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Abstract:  

Artificial Intelligence (AI) is a multidisciplinary field that combines computer science, 

mathematics, logic, and cognitive science to create systems capable of intelligent behavior. 

Its evolution can be traced through distinct historical phases, including classical AI with 

symbolic reasoning, expert systems, machine learning and data-driven AI, and modern AI 

with deep learning. AI today has diverse applications across sectors such as healthcare, 

finance, robotics, autonomous vehicles, natural language processing, and computer vision. 

Despite its rapid growth, AI faces challenges including limited general intelligence, 

technical constraints, ethical concerns, algorithmic bias, and impacts on employment. Based 

on these findings, the study recommends improving data collection, quality, and 

management to ensure reliable performance, developing strategies to minimize algorithmic 

bias and promote fairness and transparency, establishing ethical guidelines and legal 

frameworks, providing education and training to prepare the workforce for AI-driven 

changes, promoting research to overcome technical limitations and achieve more context-

aware AI, and encouraging organizations to adopt AI responsibly, balancing innovation 

with social and ethical considerations.   

Keywords: Artificial Intelligence, Machine Learning, Deep Learning, Expert Systems, 

Ethics, Data Management, Technological Evolution. 
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1. INTRODUCTION 

 

Artificial Intelligence (AI) has emerged as one of the most transformative technologies of 

the modern era, profoundly reshaping various aspects of human life and organizational 

practices. It represents a scientific field that seeks to design intelligent systems capable of 

performing tasks that traditionally require human intelligence, such as learning, reasoning, 

problem-solving, and decision-making. With the rapid advancement of digital technologies, 

AI has become a cornerstone of innovation across economic, social, and institutional 

domains. 

The origins of Artificial Intelligence date back to the mid-twentieth century, when early 

researchers began exploring the possibility of creating machines that could simulate human 

cognitive processes. Initial efforts focused on symbolic reasoning and rule-based systems, 

which laid the theoretical foundations of the field. Over time, the limitations of these early 

approaches led to the development of more advanced techniques, including machine 

learning, neural networks, and data-driven models, which significantly enhanced the 

capabilities of intelligent systems. 

The evolution of Artificial Intelligence has been closely linked to progress in computing 

power, data availability, and algorithmic efficiency. Today, AI applications extend across 

numerous sectors, including healthcare, finance, education, industry, and public 

administration. This rapid evolution raises important questions regarding the conceptual 

understanding of AI, the stages of its development, and the implications of its growing 

integration into modern societies, making it a critical subject for academic and scientific 

investigation. 

Research Problem 

Despite the widespread adoption and increasing importance of Artificial Intelligence, there 

remains a lack of comprehensive understanding regarding its conceptual foundations, 

historical emergence, and evolutionary trajectory. This gap may lead to ambiguous 

interpretations of AI and hinder its effective and responsible utilization. Accordingly, the 

research problem can be formulated as follows: 

How can Artificial Intelligence be conceptually understood through its origin and 

evolutionary development, and what are the key factors that have shaped its current form? 

To address the main research problem, the following sub-questions are proposed: 
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- What is meant by Artificial Intelligence from a conceptual and theoretical perspective? 

- How did Artificial Intelligence originate, and what were the key historical milestones 

in its early development? 

- What are the main stages of evolution of Artificial Intelligence technologies? 

- What factors have contributed to the rapid advancement of Artificial Intelligence in 

recent decades? 

Significance of the Study 

- The significance of this study lies in its attempt to provide a clear and systematic 

understanding of Artificial Intelligence by linking its concept to its historical and 

evolutionary dimensions. Academically, it contributes to enriching the theoretical 

literature on AI and serves as a reference for researchers and students interested in 

digital transformation and intelligent systems. Practically, the study helps decision-

makers and institutions better comprehend the foundations of AI, enabling more 

informed and effective adoption of intelligent technologies in various fields 

Research Objectives 

This study aims to achieve the following objectives: 

- To clarify the conceptual framework of Artificial Intelligence. 

- To examine the historical origins and early development of Artificial Intelligence. 

- To analyze the major stages in the evolution of Artificial Intelligence technologies. 

- To identify the technological and scientific factors that have influenced the growth of 

Artificial Intelligence. 

