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ABSTRACT 

This research paper examines how Artificial Intelligence, Machine Learning, and Data Science 

are revolutionizing the financial industry in areas such as investment, fraud detection, credit 

approval, and automation. Through case studies of Renaissance Technologies, JPMorgan 

Chase, HSBC, and Mastercard, this paper dives deeper into how AI-driven systems compare 

with traditional financial approaches. Publicly available datasets and industry reports 

demonstrate how AI facilitates improvements in accuracy, speed, profitability, and cost savings, 

while also raising concerns about bias, transparency, and security. This paper offers an 

introductory-level understanding of how AI and Data Science are being applied in practical 

financial systems across firms.  

Keywords: Artificial Intelligence, Automation, Credit Risk, Fraud Detection, Investment 

Strategy, Machine Learning. 

1. Introduction 

Artificial Intelligence (AI) refers to machines that exhibit intrinsic human-like cognition, 

learning capabilities, logical reasoning, and problem-solving abilities [1]. On the other hand, 

Data science is an interdisciplinary field that combines statistics and computer science by 

extracting information from data sets [1]. Both AI and data science are closely intertwined. AI 

depends on data science to search patterns and improve algorithms, while data science utilizes AI 

to automate and simplify intricate tasks [1]. Together, they are engines defining an innovative 

future in the world of finance. AI and data science are working to help simplify banking 

processes by digitizing them. They develop algorithms to invest and trade based on pattern 

detection and predictions. Not only this, but they are actively detecting fraud and preventing the 

same, making banks safer and secure for users.   
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This paper is a deeper look into how both AI and data science improve finance and business 

processes through automation. Thorough exploration of AI in investment strategies will be 

conducted but also how AI is being utilized to detect fraud and manage risk. Finally, ethical 

considerations and challenges of AI adoption in finance will be looked into. AI has already been 

implemented in bank systems for customer service, for example, which gives rise to concerns 

regarding job losses. However, perhaps this paper could provide some insight as to how AI isn’t 

dangerous but acts as a 24/7 virtual assistant, helping to increase efficiency not only in the 

finance world but other areas too. 

2. Literature Review: 

AI didn’t come into play until the 2010s. Machine learning began to supplement traditional 

statistical models through pattern recognition and predictive modeling in risk management and 

fraud detection [2][3]. Following this, in the 2020s, there was a significant shift from traditional 

models to AI-based insights, with key technologies including deep learning and cloud computing 

[4]. AI began to revolutionize the customer service sector through chatbots such as Quest 

IndexGPT for JPMorgan, but it was also being used for sentiment analysis and real-time fraud 

detection [5][6]. In today’s day and age, there’s widespread integration of AI across all financial 

departments. It's being utilized for security measures, for compliance in terms of regulatory 

breaches, and document analysis, helping to increase efficiency [6]. Generative AI and large 

language models have also become increasingly sought after, particularly GPTs and AI copilots 

that aid in simplifying tedious tasks, saving employees hours [6]. AI and data science are now 

essential in the finance industry. As more advancements are made, AI will become the center of 

innovation, streamlining processes better than ever.  

According to OECD, AI has improved the performance of 79.5% of workers in the finance and 

manufacturing industries [7]. Furthermore, according to a dataset on Kaggle named Global AI 

Tool Adoption Across Industries by Rishi Carloni, the average AI adoption rate of countries 

around the world is 70% plus AI adoption has more than doubled from 2023 to 2024 [8]. Many 

papers leave out comparisons and statistics like these, but instead only explain the AI technology 

in theoretical terms without real-world performance indicators. Sometimes, the explanation of 

how the AI works becomes too overbearing for readers, making it hard for them to understand. 

In other cases, there’s an intense amount of jargon used. Having said that, this paper aims to 

simplify the workings of AI in finance, making it comprehensible to everyone. Quantitative 

insights relating to how AI enhances and optimizes financial processes will be made, which 

eases comparison with traditional methods. This will help link these benefits to strategic 

outcomes for several firms in the industry, which will be discussed further. 
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3. Methodology: 

I will be using case studies from four companies to discover how they use AI in hedge fund 

trading, fraud and risk detection, and in automation and credit approvals. The four companies 

will be Renaissance Technologies, JPMorgan COiN, HSBC, and Mastercard. Along with this, I 

will be using publicly available financial datasets to understand the quantitative impact of AI in 

these 3 areas. Information will be collected by reading and taking notes from secondary sources. 

Although some sources may be outdated and have a sense of bias and embellishments, a 

thorough evaluation of these sources will be done. Results will be analyzed and presented to 

highlight insights and findings. As data will be collected from four companies regarding three 

areas, the applications of AI may be more vast than what has been found during research, and 

hence should not be generalized to all uses of AI.  

