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Abstract 
The stock market faces persistent challenges, including inefficiencies, volatility, 
and barriers to entry, which hinder its accessibility and reliability for investors. 
This paper explores how artificial intelligence (AI) can address these challenges 
by revolutionizing research, automation, and prediction in the stock market. 
The primary research question addressed in this study is: “How can artificial 
intelligence enhance market efficiency, investor decision-making, and accessi-
bility in the stock market, and what are the associated ethical and regulatory 
challenges?” Using a systematic literature review methodology, this paper ex-
amines data processing techniques such as big data analytics and machine 
learning, which are critical for developing AI-accelerated analysis models like 
real-time and sentiment analysis. It also evaluates AI’s role in automation and 
prediction through portfolio management, predictive analysis, and risk miti-
gation, emphasizing advanced machine learning techniques, including deep 
learning, reinforcement learning, random forest, and generative AI. The find-
ings indicate that AI significantly improves market efficiency, enhances deci-
sion-making accuracy, and increases accessibility for a broader range of inves-
tors. However, ethical and regulatory challenges, including accountability, 
equality, and data protection, remain critical considerations for successful im-
plementation. The paper concludes that while AI has the potential to transform 
the stock market into a more efficient and inclusive environment, achieving 
this requires responsible integration and robust oversight. 
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1. Introduction 

Artificial intelligence (AI) has been a highly-discussed topic in the last few years. 
Over the last decade, industries around the world have been implementing new 
AI technologies to improve the efficiency and accuracy of their systems. In 
healthcare, AI-powered surgeons are revolutionizing treatments (Davenport & 
Kalakota, 2019), whilst self-driving cars are transforming the automotive industry 
(The Feed, 2023). Until recently, AI seemed like a technology of the future, not 
part of the present. However, with the establishment of ChatGPT, a revolutionary 
generative AI platform, people worldwide have access to witness how AI can en-
hance our lives. 

As more light is being centered on the wide range of possible AI applications, 
the integration of the relatively new technology into the stock market is becoming 
a realizable reality. Data processing and predictive capabilities, two aspects of AI, 
are crucial in this field. Through analysis models that conduct sentiment and real-
time analysis, the technology can hedge numerous challenges, including volatility 
and investor accessibility. These advancements, powered by machine learning and 
its sub-applications, could revolutionize the functionality of the stock market. 
Overall, this paper hypothesizes that AI significantly enhances market efficiency, 
decision-making, and accessibility while posing challenges related to ethics and 
regulation. 

2. Methodology 

This study employs a systematic literature review to evaluate the role of artificial 
intelligence in addressing inefficiencies, volatility, and accessibility challenges in 
the stock market. The review focuses on sources published between 2018 and 
2024, selected from databases such as Scopus, Google Scholar, and IEEE Xplore to 
ensure relevance. AI technology is a dynamic and rapidly-changing field, which 
requires careful consideration of which sources are used. As information about 
the technology, including its latest advancements, real-time examples and regula-
tory climate constantly evolves, it is imperative to gather data mainly from the 
recent past. The search strategy involved using keywords such as “AI in stock mar-
ket,” “machine learning in trading,” “sentiment analysis in finance,” and “ethical 
implications of AI.” To ensure high-quality and relevant findings, the following 
inclusion and exclusion criteria were applied: 

Inclusion Criteria: 
• Studies focusing on AI applications in financial markets, including real-time 

analysis, predictive modeling, portfolio management, and risk mitigation. 
• Articles discussing ethical and regulatory considerations, such as data protec-

tion and algorithmic bias. 
• Peer-reviewed articles, industry reports, and case studies published in reputa-

ble journals and platforms. 
Exclusion Criteria: 

• Research unrelated to AI in the stock market or broader financial markets. 
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• Studies published before 2018, unless foundational to the topic. 
• Articles with limited accessibility or insufficient methodological transparency. 

A total of 161 sources and 37 peer-reviewed journal articles were selected for 
review, comprising 7 industry reports and 117 additional materials, including case 
studies, online articles, and conference papers. These sources were analyzed to 
identify key themes, such as the transformative potential of AI in market research 
and prediction, as well as challenges like data privacy and bias. This comprehen-
sive approach ensures a balanced evaluation of AI’s benefits and limitations, of-
fering a nuanced understanding of its impact on the stock market. 

3. Possibilities for Application in Research 

The introduction of AI has brought a multitude of possibilities to data processing 
that can enhance the stock market, specifically research, automation, and predic-
tion. An increase in the depth and accuracy of these aspects could make AI more 
reliable and accessible. Overall, this could transform the way investors research 
and make decisions. Despite its potential to revolutionize the market, it’s crucial 
to remain apprehensive of AI and understand the ethical implications and possi-
ble regulatory issues of this relatively newly discovered technology. 

This first section details how artificial intelligence (AI) is being employed in 
data processing and the applications of the resulting AI-powered analysis models. 
I specifically detail the role of big data and ML in real-time and sentiment analysis 
models, as well as how they are transforming the depth and accuracy of market 
research. 

3.1. Terminology 

First, it is important to understand related terminology and background infor-
mation of AI-accelerated data processing. This will be important to know in order 
to understand the more advanced techniques of AI that are revolutionizing re-
search and portfolio management in the market. For instance, data processing, in 
short, is the collection of information to produce a meaningful output (UAGC 
Staff, 2024). On a mass scale, it can be used to perform a variety of tasks; for ex-
ample, in many hospitals, data processing is being utilized to track patient well-
being and manage their records (Freedman, 2018). In quantitative trading, a form 
of investing based on the implementation of historical figures in hopes of making 
more accurate decisions in the future, big data analytics is changing the way in-
vestors make decisions. 

