COGNIZANCE
JOURNAL

cognizancejournal.com
Olukunle Ogundimu, Cognizance Journal of Multidisciplinary Studies, Vol.5, Issue.6, June 2025, pg. 239-263
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.183
Index Copernicus Value (ICV) = 77.57

Artificial Intelligence in Financial Markets:
Enhancing Risk Assessment and Decision-
Making in Stockbrokering and Banking

Olukunle Ogundimu

Master's in Business Administration, Nexford University, Washington, DC, USA
Email: olukunleogundimu@gmail.com

DOI: 10.47760/cognizance.2025.v05i06.018

Abstract: The use of Al in financial markets is rapidly changing both the way risks are evaluated
and decisions are made, mainly in stockbrokers and banks. In this journal, we look at the many
roles of Al, such as machine learning, natural language processing, and predictive analytics, in
improving financial decisions and risk management. By studying present techniques and
examining case studies, the study describes how Al supports credit scoring, detects fraud,
controls trading, improves how portfolios are managed, and follows regulations. In addition, it
studies the impact of Al-powered automation on the day-to-day running of banking and the
importance this brings for interacting with customers, handling risks, and providing investment
advice. Additionally, the journal talks about main issues such as how models are explained,
biased data, cybersecurity, and regulations. Experts are looking at new trends such as explainable
Al and quantum computing to see how they might change the business of finance. The study
ends with a set of valuable rules for banks, policymakers, and researchers who want to make the
most of Al in global finance.
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1. Introduction
1.1 Background and Rationale
Technology is changing the financial sector, led by Artificial Intelligence (AI). Because the
financial markets are moving towards greater complexity and use of data, it is becoming clear
that familiar ways to assess risk and make decisions cannot keep up with the hugely increased
and heterogeneous data (Ashta & Herrmann, 2021). The use of Al including its areas of ML,
NLP, and deep learning, helps organizations make quick and correct decisions.
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In stockbrokering and banking, which are vital in the financial world, Al is now changing how
companies function and compete. Software that uses Al can examine vast market data in seconds
and place trades very fast. Also, Al is now being used by banks for better credit scoring, spotting
fraudulent activities, chatting with customers, and meeting legal requirements (Ashta &
Herrmann, 2021). Using these tools in banking enhances the way things are done, decreases
expenses, delivers better customer service, and helps more people gain access to financial
services.

Even so, Al systems are becoming more important, and this has led to major challenges such as
data biases, not being transparent enough, ethical questions, and cyber threats. Due to the “black
box” problem, people involved in its development and use are now closely considering the
actions of these models (Chiu, 2019). Because of the fast-paced and important decisions
involved, it is important to study how AI might help with risk assessment, as well as guide
decision-making, while minimizing its possible negative impact.

The goal of this paper is to examine both the strong positive impact Al may have on finance,
such as revolutionizing risks and choices and the need to address the accompanying dangers
(Chiu, 2019). It examines ways that banks and stockbrokers can leverage Al and follow ethics,
laws, and their own business goals.

Al Risk Management
Framework

Govern %

Manag®

Figure 1: Al Risk Management Framework
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1.2 Research Objectives and Scope

In this journal, we will look at how Al is helping stockbroking and banking make better and safer
decisions. This paper examines how Al helps and hinders these sectors, with insights useful for
banks, regulators, investors, and researchers.

Specific objectives include:

To find out how Al is currently used for decision-making and assessing risks in both
stockbrokering and banking.

To see which artificial intelligence technologies (for example, ML, NLP, and predictive
analytics) are being used in financial markets.

To view case studies from the real world where Al was applied successfully (or unsuccessfully)
in finance.

To assess the problems faced when using Al in finance, for instance, when data is unfairly
skewed, models cannot easily be explained, and cybersecurity is an issue.

To monitor new developments in Al in finance, such as explainable Al, increasing use of
quantum computers, and Al influence in Decentralized Finance.

To recommend ways in which financial institutions and policymakers can use Al safely and
effectively.

Scope of the study:

The journal is centered on the banking and stockbrokering industries, mainly in financial markets
of advanced and rising countries where Al adoption is most noticeable. Both organizations and
consumers are considered here, discussing the practical use cases of algorithmic trading,
profiling customers for credit decisions, preventing fraud, providing automated investment
advice, and perfecting business operations. While the paper includes information on a global
scale, it especially looks at the United States, European Union, and some places in Asia because
their financial and tech sectors have grown up.

The research does not focus on blockchain and cryptocurrency systems, except when they relate
to Al used in decision-making tools. In addition, the focus on advances that have appeared since
2015 ensures the journal remains important for those in today’s field.

1.3 Methodology and Approach

Because Al in finance spans several fields, this journal uses qualitative research in combination
with analyzing secondary data. Part of the methodology is to carefully review many journal
articles, industry documents, case studies, and reports from organizations including the World
Bank, Bank for International Settlements, McKinsey & Company, PwC, and the Financial
Stability Board.

We used JSTOR, IEEE Xplore, ScienceDirect, and Google Scholar to search for scholarly
articles published in the past ten years. First consideration went to materials that have data,
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theoretical points, or practical experience about Al in finance. Many example applications from
JPMorgan Chase, HSBC, ING, fintech companies, and stockbroking firms show the true impact
of Al being used in banks.

Three main aspects of Al applications are examined in this study: risk assessment, decision-
making, and operational automation. For every category, both what it offers and what difficulties
associated with using it are carefully examined (Chartier et al., 2021). Ethical and regulatory
aspects are integrated in the discussion to provide a complete overview of the topic.

Even without carrying out its research or analysis, this paper brings together published
knowledge on Al and the finance sector to support academic and professional discussions.

