem, it is necessary 

to have an up-to-date vision, clearly developed goals, regulatory documents and developments, action 

plans for the use of AI in education and scientific research in all the most important areas and spheres 

mentioned above. 
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Abstract 

The traditional factors influencing human mental development have been supplemented by  

human-artificial intelligence (AI) interaction. The capabilities of AI are truly impressive and, at first 

glance, irreplaceable for a human serving as an ñall-powerfulò assistant. However, from the 

perspective of personal development, uncontrolled human-AI interaction can lead to a number of 

negative consequences. Humanity may gradually lose the achievements gained over the course of 

evolution: critical thinking, reflection, independent decision-making, a healthy identity, etc. The 

present article analyzes the psychological consequences of human-AI interaction, anticipates the risks 

that the human race may face, and proposes some steps and strategies for smooth adaptation. 

 

Keywords: Artificial Intelligence (AI), Human-AI Interaction, Psychological Consequences, 

Human Needs. 
 

Introduction 

Artificial intelligence is no longer a myth but a reality, regardless of how ready or willing 

individuals are to apply it, be part of it, or accept the "rules of the game" in this new reality. AI brings 

revolutionary changes to all areas of life, especially in the field of personality psychology. Therefore, 

it is logical that one of the central concerns of the scientific community is the relationship between 

AI and humans. 

In this regard, the scientific community is divided into optimists and pessimists. Some believe 

AI will enhance human capabilities and enable conflict-free humanïAI cooperation. Others argue 

that, as AI becomes a bearer of collective intelligence, humans will be left with fewer opportunities 

in comparison. In such a scenario, humans seem to be at a disadvantage. 

 

Theoretical Background and Foundation: 

There are undoubtedly lots of questions related to AI, and sometimes the responses are not 

convincing. However, the questions raised by scientists are not intended to criticize progressive 

developments, but rather to identify the challenges humanity may face if we do not begin to 

consider appropriate solutions, regulations, and strategies today. 

The aforementioned concerns become even more relevant when we consider the future 

envisioned by leading scientists in the field of artificial intelligence, who are opening the Overton 

window. For instance, in his speech titled ñAI Agents and Humanoid Robots: A New Race on Planet 

Earthò, David Yang, Ph.D, predicted the following:1 

- By 2030, some AI agents may demonstrate consciousness and self-awareness. 

                                                           
1 https://www.linkedin.com/company/imc-armeniaa/posts/ 
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- Within the next 15 years, there may be 1 billion humanoid robots, 300 million AI office 

workers, and countless non-biological emotional companions. 

- By 2035, the first country may legalize marriage with AI companions.  

- By 2040, protests with slogans like ñRobots Lives Matterò might emerge. 

- By 2045, society will include hybrid membersðbiological beings with non-biological 

implants, and vice versa.  

- By 2050, the first country could grant human rights to non-biological or hybrid entities. 

According to the scientist-speaker, these changes require experts, executives, and investors to 

reconsider humanity's place in this changing world. 

The above-mentioned predictions, at least, sound impossible or surprising (a typical response 

to the first stage of the Overton window), but it is a fact that artificial intelligence (AI) is already 

being used in every aspect of life and science, finding its permanent position and significance as an 

assistant to a specialist in a given field, carrying out tasks that a human expert would find challenging. 

In the current conditions, both sides of the humanïAI interaction are "satisfied," because AI 

programs perform a number of professional functions that facilitate human labor.  

For instance, students may believe that AI can provide them more comprehensive information 

than a lecturer or teacher. Likewise, a child or teenager might prefer to ask AI questions rather than 

consult a parent as "AI is more knowledgeable and has a modern mindset," etc. In the latter case, 

adolescent-AI interaction often replaces parent-child engagement. 

As it turns out, the new human-AI interaction replaces traditional human-to-human 

communication form rather than merely supplementing it. What aFPre the reasons for this shift, and 

how do people perceive AI as a part of communication? 

Interestingly, the personality profile of AI is one of the factors contributing to human-AI 

interaction. A study concluded that GPT exhibits a personality profile that is characterized by high 

openness, agreeableness, and extraversion, but low conscientiousness and neuroticism. This suggests 

that GPT tends to be creative, friendly, and outgoing, but also careless and calm. The study also found 

that GPT's personality can be shaped by using different prompts or instructions to elicit specific types 

of responses. Research has shown that matching the personality of a conversational agent to the user's 

personality can improve user satisfaction, engagement, trust, and persuasion.2 

J. Balakrishnan & Y. K. Dwivedi, based on their research3, propose a conceptual model 

identifying three major AI factors: perceived anthropomorphism, perceived intelligence, and 

perceived animacy. From the perspective of relative absoluteness, it is evident that these three 

attributes are exclusive to humans. 

Findings from another study4 shed light on the emotional, cognitive and behavioral changes 

resulting from interactions between individuals and AI technologies. Participants' reactions to AI 

varied, with some expressing satisfaction and trust in their interactions with smart gadgets and virtual 

assistants. Emotional bonds were particularly strong when AI systems exhibited human-like traits and 

empathetic responses. However, some participants expressed feelings of anxiety and apprehension, 

particularly when AI's decision-making skills outperformed their own. These negative emotional 

                                                           
2 Li, W., Liu, J., Liu, A., Zhou, X., Diab, M., & Sap, M. (2024). BIG5-CHAT: Shaping LLM Personalities Through 

Training on Human-Grounded Data. arXiv preprint arXiv:2410.16491. 
3 Balakrishnan, J., Dwivedi, Y.K. Conversational commerce: entering the next stage of AI-powered digital assistants. Ann 

Oper Res 333, 653ï687 (2024). https://doi.org/10.1007/s10479-021-04049-5 
4 Rayhan, Shahana, and Abu Rayhan. &quot;The Psychological Impact of AI: Adapting to a World of Smart 

Machines.&quot; 2023 

https://link.springer.com/article/10.1007/s10479-021-04049-5#auth-Janarthanan-Balakrishnan-Aff1
https://link.springer.com/article/10.1007/s10479-021-04049-5#auth-Yogesh_K_-Dwivedi-Aff2


40 
 

reactions were significantly influenced by privacy concerns and fear of losing control. What about 

cognitive impact? Some participants showed symptoms of cognitive offloading, relying heavily on 

AI for routine activities, others claimed that having access to vast amounts of information improved 

their decision-making abilities. However, over-reliance on AI in some cases led to a decline in some 

peopleôs critical thinking and independent problem-solving skills.  