2. The concept of artificial intelligence: 

Artificial Intelligence as a Scientific Discipline 

Artificial Intelligence is a branch of computer science concerned with the design of 

intelligent machines that can perform tasks typically requiring human intelligence, such as 

reasoning, learning, and problem-solving.(McCarthy, 2007) 

- Artificial Intelligence as Intelligent Behavior 

           Artificial Intelligence is the study of agents that receive percepts from the 

environment and perform actions that maximize their chances of achieving defined goals. 

(Russell & Norvig, 2021) 
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- Artificial Intelligence as Human Intelligence Simulation 

Artificial Intelligence refers to the capability of a machine to imitate intelligent human 

behavior, including learning, reasoning, and self-correction. (Kaplan & Haenlein, 2019)- 

- Artificial Intelligence as Learning Systems 

Artificial Intelligence is a set of techniques that allow machines to learn from data, identify 

patterns, and make decisions with minimal human intervention. (Alpaydin, 2020) 

 

- Artificial Intelligence in Organizational and Economic Contexts 

Artificial Intelligence represents systems that exhibit intelligent behavior by analyzing their 

environment and taking autonomous actions to optimize specific objectives, particularly in 

business and organizational settings. (OECD, 2019) 

-  Comprehensive Academic Definition (Research-Oriented) 

Artificial Intelligence is a multidisciplinary field that focuses on creating intelligent systems 

capable of perceiving their environment, learning from experience, reasoning logically, and 

making autonomous decisions to achieve specific goals. (Nilsson, 2010) 

 

3.The Origins of Artificial Intelligence 

The origins of Artificial Intelligence (AI) can be traced back to the mid-twentieth century, 

when scientists began to question whether machines could simulate aspects of human 

intelligence. Early theoretical foundations were influenced by developments in mathematics, 

logic, and neuroscience, particularly the work of Alan Turing, who proposed the idea that 

machines could exhibit intelligent behavior indistinguishable from that of humans. His 

famous “Turing Test” laid a conceptual basis for evaluating machine intelligence and 

remains a reference point in AI research . 

The formal birth of Artificial Intelligence as an academic field is generally associated with 

the Dartmouth Summer Research Project on Artificial Intelligence held in 1956. Organized 

by John McCarthy, Marvin Minsky, Nathaniel Rochester, and Claude Shannon, this 

conference introduced the term “Artificial Intelligence” for the first time. The participants 

believed that every aspect of learning and intelligence could, in principle, be described so 
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precisely that a machine could be made to simulate it, reflecting the optimism that 

characterized early AI research . 

During its early stages, AI research focused mainly on symbolic reasoning and rule-based 

systems, often referred to as “classical AI.” Researchers developed programs capable of 

solving logical problems, playing games such as chess, and proving mathematical theorems. 

Although these early systems demonstrated promising results, they were limited by 

computational power and their inability to handle uncertainty and real-world complexity, 

which later led to periods of reduced funding known as “AI winters” (Nilsson, 2010). 

Despite these challenges, the foundational ideas developed during the early origins of 

Artificial Intelligence played a crucial role in shaping the field’s future trajectory. Advances 

in hardware, the availability of large datasets, and the emergence of machine learning 

techniques eventually revitalized AI research. Understanding the origins of AI is therefore 

essential for appreciating its current capabilities and ongoing evolution, as contemporary 

systems build upon decades of theoretical and experimental work initiated in its early 

beginnings (Russell & Norvig, 2021) 

4.Evolution of Artificial Intelligence – Historical Phases 

Among the most crucial milestones in the development of artificial intelligence is : 

(Alpaydin, 2020), (Kaplan & Haenlein, 2019), (Russell & Norvig, 2021) 

- Classical AI (1950s–1960s) 

 Focus: symbolic reasoning, logic, and problem-solving. 

 Achievements: programs for playing chess, solving puzzles, proving mathematical 

theorems. 

 Limitations: limited computing power, inability to handle real-world complexity. 

 

-  Expert Systems & Knowledge-Based AI (1980s) 

 Focus: rule-based systems and knowledge databases for decision-making. 

 Applications: medical diagnosis, industrial process control. 

 Limitations: rigid systems, difficult to update knowledge bases. 

-  Machine Learning & Data-Driven AI (1990s–2000s) 

 Focus: learning from data and improving performance over time. 

 Techniques: neural networks, support vector machines, probabilistic models. 
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 Applications: speech recognition, image analysis, financial forecasting. 

 

- Modern AI & Deep Learning (2010s–Present) 

 Focus: deep learning, big data analytics, cloud computing. 

 Capabilities: perception, natural language understanding, autonomous decision-

making. 