Big data analytics is characterized by processing high volumes of high-velocity 
data from a multitude of sources and is powered by machine learning, a subset of 
AI (Wang, Xu, & Pedrycz, 2017). Through big data, firms like Amazon have im-
proved efficiency substantially, reaching close to 40% of sales based on big data-
enhanced personalized recommendations (Shabbir & Gardezi, 2020). As evi-
denced by its technical aptitude, big data analytics consists of four aspects: vol-
ume, velocity, variety, and veracity (Marr, 2021). Volume refers to the massive 
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amounts of data generated daily, such as stock prices, financial reports, and media 
coverage. Velocity is the speed at which this data is produced and how fast it must 
be to remain relevant. In the stock market, velocity is especially important for fast-
moving strategies and short-term trading. Variety refers to the format of the data 
for processing structured data like spreadsheets and unstructured data like news 
articles. Lastly, veracity focuses on data reliability, a key aspect in the stock market 
due to the high volume and velocity of information. 

Machine learning (ML) incorporates the four aspects of big data analytics to 
identify key patterns and trends (Goodell, Kumar, Lim, & Pattnaik, 2021). It uses 
these patterns to create its own algorithms whilst building on its knowledge by 
continuously processing more data in real-time. In the stock market, big data an-
alytics and machine learning are used to predict stock prices and create algorithms 
(Rundo, Trenta, di Stallo, & Battiato, 2019). For example, big data analytics can 
track millions of transactions in stock markets worldwide, enabling investors to 
leverage on external factors impacting their regional market and find patterns. It 
also helps investors to go through high volumes of information and make the most 
accurate decisions. ML also plays an important role, as it accelerates big data by 
processing even more data faster. It’s also the base for large language models 
(LLMs) and natural language processing (NLP) (Vaniukov, 2024). These pro-
cesses are used in big data for AI to analyze human writing and in generative AI 
platforms, like ChatGPT, to replicate human text (Stöffelbauer, 2023). 

Big data and ML are transforming research by enabling investors to use real-
time and sentiment analysis (Awan, Rahim, Nobanee, Munawar, Yasin, & Zain, 
2021). With further development, they can play a massive part in research, auto-
mation, and prediction (Sivarajah, Kumar, Kumar, & Chatterjee, 2024). The up-
coming section explores the impact of these analysis methods on the research by 
explaining how they work and why they are so effective. 

3.2. The Role of Analysis Models 

Analysis models often focus on specific market factors and delve into them com-
prehensively. With AI, analysis models can conduct even deeper research to a 
scale beyond human capabilities by using advanced data processing techniques 
like ML (Keylabs, 2024). This paper explores two key features of AI analysis mod-
els: a deeper understanding of market dynamics and more accurate insights. 

To improve the scope of research, AI programs can amass and process high 
volumes of data to deliver quick insights, which otherwise takes a trained group 
of specialists (Friedenthal, Moore, & Steiner, 2015). Remaining aware of market 
dynamics and having access to the latest news is necessary for consistently suc-
cessful investment decisions. This is because the stock market often has massive 
shifts in public sentiment and global events that occur suddenly and cause signif-
icant stock fluctuations (Kareem, Fayed, Rady, El-Regaily, & Nema, 2023). Un-
derstanding the current situation can significantly improve investment decision-
making, and AI-accelerated big data analytics and machine learning can be 
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incredibly useful in developing that understanding. These evaluations require a 
lot of time and effort, especially for amateur or individual investors. Through AI, 
analysis can be much deeper without taking as much effort on the investor’s side 
(Na, 2024). ML can even further AI’s prowess by producing more sources for the 
input data, showing how AI integration could transform research depth (MLM 
Team, 2022). This can benefit amateur investors, in particular, who don’t have the 
resources to learn how to professionally analyze market factors and fluctuations. 
Instead, in-depth AI analysis can form the basis of their research and guide them 
to make better investment decisions. 

Overall, AI-enhanced analysis outperforms traditional approaches in this area 
by leveraging its ability to handle vast amounts of unstructured data efficiently. 
For example, while traditional methods may rely on small, structured datasets to 
predict trends, AI models can analyze massive amounts of data in real-time, im-
proving accuracy and scope. It also forms the basis of more advanced analysis 
models like real-time and sentiment analysis, which procure analysis in specific 
aspects of the stock market (Wable, 2023). These models can revolutionize market 
research and need analysis to be performed comprehensively. 

Through AI and ML integration, analysis models also improve accuracy with 
big-data analytics. Consistently maintaining accuracy is difficult because the rele-
vance and quality of data collected aren’t always consistent. There are two main 
problems: the high velocity of data and its unstructured format (Big Data Frame-
work, 2019). Firstly, with quintillion bytes of data produced every day, screening 
data that matches the speed of the information’s production is crucial (Duarte, 
2023). This poses a logistical issue as big data analytics need to be expedited to 
filter all irrelevant information. The second fundamental issue is the lack of stand-
ardization in the information format, an unavoidable challenge in data processing. 
Unstructured data, which is information that’s not organized in any particular 
manner or format, is the root of the issue (Baig, 2024). This data type includes 
text, images, and video. For corporations who want to get a truly comprehensive 
understanding of market dynamics like public sentiment and economic trends, 
processing as much data as possible, including information that isn’t in any stand-
ardized format, can make a significant difference. To combat these issues, the pro-
cessing of high volumes of information, referred to as big data analytics, is neces-
sary. This is because ML processes will exponentially improve as more data is pro-
cessed (Pugliese, Regondi, & Marini, 2021). Over time, as AI is trained to filter out 
irrelevant data, findings will be increasingly more reliable. As accuracy increases, 
processes like real-time analysis and sentiment analysis will be much more effec-
tive as only relevant data is used as input. 

Analysis models have a range of applications that can further improve market 
research. These models align with the research question by demonstrating how AI 
applications, such as real-time and sentiment analysis, address inefficiencies and 
data overload in the stock market. In the next part of this section, I detail the two 
most important advanced AI models and their applications. I analyze how real-
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time and sentiment analysis provides answers to the hypothesis that AI can sig-
nificantly enhance market research and decision-making, starting with real-time 
analysis. 