Participants' behavior also changed due to the integration of AI into various aspects of daily 

life. Some adapted their communication styles when interacting with chatbots and virtual assistants 

powered by artificial intelligence, while others altered their habits and routines by using AI tools to 

manage their time and stay organized. 

A phenomenon known as AI Anxiety (feelings of trepidation or anxiety resulting from the fast 

development of AI technologies) has emerged as a result of growing concerns highlighted by the 

rapid evolution of artificial intelligence (AI). The primary source of AI anxiety is the fear of being 

replaced by AI. Secondary reasons include the unchecked/ uncontrollable growth of AI, privacy 

issues, false information generated by AI.5 

In light of the aforementioned, it is reasonable to comprehend what might motivate individuals 

to engage in a novel kind of interaction with AI, as well as the potential outcomes of such interactions. 

To answer this, we must consider human needs.  Understanding human behavior through the lens of 

needs is an effective way to explain why people act as they do. At the core, much of human behavior 

is driven by an attempt to satisfy certain needsðphysical, emotional, social, and psychological.6  

Self-determination theory (SDT) analyzes the crucial role of three psychological needs for the 

personal well-being: the need for competence, autonomy and relatedness. It means everyone wants 

to be competent, self-determined, and a part of different social groups. On the one hand, human-AI 

interaction satisfies the above mentioned needs by enhancing oneôs sense of self-worth, capability, 

and independence. On the other hand, this interaction may result in reduced cognitive functioning, 

incompetence, lack of autonomy, and loneliness (Table 1). 

Reliance on AI for everyday tasks or complex thinking may make people feel less capable. 

When AI consistently produces accurate results, users may begin to doubt their own skills and feel 

inferior. In workplace environments, comparisons between human performance and AI accuracy can 

lead to anxiety and lower self-esteem. Users may feel that decisions are being made for them, which 

can take away their sense of control. This phenomenon is already observable among students who 

use artificial intelligence extensively to get quick answers to their questions. As a result, they often 

stop researching or thinking critically about the information AI provides. But how reliable is that 

information? Do students truly understand the potential consequences of using it? It is important to 

know that GPT-4 is not always completely reliable. It can distort facts, make reasoning errors. 

Furthermore, it can generate misleading or harmful content.7 

 

 

 

 

                                                           
5 Kim, Jeff JH, et al. "AI anxiety: a comprehensive analysis of psychological factors and interventions." AI and 

Ethics (2025): 1-17 
6 Xu, X., Mellor, D., Read, S. (2020). Taxonomy of Psychogenic Needs (Murray). In: Zeigler-Hill, V., Shackelford, T.K. 

(eds) Encyclopedia of Personality and Individual Differences. Springer, Cham. https://doi.org/10.1007/978-3-319-24612-

3_557 
7 OpenAI. GPT-4 Technical Report. arXiv 2023, arXiv:2303.08774. 
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Table 1. 

 

Psychological Consequences of Human-AI Interaction Through the Prizm of Some             

Human Needs 

 

Over time, users may internalize AI guidance to such an extent that it overshadows their own 

preferences. This can decrease their initiative and increase reliance on external sources. When users 

donôt grasp how AI reaches its decisions, they may feel disconnected from the decision-making 

process. For instance, a person who depends solely on GPS navigation for directions, even in familiar 

areas, may stop noticing street names, landmarks, or alternative routes. If the GPS fails, they might 

struggle to navigate even well-known places. Their confidence in their ability to find their way 

diminishes, leading to anxiety or helplessness without AI support. 

Replacing human interaction with AI in areas such as in elderly care, companionship, or 

therapy, may lead to emotional loneliness or weak social connections. Knowing that AI doesn't have 

feelings or empathy can cause emotional dissonance, particularly when users are seeking emotional 

support or human connection. Heavy reliance on AI may subtly change how people interact with 

others, leading to impatience, reduced empathy, or social withdrawal. Individuals often turn to AI to 

meet their emotional and social needs. Since AI is always available, accepting, and affirming, they 

may start to prefer interacting with it, avoiding real-life social challenges, reducing social 

engagement, and stopping reaching out to friends and family. In the short term, they may feel 

comforted and validated, but they risk losing essential social skills such as handling conflict, 

interpreting body language, or dealing with tough emotions in relationships. Eventually, they may 

find it hard to form or maintain meaningful connections with others. It turns out that while human 

needs motivate human interaction with AI, this very interaction can disrupt the satisfaction of those 

same needs, especially psychological ones.  

HUMAN -AI INTERACTION  PERSONALITY 

NEED 

PSYCHOLOGICAL 

CONSEQUENCES 

Increasing Human-AI Interaction  Relatedness 

 

Decreased Emotional Contact 

with People, Social Isolation, 

Loneliness 

Decisions Made with the Help of 

AI  

Autonomy 

 

AI Addiction, Loss of Autonomy 

and Decision-Making 

AI is able to Perform more 

Complex Tasks  

Competence Decrease in Competence, 

Identity Crisis, Vulnerability to 

Manipulations 

Collection of Personal 

Information, Violation of Human 

Rights, Uncontrollable Processes 

Protection Anticipatory Anxiety, 

Uncertainty Towards the Future, 

Disability to Adjust to the New, 

Chaotic Reality, Trust Issues, 

Risk of Misinformation 

Pseudo Achievements Achievement, 

Success 

 

Competitiveness, Dependence, 

FOMO, Doubt about one's 

Abilities, Self-Esteem 

Distortions 
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The psychological consequences of human-AI i nteraction presented in Table 1 are certainly 

not exhaustive, and this list can be expanded. Furthermore, the concerns expressed are not rooted in 

professional pessimism, but in professional rationality. It is obvious that humanity has entered a 

qualitatively new stage of development. Following the same rational logic, it is essential to 

emphasize potential negative consequences in advance so that appropriate steps and solutions can 

be proposed, ultimately helping to prevent the emergence of a mentally unhealthy society. 