1.4 Structure of the Paper

To ensure a logical and comprehensive flow, the paper is organized into eight key sections:
Section 1 introduces the study, discusses what it aims to find out, the method used, and explains
the structure.

Section 2: Al Basics in Finance — Explains what Artificial Intelligence is and how it has changed
in the financial world.

Section 3: Al Applied to Risk Management — Highlights how Al is used to sharpen current risk
models and tools, catch more fraud, and set up fresh ways of examining financial risk.

Part 4: Using Al in Stockbrokering — Introduces algorithmic trading, techniques that read
emotions in Internet comments, robo-advisory services, and their positive impact on how people
make investment decisions.

The fifth section discusses ways Al is used in banking, covering credit scoring, communicating
with customers, obeying regulations, and automating tasks within the bank.

Section 7: Problems and Restrictions of Al in Financial Markets — Points out and explores risks
related to Al for example, data privacy issues, algorithmic biases, and ethical matters.

Section 8: Prospects for Al in Finance — Examines the outlook for Al going forward, with a focus
on responsible use, central banks, and using quantum computing.

In Section 8, the report offers an overview of major findings and proposes strategies for all
parties involved in AI’s use, development, and regulation in finance.

Each part is designed to improve upon the previous one, giving readers a clear and increasing
picture of AD’s effect on the financial sector, mainly through helping risk assessment and making
important decisions in both stockbrokering and banking.
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2. Overview of Artificial Intelligence in Finance
2.1 Defining AI and Its Core Components (ML, NLP, DL, etc.)
Artificial Intelligence (Al) means using computers to simulate the way humans use intelligence
to learn, solve problems, and process information. Al is used in finance to increase accuracy,
speed up work, and make activities more efficient, such as analyzing data, estimating risks, and
dealing with customers (Choithani et al., 2024). It helps financial institutions to examine large
amounts of data, identify patterns, and make detailed decisions using software that previously
required people to handle these tasks.
At the core of Al are several subfields and technologies that have direct applications in finance
(Christensen, 2021):
ML stands for Machine Learning, which is a part of Al that teaches systems to learn by
themselves from data. Companies in financial services use ML to detect fraud, decide on credit
scores, make predictions about the stock market, and provide personal financial advice. Various
parts of finance use supervised (linear regression, support vector machines), unsupervised
(clustering, anomaly detection), and reinforcement learning.
Deep Learning (DL) is part of machine learning that involves artificial neural networks with
many layers (thus called "deep") to handle complex patterns in a lot of unstructured data. Deep
Learning is most useful for tasks such as image and speech recognition, while its use in finance
includes things such as processing opinions, portfolio decisions, and fast trading strategies.
With NLP, computers can understand, examine, and produce natural language. Using NLP,
financial organizations can analyze documents, find useful information in both online news and
social media, and develop chatbots to help customers. To measure investors’ feelings and market
actions, sentiment analysis depends greatly on NLP techniques.
Robotic Process Automation (RPA): Using software robots, RPA is used to complete regular,
straightforward business automatically. While only sharing some Al traits, RPA is commonly
used with Al systems to simplify routine banking tasks such as entering data, processing
compliance, and managing transactions.
In finance, Computer Vision and Speech Recognition are now important for confirming identity,
preventing fraud, and offering customer service through assistants that read your voice or use
biometrics.
Together, they change how financial processes have traditionally been done (Irfan et al., 2023).
Al is trained continuously on feedback from the market, customer information, and trends from
the past to improve how it predicts and automates important decisions.

2.2 Evolution of AI Applications in Financial Services

AT’s role in the financial industry has grown a lot over the past several years. To begin with,
financial institutions relied on rules to automate and process simple data tasks. These systems did
not allow companies to respond well to new trends in the market (Lee & Chen, 2022). The rapid
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growth of machine learning in this decade is due in large part to the rise of powerful computers,
big data analysis tools, and open-source Al libraries.

At the beginning, Al in finance led to the use of algorithms that ran on trading platforms, making
trade decisions automatically (Lee & Chen, 2022). As a result, HFT gave both hedge funds and
investment banks a clear edge in the market. With time, they started using machine learning to
handle market ups and downs and improve trading approaches.

At the same time, Al started being used by risk management to locate fraudulent activities, score
people for borrowing, and predict possible loan defaults (Lin & Lee, 2023). Experts opted to use
Al tools instead of or along with traditional methods to analyze new factors such as utility bill
payments, online and social activities, and account behavior, especially in regions with limited
financial services.

Once Al came of age, customer involvement and the way services are provided started to matter
more (Lin & Lee, 2023). Banks began using Al in chatbots such as Erica and Amy, which allow
customers to ask questions, make transactions, and get advice instantly. With virtual assistants,
companies saved money and pleased their customers.

As a result of the pandemic, financial institutions have used Al more efficiently in digital
banking and fraud problems (Liu, 2024). When financial services shifted to the online world, Al
made it possible for organizations to manage more cyber risks, catch unusual transactions, and
make digital services more personalized.

Al is now an important part of core banking tasks, offering investment advice, tracking
compliance, and helping decide strategy. With the growth of FinTech businesses and digital
challenger banks, artificial intelligence (Al) plays a vital role in making one company different
from the others.
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Figure 2: Al Impact on Retail Analytics
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2.3 Key Drivers of AI Adoption in the Financial Sector

Several factors have fueled the rapid adoption of Al across financial markets and institutions:

a) Data Explosion and Analytics Needs

Large volumes of both organized and unorganized data are processed by financial institutions
daily. This category covers market data, customer activities, social media developments,
financial documents, and economic signposts (Mishra et al., 2024). We cannot use regular
analytics tools to gather actionable information from this amount of data. Thanks to its learning
ability and ability to spot patterns, Al can make the most of big data for analytics, which allows
for predictions and suggestions.

b) Regulatory Compliance and Risk Management

Many regulations control activities in the financial sector. Thanks to Al, financial institutions can
perform Know Your Customer (KYC) safely, identify money laundering (AML), and comply
with Basel III and GDPR (Muoki, 2023). By using Al, compliance tools quickly go through huge
collections of documents and warn of potential problems, making many tasks automated and
error-free.