This research will aim to answer these four questions:  

1. How does AI improve investment strategy? 

2. How is AI used to detect fraud and manage risk? 

3. What does AI-based automation improve in business processes? 

4. What are the key risks or ethical issues with using AI in finance? 

4. Results: 

4.1 Renaissance Technologies (RenTech) - AI in Hedge Fund Trading 

This hedge fund incorporates AI behind all its investment strategies and trading operations. 

Unlike traditional hedge funds that rely on manual analysis and judgment, RenTech employs 

various AI and Machine Learning models to predict market behavior, detect trading patterns, and 

execute profitable trades at efficient rates with minimal error [9].  

Their algorithms are fueled with billions of curated data points for training, to ensure the models 

are able to identify signals and uncover market patterns that may be invisible to the human eye 

[9]. The trained AI models are then able to conduct time series forecasting to predict future price 

shifts and volatility using historical data [10]. This helps to manage and reduce risk in markets, 

making it a key component of RenTech’s strategy for automated trading [10]. 

Furthermore, the hedge fund established deep learning algorithms to capture elaborate 

relationships in multi-dimensional datasets. Here, Artificial Neural Networks aid in mapping 

indicators to asset returns while Recurrent Neural Networks detect patterns in how news or 

external events influence future prices, things which traditional models would ignore [10].  
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Since markets are heavily influenced by news reports, RenTech applies Natural Language 

Processing for sentiment and news analysis [10]. This helps to interpret sentiment and macro 

themes in news headlines, filings, reports, as well as social media [10]. Along with that, High 

Frequency Trading leverages AI to make immediate trading decisions based on real-time data 

[10]. The algorithms react to minuscule market events such as price spikes in milliseconds and 

make sure to optimize the execution of orders with minimal portfolio impact [10]. This enhances 

efficiency, allowing for a balance between lucrative potential and risk levels. 

Renaissance Technologies’ application of AI isn’t just a supporting tool; it's the center of all their 

investing and trading decisions, which makes them one of the most consistently profitable hedge 

funds in the industry.  

4.2 JPMorgan Chase - AI in Fraud and Risk Detection 

Table 1. Impact of AI on JPMorgan’s Legal and Financial Operations 

Metric Before AI After AI Implementation 

Contract Review 

Time 

Several weeks Completed in seconds with AI 

Manual Processing 

Hours 

360,000 hours annually Eliminated with automation 

Compliance Risk Higher due to human 

error 

Reduced with AI-driven validation 

Contract Risk 

Assessments 

Subjective and 

inconsistent 

Standardized and automated risk 

analysis 

Operational Costs High due to manual labor Reduced significantly with AI 

Fraud Detection Limited manual reviews AI-automated fraud detection and 

contract validation 

[11] 
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AI-powered technologies are the heart of JPMorgan Chase, one of the most influential financial 

institutions. By incorporating advanced machine learning and data analytics, the bank has 

enhanced its fraud detection and risk management capabilities [12]. They developed an AI 

platform called COiN, which automates legal document analysis, including risk assessments and 

clause identification [12]. Together, their technologies analyze thousands of data points in real 

time to identify anomalies that indicate fraudulent activity [13].  

JPMorgan consistently monitors transactions in real time using AI, flagging any unusual activity 

to prevent fraud. These systems are especially effective in high-risk cross-border payments [12] 

and have significantly reduced response time as well as manual intervention [13].  

Furthermore, their AI systems incorporate Behavioral Analysis and Natural Language 

Processing, just like RenTech, to detect abnormal user behavior and fraud signals, respectively 

[13].  

As a result, JPMorgan’s AI-based fraud detection enhances client trust by protecting their assets 

from external threats [12][13]. Operational efficiency also improves as manual monitoring and 

reporting reduces, increasing productivity while maintaining security [13].   

4.3 HSBC - AI in Fraud and Risk Detection 

HSBC monitors over 900 million transactions per month across 40 million customer accounts, 

which makes manual systems inadequate [14]. Traditional rule-based systems flagged large 

numbers of false positives and were unable to detect criminal activity [15]. Improving security at 

HSBC meant introducing AI, hence they collaborated with Google Cloud to develop a solution 

called Dynamic Risk Assessment or AML AI [14][15]. They made sure to responsibly deploy 

the AI system, ensuring transparency, ethical decision-making, and risk assessment to protect 

their customers [14].  

The new AI system detected 2 to 4 times more unusual activity than traditional systems, which 

improved banking crime identification [14][15]. False alerts reduced by 60%, improving 

operational efficiency [15]. Not only that, but AML AI helps to reduce transaction analysis time 

from weeks to days and identifies suspicious accounts within 8 days of the first alert [14][15]. 