 

Conclusions 

Human-AI interaction is inevitable. As we have seen, humans are interested in and motivated 

to use various tools powered by artificial intelligence. It is also obvious that in this cooperation,  

people must remain sober, conscious, prepared, and digitally literate; otherwise, the  opportunities of 

human-AI interaction smoothly turn into risks, leading to negative psychological consequences.  

One's own resources, self-efficacy, independence, mental health, and cognitive functions may be 

undermined. 

Humans are social beings: personal development and identity are shaped in the environment of 

people. Therefore, human-to-human interaction is indispensable and primary for a person's mental 

health and well-being. Interpersonal relationships provide self- awareness, personal growth, and 

change, whereas isolation and loneliness hinder these processes. 

AI brings serious psychological concerns, many of which are still unknown or speculative. 

Nevertheless, they highlight how crucial it is to address the ethical, social, and emotional 

ramifications of AI technology. To guarantee that AI development advances benefit mankind in ways 

that do not jeopardize mental health, societal cohesiveness, or individual autonomy, responsible 

governance and regulation of technology are crucial. Developing transparent, human-centered, and 

ethically designed AI systems will be essential for reducing these hazards and fostering a harmonious 

coexistence of humans and technology. 

 

Recommendations 

Provide digital and AI literacy in education and public discourse to help individuals to critically 

understand how AI operates and its limitations. Use AI as a tool for learning, not a replacement. 

Ensure individuals are actively involved in decision-making rather than outsourcing complex 

thinking. Maintaining cognitive engagement preserves critical thinking, decision-making, and 

confidence in oneôs own abilities. 

Encourage regular, meaningful interpersonal interactions in both personal and professional 

contexts. Human relationships are vital for emotional support, identity development, and 

psychological resilience. Constant interaction with AI can lead to emotional detachment or flattening. 

Foster habits that strengthen emotional regulation and psychological resilienceðlike mindfulness, 

social support, and breaks from technology. Offline time restores mental balance. 

Advocate for AI systems that are designed transparently, respect privacy. Technological tools 

that are poorly aligned with human ethics can exacerbate social inequality, manipulation, and 

psychological harm. Integrate mental health impact assessments into AI policy development, 

especially in education, healthcare, and workplace. Preventative psychological care is more effective 

than reactive care; thus, policies must consider long-term emotional and societal effects. 
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Abstract 

This article is devoted to forecasting economic development scenarios using artificial 

intelligence methods. It aims to explore the conceptual frameworks, challenges, opportunities, and 

expert opinions surrounding AI's potential applications in economic forecasting. It is emphasized, 

that the correct and ethical use of artificial intelligence can significantly contribute to developing 

economic scenarios, institutional development and ensuring long-term economic efficiency. 

However, as noted in the article, there are also certain risks associated with the adoption of AI. One 

of the most discussed is job displacement, which could lead to social consequences.  

Keywords: Artificial intelligence, developing economic scenarios, future economic trend, 

economic predictions, data privacy, business strategy. 

 

Introduction 

The continuous development of the global economy will inevitably lead to the expansion of 

artificial intelligence (AI) usage and the reassessment of its role across various sectors. These 

emerging technologies, which are already improving economic modeling, business efficiency, and 

public policy formulation, could significantly alter both the structure and functions of the global 

economy.  

In recent years, artificial intelligence (AI) has emerged as a transformative force across various 

sectors, with its potential to revolutionize economic forecasting at the forefront. As global economies 

face increasing complexity and uncertainty, traditional methods of economic prediction often fall 

short in capturing the dynamic and interdependent nature of modern markets. AI, particularly machine 

learning algorithms, offers new possibilities for analyzing vast datasets, identifying patterns, and 

making more accurate and timely predictions about future economic trends. 

However, the application of AI also brings with it a range of social, economic, political, and 

psychological consequences that require careful consideration and responsible approaches. While 

these impacts may improve certain sectors, they could also pose new challenges related to changes in 

the labor market, data privacy and security issues, as well as political and social inequalities1. 

This paper explores the role of AI in forecasting economic scenarios, examining its strengths, 

limitations, and potential applications in shaping policy, business strategies, and global economic 

decisions. By delving into both the opportunities and challenges posed by AI, we aim to highlight 

how these advanced technologies are reshaping our understanding of economic dynamics and their 

role in decision-making processes. 

Forecasting the economic trajectory of nations has always been a complex task, involving 

numerous variables that interact in often unpredictable ways. However, with the advent of artificial 

                                                           
м https://hbr.org/2024/11/research-how-gen-ai-is-already-impacting-the-labor-market, 01.12.2024. 
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intelligence (AI), a new era in economic forecasting has emerged, where advanced algorithms, big 

data, and machine learning (ML) models are enabling forecasters to generate more accurate and 

dynamic economic scenarios2. In this article, we will explore the role of AI in economic forecasting 

and its transformative potential for economic planning and decision-making. 