3.3. Real-Time Analysis 

Real-time analysis, the process through which data is collected, processed, and 
used as soon as it’s accessible, has copious applications, especially for investors 
looking to leverage small price fluctuations (Sisense, 2018). This analysis model 
analyses the data it receives immediately to provide quick and actionable insights. 
The data can be both structured and unstructured, making real-time analysis 
models effective at gauging the overall market at a given time (Adlakha, Ridhima, 
& Katal, 2021). In the stock market, these models monitor live feeds of stock 
prices, market news, and even social media activity to help investors make in-
formed decisions faster. It also helps substantially in creating more accurate short-
term investments. Through AI acceleration, real-time analysis models can help 
spot patterns and register the smallest changes in price (Striim Team, 2024). 

Additionally, real-time analysis models can help investors track the market at 
all times. Although human researchers cannot stay attentive to the market during 
all hours, AI is free from physical limitations and can continuously run processes 
in the background. Traditional strategies also rely on periodic fundamental and 
quantitative updates, while AI-enhanced models provide up-to-the-minute infor-
mation at all times. This can improve the depth of research for both institutional 
and individual investors significantly. Furthermore, AI can filter out unessential 
information and alert users only when something significant occurs, which mini-
mizes time wasted and improves efficiency. This can happen because of ML pro-
cesses, which train AI to filter high-velocity data to get only high-quality, relevant 
information (Mahesh, 2020). This overall improves research accuracy, which, in 
the incredibly competitive stock market, can provide a significant edge for inves-
tors using the tool. Over time, AI-accelerated real-time analysis may get increas-
ingly more accessible to the general public, revolutionizing the stock market as 
more people leverage minute price changes. 

A prominent example of the possibilities of real-time analysis models is Alpha-
Sense, an AI-powered platform that uses real-time analysis models to gather and 
produce financial insights for its users. Through big data analytics, the models can 
process a wide array of data as it is produced, enabling investors to respond faster 
to emerging opportunities or risks and giving them a significant edge in volatile 
markets (Taba, Tolan, & Meering, 2024). Traditional analysis methods rely on 
pre-compiled datasets and periodic updates, which results in delayed responses. For 
example, while AlphaSense can flag market shifts within minutes of social media or 
news activity, traditional models may take hours or even days to analyze similar 
insights. AlphaSense is being utilized in the market, especially for its ability to reduce 
the time spent on manual analysis and improve decision-making accuracy. 

Similarly, Kensho, developed by S&P Global, is another real-time analysis tool 
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that specializes in processing large data sets. Through ML, Kensho is able to un-
cover hidden correlations in data at a rapid rate so investors can react proactively 
instead of reactively (S&P Global, n.d.). In comparison, traditional quantitative 
analysis techniques might miss these subtle patterns entirely or take significantly 
longer to recognize their relevance. For example, if a major geopolitical event like 
a trade agreement or conflict is announced, Kensho can instantly process the in-
formation and predict its potential impact on specific industries or stock prices. 
However, it could take a human analyst hours to accurately identify the pattern, 
resulting in possible missed opportunities. In the market now, investors and larger 
players are capitalizing on the real-time analysis capabilities of models like Alpha-
Sense and Kensho, including hedge funds, investment firms, and even govern-
ment agencies (CBM Team, 2024). By leveraging these tools, users can stay ahead 
of the curve, developing an edge that enables them to react swiftly and effectively. 

Overall, through its numerous benefits, such as improving depth, accuracy, and 
even accessibility, AI-accelerated real-time analysis can revolutionize research in 
the stock market. These findings align with the research question by showing how 
AI addresses inefficiencies, mitigates volatility, and enables investors to act pro-
actively. Real-time analysis models like AlphaSense and Kensho illustrate the hy-
pothesis that AI can significantly enhance decision-making for a range of inves-
tors. By addressing these core challenges, real-time analysis provides a concrete 
example of how AI can revolutionize market research, providing many more op-
portunities for investors willing to integrate the tool into their strategy. 

3.4. Sentiment Analysis 

Besides real-time time analysis, AI can also accelerate sentiment analysis. Senti-
ment analysis models help understand public demeanor towards specific stocks 
or the market in general by analyzing news, social media, and other indicators of 
sentiment (van Attelveldt, van der Velden, & Boukes, 2021). Due to its research 
utility, sentiment analysis is used by many corporations for various purposes. For 
example, it’s used by Bloomberg for creating effective news feeds (Welson-
Rossman, 2019), by Apple to enhance their products, and by Google to create per-
sonalized ads (The App Solutions, 2023). AI boosts this analysis by mitigating 
bias, making analysis models more reliable. Sentiment analysis is all about under-
standing the tone and connotations of human text. This is achieved through nat-
ural language processing (NLP), which allows AI to form connections between 
words and ideas and makes it possible for machines conducting sentiment analy-
sis to link synonyms and like phrases correctly (Kleinings, 2024). Through various 
NLP preprocessing techniques, AI is able to process large volumes of unstructured 
data efficiently (Vaniukov, 2024). These techniques include tokenization, which 
breaks text into words and phrases, and named entity recognition, which identi-
fies names of companies and stocks (UbiAI, 2023). They are imperative in ensur-
ing accuracy and extracting solely relevant information from a large range of 
sources. Sentiment scoring, which is assigning positive, negative, or neutral values 
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to text, is another vital technique as it allows models to gauge tone by simply an-
alyzing tweets or news headlines about a company (Kannan et al., 2016). Words 
can be deriving from different languages as well, as advanced NLP programmes 
can translate and utilize varying languages; in the European Parliament, the Eu-
roparl parallel corpus is created from the group’s conferences and comprises of 21 
languages (Khurana et al., 2022). 

Traditional strategies, including human researchers and rule-based computing 
systems, have a series of drawbacks that AI integration can solve. For example, 
human analysts might sift through selected news articles or social media posts to 
gauge market sentiment, but this approach is time-consuming, prone to human 
error, and cannot be used to process the vast volume of data generated daily. Rule-
based systems, meanwhile, rely on predefined keyword dictionaries that may miss 
nuanced language and slang. For instance, traditional models might flag a tweet 
containing the word “bullish” as positive but fail to recognize sarcasm. NLP-
driven AI models can accurately interpret this nuance, improving the accuracy of 
these models. 