Besides recognizing abnormal transactions, the AI system discerns account coordination, which 

may link to criminal activity, something that traditional systems often miss [15].  

As a whole, better quality reports are produced with stronger criminal investigations through 

AML AI. With fewer false reports, customers are more protected, which increases their trust in 

HSBC and leads to greater satisfaction [14][15].  
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4.4 Mastercard - AI in automation and credit approvals 

Mastercard employs AI and Machine Learning in its credit scoring systems, leading to more 

accurate assessments and greater financial inclusion. Transaction approvals are automated, and 

fraud detection is present in real time through their Decision Intelligence and Brighterion 

Decision Management Platform (DMP) [16][17]. These systems analyze vast amounts of data in 

under 50 milliseconds and assign a risk score to each transaction to determine abnormality 

[16][17]. Through this, secure transactions proceed immediately while unusual ones are ceased 

for further verification [16][17]. The Brighterion AI model is used for credit card fraud but also 

in credit risk assessments and Anti-Money Laundering; it consistently learns from past decisions 

to improve future assessments [17]. 

During credit or payment processes, AI automation is applied through behavioral biometrics to 

verify identities [18]. This system analyzes card swipe patterns and user cadence to distinguish 

regular users from impersonators, which provides stronger verification for credit approvals as 

compared to manual methods [16][18].  

As opposed to traditional systems, Mastercard’s AI models are frequently trained using new data 

to improve automation in credit approvals and fraud detection [18]. This training increases the 

models’ awareness of the latest fraud techniques, like card skimming, and ensures the credit 

approval process is responsive and efficient [18].  

In case of transaction errors, the company uses AI in its automated credit and payment systems 

to resolve issues like mismatched account data and authorization gaps, helping to reduce 

processing delays and unnecessary payment declines [18]. In fact, the DMP has a Stand-in 

feature that ensures that credit approvals continue even if systems are down, which keeps 

automation smooth [17].  

In essence, Mastercard has developed ethical AI solutions for automation and credit approvals 

that have reduced workload and increased efficiency.  

5. Discussion: 

Table 2. AI vs. Traditional Methods 

Process AI Method Traditional Method 

Return on 

Investment 

12% 8% 

Unauthorized Cut down by 30%, High number of unauthorized 
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transactions compared to traditional 

methods 

transactions pass through 

False negatives Lowered by 40% High number of false negatives 

Fraud transaction 

detection 

accuracy 

95% 70% 

Fraud-related 

costs  

Helped decrease by $18 

billion annually  

High costs incurred 

 

As seen, Renaissance Technologies utilizes AI and Machine learning in its investment strategies. 

Machine learning reportedly yields a 12% return on investment as compared to 8% by traditional 

methods [19]. Machine learning also produces greater success rates (75%) as compared to a 

maximum of 65% by manual methods [19]. It's clear to see that RenTech places a strong 

emphasis on applying AI or Machine Learning in all its strategies; however, due to the high 

secrecy of the firm, there isn’t enough quantitative data regarding whether its models generate 

greater returns than traditional methods. This makes it difficult to determine the efficiency of AI 

use in the firm in quantitative terms; in other words, a limitation of the RenTech findings.  

JPMorgan and HSBC both developed separate AI platforms with machine learning to combat 

fraud and risk in their respective banks. According to McKinsey, AI systems helped to cut down 

unauthorized transactions by 30% and false negatives are lowered by 40% as compared to 

traditional methods, according to Accenture [20]. Additionally, Machine learning based systems 

increase predictive accuracy by over 30% as compared to a rule-based system, as per MIT [20]. 

For JPMorgan specifically, 360,000 hours are saved because of automated processing, which 

helps to bring down costs immensely [11].  

AI adoption has helped to decrease fraud-related costs by around $18 billion annually [20], 

which seems significant, but compared to the $2 trillion that gets laundered every year, this 

figure can be improved [15]. As HSBC monitors around 1 billion transactions per month, 

employing an AI fraud detection system can analyze 500,000 transactions per second, identifying 

patterns that manual systems aren’t able to [20]. These systems also reduce fraud transaction 

rates by 42% with an accuracy of 95% compared to 70% for traditional methods [20].  

Mastercard had developed its AI systems, named Decision Intelligence and Brighterion Decision 

Management Platform (DMP). Their systems process more than 160 billion transactions 

annually, detecting fraud in under 50 milliseconds per transaction [16]. According to Mastercard 
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Metrics, AI models were able to improve fraud detection rates by 300% while reducing false 

declines by 22% [21]. They also reported a reduction in fraud credit card transaction costs by 

18%, thanks to their AI technology [20]. Compared to rule-based processes, their AI systems 

delivered far better results in terms of efficiency, accuracy, and reliability.  