 

Methodology and Literature review 

The instruments of economic regulation have a significant impact in managing the social 

standard of living in the country and in the global community. Several approaches are considered, 

consisting of a predictive block and a combination of empirical and predictive blocks. The aim is to 

understand the practical applications of AI, as well as the perceptions and challenges associated with 

its integration into economic forecasting. In this research we employ a qualitative approach, focusing 

on the exploration of expert opinions and existing literature regarding AI's role in forecasting 

economic development scenarios. Qualitative research is well-suited for this inquiry, as it allows for 

an in-depth understanding of complex phenomena, particularly the evolving intersection of AI and 

economic forecasting, where theoretical and expert-based perspectives are crucial. For reviewing 

literature or expert opinions, we use content analysis to evaluate how AI is currently being applied or 

viewed in economic forecasting scenarios. This qualitative research methodology provides valuable 

insights into the role of AI in forecasting economic development scenarios, offering a nuanced 

understanding of its potential applications, challenges, and opportunities. Through expert interviews 

and an in-depth literature review, this article aims to contribute to the growing body of knowledge on 

AIôs capabilities in economic forecasting and its future potential in shaping economic policy and 

predictions.  

Most relevant studies emphasize that AI has the potential to significantly impact economic 

growth in various ways. For example, authors in the book titled ñForecasting with Artificial 

Intelligence: Theory and Applicationsò emphasize the AIôs role in improving forecasting accuracy, 

using neural networks, meta-learning and deep learning for economic scenarios3.  In the book titled 

ñArtificial Intelligence in Forecasting: Tools and Techniquesò authors explore AIôs impact on 

business and economic forecasting, including advanced neural network methods and case studies in 

diverse industries.4 The economics literature is still undecided on how AI may transform society, with 

a lively discourse evident in the literature. Some have pointed to the authoritarian potential of AI and 

related smart technologies, especially in the wrong hands.5 Some have pointed AIôs transformative 

role in macroeconomic planning and its challenges.6  

 

Analysis 

The world is witnessing an intensive growth in investments in AI, as well as the development 

of national strategies and programs aimed at advancing this field. According to the International Data 

                                                           
н Yong Qin, Zeshui Xu, Xinxin Wang, Marinko Skare, Artificial Intelligence and Economic Development: An 

Evolutionary Investigation and Systematic Review,Journal of the Knowledge Economy (2024) 15, p1743 
о M. Hamoudia, S. Makridakic, E Spilotis , Forecasting with Artificial Intelligence: Theory and Applicationsò, 2023, p 

74-94 
п S. Mohanty, P. Nanjundan, T. Kar, ñArtificial Intelligence in Forecasting: Tools and Techniquesò, 2024, p 364 
р  J. Danielson, A. Uthemann, Artificial intelligence and financial crises , 2024, https://arxiv.org/html/2407.17048v1, 

10.12.2024 
с Shuang Lin, Minke Wang, Chongyi Jing, Shengda Zhang, Jiuhao Chen, Rui Liu, The influence of AI on the economic 

growth of different regions in China. https://www.nature.com/articles/s41598-024-59968-7, 10.12.2024 

https://arxiv.org/html/2407.17048v1
https://www.nature.com/articles/s41598-024-59968-7#auth-Shuang-Lin-Aff1
https://www.nature.com/articles/s41598-024-59968-7#auth-Minke-Wang-Aff2
https://www.nature.com/articles/s41598-024-59968-7#auth-Chongyi-Jing-Aff1
https://www.nature.com/articles/s41598-024-59968-7#auth-Shengda-Zhang-Aff1
https://www.nature.com/articles/s41598-024-59968-7#auth-Jiuhao-Chen-Aff1
https://www.nature.com/articles/s41598-024-59968-7#auth-Rui-Liu-Aff3
https://www.nature.com/articles/s41598-024-59968-7


45 
 

Corporation (IDC), government and business spending on AI-centric systems is projected to 

exceed $300 billion by 2026.7   

According to PwC, AI could contribute up to $15.7 trillion to the global economy by 2030, 

which is more than the current output of China and India combined. Among the leaders in AI 

development are the United States, China, the European Union, Japan, and South Korea. These 

countries and regions possess strong scientific and technological bases, large markets, consumer 

demand, and active support from both government and business. The United States is the global leader 

in AI innovation. In the USA operate the largest technology companies, such as Google, Microsoft, 

Amazon, Facebook, and IBM, which develop and implement cutting-edge AI solutions across various 

sectors. The US also hosts thousands of AI startups, which attract significant investments from 

venture capital funds.  

The United States also has a strong academic environment for AI research. Leading universities 

such as Stanford, MIT, Carnegie Mellon, and Berkeley train highly qualified AI specialists and 

conduct both fundamental and applied scientific research. China is one of the largest AI markets in 

the world and one of the most active participants in international cooperation in this field. China has 

signed cooperation agreements on AI with more than 20 countries and regions, including the United 

States, the European Union, Japan, South Korea, India, Russia, and others. China is also involved in 

the development of international AI standards and principles within frameworks such as the UN, 

OECD, G20, and other international organizations. China recognizes the importance of ethical and 

legal aspects in AI development and is committed to building responsible, trustworthy, and secure 

AI.8  

  Armenia is not staying on the sidelines of this process and is actively developing its AI 

ecosystem, relying on strong scientific traditions, highly qualified personnel, and innovative 

businesses. Armenia is known for its continuous development of the IT sector and gained its 

reputation as the main Caucasian hub of software development, industrial computing, and electronics. 

Due to the increasing number of investments in the field, IT is one of the most significant sectors in 

the Armenian economy. According to Armenian National Statistics Service, the ICT sector grew by 

5,3% in the last year and its value was estimated at more than $170 million9.  

There are 24 companies in Armenia that provide artificial intelligence services. Armenia is set 

to launch its first artificial intelligence (AI) supercomputing center, equipped with cutting-edge 

technology. The ground-breaking project is backed by a budget of USD 8.5 million (3.5 billion AMD) 

and represents a significant leap towards Armeniaôs technological advancement. However, Armenia 

also faces a number of problems and challenges in AI development, such as insufficient funding, 

lagging in hardware infrastructure development, low levels of digitalization in key sectors of the 

economy, uncertainty in legal regulation, and more. To overcome these challenges, it is necessary to 

strengthen government support for AI development, stimulate public-private partnerships, improve 

the quality of education and science in AI, and foster international cooperation in the field of AI. 