Furthermore, it’s likely for human analysts to make mistakes in gauging these 
factors, especially due to implicit bias. Though we may not always be aware, our 
subconscious feelings and ideas affect our everyday decisions, particularly our 
judgment. Through ML, sentiment analysis models could be trained to apply the 
same criteria across all text it has to analyze (Mehta, Pandya, & Kotecha, 2021). 
Additionally, the continuous expansion of AI’s databases helps reduce inaccura-
cies and anomalies, while simultaneously updating sentiment markers with up-
to-the-minute data. This helps form a more accurate and less biased judgment on 
sentiment, considerably improving the accuracy of research. (This can be argued 
against, however, as algorithms created by humans will inherently carry human 
bias, an important issue explored later in Section 4.) 

Overall, AI-boosted sentiment analysis in the stock market can help form a 
better understanding of stocks and companies, improving market research sub-
stantially. Public sentiment is a predominant factor impacting stock prices, 
which makes AI-accelerated sentiment analysis very important to utilize (Tiwari, 
Abakah, Bonsu, Karikari, & Hammaoudeh, 2022). Furthermore, there are a large 
number of sources for models to analyze, as most news channels and media plat-
forms provide daily updates and reports on market dynamics, trends, and even 
public sentiment. These all impact public sentiment and, therefore, the stock mar-
ket as a whole. Firms and influential individuals often also impact sentiment; re-
search from Maryland Smith has shown that 92% of firms use their Twitter ac-
counts more than once a day, with some tweets having a tremendous impact on 
stock prices (Kannan, 2021). This creates a large pool of sources that big data an-
alytics can process to get very accurate results. Because of this, ML can power gen-
erative AI and NLP large language models (LLMs) like ChatGPT used to under-
stand human text and speech (Harshvardhan, Gourisaria, Pandey, & Rautaray, 
2020). 
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All things considered, the integration of AI with analysis models exemplifies 
the revolutionary impact it can have on the stock market. It supports the hypoth-
esis of how AI can transform the scope and depth of research through the vast 
amount of information analyzed every second in real-time analysis and the com-
plex insights made with NLP in sentiment analysis. Together, these models high-
light how AI-driven tools transform the stock market into a more efficient, accu-
rate, and inclusive environment. It also reflects how AI dramatically improves ac-
curacy through tools like ML, which helps filter out irrelevant data and minimize 
bias. In the future, as more investors start using these tools, the way people re-
search and ultimately make decisions in the stock market could completely 
change. 

4. AI-Enhanced Automation and Prediction 

As examined in the first section, AI is revolutionizing research in the stock mar-
ket. Along with its array of possibilities in research, the autonomous and predic-
tive applications of AI could further transform the stock market. These applica-
tions include automated portfolio construction and management, as well as pre-
dictive analysis and risk management. Earlier, I detailed how AI enhances depth, 
accuracy, and other important factors through big data and ML. In this section, I 
will analyze the process through which AI remains reliable, as written below. After 
that, I’ll be exploring the advantages of AI as well as possible challenges in imple-
mentation to wrap up the section. 

4.1. Deep Learning and Reinforcement Learning 

To create a successful AI-run portfolio, the implementation of accelerated data 
processing techniques is crucial, especially ML (Takyar, 2023). ML programs can 
revolutionize algorithmic trade through historical data analysis (Strader, Rozycki, 
Root, & Huang, 2020). This analysis can help deduce patterns in price fluctuations 
and be developed in AI-accelerated portfolios to provide statistical insights on in-
vestment decisions, such as the probability of success and risk (Bansal, 2024). ML 
can also be used to support AI-automated investment decisions and even create a 
completely AI-run stock portfolio. 

Advanced ML systems, including deep learning (DL) and reinforcement learn-
ing (RL), can further improve these aspects. These factors increase reliability, en-
abling investors to trust and possibly apply their AI to their strategy. DL, for ex-
ample, utilizes neural networks, developing algorithms that follow a logic similar 
to humans (Sarker, 2022). Neural networks are computational systems inspired 
by the structure and function of the human brain, consisting of layers of intercon-
nected nodes (or “neurons”) (Hardesty, 2017). Each node processes input data 
and passes the output to the next layer, progressively identifying patterns and re-
lationships. In stock market, these networks conduct deep learning (DL), analyz-
ing historical data to identify trends and patterns for future forecasts (Selvamuthu, 
Kumar, & Mishra, 2019). These systems make DL incredibly effective, detecting 
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subtle correlations between factors and price changes that human analysts may 
overlook. 

To further minimize errors, DL incorporates backpropagation. This algorithm 
compares each neuron to its findings, analyzing the level of fault in the infor-
mation it used to build its knowledge and removing it, significantly improving the 
degree of accuracy and reliability of the output information (Gillis, Hashemi-
Pour, & Zola, 2024). When processing a data set with high volumes of data, there 
is a high chance of encountering errors, and in the stock market, even marginal 
inaccuracies can lead to major losses. Backpropagation solves this problem, mak-
ing a substantial difference in the reliability of AI-generated results. This ability 
to learn complex, non-linear relationships makes DL incredibly effective in the 
stock market, where a multitude of complex factors all contribute greatly to mar-
ket dynamics. 

The advent of reinforcement learning (RL), another sub-application of ML, 
greatly contributes to improving ML algorithms and enhancing reliability. Through 
RL, AI platforms improve their decision-making skills, which can help portfolio 
construction and management (Devika, Sunitha, & Ganesh, 2016). Reinforcement 
learning is based on the Markov Decision Process (MDP), a framework for mod-
eling decision-making in environments where outcomes are partly random and 
partly under the decision-maker's control (Kanade, 2022). It consists of states, 
which represent different scenarios and the AI’s actions (Ye, 2022). At each time 
step, the AI machine, referred to as the “agent,” makes a decision, where it is re-
warded if it makes the right choice. The agent is then stimulated to make another 
decision in a different time step based on its previous choice. If it makes the cor-
rect decision, it is rewarded yet again. This process is repeated many times, and 
through many trial-and-error processes, the computer learns which decisions 
are beneficial and which aren’t. For example, in portfolio management, states 
could represent market conditions (e.g., rising or falling stock prices), actions 
could be buying or selling a stock, and rewards could reflect the profitability of 
those actions. 