 Applications: healthcare, autonomous vehicles, robotics, smart cities, finance. 

 Limitations: achieving general intelligence and contextual understanding remains 

challenging. 

- 5. Increased Computational Power: The development of faster and more efficient 

processors, GPUs, and cloud computing infrastructure has enabled AI algorithms to 

process massive amounts of data quickly. 

- Availability of Large Datasets: The exponential growth of digital data from the 

internet, social media, IoT devices, and enterprise systems has provided the raw 

material for training AI models effectively. 

- Advances in Machine Learning Algorithms: Innovations in neural networks, deep 

learning, reinforcement learning, and other AI techniques have improved the ability 

of machines to learn complex patterns and make accurate predictions. 

- Improved Storage and Memory Technologies: Enhanced storage systems and 

memory capacities have facilitated the handling of large-scale datasets and models. 

- Open-Source Frameworks and Tools: The availability of open-source AI libraries, 

frameworks, and platforms (e.g., TensorFlow, PyTorch) has accelerated research, 

experimentation, and deployment. 

- Investment and Funding: Increased investment from governments, research 

institutions, and private companies has fueled AI research, infrastructure, and 

applications. 

- Interdisciplinary Research: Collaboration across computer science, mathematics, 

neuroscience, and cognitive science has enriched AI methodologies and inspired 

innovative solutions. 

- Global Connectivity and Collaboration: International research collaboration and 

the rapid sharing of findings, datasets, and tools have accelerated knowledge 

dissemination and innovation. 

6.Fields of Artificial Intelligence 
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-  Machine Learning (ML) 

 Focuses on enabling machines to learn from data and improve performance over 

time without being explicitly programmed. 

 Applications: predictive analytics, recommendation systems, fraud detection. 

(Alpaydin, 2020) 

-  Deep Learning (DL) 

 A subfield of machine learning using neural networks with multiple layers to 

model complex patterns. 

 Applications: image recognition, speech recognition, natural language processing. 

(LeCun, Bengio, & Hinton, 2015) 

- Natural Language Processing (NLP) 

 Enables machines to understand, interpret, and generate human language. 

 Applications: chatbots, virtual assistants, machine translation, sentiment analysis. 

(Jurafsky & Martin, 2021) 

- Computer Vision 

 Focuses on enabling machines to interpret and analyze visual information from 

the world. 

 Applications: autonomous vehicles, facial recognition, medical imaging. 

(Szeliski, 2010) 

- Robotics 

 Combines AI with mechanical systems to create autonomous or semi-

autonomous machines. 

 Applications: industrial robots, drones, healthcare robots. 

(Siciliano & Khatib, 2016) 

- Expert Systems & Knowledge-Based AI 

 Uses a database of rules and facts to provide advice or solve problems in specific 

domains. 

 Applications: medical diagnosis, industrial process control, financial advisory. 

(Nilsson, 2010) 
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-  Reinforcement Learning 

 Machines learn to make sequences of decisions by receiving rewards or penalties. 

 Applications: game AI, autonomous driving, robotic control. (Sutton & Barto, 2018) 

- Cognitive Computing 

 AI systems that attempt to simulate human thought processes in a computerized 

model. 

6. Challenges of Artificial Intelligence 

- Data Quality and Availability 

 Artificial Intelligence systems depend on large volumes of high-quality data to 

learn and make accurate decisions. 

 Incomplete, biased, or poorly structured data can significantly reduce the reliability 

of AI outputs. 

 Limited access to representative datasets remains a major barrier in many sectors. 

- Algorithmic Bias and Fairness 

 AI systems may inherit and amplify biases present in historical data. 

 This can lead to discriminatory outcomes in areas such as recruitment, credit 

assessment, and criminal justice. 

 Ensuring fairness and inclusivity in AI algorithms is a major technical and ethical 

challenge. 

- Ethical Concerns 

 AI raises ethical issues related to autonomy, human oversight, and moral 

responsibility. 

 The use of AI in surveillance and decision-making threatens individual rights and 

freedoms. 

 Establishing ethical guidelines remains a global challenge. 

- Privacy and Data Protection 

 AI applications often require the collection and processing of sensitive personal 

data. 

 Risks of data misuse, breaches, and unauthorized access are increasing. 
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 Compliance with data protection regulations is complex and varies across 

jurisdictions. 

(OECD, 2019) 

- Legal and Regulatory Challenges 

 There is a lack of clear legal frameworks governing AI development and 

deployment. 