Forecasting the economic trajectory of nations has always been a complex task, involving 

numerous variables that interact in often unpredictable ways. However, with the advent of artificial 

intelligence (AI), a new era in economic forecasting has emerged, where advanced algorithms, big 

data, and machine learning (ML) models are enabling forecasters to generate more accurate and 
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dynamic economic scenarios. In this article, we will explore the role of AI in economic forecasting 

and its transformative potential for economic planning and decision-making10 [A. Wirjo, S. Calizo 

Jr., G. Vasquez, E. Andres].  

Economic forecasting traditionally involves predicting future economic variablesðsuch as 

GDP growth rates, unemployment levels, and inflation ratesðbased on historical data and statistical 

models. Scenario analysis takes this further by building multiple plausible scenarios of the future 

based on certain assumptions, such as changes in technology, policy, or market conditions. This 

enables policymakers and businesses to understand a range of possible futures and prepare for each. 

However, these conventional approaches can struggle with capturing nonlinear trends, sudden market 

shifts, and the vast complexity of interconnected economic factors. 

As economies around the world become increasingly interconnected and complex, traditional 

methods of economic forecasting often struggle to keep pace with the rapidly changing dynamics. 

Artific ial Intelligence (AI), with its advanced data processing capabilities and predictive power, has 

emerged as a promising tool for improving economic forecasting accuracy and decision-making. AI 

can analyze vast quantities of data, identify patterns, and generate insights that human analysts might 

miss, offering new possibilities for understanding future economic trends. AI enhances economic 

forecasting in several ways, allowing for a more precise and nuanced understanding of economic 

phenomena. AI can process massive amounts of data from diverse sourcesðranging from financial 

records to social media activityðtransforming raw information into meaningful insights. This 

capacity to analyze both structured and unstructured data, such as text, images, and videos, enables 

forecasters to incorporate more data points than ever before. Besides, with real-time data integration, 

AI can continuously update its predictions based on the latest available information. This real-time 

analysis is especially useful for short-term forecasts and helps respond to economic changes almost 

instantaneously. 

Here are some practical Application of AI in Economic Development Scenarios: 

1. GDP Growth Forecasting 

o AI models, such as ML regressions and neural networks, are used to predict 

GDP growth rates by considering variables like trade volumes, investment flows, 

and even internet search trends. These models are particularly effective for short-

term GDP forecasting and can be fine-tuned to analyze specific sectors, such as 

technology or healthcare. 

2. Employment and Labor Market Projections 

o AIôs ability to analyze vast datasets enables labor market projections that 

factor in changing skills demands and automation trends. Policymakers can use these 

forecasts to guide workforce development programs and address future skills gaps. 

3. Risk Assessment in Financial Markets 

o AI enhances risk analysis by identifying market sentiment, trading patterns, 

and external factors affecting investment behavior. This capability is invaluable for 

central banks and financial institutions that need to assess systemic risks and 

safeguard economic stability. 

4. Infrastructure and Urban Development Planning 
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o AI helps in forecasting economic outcomes tied to infrastructure investment, 

especially in urban areas. AI models can simulate population growth, traffic flows, 

and energy demand, guiding long-term urban planning. 

5. Climate Impact Modeling 

o AI is increasingly applied to assess the economic effects of climate 

change, helping nations prepare for changes and mitigate risks. For instance, AI can 

forecast agricultural yields under different climate scenarios, helping farmers and 

governments adapt. 

 

Challenges and Ethical Considerations 

While AI offers substantial benefits for economic forecasting, it also poses challenges. Data 

privacy concerns, particularly with the use of personal and behavioral data, need careful handling. 

Furthermore, AI models can perpetuate biases present in historical data, potentially leading to skewed 

or unjust policy recommendations. Transparency in AI model design and accountability for AI-driven 

decisions are crucial for responsible use. 

However, the integration of AI into economic forecasting also raises important questions 

regarding its limitations, ethical implications, and potential risks.  

This SWOT analysis explores the strengths, weaknesses, opportunities, and threats associated 

with the use of AI in forecasting economic development scenarios. By examining these key factors, 

we aim to provide a balanced view of AIôs potential role in shaping the future of economic policy 

and strategy. 

 

Strengths: 

Data Processing Power: 

AI systems can process and analyze vast amounts of data much faster and more accurately than 

traditional methods, enabling real-time or near-real-time economic forecasting. 

Predictive Accuracy: 

Machine learning algorithms can identify complex patterns and relationships within economic 

data that might not be immediately apparent, improving the accuracy of predictions. 

Adaptability: 

AI models can continually learn and adapt to new data, improving over time. This flexibility 

allows for more responsive forecasting that can adjust to shifting global economic conditions. 

Handling Complexity: 

AI can analyze multi-dimensional data, accounting for a variety of factors (e.g., political events, 

social trends, environmental changes) that impact economic development, offering a more holistic 

view than traditional models. 

Automation: 

By automating much of the data collection and analysis, AI reduces human error and labor 

costs, freeing up resources for other economic tasks or policy-making decisions. 

 

Weaknesses: 

Data Quality and Availability: 

The effectiveness of AI in economic forecasting is highly dependent on the quality and 

completeness of the data. Inaccurate or incomplete data can lead to misleading predictions. 

Complexity of Algorithms: 



48 
 

Some AI models, particularly deep learning algorithms, can act as "black boxes," making it 

difficult for analysts to understand or explain how predictions are made. This lack of transparency 

can undermine trust in the forecasts. 

High Initial Costs: 

Implementing AI systems for economic forecasting requires significant investment in 

technology, expertise, and infrastructure, which may be beyond the reach of some organizations or 

governments. 