¢) Operational Efficiency and Cost Reduction

Operations are more efficient with Al because it automates many manual and repetitive jobs.
Previously, it could take days to review loans for approval, but now, Al helps accomplish this
much faster (Mushafiq et al., 2023). Thanks to robotic process automation together with Al,
humans now spend less time on activities such as reconciling data, preparing reports, and
opening client accounts. As a result, customers can save, get things done faster, and benefit from
better scalability.

d) Enhanced Customer Experience

Nowadays, financial customers expect banking to be simple, personal, and easy to use online.
Because Al studies customers’ actions, choices, and history, it becomes easy to recommend or
suggest products that suit them best (Mushafiq et al., 2023). Chatbots and virtual financial
assistants are available all day, every day, which boosts user contentment and loyalty. Addressing
customers’ needs first is most important for young people who expect easy and advanced
experiences online.

e) Competitive Pressure from FinTech Disruptors

With the help of new FinTech companies, the traditional ways we handle finance have changed
through innovative, flexible, and Al-supported methods. For them to remain ahead, legacy
universities are adopting new technology like Al (Wong, 2009). Many banks are either
collaborating with FinTech businesses or setting up internal labs to move their digital
transformation forward. Banks and brokers now rely on Al to keep their spot in the market and
protect their future achievements.
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f) Advances in Computing Power and Cloud Infrastructure

Now, thanks to cloud services like those from AWS, Google Cloud, and Microsoft Azure, anyone
with access to the internet can use Al without much expense. It’s no longer necessary for
institutions to spend large amounts on hardware when using Al systems (Tan, 2021). Because of
these platforms, companies of all sizes are able to use Al as they can speed up creating, checking,
and using models with the tools and APIs provided.

g) Investor and Stakeholder Expectations

More and more, investors prioritize decisions backed by data, greater transparency, and being
able to manage risks. Thanks to Al, modeling finances, running scenarios, and managing
portfolios are now easier (Sudha et al., 2025). When financial institutions use Al well, they can
display their value, better handle market swings, and meet Environmental, Social and
Governance (ESG) expectations—an increasingly important issue to investors.

All in all, modern technology is reshaping the way the financial industry works. Understanding
the basic principles, when it started, and the forces behind its growth is important to set up our
exploration of the main topics: stockbrokering and banking.

3. Al in Risk Assessment and Management
3.1 Traditional Risk Assessment Models in Finance
The foundation of making financial decisions is risk assessment. Traditionally, much of the
management of risk in financial institutions was based on statistical and econometric tools
(Smith & Nobanee, 2020). The purpose of these models is to handle and minimize the risks
linked to credit, the market, operations, and liquidity.
To date, banks have primarily depended on logistic regression for risk assessment, and these
models use historical, structured data on a person’s income, work status, credit record, and debts.
Institutions that offer loans give borrowers scores according to predetermined rules and
calculations (Singh & Devaser, 2023). FICO scores are a good example from the United States of
using standard criteria to determine who is creditworthy as a borrower.
The market risk assessment usually depends on VaR, a model that shows the chance of an asset
losing value within a stated interval of time. Stress testing, scenario analysis, and VaR are
dependent on human assistance and seldom cover the non-linear features of the modern financial
environment.
Loss event catalogues have reviewed operational risk, which includes system errors, fraud, and
mistakes by people working in the firm. Despite being structured, these approaches do not
predict well and are not easily adaptable.
Although traditional models have supported the industry for years, they now reveal their limits in
the current fast and data-rich economy. Being based on old data, making unchanging
assumptions, and not integrating new signals limits their success (Sharif et al., 2023). Once
financial ecosystems are more complex, artificial intelligence (AI) with a focus on machine
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learning (ML) is helping companies replace their traditional risk systems with dynamic, better,
and proactive solutions.

3.2 Machine Learning for Credit Scoring and Fraud Detection

Al has helped change the process banks use to gauge the risk of borrowers. Unlike previous
models, machine learning algorithms review all kinds of information on borrowers, allowing the
creation of more insightful profiles (Shehzad & Khan, 2025). This matters most in regions with
limited background on credit, as traditional credit records are not always available for many
individuals.

Decision trees, random forests, support vector machines (SVMs), and neural networks are types
of machine learning models that find more complex relationships and patterns in data than many
other types of models (Samonte et al., 2024). They keep getting better when new information is
added, so they can update credit risk scores whenever people’s habits change or there are
changes in the economy.

ML is rewriting the game when it comes to detecting fraud. Old-fashioned rules don’t always
work against modern fraud schemes. Al, however, can notice hints of fraud and report new types
of fraud because it keeps checking data live (Sachdeva et al., 2023). ML models are capable of
finding suspicious transactions if someone’s buying habits, addresses, or types of devices appear
different.

In fraud analytics, methods such as clustering and detecting anomalies are often applied without
further direction. Rather than requiring labeled data, these methods locate data points that are
unusually different from the established norms (Adeoye, 2025). When detecting fraud in
transactions ordered in sequence, such as if account takeover happens, RNNs developed with
deep learning are effective.

Officers in financial institutions have noticed a big drop in fraud losses and false alarms since
they started relying on Al-driven risk monitoring. Its role in the process includes both better
detection speed and increased accuracy, supporting immediate response that plays a key part in
keeping financial damage to a minimum.