4.2. Random Forest and Enhanced Reliability 

Random forest is another system that utilizes decision trees to enhance the accu-
racy of AI. Slightly different from RL, it exemplifies how ML can be achieved with 
multiple AI agents. A decision tree is a model that splits data into branches based 
on certain criteria. This is accelerated by random forest, which utilizes a range of 
decision trees, each trained on slightly different subsets of the data, to reduce er-
rors from overfitting (Au, 2018). The most common result between the decision 
trees is designated as the overall classification. This technique improves accuracy 
as repeatedly incorrect classifications by an agent help identify faulty machines 
and specify the root of errors. Inaccurate agents are tweaked and improved, then 
added back into the random forest system for testing. In the context of the stock 
market, random forest can classify stocks as buy, sell, or hold by analyzing a wide 
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range of financial indicators. This technique also enables AI technologies can be 
tested, making a substantial difference in the long term (GeeksforGeeks, 2024). 

These ML techniques increase the reliability of AI automation and prediction, 
effectively bringing AI-based portfolio management and predictive analytics 
closer to reality. To protect investors, it is important for AI systems to be reliable, 
as faulty autonomous and predictive systems could lead to significant volatility 
and even losses in the dynamic market (Abbas, Cohen, Grolleman, & Mosk, 2024). 
Techniques like DL, RL, and random forest are exemplars of how AI is trained to 
create more reliable algorithms. The constantly improving nature of ML programs 
further enables AI algorithms to adapt to changing market conditions, done by 
processing even more real-time data to refine pre-existing algorithms and rules 
(Vates, 2024). These technologies show how AI systems can be reliable and possi-
bly even better than their human counterparts. With increasingly developing tech-
nology, human participation may reduce over time and even be replaced by AI 
(Yalamati, 2023). 

Overall, these structures enable AI to learn optimal strategies for navigating the 
stock market aligning with the research question by demonstrating how advanced 
ML systems like deep learning and reinforcement learning address inefficiencies 
and enhance decision-making accuracy (Kenton, 2010). It also illustrates how AI 
technologies can significantly improve market reliability and adaptability, ena-
bling investors to manage portfolios with greater confidence and precision. 
Through ML and its sub-applications, AI provides a solution to the challenges of 
complexity and volatility in the stock market, highlighting its potential. But first, 
it’s also important to understand: would investors use AI-powered algorithms or 
seek financial advice from AI-based platforms instead of using traditional alter-
natives? And if so, why? In this next part, I answer these important questions re-
garding the other advantages of AI. 

5. Advantages of AI Integration 

The stock market, despite its critical role in global economies, has a multitude of 
inefficiencies, volatility, and barriers to entry for many investors. AI provides in-
novative solutions to these negative aspects, transforming the stock market into a 
more efficient and inclusive environment (Abbas, Cohen, Grolleman, & Moss, 
2024). AI-accelerated portfolio management could also enhance personalization 
and provide constant attention to market fluctuations (Chopra & Sharma, 2021). 
Additionally, hiring a human financial advisor could be much more expensive 
than investing in AI-driven portfolios or employing an AI advisor (Shamim, 
2023). These benefits reflect how AI can make investing more accessible to the 
general public, possibly creating a more suitable option that people can use instead 
of financial advisors. 

Firstly, AI can provide personalization in portfolio construction and manage-
ment. Portfolios are based on individual preferences and abilities, including expe-
rience level, risk appetite, and long-term goals (Bhasin, 2023). These factors help 

https://doi.org/10.4236/ojbm.2025.132037


N. Kotecha 
 

 

DOI: 10.4236/ojbm.2025.132037 720 Open Journal of Business and Management 
 

individuals formulate their personal portfolio, which should generally include a 
range of diverse stocks (Xie & Wang, 2022). While traditional systems like the 
Modern Portfolio Theory (MPT) select a diverse range of investments based on 
risk level, AI enhances this by adjusting the stocks based on real-time changes 
(Francis & Kim 2013). Systematic risk is another predominant challenge that affects 
the whole market and cannot be effectively hedged by diversification. Through per-
sonalization, AI can create more desirable options for the general public to pursue 
that match their goals and aspirations. By providing long-term plans specific to 
the individual user, AI can increase sustainable investment strategies and reduce 
the likelihood of early withdrawal. 

Another benefit of AI in the stock market is risk management in predictive an-
alytics. Incorporating machine learning and deep learning technologies, predic-
tive analytics is based on the principles of using historical data to forecast future 
events (Cote, 2021). It relies on patterns, trends, and common themes, which are 
important aspects of stock trading and the strength of AI. Predictive analysis is 
used across numerous industries, such as manufacturing, where predictive analy-
sis helps businesses predict the likelihood of equipment breaking down based on 
its time and use (Kumar & Garg, 2018). This can prevent injury to human work-
ers, increase equipment efficiency, and reduce costs. In the stock market, predic-
tive analysis is crucial and often used for risk management because it can help 
hedge market risks such as high volatility (Singh, Birla, Ansari, & Shukla, 2024). 
AI addresses the issue of volatility by leveraging sentiment analysis to anticipate 
how news and public sentiment might impact stock prices (Tiwari, Abakah, 
Bonsu, Karikari, & Hammaoudeh, 2022). Kensho, for instance, processes geopo-
litical events and economic indicators to identify potential market disruptions 
early (S&P Global, n.d.). Furthermore, Furthermore, these AI-driven models mit-
igate public uncertainty by analyzing real-time sentiment data and providing 
comprehensive reports on market sentiment. Overall, as discussed by the CFA 
Institute, AI-accelerated models show better accuracy in predicting market trends 
and financial risks than traditional methods (Bartram, Branke, & Motahari, 2020). 