Over-Reliance on Technology: 

Over-dependence on AI predictions could result in policymakers ignoring qualitative factors or 

historical context, leading to decisions that may overlook crucial human and societal dynamics. 

Vulnerability to Bias: 

If AI models are trained on biased or incomplete datasets, they may perpetuate or even 

exacerbate existing biases, leading to skewed economic predictions. 

 

Opportunities:  

Improved Decision-Making: 

AI can enhance the quality of decision-making by providing more accurate, data-driven 

insights, helping governments, corporations, and organizations to make more informed economic 

policies and investments. 

Real-Time Economic Monitoring: 

AI allows for continuous monitoring of economic conditions, which can help identify emerging 

trends or economic crises earlier than traditional methods, enabling more proactive responses. 

Cross-Sector Application: 

Beyond just macroeconomic forecasting, AI can be applied to specific sectors like labor 

markets, trade, healthcare, and energy, offering granular insights into sector-specific economic 

scenarios. 

Global Economic Modeling: 

AIôs ability to process large-scale data from multiple sources and regions makes it particularly 

valuable in simulating global economic interactions and predicting how global events (e.g., 

pandemics, climate change) may influence economic development. 

Personalized Economic Forecasting: 

AI can create more personalized forecasts for businesses or even individuals, offering tailored 

insights that help stakeholders better navigate economic uncertainty. 

 

Threats:  

Privacy and Ethical Concerns: 

The use of vast amounts of personal and economic data in AI systems raises concerns about 

data privacy, security, and potential misuse, especially if sensitive data is not adequately protected. 

Job Displacement: 

The automation of economic forecasting and decision-making processes could lead to job 

displacement in sectors reliant on traditional forecasting methods or human expertise. 

Economic Inequality: 

There is a risk that the benefits of AI-driven economic forecasting may be concentrated in 

wealthier nations or corporations that have the resources to invest in such technologies, potentially 

widening global economic inequality. 
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Risk  

of Overfitting: 

AI models, particularly those based on machine learning, can sometimes "overfit" to past data, 

making them less effective in predicting future trends if conditions change dramatically. 

Geopolitical Risks: 

As AI is integrated into economic forecasting, countries may use these technologies for 

competitive advantage, leading to geopolitical tensions, especially if one nationôs predictions 

influence global economic policy disproportionately. 

 

Conclusion: 

Artificial Intelligence is one of the most promising and rapidly developing fields of science and 

technology, with huge potential for increasing the efficiency and competitiveness of the economy, as 

well as solving complex social and humanitarian issues. With its ability to process vast data, recognize 

complex patterns, and simulate various scenarios, AI provides a powerful tool for policymakers to 

make informed decisions. By leveraging AI effectively, countries can improve economic resilience, 

adapt to future challenges, and foster sustainable growth. The integration of AI into economic 

forecasting offers substantial advantages in terms of speed, accuracy, and complexity handling. 

However, it also presents challenges, particularly around data quality, transparency, and biases. While 

the potential for AI to improve decision-making and economic resilience is clear, careful management 

and regulation are essential to ensure that the technology is used ethically and effectively, and to 

mitigate the risks associated with its deployment. 
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Abstract 

 Artifi cial Intelligence (AI) has emerged as a cornerstone of digital transformation across 

industries, driving efficiency, enhancing decision-making processes, and fostering innovation in 

economics, management, and finance. Among its transformative applications, this study highlights a 

novel approach: the use of AI-driven microfinance platforms to advance economic inclusion by 

leveraging unconventional data sources such as mobile phone usage and social media activity. These 

innovations democratize access to financial services, particularly for underserved populations in 

developing economies, catalyzing equitable growth. This article provides an in-depth analysis of AI's 

impact, explores its opportunities and risks, and proposes strategies for sustainable and inclusive 

adoption. 

 

Keywords: Artificial Intelligence (AI), Management, Finance, Economic Inclusion, 

Microfinance, Systemic Risks. 

 

Introduction 

Artificial Intelligence (AI) has rapidly transitioned from a futuristic concept to an integral 

component of modern business practices. In economics, AI is redefining macroeconomic forecasting 

and microeconomic decision-making. In management, it is streamlining operations, improving 

customer experiences, and enabling dynamic resource allocation. In finance, AI applications range 

from fraud detection and algorithmic trading to personalized financial planning. 

Despite these advancements, AI adoption is not without risks. Ethical considerations, 

particularly concerning algorithmic bias and transparency, have come to the forefront. Similarly, data 

privacy breaches and workforce displacement are pressing concerns. This research explores the dual 

aspects of AI in economics, management, and finance, presenting solutions for leveraging its benefits 

responsibly. 

Opportunities of Artificial Intelligence 

¶ Enhanced Decision-Making in Economics: AI enables sophisticated analyses of large and 

complex datasets, allowing economists to make informed predictions. Advanced tools, such as neural 

networks and reinforcement learning, have been applied to macroeconomic modeling. For instance, 

AI-driven models predict inflation trends and GDP growth more accurately by integrating real-time 

data from diverse sources, including social media, government reports, and satellite imagery1. 
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Additionally, AI aids in behavioral economics by analyzing patterns in consumer behavior. This 

insight is critical for businesses and policymakers seeking to optimize pricing strategies and public 

policies. 

¶ Process Optimization in Management: AI technologies are revolutionizing organizational 

management by automating routine tasks and enhancing operational efficiency. AI-powered tools like 

robotic process automation (RPA) handle repetitive functions such as invoice processing, payroll 

management, and customer support, significantly reducing costs and errors. In strategic management, 

AI facilitates real-time decision-making by analyzing market trends and competitor behaviors. For 

example, companies use sentiment analysis powered by natural language processing (NLP) to assess 

customer opinions on products and services, enabling targeted marketing campaigns2. 

