
It's a striking coincidence. Right after we talked about using AI and ML in financial research, a real 
example popped up online on our LinkedIn feed on the same topic. This shows exactly what AI and ML 
do, and how important these new tools are becoming. 
 
Most of us have encountered Artificial Intelligence and Machine Learning at least once in our lives. 
Probably it was when we use Siri or Alexa, or even Face Recognition on our phones.  
One way to simply define artificial intelligence is that it is a technology that matches or exceeds the 
capabilities of humans. It can: 

1.​ Discover and process information 
2.​ Infer and make decisions  
3.​ Reason and adapt to new situations 

 
Now, we have all seen how our Social Media knows our interests and shows us the content that we are 
interested in. This is a classic example of Machine Learning. Machine learning tends to work on its 
experiences and make predictions out of them. It consists of models, processors, and supporting 
technologies and is considered a subset of Artificial Intelligence.  
 
Upon understanding the essence of AI and ML, we can define them as:  

1.​ Artificial Intelligence can be defined as a technology that is designed to act like a human brain, 
which processes information, formulates decisions, can comprehend and reason, and adapt to new 
information.  

2.​ On the other hand, Machine Learning can be defined as a discipline of Artificial Intelligence that 
enables machines to learn from their past experiences, identify patterns, and build prediction 
models.  

 
This article will focus on analysing the potential and implications of integrating AI and ML within the 
domain of financial research. To provide a clear base for this analysis, we will first establish our definition 
for financial research and clarify the specific aspects of this field that will be the focus of our discussion. 
 
Financial research involves gathering, analyzing, and interpreting financial data. It is significant in the 
fields of investment management, corporate finance, mergers and acquisitions, banking, and lending, 
among many others, since it provides essential insights for informed decision-making across these 
domains.  
 
The scope of financial research can be broadly divided into three categories, which can also be interpreted 
as the steps involved. They are listed below. 
 
1. Data Collection 
This involves gathering secondary data from financial reports, market reports, economic indicators, and 
industry publications, as well as primary data through surveys and interviews. 
 
2. Data Analysis 



This stage makes use of the data above to identify repeated trends, patterns, and relationships between the 
different particulars. This is carried out using methods of financial modeling, technical analysis and 
statistical analysis. 
 
3. Interpretation 
The final step is to make meaningful conclusions out of the analyzed data. After interpretation, the 
researcher can present meaningful insights that are further able to assist decision-making in various fields, 
as mentioned above. 
 
In layman's terms, financial research concerns everything that has a monetary aspect to it, both directly or 
indirectly. It is all about turning raw financial data into actionable intelligence. 

The Future of AI and Machine Learning  

Since we have already covered the definition for AI, it’s time to raise the question about how AI works?  

Artificial intelligence systems work by using algorithms and data. First, a massive amount of data is 
collected and applied to mathematical models, or algorithms, which use the information to recognize 
patterns and make predictions in a process known as training. Once algorithms have been trained, they are 
deployed within various applications, where they continuously learn from and adapt to new data. This 
allows AI systems to perform complex tasks like image recognition, language processing, and data 
analysis with greater accuracy and efficiency over time. 

Now, to put this into simpler terms, I’ll take a very basic example. Say we want to teach AI to identify 
different types of fruits.  

So, first we feed it a massive amount of information, in this example it would be showing it thousands of 
pictures of various fruits. So that it can observe the colour, shape, size, etc. Then the next step would be 
the AI tool recognizing patterns. For example, Oranges are generally round and orange in colour, they 
don’t have a stem protruding out, bananas are yellow, may or may not have black spots and are curved, 
etc.  

Now, based on these patterns recognized by AI, it makes “guesses”. So if I were to show it a picture of an 
apple, it would directly correlate it to the information fed to it before. (red, round, and has a stem) and 
would make a guess, calling it an apple. 

No,w as you can make out on your own by now, the guesses are bound to be wrong at some point, so for 
example if it were to mistake a peach for an apple, the user would correct it and the AI would adjust it’s 
understanding, making a better guess next time.  