A third advantage is within AI-enhanced advisory services, where generative 
AI can support beginners in understanding market dynamics by providing clar-
ity to complex situations. A subset of generative AI, LLMs can process and gen-
erate human text or ideas (Bhaskar, 2023). These models are trained through 
ML to understand the human language, including grammar, syntax, and mean-
ing (Sandhu, 2024). This simplification of data, combined with generative AI 
systems enables even amateur investors to make sense of complex financial re-
ports and large volumes of unstructured information (Blankespoor, Croom, & 
Grant, 2024). For instance, real-time processing of corporate datasets can ex-
tract key takeaways, saving time and reducing the likelihood of errors caused by 
manual analysis. 

This could revolutionize how investors interact with AI systems, particularly AI 
advisors. A prominent example of how generative AI can support learning is 
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OpenAI’s ChatGPT. This application, though not related to the stock market, ex-
emplifies the use of ML to help humans in various tasks. ChatGPT is a form of 
generative AI that answers a wide range of queries through advanced ML pro-
cesses that enable it to grow continuously, learning from each input query it gets 
(Ramponi, 2022). In the stock market, similar ML techniques can be combined 
with generative AI to produce AI-based financial advisors (Vereckey, 2024). 
These advisors could help improve investor stock analysis, enabling more peo-
ple to build a comprehensive understanding of market dynamics and make bet-
ter trade decisions. 

Lastly, AI can make financial advice and portfolio management more afford-
able for the general public (Pal, 2024). With further development, generative AI 
could integrate its analysis and processing capabilities to create personalized 
portfolios or provide advisory services, as discussed above. Over time, the cost 
of an AI-based advisory platform could decrease enough to be competitive 
against traditional advisory platforms. Portfolio personalization also tackles the 
challenge of information asymmetry, where large firms and organizations have 
access to many more resources than individual investors (Hu & Prigent, 2019). 
AI-driven platforms, like AlphaSense, enable users to utilize powerful AI-en-
hanced tools, bridging the gap between the groups. By democratizing access to 
advanced analysis tools, AI reduces the disparity between institutional and retail 
investors, empowering individuals to compete more effectively in a traditionally 
imbalanced market. 

A key driver of this democratization is cloud-based AI technology, which allows 
advanced financial tools to be accessed without the need for expensive hardware. 
Cloud computing enables AI models to run remotely, meaning users only need 
basic devices, such as smartphones or laptops, to connect to these tools via the 
internet (Huttunen et al., 2019). This technology relies on multiple interconnected 
servers that divide tasks, enabling vast amounts of data to be processed efficiently 
(Ionescu & Diaconita, 2023). For example, distributed computing ensures that an 
AI platform analyzing global financial markets can handle the immense scale of 
data involved while maintaining high performance. Additionally, technologies 
like serverless architecture, which dynamically allocates resources based on user 
demand, make these platforms highly scalable and cost-efficient (Gupta & 
Sharma, 2023). Without the need for expensive hardware, smaller firms and indi-
viduals can have similar access to advanced AI tools as well. These features lower 
cost and entry barriers, allowing people from different countries and economic 
backgrounds to leverage the same advanced tools as a large institution. 

Overall, AI can have a significant impact on the stock market with its numerous 
benefits, such as personalization, risk management abilities, generative AI plat-
forms, and greater affordability. All of these advantages reflect the potential for 
AI to address challenges, inefficiencies, and volatility in the market. Through AI, 
the scope of returns and the number of long-term investors in the market may 
increase substantially. 
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6. Real-World Examples 

In the last few years, a range of AI-powered funds have been created that attempt 
to outperform the market by utilizing AI techniques like ML and its sub-applica-
tions. As of October 2024, there are some notable ones that are beating index 
funds, with many others improving quickly. One prominent AI fund is QRAFT’s 
AI-Enhanced U.S. Large Cap Momentum ETF (AMOM). Over the last year, this 
fund has had over 45% returns, beating the S&P500 by over 10 percent (QRAFT 
Team, n.d.). Human investors oversee it, but the ETF utilizes AI technology to 
optimize and manage trades. This fund has been outperforming the index over 
the last year through advanced data processing and AI. Similarly, QRAFT’s other 
AI fund, LQAI, focuses on identifying undervalued stocks with strong growth po-
tential, using metrics such as return on equity and debt-to-equity ratios to gauge 
prospective possibilities (QRAFT Technologies, 2024). Since its launch in 2020, 
LQAI has delivered strong and consistent performance, demonstrating the adapt-
ability of AI-driven strategies across different market conditions. Together, 
AMOM and LQAI reflect the possibilities of AI in the stock market and the capa-
bility of companies like QRAFT to produce results through AI integration. 

Amplify’s AI-Powered Equity ETF (AIEQ), launched in 2017, has also shown 
how AI can integrate multiple data streams to create optimal investment strate-
gies. By September 2024, AIEQ managed $205 million in assets, delivering an av-
erage annual return of 7.9% over the past three years and closely tracking major 
indices such as the S&P 500 (Amplify ETFs, 2024). The ETF utilizes IBM Watson’s 
natural language processing to process over one million pieces of data daily, in-
cluding earnings reports, news sentiment, and economic indicators (Rothney, 
2021). This reflects the practical application of real-time and sentiment analysis 
models, as the tools are an integral part of the fund’s strategy, enabling it to re-
spond immediately to changing conditions (Soldatova, Yan, & Gao, 2024). 