¶ Risk Management in Finance: The financial sector has witnessed significant AI integration, 

particularly in risk assessment and fraud detection. Machine learning algorithms analyze transaction 

patterns to detect anomalies that may indicate fraudulent activities. A notable example is PayPal, 

which uses AI to identify suspicious transactions within milliseconds, reducing fraud losses by over 

50%3. AI also supports portfolio management through robo-advisors11, which offer personalized 

investment strategies based on users' financial goals and risk tolerance. This democratizes access to 

financial planning, making it more affordable and inclusive. 

Challenges in AI Adoption 

¶ Ethical and Governance Issues: The deployment of AI in sensitive areas like credit scoring 

and hiring processes has revealed significant ethical challenges. Algorithmic bias, stemming from 

skewed training data, can lead to discriminatory practices. For example, a 2020 study showed that 

some AI systems disproportionately denied loans to minority applicants, raising questions about 

fairness and accountability4. Governance frameworks lag behind the rapid pace of AI innovation. 

Current regulations often fail to address the unique risks posed by AI, such as accountability for 

autonomous decisions and the lack of transparency in "black-box" models. 

Workforce Displacement: Automation powered by AI threatens to displace jobs in sectors 

reliant on routine tasks. According to the report by the World Economic Forum 20235, businesses are 

adopting automation more slowly than expected. Currently, 34% of business tasks are automated, a 

modest 1% increase since 2020. This falls short of earlier predictions that 47% of tasks would be 

automated by 2025. Expectations have now shifted, with 42% of tasks projected to be automated by 

2027, ranging from 35% in reasoning and decision-making to 65% in information and data 

processing. 

Data Privacy and Security Risks: One of the critical challenges in AI adoption is ensuring 

data privacy and security. AI systems often rely on large datasets, which may include sensitive 

personal or organizational information. The collection, storage, and processing of such data raise 

significant concerns about potential breaches, unauthorized access, and misuse. Furthermore, 

compliance with data protection regulations, such as the General Data Protection Regulation (GDPR, 
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a legal framework that sets guidelines for the collection and processing of personal information from 

individuals who live in and outside of the European Union) or similar frameworks, adds complexity 

to AI implementation, especially in cross-border applications. AI systems can also introduce new 

vulnerabilities. For instance, adversarial attacks and data poisoning can compromise model integrity, 

while improper anonymization techniques might inadvertently expose private information. 

Organizations must adopt robust cybersecurity measures, implement ethical AI practices, and 

prioritize transparent data governance to mitigate these risks. Balancing the benefits of AI with 

stringent privacy and security protocols is essential to fostering trust and ensuring sustainable AI 

adoption. 

Systemic Risks in Financial Markets: The integration of AI into financial markets introduces 

significant systemic risks. AI-driven algorithms, widely used for trading, risk assessment, and 

decision-making, can amplify market volatility due to their speed and complexity. For instance, 

algorithmic trading systems may respond to market fluctuations in milliseconds, potentially leading 

to flash crashes or unintended feedback loops. Moreover, the opacity of AI models complicates risk 

management. Financial institutions may struggle to fully understand or predict the behavior of 

complex machine learning algorithms, leading to errors or biases that propagate across the system. 

This lack of transparency can hinder regulators' ability to oversee and mitigate risks effectively. AI 

also increases interconnectivity within financial markets, making systems more susceptible to 

cascading failures. A disruption in one segment - whether due to cyberattacks, model errors, or 

systemic miscalculations - could trigger widespread consequences. To address these challenges, 

robust regulatory frameworks, continuous monitoring, and fail-safe mechanisms are essential to 

ensure that AI enhances market efficiency without jeopardizing stability. 

The graph below shows the most common ways companies are using AI. 

 

Graph 1. 

 
The Most Common Ways Companies Are Using AI6 
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The Graph 1 highlights the diverse applications of artificial intelligence (AI) across various 

business functions, underscoring its transformative role in modern organizations. The data examined 

reveal that the highest adoption rates are observed in customer service (56%), followed by 

cybersecurity and fraud prevention (51%), and digital assistants (47%). Notably, AI is also 

extensively utilized in customer relationship management (46%), inventory management (40%), and 

content creation (35%), reflecting its versatility in optimizing operational efficiency and enhancing 

customer engagement. Furthermore, product recommendations (33%), along with accounting and 

supply chain operations (both 30%), illustrate AI's significant integration in financial management 

and logistics. The presence of AI in recruiting (26%) demonstrates its growing role in streamlining 

human resource processes. 

This distribution of AI applications underscores its pivotal role not only in enhancing economic 

functions, such as supply chain optimization and fraud prevention, but also in advancing management 

practices, including customer relationship management and recruiting. Additionally, AI's use in 

finance-related domains, like accounting, highlights its critical importance in ensuring operational 

accuracy and security. So, the widespread adoption of AI across these diverse functions reflects its 

dual role as a driver of innovation and efficiency. Its integration into economics, management, and 

finance demonstrates the technology's capacity to address the complexities of modern business 

environments, enabling organizations to remain competitive in an increasingly dynamic global 

market. 

Scientific Contribution and Future Direction 

This study presents a novel application of Artificial Intelligence (AI) in advancing economic 

inclusion, focusing on the use of AI-driven microfinance platforms. These platforms leverage 

unconventional data sources such as mobile phone usage patterns, social media activity, and satellite 

imagery to assess creditworthiness with remarkable precision. This approach provides an alternative 

to traditional credit risk models, enabling financial institutions to extend credit to individuals who 

lack formal credit histories, thereby addressing the gap in financial accessibility for underserved 

populations. 

Despite its promising potential, AI-driven microfinance is currently limited to a relatively small 

number of countries7. While nations in countries like China, the USA, the UK, India, Bangladesh, 

Mexico, Indonesia, the Philippines, and Kenya have embraced these innovative financial solutions, 

the technology's adoption remains uneven across the globe. Many regions, particularly those with 

high levels of financial exclusion, have yet to integrate AI into their microfinance systems. This gap 

underscores the need for broader implementation to unlock the benefits of AI-driven microfinance in 

addressing economic disparities. 