3.3 Al in Market Risk and Operational Risk Assessment

Al is leading a shift in market risk evaluation through analytics that include real-time factors,
opinions from markets, and changing trends. Based on historical volatility, models of this kind
are likely to fail during financial stress (Adeoye, 2025). AI models use a wide variety of
information—economic data, political changes, company earnings, and even Tweets from
corporate leaders—to develop ways of forecasting how assets will behave.

By using NLP, you can look for emotion and important financial facts within unorganized text
like news, analyst reports, and social media (Adeoye, 2025). Should news begin to indicate

©2025, Cognizance Journal, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden, All Rights Reserved 247



COGNIZANCE
JOURNAL

cognizancejournal.com
Olukunle Ogundimu, Cognizance Journal of Multidisciplinary Studies, Vol.5, Issue.6, June 2025, pg. 239-263
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 5.183
Index Copernicus Value (ICV) = 77.57

issues in a particular industry or business, an Al system can add this information to risk models
so companies can respond by adjusting their portfolios quickly.

In addition, reinforcement learning is being used more often to model trading environments
where conditions are always changing. These models acquire their best risk-reduction strategies
by acting in a simulated market, switching between different investments and hedges.

Artificial intelligence helps monitor and limit internal process risks, risks due to human errors,
violations of regulations, and technology failures. Al technology looks at the way employees
behave, how they communicate with emails and records in company systems to detect risks from
within (Adeoye, 2025). By pointing out those areas, this predictive feature empowers auditors
and managers to address them early to avoid significant problems.

For instance, Al is able to spot system failures in advance by spotting common usage patterns in
the infrastructure just before the problems emerge (Adeoye, 2025). Furthermore, by studying
how staff talk within the company, it can alert the organization to possible violations of rules or
rules being broken by employees.

Scenario analysis using Al helps test for more situations and the varied ways different events can
interact, which can be captured by previous models. Al makes it easier and quicker for
institutions to assess risks, which helps them prepare ahead instead of reacting.

3.4 Explainability and Transparency in AI Risk Models

Even with the help of Al, some high-risk financial cases find one of their main criticisms to be
inadequate explainability and transparency. Most advanced Al systems, especially deep learning
and ensemble methods, behave as “black boxes,” meaning they do not clearly explain how their
results are reached (Balodi et al., 2024). With such opacity, there is a major problem in financial
services, since being watched closely by regulators is very important.

Explainable Al is a new area that aims to help humans understand what Al models do. SHAP and
LIME enable us to display the impact of each input on a model’s conclusion (Aziz et al., 2023).
When using credit scoring, these tools might show that changes in income, the ability to pay
back loans, or digital involvement were major reasons for a loan’s approval or rejection.
Authorities like the European Banking Authority and the U.S. Federal Reserve are paying more
focus to making Al in lending and investment more transparent (Budiharto, 2021). Financial
institutions are required to show that their Al models are fair and that their risk assessments are
reasonable, can be repeated, and can be checked.

Bias and fairness are part of what we mean by explaining Al. Models trained using biased data
can continue such discrimination by refusing loans to applicants from defined groups (Chauhan
et al., 2024). That’s why, to use Al ethically in banking, we must develop transparent models and
frequently monitor and verify them.

As a result, numerous banks are putting hybrid systems in place, using algorithms that are easy to
follow for big decisions where it matters (Afghan, 2023). People are showing greater interest in
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using Al governance frameworks to outline rules and division of tasks for model development,
validation, and monitoring

4. Al-Powered Decision-Making in Stockbrokering
In the context of stockbrokering, Al is making changes by providing tools that improve how fast,
accurately, and flexibly decisions can be made. Both large and individual investors are using Al
to make better decisions in the financial markets (Banerjee et al., 2025). Here, we look at how
algorithmic trading, analyzing market sentiment, and robo-advisors are changing stockbrokering
and portfolio management.

4.1 Algorithmic Trading and Predictive Analytics

To trade through algo-trading, traders use computer algorithms that determine trades by
following rules related to price, timing, volume, or other market information. After integrating Al
and machine learning (ML), algorithmic trading changes faster and more in response to market
conditions (Fares et al., 2022). Old-fashioned algorithmic systems operate on fixed rules, yet Al-
based systems use information from previous trades and the present to change their strategies all
the time.

Algorithmic trading using Al is very dependent on predictive analytics. Such systems can detect
typical trends, retreats and future breakouts thanks to time-series data, neural networks, and
reinforcement learning (Subedi, 2024). Long Short-Term Memory (LSTM) networks can study
stock prices over a series of time, identifying patterns that support traders in accurately judging
what prices might come next.

Thousands of securities and indicators are watched at once by Al-powered trading systems. They
then react within seconds by changing trading strategies when conditions change in the market
(Wei, 2022). In particular, HFT demonstrates the benefits of algorithmic trading. Al is used by
HFT firms to seize arbitrage opportunities, process numerous trades rapidly, and make fast
decisions.

Furthermore, Al models incorporate macroeconomic indicators, the rate at which interest rises or
falls, forecasts for inflation, and the prices of commodities, to guide whether to buy or sell (Oncii
& Siiral, 2024). With real-time analysis of this broad spectrum of data, traders benefit from an
edge that was impossible with manual approaches.

4.2 Sentiment Analysis and News-Based Trading

Using NLP for sentiment analysis is one of the biggest recent improvements in Al decision-
making. Investor mood helps shape financial markets and usually it’s news, posts on social
media and earnings announcements that influence that mood (Noreen et al.,, 2023). NLP
algorithms look at huge amounts of unorganized written data to pick out signs of sentiment—
such as positivity, negativity or neutrality, that can shift stock prices.
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With sentiment analysis, the tools check headlines, tweets, what analysts say, and the text from
CEOQ calls to determine how the market feels (Novick et al., 2019). For example, when there is
sudden negative commentary about a company, such as fraud, increased regulation, or reporting
poor results, the company’s short-selling or risk control actions can begin right away.