Despite all of these benefits, there may be concerns regarding over-reliance on AI for 

monitoring, leading to ethical and regulatory concerns about AI use in financial institutions as a 

whole. 

6. Ethical and Regulatory Concerns: 

There are numerous concerns and risks associated with AI adoption, the majority of which 

include bias, transparency, job displacement, and data protection. In the finance world, these 

concerns seem to be of greater magnitude. For instance, AI-based credit scoring may 

discriminate against users based on their gender, race, age, or even zip code due to unfair and 

biased training data. In fact, in 2019, David Heinemeier Hansson stated that the new Apple Card 

issued by Goldman Sachs provided him with a credit limit that was about 20 times higher than 

his wife’s, despite them filing joint tax returns and her having a higher credit score [22]. The 

same issue had occurred multiple times with other couples, demonstrating that the AI algorithm 

used to determine credit balances was highly discriminatory, especially against women [22]. 

Many AI systems establish black box models in finance. These models have complex internal 

logic and decision-making processes using deep learning algorithms with no known rationale 

behind how they make decisions [23]. Oftentimes, black box models are used for loan approvals 

and investment advice as well as credit scoring. However, since there’s no explainability behind 

their decisions, this demolishes trust between the customer and the financial institution, 

especially when outcomes seem unjust and biased [24]. 

This now becomes a significant issue when financial institutions are unable to justify and audit 

decisions made by the black box algorithm under the GDPR (General Data Protection 

Regulations) or the EU AI Act [25]. Transparency issues between the AI model and the bank, 

along with the customer, arise, which may then create regulatory accountability issues.  

According to regulators such as the European Central Bank (ECB), AI models that can’t be 

explained may not be used for high-stakes decisions in finance [26]. Additionally, the EU AI Act 

considers financial AI to be “high-risk” and requires human oversight, explainability, and 

auditability to prevent unreasonable decisions being made [27]. The US Federal Reserve requires 

all banks to validate AI models being used for decision-making, especially those with deep 

learning [24][28]. With specific and robust regulations like these, AI use in finance can be 

guided in the right direction, allowing trust, accountability, and reduced risk.  
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7. Future Outlook: 

The future of AI in finance is one of continuous transformation. AI is set to drive a plethora of 

aspects in the industry, from customer service to risk management and efficiency. The financial 

services industry’s spending on AI is expected to grow from $35 billion in 2023 to $97 billion in 

2027, with a compound annual growth rate of 29% [29]. This clearly shows the impact AI has 

made in the finance world and the rapid pace it’s growing. Currently, firms are focusing on AI-

assisted tools and data handling. These areas include AI-Co pilots that work alongside 

employees, helping them automate tasks [29]. Not only that, but also AI web crawlers, which can 

analyze and track real-time data for market shifts or risk indicators. Automation of unstructured 

data tasks, such as compressing emails, documents, and videos into actionable insights that take 

less time to understand, is also a great area of focus [29]. In the long run, AI could make use of 

synthetic data to enhance fraud detection and risk modelling, simulate consumer behavior for 

new products, and create test scenarios such as recession simulations [29]. Compliance and 

security may also become more AI-driven with automated regulatory compliance, which may 

help to reduce the cost of governance and fraud [29]. So far, AI use has been concentrated on 

efficiency and cost-cutting. The new frontier involves AI to drive revenue generation and 

innovation through new business models, AI-driven financial products, and collaborative 

strategies between IT and business leaders [29]. 

8. Conclusion 

In essence, AI is the core of the financial industry. It’s evident that AI significantly improves 

outcomes in trading, fraud detection, credit approvals, and automation. All financial institutions 

have established AI in their processes, improving employee productivity and workload, but have 

also reduced costs significantly. Compared to traditional methods, AI systems deliver lucrative 

gains.  

Machine Learning plays a pivotal role in the inner workings of AI systems, aiding in searching 

for patterns, making predictions, improving algorithms, and simplifying complicated tasks. Both 

Machine Learning and AI are puzzle pieces that fit together to build an innovative future in the 

world of finance, thereby enhancing customer experience by creating a safe and secure 

environment.  

With fast-paced AI adoption comes numerous concerns regarding bias, risk, and data protection. 

But, with appropriate regulations and guidelines, ethics and transparency can certainly be 

maintained, allowing for trust and accountability by firms.  

The future of AI in finance is extremely bright, and with full confidence, new pathways will 

certainly be created where AI is the driver of innovation. 
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