This is a very simplified explanation of how AI processes massive amounts of data through complex 
algorithms and performs complex tasks.  

Now the question arises, how is an AI tool built? 



This is where machine learning comes into play, machine learning uses statistical techniques to help an AI 
tool learn how to progressively get better at a task without being specifically programmed to.  

So now moving onto the main topic, what could AI be in the future? What is AGI? 

Now, as far as Artificial General Intelligence (AGI) is concerned, it is important to note that it is a 
theoretical/ hypothetical concept. So as I explained before, AI is just a word prediction model that makes 
guesses based on the data it has been fed. Here is where it is at a stark contrast to AGI. Unlike AI, AGI 
would be capable of actually understanding and reasoning through the work it is doing, It would not only 
replicate or predict human behaviour but also embody the ability to learn and reason through a variety of 
different situations.  

Now, do I think that AGI could become a reality within the next 10 years? 

I think this question is quite hard to answer given our current limited knowledge on not only technology 
but also human nature. In my opinion, for AGI to be a reality, we need to build a machine that not only 
understands human nature but also has profound insights into it. It will have to attain a level of complex 
understanding of human nature, emotional intelligence and behaviour that perhaps most humans haven’t 
mastered yet. 

Aside from that, as far as the technological aspect is concerned, I believe that expecting an AGI-level AI 
model in the next decade is a little far-fetched, given how long it has taken us to come up with Artificial 
Intelligence, which still shows many discrepancies while answering trivial questions. To obtain AGI, we 
will not only have to come up with smarter algorithms that can process more information from less data 
but also master generalisation, where AGI will have to apply knowledge across different fields and not 
just specific tasks or data sets.  

What are the capabilities of AGI? 

The development and implementation of AGI could bring numerous benefits to society. One key benefit 
is its ability to solve complex problems currently beyond human capabilities, potentially revolutionizing 
fields like healthcare and climate change mitigation. 

Additionally, AGI could significantly enhance productivity and efficiency in various industries through 
automation and optimization. This increased productivity could free up human time for more creative and 
fulfilling tasks. In the realm of healthcare, AGI holds the potential to revolutionize diagnosis, treatment 
planning, and drug discovery, ultimately improving overall health outcomes. Similarly, personalized 
learning experiences tailored by AGI systems could make education more accessible and effective. 

Furthermore, AGI-controlled systems could enhance safety in areas like transportation through 
self-driving vehicles, reducing accidents and increasing overall well-being. The convenience factor is also 
significant, with AGI-powered virtual assistants and chatbots providing round-the-clock support and 
assistance. 



While advancements in AGI are still limited by such development constraints and lack of algorithmic 
capabilities, there have been technological innovations that aim to eliminate these problems, chief among 
them. 

Quantum Computing 
 
When you ask a normal computer to find a way out of a given maze, it will keep on trying different routes 
until it finds one that leads to the exit, in a ‘hit-and-trial’ style method. But imagine a computer that could 
analyse all possible routes all at once, simultaneously screening them to find out which one leads to the 
door out. This is what we call a quantum computer, and unlike regular computers that work with really 
small switches known as bits (0 or 1), quantum computers work with *qubits*, which are 0, 1, or both at 
the same time. It gets this special ability from the weird rules of quantum physics. Due to this, quantum 
computers can solve huge problems way quicker than present computers.  
 
Quantum computing may revolutionize the world in incredible ways in the future. It may even boost our 
efforts to develop Artificial General Intelligence by exponentially increasing the pace of operations for AI 
algorithms, providing faster data processing, including simplification of complex data structures to create 
Quantum Neural Networks (QNNs). These QNNs, in return, may aid machine learning for AGI models. 
But quantum computers may also decrypt codes that secure our digital data, so it is essential to build more 
secure systems with greater levels of encryption. It also remains to be seen whether the hardware 
capabilities can grow simultaneously to support such computational power. 
 