Al gives articles a sentiment score and compares the data to historical stock prices in these types
of trading systems. If a specific news event has in the past caused the stock price to rise or fall,
the system will take the corresponding action (Mogaji & Nguyen, 2022). For example, let’s
suppose a pharmaceutical company has just revealed strong results from a clinical trial. An Al-
guided trading bot may automatically purchase shares in the hope of an increase in the price.
More and more, the impact of Twitter and Reddit on the market is recognized, making it essential
to include them in sentiment analysis. The events at GameStop and AMC, where retail investors
on Reddit’s r/WallStreetBets caused major price fluctuations, point out the need for systems that
can identify and react to new trends in crowd behavior (Nel, 2023). The use of both kinds of data
in AT helps stockbrokers make better and more timely choices.

4.3 Robo-Advisors and Portfolio Optimization

Stockbrokers now use robo-advisors as a key way to apply Al in their services for clients. Al
algorithms at the heart of these platforms support automated financial planning that does not rely
heavily on people (Kaur, 2023). After clients detail their aims for saving and risk level, an Al
system gives professional advice and makes a custom portfolio for them, as per modern portfolio
theory.

Al helps standard portfolio optimization by adjusting its strategies and results dynamically.
Unlike traditional models, Al-based systems are constantly watching the market and moving
assets as needed (Manser Payne et al., 2022). As a result, portfolios are adjusted when volatility
in the market or news changes and when individual performance changes occur.

In addition, robo-advisors help more individuals get involved in investing. Their investment
services are available at a low cost to people who cannot pay the fees charged by traditional
advisors (Maré¢, 2024). We can see that Betterment, Wealthfront, and Charles Schwab Intelligent
Portfolios effectively use Al in wealth management.

Using Al it becomes easier to use tax-loss harvesting strategies that help lower your tax bill by
matching capital gains with losses (NAZZARI, 2024). Bots look at prices, how easily an asset
can be bought or sold, and any fees in real time, making sure your investments are tax-efficient
and profitable.

Also, Al-based risk analysis tools use observed behavior data to better determine what level of
risk an investor truly prefers, instead of only counting on how the investor completes
questionnaires (Njuguna, 2021). Consequently, investments are planned more precisely, which
helps avoid investors’ suffering during downturns.
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4.4 Case Studies of AI Integration in Stock Trading Platforms

Several financial companies and fintech firms have introduced Al into their stockbrokering
services, which has led to increased performance, a more efficient system, and raised customer
happiness.

The firm has invested much in Al to help automate trading and investment decisions. The
Marquee platform supplies institutional clients with information and analysis generated by
machine-learning systems (Roy, 2022). Al is used by the company to manage its trading and deal
with liquidity.

JP Morgan Chase employs a trading assistant called LOXM to manage European equity trades.
LOXM studies past data to find the most efficient way to complete large dealings without
disturbing the market (Schmidt-Kessen et al., 2022). According to the report, the system
outperformed human trading, helping to reduce transaction fees and improve results.

Due to its Al, Robinhood, a major app in retail trading, lets users receive timely updates,
suggestions for investments, and defense against fraud (Masmoudi & Namouri, 2021). Even
though it does not offer full-service advising, Robinhood uses machine learning to examine
users, modify alerts sent, and prevent unusual trade errors.

Aladdin from BlackRock, the world’s biggest asset manager, connects portfolio, trading, and risk
functions using Al technologies (Mer et al., 2024). The platform uses NLP to understand news,
predictive analysis to monitor trends, and scenario planning with Al for simulating portfolio
performance during different scenarios.

Kavout, a company developing Al-driven stock analysis, created a model, called Kai Score, that
uses deep learning to rank stocks based on their upcoming profitability (Satuluri & Radhika,
2021). This analysis of millions of data points from financial reports, technical tools, earnings
calls, and recent news assigns a 1-10 rating to each stock.

They highlight the successes of using Al within online stock trading platforms. Al is pushing the
industry toward smarter decision-making, stronger institutions, and more informed retail
investors.

Artificial Intelligence is now a key tool for stockbrokers because it helps them make better
decisions. Using Al, investors receive rapid, correct, and tailored suggestions through algorithms,
analyze market sentiments, and online advisory platforms (Dar & Kumar, 2023). With financial
markets changing, we can expect more Al to be used, which could lead both stockbrokers and
trading platforms to become even more automated and adjustable for clients. Regardless, just
like any new technology, all activities in Al-based finance must remain clear, honest, and follow
regulations to guarantee that Al-based financial systems are trusted and sustainable.
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5. Al Applications in Banking Operations

Modern banking operations are being greatly changed by Artificial Intelligence (AlI), which
promotes innovation, higher efficiency, and better customer experiences. As there is more data
and customer expectations are increasing, banks are counting on Al to handle many processes,
manage risks and meet regulations (Manda & Nihar, 2024). Al is transforming the way banks
handle credit risk, chatbots, and compliance. In this part, we discuss how Al influences different
parts of banking, including rating credit applications, meeting customer service needs, anti-
money laundering steps, and automating main processes.

i Portfolio \;.
'f Management '

\
Application And Use Cases
of Banking
~ ‘ .- .- ,- ‘ /

Competitor };
"\ Analysis /-

Figure 3: Revolutionizing Banking Operations with Al Agents

5.1 Al in Credit Risk Modeling and Loan Approvals

The ability for a borrower to return a loan is determined by the vital function known as credit
risk assessment in banking. Usually, banks judged a customer’s creditworthiness by relying on
their credit scores, seeing their income records, and manually processing applications (Jose,
2024). The fixed way these methods operated didn’t detect the credit habits of people who lacked
formal credit records, so these individuals were not given credit.