 Determining accountability for AI-driven decisions is often unclear. 

 Regulatory gaps slow down responsible AI adoption. 

-  Impact on Employment 

 AI-driven automation may lead to job displacement in certain sectors. 

 The demand for new digital skills is increasing, creating skill gaps in the labor 

market. 

 Managing workforce transition is a major socioeconomic challenge. 

 

- Technical Limitations 

 Current AI systems lack general intelligence and common-sense reasoning. 

 Most applications are narrow and task-specific. 

 High computational costs limit scalability in some contexts. (Nilsson, 2010) 

-  Transparency and Explainability 

 Many AI models function as “black boxes,” making their decisions difficult to 

interpret. 

 Lack of explainability reduces trust among users and decision-makers. 

 Enhancing AI transparency is essential for responsible use. 

7. CONCLUSION  

Artificial Intelligence (AI) has evolved from a theoretical concept to a practical and 

multidisciplinary field that impacts almost every aspect of modern life. By understanding 

its origins, evolution, key fields, and challenges, researchers and practitioners can better 

appreciate the scope, potential, and limitations of AIThe study reached a set of results, 

including the following: 

- AI is a multidisciplinary field that combines computer science, mathematics, logic, 

and cognitive science to create systems capable of intelligent behavior. 
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- The evolution of AI can be divided into distinct historical phases: classical AI 

(symbolic reasoning), expert systems, machine learning and data-driven AI, and 

modern AI with deep learning. 

- AI has diverse applications across multiple domains, including healthcare, finance, 

robotics, autonomous vehicles, natural language processing, and computer vision. 

- Despite rapid development, AI still faces challenges such as limited general 

intelligence, technical limitations, ethical concerns, algorithmic bias, and impacts on 

employment. 

- AI systems have the potential to optimize decision-making, enhance productivity, 

and improve organizational and economic outcomes when applied responsibly. 

  According to the results, the following recommendations are proposed: 

- Improve data collection, quality, and management to ensure AI systems function 

reliably and produce accurate results. 

- Develop and implement strategies to reduce algorithmic bias and ensure fairness, 

transparency, and accountability in AI systems. 

- Establish clear ethical guidelines and legal frameworks to regulate AI deployment 

and protect individual rights. 

- Provide training and educational programs to prepare the workforce for AI-driven 

changes and emerging skill requirements. 

- Promote research in advanced AI techniques to address current technical limitations 

and move toward more context-aware and general intelligence systems. 

- Encourage organizations to adopt AI responsibly, integrating it into decision-making 

while balancing innovation with social and ethical considerations. 

References  

McCarthy, J. (2007). What is artificial intelligence? Stanford University. https://www-

formal.stanford.edu/jmc/whatisai.pdf 

Russell, S. J., & Norvig, P. (2021). Artificial intelligence: A modern approach (4th ed.). Pearson. 

Kaplan, A., & Haenlein, M. (2019). Siri, Siri, in my hand: Who’s the fairest in the land? On 

the interpretations, illustrations, and implications of artificial intelligence. Business 

Horizons, 62(1), 15–25. https://doi.org/10.1016/j.bushor.2018.08.004 

Alpaydin, E. (2020). Introduction to machine learning (4th ed.). MIT Press. 

https://www-formal.stanford.edu/jmc/whatisai.pdf
https://www-formal.stanford.edu/jmc/whatisai.pdf
https://doi.org/10.1016/j.bushor.2018.08.004


 

Scientific Journal of Economic Dialogue  Volume: 04 /  N°: 02 (2026), p 43-53 

 

53 

 

Organisation for Economic Co-operation and Development (OECD). (2019). Artificial 

intelligence in society. OECD Publishing. https://doi.org/10.1787/eedfee77-en 

Nilsson, N. J. (2010). The quest for artificial intelligence: A history of ideas and achievements. 

Cambridge University Press. 

. 

Brynjolfsson, E., & McAfee, A. (2017). Machine, platform, crowd: Harnessing our digital future. 

W. W. Norton & Company. 

OECD. (2019). Artificial intelligence in society. OECD Publishing. 

https://doi.org/10.1787/eedfee77-en 

O’Neil, C. (2016). Weapons of math destruction: How big data increases inequality and threatens 

democracy. Crown Publishing Group. 

 

 

 

https://doi.org/10.1787/eedfee77-en
https://doi.org/10.1787/eedfee77-en