To bridge this divide, I propose expanding the adoption of AI-driven microfinance to additional 

countries, especially those with underserved populations and developing digital infrastructures. By 

leveraging alternative data sources and AI-powered analytics, these countries could significantly 

enhance financial inclusion, enabling individuals without formal credit histories to access essential 

financial services. Establishing such systems globally would represent a critical step toward reducing 

inequality and fostering economic development. 
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This innovation represents a paradigm shift in credit risk assessment. Unlike traditional systems 

reliant on static data like income statements or credit records, AI-driven platforms analyze dynamic, 

behavior-based data. For example, mobile phone usage data can reveal patterns of spending and 

saving, while social media interactions may indicate trust networks and financial reliability. Similarly, 

satellite imagery can be employed to evaluate the economic potential of specific activities, such as 

agricultural productivity or urban small-business locations. 

Offerings and Applications 

1. Credit Risk Assessment Using AI: AI algorithms can process unconventional data to develop 

comprehensive risk profiles for individuals without traditional documentation. This enables financial 

institutions to design tailored credit products that align with the unique needs of diverse borrowers. 

2. Personalized Financial Solutions: Based on AI-driven assessments, financial products such 

as microloans or payment plans can be personalized. For example, loans may be structured to match 

seasonal income variations or repayment schedules can be aligned with predicted cash flows. 

3. Integration of Financial Literacy Tools: AI platforms can include embedded financial 

education features, such as chatbots or interactive modules, to guide users through loan application 

processes, repayment strategies, and financial planning. These tools enhance user understanding, 

building trust in the system. 

4. Scalable Technology Infrastructure: These platforms can be designed to operate in areas with 

limited infrastructure, utilizing lightweight, cloud-based systems that require minimal connectivity. 

This ensures scalability and accessibility in remote regions. 

Expected Outcomes 

¶  Enhanced access to credit for underserved populations, enabling individuals and small 

businesses to pursue entrepreneurial and economic opportunities. 

¶  Increased accuracy and inclusivity in credit risk assessments, resulting in lower default rates 

and higher financial system stability. 

¶  Greater user empowerment through financial literacy tools, fostering informed financial 

decision-making and trust in digital financial systems. 

The table below shows the innovation of AI in addressing traditional microfinance challenges. 

 

Table 1. 

Aspect Traditional Microfinance  AI -Driven Microfinance 

Credit 

Assessment 

Static data (income statements, credit 

records) 

Dynamic data (mobile usage, social 

media, imagery) 

Operational 

Costs 
High (manual processing) Reduced (automated processes) 

Credit 

Accessibility 
Limited for underserved populations 

Broader inclusion through alternative 

credit scoring 

Fraud Detection Manual, error-prone AI algorithms for fraud prediction 

Comparison of Traditional and AI-Driven Microfinance Approaches8 

Future Research Directions 

To ensure the successful implementation and scalability of this novel approach, further research 

should explore: 

                                                           
у The table is prepared by the author. 
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¶  Ethical Data Use: Establishing frameworks that prioritize transparency, fairness, and privacy 

in data collection and processing. 

¶  Bias Mitigation: Ensuring AI models are free from systemic biases by designing diverse and 

representative training datasets. 

¶  Sustainable Models: Developing cost-effective and adaptable platform architectures to serve 

regions with limited digital infrastructure. 

This innovative use of AI in microfinance redefines the boundaries of financial accessibility 

and inclusion. By addressing these key challenges and refining the approach, this study provides a 

foundation for the development of equitable financial ecosystems, fostering sustainable economic 

growth and social progress. 

 

Conclusions and Recommendations 

To sum up, Artificial Intelligence (AI) is revolutionizing economics, management, and finance 

by enabling enhanced decision-making, process optimization, and innovative risk management. In 

economics, AI provides tools for predictive modeling and behavioral analysis, empowering 

policymakers and businesses with actionable insights. In management, AI automates repetitive tasks, 

reduces costs, and enhances operational efficiency, fostering innovation in strategic planning and 

customer engagement. Similarly, in finance, AI applications such as fraud detection, algorithmic 

trading, and robo-advisors have redefined traditional practices, increasing both efficiency and 

inclusivity. 

One of the key contributions of this study is identifying the transformative role of AI-driven 

microfinance platforms in fostering economic inclusion. By utilizing non-traditional data sources, 

these platforms provide access to credit for underserved populations, catalyzing broader economic 

development and reducing inequalities in developing economies. 

Despite its transformative potential, AI introduces significant challenges. Ethical dilemmas, 

such as algorithmic bias and lack of transparency, have raised concerns about fairness and 

accountability. Workforce disruptions caused by automation highlight the urgent need for reskilling 

initiatives. Additionally, AI's reliance on vast datasets poses risks to data privacy and security, while 

systemic risks in financial markets underscore the importance of regulatory oversight. 

To harness AI's benefits responsibly, the following recommendations are made: 

¶ Organizations and governments ought to collaborate to develop comprehensive ethical 

guidelines for AI deployment. These frameworks should emphasize fairness, transparency, and 

inclusivity. 

¶ Policymakers should adopt adaptive regulatory approaches, such as risk-based frameworks, 

to ensure AI innovations align with societal values. 

¶ Governments and businesses should invest in education and reskilling programs to prepare 

the workforce for AI-driven economies. 

¶ Transparent AI models that allow stakeholders to interpret decisions are essential for building 

trust and accountability. 

¶ Specific to AI-driven microfinance platforms, researchers and policymakers must work 

together to ensure sustainable scaling while safeguarding ethical and privacy standards. 

By aligning technological advancements with ethical principles, adaptive regulations, and 

inclusive practices, AI can serve as a force for sustainable innovation and equitable growth. 
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