Al-based credit risk models look over many different data types, including patterns from phone
usage, payments for energy and utilities, shopping online, and social media posts (Oyeniyi et al.,
2024). They use knowledge of the data to more precisely estimate whether a borrower is likely to
default.
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Since credit scoring needs accurate classification, GBMs and Random Forests are frequently
chosen by companies. Neural networks, which are deep learning models, can represent the
details in relationships between variables that other models cannot.

Thanks to Al, the entire credit review for a loan can be done on the spot. With Al-based
solutions, ZestFinance and Upstart are reducing the time it takes to decide on a loan application
down to minutes (Rabbani et al., 2024). They increase how rapidly people can make a decision
and also increase inclusivity by using factors beyond standard financial indicators to judge
borrowers.

Besides, Al models are designed to learn over time. Gathering more information allows the
models to change, become more accurate, handle changing markets, and notice new risks in
credit (Tran & Do, 2022). Because of this, the risk in banks’ portfolios is lower, and they have
fewer non-performing loans.

5.2 Customer Service Chatbots and Virtual Assistants

The use of Al technology has brought about a big change in how banking customer service is
handled (Sharma, 2025). These tools help customers communicate, cut down on wait time, and
offer support around the clock, all without human help.

Natural Language Processing allows chatbots to grasp, make sense of, and reply to customer
questions as they are being asked (Tonon, 2023). Unlike rule-based bots, modern virtual
assistants can respond to many different inquiries, covering things from checking balances to
applying for credit cards and alerting about any fraud.

For instance, users of Bank of America’s Al assistant Erica can get guidance with finances, learn
of unexpected spending when it happens, and have regular tasks done automatically (Ahmed et
al., 2021). SIA is a chatbot used by SBI to answer many different customer questions quickly and
effectively.

With access to customer records, virtual assistants can provide answers that match a user’s
preferences, purchase habits, and how they interact with the system (Anitha et al., 2024).
Because they understand customer intention, Al-based chatbots deal with queries and suggest
additional purchases at the same time.

By establishing an automated way to answer simple customer inquiries, banks are able to devote
more of their workforce to resolving important and empathic customer needs, thus increasing
both their productivity and how well they serve their customers (Sood et al., 2023).

5.3 Al for Anti-Money Laundering (AML) and Know-Your-Customer (KYC) Compliance
All financial institutions must follow AML and KYC regulations as a major part of their
operations (Widodo, 2021). Yet, the way organizations have handled compliance in the past is
generally costly, prone to error, and slow to react ahead of issues.
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Al makes it possible to monitor compliance in real time and ahead of problems. By examining
many transactions, machine learning will discover signs of money laundering, for example, if
there are unexplained transfers within the company or between banks (Sadok et al., 2022). They
get better with time, meaning fewer mistaken alerts and allowing analysts to pay greater attention
to serious activities.

Artificial intelligence helps AML systems discover and block transactions that do not fit the
usual patterns found in data (Kumar et al., 2024). As an example, AML platforms from SAS and
Actimize use Al to make alert reviews faster and help find unforeseen ways money launderers
could operate.

Al is used in KYC to help sign customers up quickly, compare identity documents, grab
necessary data with OCR, and compare that data with global sanctions and watchlists (Shah et
al., 2023). These methods help confirm a user’s identity quickly and easily, without
compromising on safety.

Al helps maintain due diligence by watching customer activities and accounts all the time to
verify compliance (AL-Dosari et al., 2024). Thanks to this surveillance system, banks meet
required regulations and keep their reputation and legal obligations low.

5.4 Intelligent Automation in Core Banking Processes

In active hyperautomation, Al is used to boost the automated processing of main bank functions
like payments, reconciling accounts, and preparing financial reports (Bebarta et al., 2021).
Combining RPA and Al—or cognitive automation—makes it possible to automate repetitive
operations and learn from the information to better the processes underway.

Al is often used in payment processing to recognize and block fraud by studying both users’
activities and their geographical settings (Boustani, 2022). Using Al, balance sheets and other
financial records are compared across multiple systems more accurately and promptly than with
manual methods.

It can also improve how the back office operates, by forecasting workload increases,
coordinating resources, and gathering ideas for making processes smoother (Costa et al., 2022).
As a result, it takes less time to complete work, fewer errors happen, and less is spent.

Al is used in regulatory reporting to collect and analyze information, helping businesses to
submit on time and accurately to the required bodies (Dehestani et al., 2023). NLG tools allow
the generation of compliance reports on the spot by transferring financial results from
spreadsheets to readable information.

Al also helps companies make smart decisions in areas such as liquidity, the distribution of their
money, and improving branch performance (Doumpos et al., 2023). Because of Al, bank
executives get real-time updates and predictions that allow them to make choices that meet
organizational objectives.
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Al is being applied by some banks to forecast demand for cash, where to refill ATMs, and the
success of their loan portfolios. Because of these applications, companies can use their funds
well and maintain happy customers due to improved service.