In financial research, quantum computing would be able to process enormous data sets to forecast market 
trends, maximize investment plans, and evaluate risk more accurately. Challenges still exist, though, such 
as stabilizing qubits and minimizing errors in calculations. Quantum computers are also costly and 
complicated, needing extremely cold temperatures to operate. Overcoming these challenges is essential to 
realizing the full potential of quantum computing in finance and other areas. 

AI in Data Collection 

AI is slowly beginning to take charge of financial research by transforming how and where data is 
collected from. 

For example, in the stock markets, artificial intelligence uses large sets of data such as volumes of trade, 
multiple historical trends, and even macroeconomic factors, to predict any price changes and identify 
patterns that the human eye could very often miss. Market predictions are further improved by analysing 
the effect of news stories and social media posts on human sentiment and decision, which also offers 
insights into investor behavior. 

Similarly, by keeping tabs on real-time volatile data and market conditions, artificial intelligence 
improves pricing models in derivatives markets. AI-powered high-frequency trading platforms can 
complete trades in milliseconds hence saving on both human time and effort. 

AI's capacity to process alternative datasets helps the equity markets by revealing unlikely or unexplored 
investment opportunities that could result in improved portfolio optimization. 



In the banking sector, AI enhances customer engagement through customised services based on the 
customers transaction patterns and spending/ saving habits. Artificial Intelligence streamlines the loan 
underwriting processes by evaluating unstructured data for faster decision-making. Another huge 
contribution of AI is the analysis of massive amounts of data pertaining to financial transactions and 
subsequently spotting irregularities or peculiar activity thereby playing a vital part in banking fraud 
detectionThe insurance sector also uses AI to analyse risk factors in various insurance plans by analyzing 
a variety of data, each unique to the person a plan is being offered to. These systems help identify claims 
trends and adjust premiums accordingly. 

As far as the future of AI in data collection is concerned, we would say that Artificial Intelligence has 
massive potential across stock markets, derivatives, equity investments, banking, and insurance sectors if 
not more. By leveraging new and advanced data collection methods, AI can be seen delivering enhanced 
decision-making while addressing risks that the human eye might tend to overlook. 

AI in Data Analysis 

AI and ML as tools for data analysis, a prominent part of financial research, have both advantages and 
disadvantages. With AI models becoming more advanced with an increasing speed and efficiency as a 
result of heavy R&D investments their data analysis abilities improve, streamlining financial research 
projects. This argument is elaborated and substantiated by the following cases: 
 

1.​ Companies such as 'Two Sigma' and 'BlackRock' apply ML to process alternative data (such as 
satellite photographs of parking garages, sentiment on social media) to forecast consumer activity 
and economic trends. This has resulted in better-informed investment choices, highlighting the 
advantage of AI over conventional finance models. 

2.​ JPMorgan's AI-based 'Contract Intelligence (COiN)' technology processes advanced financial 
contracts within seconds, eliminating 360,000 hours of legal work each year. AI-based fraud 
detection systems, including Mastercard's Decision Intelligence, have significantly minimized 
false positives and enhanced financial security. 

3.​ Artificial intelligence (AI) based high-frequency trading (HFT) companies such as Citadel 
Securities and Virtu Financial control futures markets with ML-based models that anticipate price 
actions within milliseconds. Their AI-driven algorithms parse order book information, news 
sentiment, and market indicators to place lightning-fast trades, thereby increasing market liquidity 
tremendously. 

4.​ Conventional "Black-Scholes models" used for options pricing are hampered by real-time pricing 
owing to fluctuating market conditions. Nasdaq has introduced AI-driven volatility forecasting 
tools that automatically modify option prices based on past volatility, macroeconomic metrics, 
and order flow data. Better options pricing as a result minimizes arbitrage opportunities and 
improves market efficiency. 

5.​ Credit rating agencies such as Moody's and S&P Global use AI/ML models to estimate corporate 
bond default probabilities, CDS spreads, and counterparty risks in derivatives markets. AI flags 
distressed assets earlier than conventional financial models, allowing investors to hedge risks 
better. During the COVID-19 pandemic, AI models forecasted increased credit risks in distressed 
sectors (hospitality, airlines) weeks ahead of officially announced credit downgrades. 