Renaissance Technologies has further illustrated the potential of AI implemen-
tation through its flagship Medallion Fund. Since its inception, the fund has con-
sistently delivered annual returns exceeding 30%, largely due to its proprietary AI 
algorithms (Cornell, 2019). Medallion applies advanced ML techniques such as 
random forest for classification and RL to improve decision-making, enabling it 
to outperform competitors consistently (Gupta, 2024). Additionally, while tradi-
tional technical analysis relies on historical price and volume patterns, ML incor-
porates stimulations and is able to adapt dynamically based on market conditions. 
Overall, the Medallion fund reflects the advanced possibilities of AI integration in 
large-scale funds and its role in changing traditional strategies. On the other hand, 
platforms like PortfolioPilot are making AI benefits accessible to individual inves-
tors. With over $200 billion in assets, this platform integrates multiple AI models, 
providing access to AI to individual investors without requiring extensive tech-
nical expertise (Son, 2024). Though it’s not completely focused on the stock mar-
ket, PortfolioPilot aligns with the broader discussion on how AI financial advisors 
can democratize access to advanced investment tools (Tiwari et al., 2022). 
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These examples illustrate the transformative potential of AI in financial mar-
kets. Platforms like AIEQ and PortfolioPilot illustrate the role of AI in democra-
tizing access to advanced tools. Furthermore, funds like AMOM and Medallion 
demonstrate the potential returns achievable through AI-enhanced strategies. Ac-
cording to a survey by PwC in 2023, more than 90% of asset managers are already 
using disruptive technology like big data analytics and AI (PwC, 2023). In the 
same report, they added that assets managed by robo-advisers will reach US$5.9 
trillion by 2027, more than double the figure of US$2.5 trillion in 2022 (PwC, 
2023). These figures depict the massive possible impact of AI implementation in 
the stock market, as many investors are already implementing the technology. 
From enhancing the depth and accuracy of market research with real-time and 
sentiment analysis to transforming financial advisory services and portfolio man-
agement, AI’s impact could further revolutionize how analysts interpret data, 
traders make decisions, and algorithms function in the future. 

7. Challenges Regarding the Implementation of AI 

However, there are significant challenges and considerations with risk manage-
ment, predictive analysis, and AI integration in portfolio management as a whole. 
Although AI has the potential to revolutionize portfolio management and invest-
ment, there are many concerns that are imperative to address before it can be fully 
trusted. These challenges include technical difficulties, such as data quality and 
model reliability, as well as regulatory concerns, including accountability and fair-
ness, and ethical considerations, such as bias and data protection. Understanding 
and overcoming these barriers is essential to ensure that AI systems can be imple-
mented effectively and responsibly in the stock market. This upcoming section 
discusses the challenges of AI before it can be fully implemented, giving a detailed 
overview of the barriers that must be overcome in order to ensure reliable, fair, 
and responsible AI integration in the stock market. 

7.1. Technical Barriers 

Firstly, the stock market has significant fluctuations and a multitude of factors 
that are hard to predict (Saraf & Kayal, 2023). With dynamic markets and ever-
changing price fluctuations that cannot be predicted, AI-integrated portfolios 
need much development before being utilized by investors. Moreover, each mar-
ket is different from another, with every industry and field having its own set of 
unique conditions (Furhmann, 2012). The New York Stock Exchange (NYSE) is 
completely different than the Bombay Stock Exchange (BSE). With different 
stocks, trends, and regulations in each market, AI-integrated portfolios need to be 
able to adapt to the conditions and invest based on the situation. Other challenges 
specific to AI include the data quality inputted into machines and overfitting. Data 
quality, as mentioned in previous sections, is a fundamental problem of machine 
learning, as unsuitable or false data can lead to inaccurate results (Cattaneo, 
Polenghi, Macchi, & Pesenti, 2022). In the stock market, this can mean substantial 
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losses, which makes it super important for AI to be completely fine-tuned before 
practical use. 

Additionally, AI-enhanced analysis must set countermeasures to mitigate the 
issue of biased training data. Bias directly impacts findings, distorting results and 
creating skewed insights. It also harms people, reinforcing negative stereotypes 
and disadvantaging groups. In the stock market, biased training data can also dis-
tort the analysis of certain sectors, markets, and regions. This can impact perfor-
mance and exacerbate discrimination in the long run (Kiritchenko & Mohammad, 
2018). To mitigate this, techniques such as balanced sampling, synthetic data gen-
eration, and fairness-focused algorithms are used. Balanced sampling and syn-
thetic data generation ensure that data proportionally represents all groups and 
supplement the dataset with underrepresented information (Venugopal et al., 
2024). Together, these techniques create a holistic view of the market. Firms and 
authorities also employ fairness-focused algorithms that gauge bias and underrepre-
sentation. Overall, these methods provide a more impartial sentimental analysis 
of the market and bring AI closer to practical implementation. 

Overfitting is another issue that also needs to be solved before AI can be prac-
tically applied in portfolio construction and management. Models can be trained 
to analyze and interpret historical data. However, real-time information can pose 
problems that hamper the AI’s predictive abilities. Overfitting occurs when ad-
vanced models begin analyzing minute details in data that aren’t relevant to the 
primary purpose the models are trained to do (Moss, 2024). By analyzing irrele-
vant information, AI programs may lose sight of the major insights. To solve 
this issue, models must be trained on new data sets and recognize a variety of 
patterns so they don’t over-analyze and overfit new information (CFI Team, 
n.d.). Though difficult, these issues are solvable through regularization methods, 
including cross-validation and pruning techniques (Kotsilieris, Anagnostopoulos, 
& Livieris, 2021). These techniques help machines to focus solely on essential 
components, providing solutions to data quality issues and overfitting. RL and 
diversification strategies can help hedge market risk by optimizing risk and re-
ward through historical data analysis. 

7.2. Ethical and Regulatory Concerns 

There are many experts who point out the ethical and regulatory hurdles AI faces 
before it’s complete integration, such as Sam Altman, the CEO of OpenAI, who 
said: “I think, if this technology goes wrong, it can go quite wrong,” when refer-
encing AI (Zorthian, 2023). He is referring to the dangers of AI in general, which 
apply to the stock market as well. This final section is about the ethical and regu-
latory implications of AI in this industry before it can be truly trusted. There are 
many causes of concern regarding accountability, equality, and data protection. 
These issues may hamper the time it takes for implementation but are necessary 
to understand due to the high stakes of the stock market. 