6. Challenges and Limitations of Al in Financial Markets
While Al is making a major impact in financial markets because of its speed, accuracy, and
ability to work at scale, it also brings some important problems. Several challenges connected to
data, algorithms, regulation, and computer security make adopting Al difficult for stakeholders.
If these difficulties are not solved, it could lead to less accurate, biased, and open financial
systems that depend on Al (Goyal & Soni, 2025). It looks at the significant issues with Al in
finance, explaining what they mean and how they can be improved in the future.
6.1 Data Quality, Bias, and Model Robustness
Al relies heavily on the quality, amount, structure, and truthfulness of the data it uses. For Al to
do its job well in financial markets, it needs reliable, tidy, and related datasets all the time.
However, common problems with financial data are missing values, inconsistencies, or noise as a
result of market and economic factors.
Modes trained using inaccurate data might give wrong or untrustworthy answers. Besides, data
from previous years can be affected by discrimination in credit and loan distribution. When Al
systems are created using biased information, they often reflect and make more obvious these
biases (Goyal & Soni, 2025). Sometimes, an Al model for credit scoring can reject applications
from minorities since the model is reflecting the effects of past discrimination.
Al systems often need to perform well in different real-world scenarios, something called model
robustness. Financial markets are always changing, guided by international events, major
economic trends and the mood of investors (Goyal & Soni, 2025). Models trained on data from
previous periods can perform very poorly when faced with unexpected situations such as the
pandemic or the crisis of 2008.
To ensure models are still general and fair, they should be watched, retrained regularly and given
access to varying types of data. Nevertheless, this process adds difficulty and raises the expenses,
so it needs detailed validation.

6.2 Regulatory and Ethical Considerations

Government rules for Al in financial markets are changing. It is uncertain for banks and other
financial institutions how current regulations manage issues of transparency, fairness and
consumer protection in Al (Herrmann & Masawi, 2022). Bodies including the SEC and ESMA in
the US and Europe have already published some rules for Al, but there are still not enough
similar worldwide rules.

A major ethical concern is that many Al algorithms, such as deep learning, are not easily
understood. It is usually difficult to explain the reasons behind these financial decisions because
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the models are not fully clear (Ho & Chow, 2023). The problems with explainability prevent
financial institutions from meeting the regulations on due diligence, audits, and how they
communicate with clients.

There are also worries about how Al systems deal with people’s private and financial
information. Banks, among other financial companies, must comply with regulations that require
them to be clear about how data is used.

Ethics play a role when it comes to using automated systems. With more tasks being assigned to
Al, there are questions regarding the people or groups now responsible and liable (Ilma et al.,
2023). For instance, if an Al trading bot greatly disrupts the market, it is not obvious whether the
software developer, the organization behind it, or the technology is at fault.

Therefore, many professionals in this field suggest adopting responsible Al, which highlights
openness, justice, including all groups, and ethical oversight of Al use and development.
Working with industry and academia in regulatory sandboxes can also protect the public and
encourage progress in the industry.

6.3 Cybersecurity Risks in AI-Driven Financial Systems

When banks use Al to take care of tasks like handling funds, spotting fraud, and serving clients,
their chance of being attacked can increase a lot (Kuiper et al., 2021). Depending on how they
are built, Al systems may fall prey to malicious input data from adversarial attacks, which can
lead to serious financial and reputation problems.

A serious issue is known as data poisoning, where hackers add damaging data to the training data
to alter the model’s behavior. As a result, the AI models could make incorrect predictions in
trading that can cost a lot financially. In addition, attackers may reverse engineer the models of a
program to figure out the training data used.

Machine learning helps increase cybersecurity by detecting any unusual activity on the network
and alerting about phishing threats (Sachdeva et al., 2023). As a result, the war between those
who defend against cyberattacks and the attackers themselves is becoming fiercer, since both
sides are using Al.

Furthermore, when Al handles decisions, it increases the gravity of any system failure. A crash in
critical Al applications such as credit approval or fraud detection could disrupt many business
operations and halt regular operations.

In order to decrease cybersecurity risks, financial institutions ought to include risk reviews,
testing for threats, encryption, and model tests in their strong Al governance policies (Sachdeva
et al.,, 2023). Doing regular audits and using various cybersecurity strategies increases the
dependability and trustworthiness of Al systems.
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Figure 4: Risk Management Framework

6.4 Talent Gaps and Integration Costs

It isn’t simply a matter of technology; it also needs organizations to prepare and align their
systems for Al. There are not enough people with strong knowledge in finance and at the same
time technology and analytical skills (Rahman et al., 2023). Because machine learning, natural
language processing, and model validation experts are hard to find, recruitment and training tend
to be expensive.

It’s not easy to just connect Al systems to current financial systems. History, policies, and inner
resistance frequently prevent a smooth link between two systems. Much of the software running
in banks and brokerages is not designed to support the rapid data processing and growth needed
by Al applications.

It takes more than technology upgrades to switch from traditional to Al-powered systems;
businesses must also pay for employees’ skills updates, change management, cybersecurity
improvements, and new compliance efforts (Rahman et al., 2023). Lacking the resources and
experience, smaller fintech providers could be Argentina have a few well-known financial firms,
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but small players may not have what it takes to keep using artificial intelligence to stay
competitive.

Another problem is making sure different departments coordinate their work. The Al success
process means that data engineers, compliance officers, risk analysts, and business strategists
need to work together, something many establishments find challenging.

To solve the skills gap, organizations should look at long-term education investments, team up
with public and private sectors, and train their staff (Rahman et al., 2023). Those who create
interdisciplinary teams and encourage creativity are more likely to make the most of Al and
avoid major changes.

7. Future Outlook and Emerging Trends
Artificial Intelligence (Al) is quickly gaining ground in finance, mainly due to new technology,
regulations, and changes in the market (Ismagilova, 2023). While trying to find a balance
between creativity and responsibility, financial institutions are witnessing certain trends that will
determine where Al goes next in finance.