 



Yet, AI & ML have, similar to any other technological advancement, had their share of failures, especially 
in the initial years. These mistakes, most of the time, are carried forward over the years without any 
corrective measures as the quality of AI & ML output is taking a backseat for continuous, unidimensional 
growth, which is what provides a competitive edge to today's AI startups. A few of the failures are 
described below: 
 

1.​ AI systems tend not to be transparent, and so it is not easy to clarify decision-making processes. 
'Knight Capital' faced a disastrous $440 million loss in 2012 because of an unexpected 
algorithmic trading bug. This points to the danger of using transparent ML-based systems without 
human supervision. 

2.​ The 2010 Flash Crash was fueled by algorithmic trading in which high-speed AI-driven bots 
caused a one-day, sudden 1,000-point decrease in the Dow Jones. It showed how, in the absence 
of proper protective measures, AI-based trading could inject systemic risk and enhance market 
volatility. 

3.​ AI models learn and inherit biases from the training data, which causes ethical and legal issues. In 
2019, Apple's machine learning-based credit card system was charged with gender discrimination 
after there were reports of women being offered lower credit limits than men, even if they had 
similar financial profiles. This shows the capability of AI to reinforce biases in financial 
decisions. 

4.​ JP Morgan employed an ML-based model to value credit default swaps (CDS) but came under 
fire for overestimating default probabilities for smaller companies with less data. This resulted in 
higher CDS premiums (costs of insurance) for smaller companies, making credit unaffordable for 
firms that may not have been as risky as the AI indicated. AI models can perpetuate market 
biases, unfairly influencing firms with less history. 

 
AI and ML undoubtedly add value to financial research by revealing hidden insights and automating 
in-depth analysis. But they are not perfect and can pose immense risks if handled carelessly. The solution 
is a hybrid strategy—utilizing the strengths of AI while guaranteeing strong human oversight, 
transparency, and regulatory protection. 
 
AI in Data Interpretation 
 
Interpretation of financial data refers to analyzing and understanding the financial data and making 
meaningful conclusions out of it. After interpretation, the researcher can present meaningful insights that 
are further able to assist the decision-making process. The interpretation of financial data and research is 
one of the most crucial parts when reaching conclusions.  
We already know that Artificial Intelligence and Machine Learning operate on patterns and predictions. 
This quality makes this stage of financial research simple and effective.  
They help in financial interpretation in the following manner: 

1.​ Observing and Finding Patterns: AI and ML understand and interpret the huge amount of 
financial data to find patterns. This is used for stock market analysis while analysing the current 
patterns and market trends, analysing financial statements of an enterprise, and determining the 
factors that are affecting it, etc.  



2.​ Predictions based on the Patterns: After analysing the past trends and the huge data, they now 
make predictions on future stock prices, companies’ upcoming financial situations or even the 
interest rates for bank loans.  

3.​ Assists in Decision-Making: By using the above predictions, they help businesses to make 
decisions about their companies, aiding people in understanding the investment trends and 
making decisions accordingly.         

 
Considering the example of stock market analysis, Hedge Funds use AI and ML based models to 
understand the huge amount of past stock prices, breaking down the market trends into patterns and 
predicting the stock prices, which further assists a person to formulate decisions.                                
Moreover, these models are also being used by one of the companies that we came across, i.e. Equifax. It 
is one of the credit reporting companies that specialises in providing credit reports, credit scores, and 
fraud detection. It provides its services across various sectors and that includes financial services. It 
claims that 80% of its operations are based on AI and ML. The company uses Artificial Intelligence and 
Machine Learning in financial research to further enhance its operations. The company uses these 
prediction-based models to get more accurate assessments of creditworthiness.  
The above-listed examples depict how AI and ML are slowly becoming an integral part in interpreting the 
vast amount of financial data and helping people and various organisations to make necessary financial 
decisions.  
 