The main ethical concern is that the use of AI in algorithmic trading can blur 
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the lines between who is truly in control and, when issues arise, who to blame. 
With a massive gap in understanding human input into machines and how AI 
outputs results based on the initial information, extensive research should be con-
ducted before putting AI in the financial field (Fletcher & Le, 2022). This is crucial 
for the stock market, where AI is starting to control larger funds and trades. Min-
imal errors in programming or a mistake in AI processing could cause massive 
losses for both large corporations and general investors alike. Furthermore, com-
puters could exacerbate the damage done by market fluctuations as unfamiliarity 
with real-time market dynamics can prohibit AI from making accurate decisions. 
This could negatively impact investor decision-making, particularly among ama-
teurs (Ward & McVearry, 2024). Because of this, the use of AI in the stock market 
brings up the importance of accountability. Accountability is key in finance and 
is based on transparency and understanding the role of market participants in sit-
uations (Franzel, 2013). Both AI and the human counterparts behind the technol-
ogy should be held accountable for its consequences. This means transparency in 
how the technology operates and the establishment of legal frameworks that can 
regulate AI processes. 

Another ethical dilemma of AI-powered trading is ensuring equality for all in-
vestors and providing a fair chance to those without the technology. As AI be-
comes increasingly effective, it will be integrated into the strategies of large invest-
ing corporations to help make the most optimal investments (Abbas, Cohen, 
Grolleman, & Mosk, 2024). This could be problematic, however, as for a period of 
time, advanced AI technology will not be accessible to individual investors, creat-
ing a large skill gap and increasingly unequal capabilities between the groups. By 
concentrating further technology into the hands of powerful groups, AI can actu-
ally further economic disparity (Sitaram, 2024). Additionally, AI algorithms must 
be trained to prevent discriminatory practices and recognize the bias of analyzed 
data. This is important in sentiment analysis, where human bias from the crea-
tor(s) of the model can transfer to the model’s ability to gauge sentiment. This can 
lead to extensive implicit bias in the model, interfering with analysis and accuracy. 
The social disparity may be exacerbated because of present bias in AI models 
through the promotion of companies in trading software based on characteristics 
unrelated to market performance (Varsha, 2023). This is evident in an experiment 
by MIT, in which a biased generative AI model outputted discriminatory results 
based on the identity of the person mentioned in the query (Nadia, 2022). This 
makes it necessary for bias to be minimized through regulatory action. 

With data processing being a key aspect of AI applications in any field, data 
protection systems need to be completely secure for the safety of all investors and 
economic agents (Thabet & Soomro, 2023). This is crucial as malicious breaches 
of large data sets used for machine learning and output from AI programs can 
lead to significant problems due to the expansive data AI processes that produce 
results that people use in their investment decisions. Incorrect information can 
lead to inaccurate results, which may cause losses that are particularly damaging 

https://doi.org/10.4236/ojbm.2025.132037


N. Kotecha 
 

 

DOI: 10.4236/ojbm.2025.132037 726 Open Journal of Business and Management 
 

for individual investors (Yanamala & Suryadevara, 2024). Another important as-
pect of data protection in the stock market is ensuring that investors’ personal 
information is not compromised and used for malicious intent (ET Online, 2023). 
Data privacy needs to be regulated so that AI platforms follow ethical practices 
and don’t misuse or accidentally leak their users’ information if they’re using real-
time investor data for training their AI. 

To ensure ethical and legal guidelines are being adhered to, economic authori-
ties such as the United States Securities and Exchange Commission (SEC) should 
implement a variety of strategies. Some important strategies include transparency 
requirements and bias mitigation. By ensuring that the creators of AI platforms 
understand how their work is able to process data and make decisions to hold 
them accountable, regulators can work towards documentation of processes and, 
therefore, regulation (Khan & Mer, 2023). Another prominent issue that must be 
tackled through legislation is strictly enforcing bias mitigation processes in AI 
programs (Ferrara, 2023). This can be done by standardizing certain procedures 
for each AI system and testing their validity before allowing implementation in 
the market (Nazer, Zatarah, Waldrip, Ke, Moukheiber, Khanna, & Hicklen, 
2023). Lastly, by setting regulations on the impact AI can have on investment 
decisions for large corporations and promoting the accessibility of the technology 
for individual traders, the skill gap between the groups can significantly decrease 
(Kemme, McInish, & Zhang, 2022). 

8. Conclusion 

The integration of AI into the stock market has incredible applications and certain 
challenges, too. From data processing techniques like big data analytics and ma-
chine learning to tools like generative AI, there is a range of possibilities in re-
search, automation, and prediction that investors can utilize to make better deci-
sions. AI-accelerated analysis models like real-time and sentiment analysis pro-
vide deeper insights and predictions, whilst deep learning, reinforcement learn-
ing, random forest, and other machine learning applications enable AI to be ap-
plied in portfolio management and predictive analytics. By revolutionizing the 
depth and accuracy of research and applying it to investing, AI could transform 
the stock market. Real-world implementations illustrate the far-extending possi-
bilities of AI. These implementations include AI-powered funds, such as QRAFT’s 
AMOM and LQAI, Amplify’s AIEQ, and Renaissance Technologies’ Medallion 
Fund. 

However, it is also crucial to remain aware of the ethical and regulatory im-
plications of AI. The results of this study depict overcoming technical barriers, 
including ensuring data quality, mitigating biased training data and overfitting, 
imperative to developing reliable AI systems. Furthermore, ethical and regula-
tory concerns—such as accountability, equality, and data protection—need to 
be addressed to ensure fair access for all investors. As the technology is still rel-
atively new, understanding its possible repercussions is crucial. From ensuring 
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accountability and protecting all investors, the responsibility lies with economic 
authorities, and decision-makers will play a big role in managing AI. 

In conclusion, this study supports the hypothesis that AI has the potential to 
revolutionize the stock market by enhancing efficiency, accuracy, and accessibil-
ity. Overall, as AI technology continues to advance, the balance between maxim-
izing its benefits and managing its risks will be necessary to ensure the stock mar-
ket remains equitable for all participants. 
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