7.1 Explainable AI and Responsible Al in Finance

Because Al is now essential for major financial tasks, demanding clear and socially responsible
Al is becoming necessary. Explainable Al is used to help financial experts, rule makers, and
customers understand the process Al uses to make decisions (Ismagilova, 2023). Extra attention
is necessary in credit scoring, loan approvals, and fraud detection because vague “black-box”
models raise issues both ethically and legally.

Responsible Al also covers fairness, accountability, privacy of data, and inclusion beyond its
emphasis on transparency. Al is being used more at banks to evaluate that the models work
properly, follow guidelines, and are consistent with ethical rules (Ismagilova, 2023). Down the
road, these concepts will probably guide how regulatory compliance is achieved in Al
influencing how solutions are built and rolled out.

7.2 Quantum Al and High-Frequency Trading

Although quantum computing is still new, it could make a big difference in how Al works,
mainly when dealing with finance. By combining quantum computing with artificial intelligence,
Quantum Al can make the process of forecasting the market, modeling risks, and optimizing
portfolios both faster and more precise (Sawant et al., 2023). It promises to unravel complex
financial difficulties that cannot be handled by standard computers.

A first example is seen in HFT, as taking advantage of microsecond differences can be highly
profitable. With quantum enhancement, algorithms are able to examine a huge amount of data
quickly, recognize good trade ideas faster, and change strategies on the spot (Sawant et al.,
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2023). Even though financial companies won’t use quantum fully for a long time, they are
investing in research and creating partnerships to look into its upcoming uses.

7.3 Al-Driven Decentralized Finance (DeFi) Platforms

Al and decentralized finance (DeFi) are now forming a new area of interest. Al helps make DeFi
platforms better by allowing smart trading, managing liquidity, and controlling contracts
automatically. DeFi systems are made more effective, flexible, and accessible due to these
features.

With Al it is possible to monitor borrower risk as transactions occur in peer-to-peer lending and
guide how assets are shared among decentralized exchanges (Sawant et al., 2023). In addition, Al
uses blockchain data to catch any unwanted incidents or fraud much more efficiently in
decentralized networks. With the growth of blockchain, Al will become key for creating highly
automated financial systems that upset old banking practices.

7.4 The Role of Central Banks and Regulatory Bodies in Shaping AI Adoption

Authorities and central banks are more and more cognizant of how Al can influence the stability
of the financial system, the honesty of the market, and the protection of consumers (Sawant et
al., 2023). Many countries will rely on them to offer guidance as new rules are created, sandbox
systems are used, and nations coordinate on Al adoption.

Al is also being used by central banks for forecasting the economy, handling digital currencies,
and monitoring risks that threaten the entire financial system (Sawant et al., 2023). When Al is
fully integrated into financial markets, regulators and innovators must work closely to guarantee
Al supports the public, but doesn’t slow down future advances.

8. Conclusion and Recommendations

8.1 Summary of Key Findings

This journal has explored the transformative role of Artificial Intelligence (AI) in the financial
sector, particularly in enhancing risk assessment and decision-making in stockbrokering and
banking. The integration of Al technologies such as machine learning, natural language
processing, and deep learning has significantly improved efficiency, accuracy, and
responsiveness across various financial services (Jayalakshmi et al., 2025). In risk management,
Al has enhanced credit scoring, fraud detection, market risk analysis, and operational resilience.
In stockbrokering, algorithmic trading, sentiment analysis, and robo-advisors have redefined
investment strategies and portfolio management (Miah et al., 2025). Similarly, Al in banking has
optimized loan approvals, customer service, anti-money laundering (AML), and Know-Your-
Customer (KYC) compliance.

Despite these advancements, challenges such as data quality, algorithmic bias, regulatory
uncertainty, and cybersecurity threats continue to limit Al’s full potential in financial markets
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(Musamali et al., 2024). Emerging trends—including explainable Al, quantum computing, and
decentralized finance—suggest a future rich in innovation, but one that also requires cautious
oversight and strategic planning.

8.2 Strategic Recommendations for Financial Institutions

Financial institutions should follow a proactive approach that involves multiple aspects to make
the most of Al and avoid hazards (Sergi et al., 2025):

Govern data properly to ensure your datasets are high-quality, contain diverse information, and
are secure. Entities must give importance to data cleansing, ethics in getting data, and building
strong guidelines for using data.

Use Models that Help Understand Decisions: Financial organizations should apply easy-to-
understand and legitimate Al models. Having transparent algorithms will increase customer trust
in the company.

One must focus on building Al talent and developing a suitable company culture. They need to
offer cross-subject training for employees, attract Al specialists, and ensure there is an
environment that supports creativity and teamwork among data scientists, financial analysts, and
compliance teams.

Enhance Gradually: By adopting piecemeal integration methods, financial institutions can slowly
improve their systems and better retain what proved useful in the past.

Ensure Strengthened Cyber Safety: Cyberattacks and data breaches should be blocked from
affecting Al systems. Regularly stress testing, using encryption, and following Al-focused
cybersecurity plans protects the operation’s safety.

8.3 Policy Implications and Future Research Directions

Since Al is becoming more important in finance, regulatory and policy leaders must create
clearer and flexible rules (Sergi et al., 2025):

Establish Well-Defined Al Guidelines: Regulators ought to set up consistent standards that
include fairness, visibility, liability, and protection of privacy. These policies ought to adapt to
new technologies to work effectively.

Encourage the Use of Regulatory Sandboxes: Let organizations experiment with Al within
monitored conditions. Using this model allows experiments to take place and helps shape future
rules.

Support the funding of research focused on explainable Al, ethical algorithms, quantum science,
and DeFi. Different industries need to work together so Al solutions are both new and suitable
for the public good.

All in all, AI stands poised to change the way financial markets operate. Through using smart,
responsible, and teamwork-based methods, financial firms and regulators can make the financial
environment more effective, open, and strong with Al
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