Since we have now laid the groundwork by explaining Artificial Intelligence, Machine Learning, what 
they can do, and how they can be used in financial research, we shall now delve deeper into the basic 
ideas of how financial markets work. One key idea is the Perfect Market Hypothesis. This idea suggests 
that stock prices already are a fair image of the information out there. The new abilities of AI and ML can 
be useful in testing this idea, as they can quickly look at lots of information and find hidden patterns., AI 
and ML might show us if markets are truly efficient or if there are chances to find information that others 
have not seen yet. Instead of a typical approach, the phenomenon has been explained through the example 
of a perfect lemonade stand. 
 

-​ In the perfect lemonade stands, consumers know EXACTLY what perfect lemonade is, and every 
consumer knows the exact method and price of all stands in the city, and all lemonade tastes the 
same. 

-​ Lots of buyers and sellers, with easy entry and exit 
-​ There are no taxes or extra costs, but prices can change instantly 

 
AI and ML incorporation will start by identifying the market inefficiencies. 
In this example, inefficiency can be that even though all lemonade stands sell the same perfect lemonade 
for the same price, people still consistently line up more for one specific stand for no clear reason. 
 
Its next task will be to come in and understand the same, and then to disrupt it. 
Some smart researchers are bringing in super-smart computer programs (AI and Machine Learning) to 
study the lemonade stands. These programs can look at tons of information at once. They can reveal 
important secret strategies to all the firms in an industry. This gives everyone the same advantage, in 
other words, giving no one an upper hand. 



 
AI will work to find patterns that simple research missed, which are not random but occur with a purpose. 
Not just being on the corner, but being on a sunny corner between 12 PM and 1 PM makes a difference. 
The stands with slightly brighter yellow signs sell a bit more on cloudy days. 
If a stand consistently runs out of lemonade by 3 PM, people start going there earlier the next day, 
creating a feedback loop. 
 
AI and ML are like super-powered detectives that can look at tons of tiny clues to figure out why it's not 
perfect and find patterns that the simple rules of a "perfect" market don't explain.  

To better grasp this, consider Renaissance Technologies (RenTech), a well-known American investment 
firm. They stand out because they heavily rely on mathematicians and computer specialists. RenTech is 
famous for keeping its methods secret and using very complex and unusual computer programs in its 
trading. The company's Medallion fund is particularly famous for its very high profits. This fund has been 
successful in making unusually high returns by finding flaws in the market, like when assets are priced 
incorrectly. This goes against the idea that markets are perfectly efficient. RenTech's strategies help them 
spot patterns that seem to happen more often than by random chance. This suggests that markets aren't 
always perfect, and those with the right skills and tools can find these errors, use them, and profit from 
them. 

For example, if someone offered an item worth 100rs for 90rs, many consumers would line up to buy it. 
But due to demand rising and supply being constant, the prices will keep rising till the price reaches 
100rs. Similarly, in the case of financial markets, once market anomalies are revealed to everyone, they 
will line up to buy the asset. Due to this, the asset price will increase till its value equates its price. What 
this will do in the long run is get rid of all market inefficiencies and reduce the chance of individual 
buyers making higher profits than normal. Since no assets will be mispriced and will be closer to their 
values, the market characteristics will align more with the perfect market hypothesis.  
 
In our opinion, the future of AI and ML can reduce the capability of firms to have a competitive 
advantage. In the future, AI and ML can easily generate the ability to figure out these patterns. Through 
this, the competing firms could easily be aware of the unique and secretive strategies that firms like 
Renaissance use. What this will do in the future is allow everyone to utilize the same strategies, generate 
the same supernormal profits, and thus bring all firms to the same profitability level.  
 
To conclude,  

-​ As AI grows, it can identify the formula they've been using to generate those profits. 
-​ Since these are supposed to be trade secrets, once the pattern is figured out, the returns they are 

earning will get divided in the market, and their relative advantage will get wiped out  
-​ All the firms will then reach the same level, the assets will reach the fair prices, and thus the 

perfect market hypothesis will be achieved.  
 


