
Library Progress International 
Vol.44 No.3, Jul-Dec 2024: P. 21352-21356 
 

Print version ISSN 0970 1052 
 Online version ISSN 2320 317X 

Original Article Available online at www.bpasjournals.com 
 

Library Progress International| Vol.44 No.3 |Jul-Dec 2024                                                 21352 

Utilizing AI and Big Data to Revolutionize Algorithmic Trading in 
Financial Markets 

 
 

Shruti Bhriguvanshi¹, Santosh Gayakwad², Dr. Deepika Chaudhary³, Dr. Sudip 
Debkumar Chatterji⁴, Vinay Prasad Tamta⁵ 

 
¹Research Scholar, Department of Commerce, Mahatma Gandhi Kashi Vidyapith, Varanasi, Uttar Pradesh, India 
 singhshruti394@gmail.com 
²Ex-Visiting Professor, BITS, Pilani (Purdue University), Rajasthan, India 
³Assistant Professor, School of Management and Commerce, K.R. Mangalam University, Sohna, Haryana, India 
me.dipika.chaudhary@gmail.com 
⁴Department of Finance, Burapha University International College, Thailand, sudipchatterji@gmail.com 
ORCID: https://orcid.org/0000-0001-5157-6526 
⁵Assistant Professor, Department of Information Technology, Hemvati Nandan Bahuguna Garhwal University 
(Central), Srinagar, Uttarakhand, India 
vinayprasadtamta@gmail.com 

 
How to cite this article: Shruti Bhriguvanshi, Santosh Gayakwad, Deepika Chaudhary, Sudip Debkumar 
Chatterji, Vinay Prasad Tamta (2024) Utilizing AI and Big Data to Revolutionize Algorithmic Trading in 
Financial Markets. Library Progress International, 44(3), 21351-21356.

 
ABSTRACT 
This study examines the profound influence of incorporating Artificial Intelligence (AI) and big data into 
algorithmic trading on financial markets, with a specific emphasis on its impact on market efficiency, liquidity, 
and price discovery. The research utilized quantitative approaches to evaluate the relationships between 
technology breakthroughs and major market indicators, using a sample of 200 professionals from the financial 
industry. The findings revealed strong positive correlations: AI technology had a strong connection with market 
efficiency (r = 0.65), whilst big data integration displayed a high correlation with decision accuracy (r = 0.70). 
Furthermore, the effect of AI on the swiftness of trade execution was significantly robust (r = 0.80), and its impact 
on price discovery was favourable (r = 0.60). The results emphasize the significant impact of AI and big data in 
improving the efficiency, accuracy, and speed of trading. They also draw attention to the advantages of these 
technologies as well as the current obstacles in achieving market transparency and stability. 
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INTRODUCTION 
Algorithmic trading is a transformative development in financial markets that integrates cutting-edge technology 
with financial strategy (Currie et al., 2022). Algorithmic trading is the use of pre-programmed instructions to 
execute trade orders under optimal conditions, significantly influencing the trading dynamics of various assets. 
Algorithmic trading, often known as algo-trading or black-box trading, has incorporated Artificial Intelligence 
(AI). The integration has led to automation that exceeds the speed and frequency at which humans can perform 
tasks (Pothumsetty, 2020). The term AI refers to a collection of technologies that include machine learning and 
deep learning. These technologies enable algorithms to receive information from data, adapt to changing market 
conditions, and make judgments without relying on explicit programming. AI enhances trading algorithms by 
introducing intricacy and adaptability, enabling them to scrutinize extensive quantities of data, detect trends, and 
refine tactics instantaneously. The integration of this system has extensive consequences for financial markets, 
impacting the availability of funds, the determination of prices, and the general effectiveness of the market (Verma 
and Sehgal, 2023). Algorithmic trading has become widely popular worldwide, leading to a transformation in the 
way financial products are exchanged and improving market operations (Gerner-Beuerle, 2022).  
With the growing reliance on technological advancements in the financial industry, it is imperative for traders, 
regulators, and stakeholders to possess a comprehensive comprehension of algorithmic trading and artificial 
intelligence. This article offers a comprehensive analysis of the techniques employed and the market impact 
resulting from the integration of algorithmic trading with artificial intelligence (AI) (Kunduru, 2023). The 
utilization of artificial intelligence algorithms in trading has had a profound impact on financial markets. It has 
enhanced market liquidity, altered price discovery methods, disrupted traditional trading strategies, and prompted 
the need for new regulatory measures. AI-powered algorithms provide rapid, automated trading, enhancing 
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liquidity by executing constant buy and sell orders, thus diminishing transaction expenses and bid-ask spreads. 
Nevertheless, they can also lead to a reduction in market liquidity during periods of significant market volatility 
(Ilojianya et al., 2024).  
Algorithmic trading has rendered traditional manual trading methods less competitive because to its superior speed 
and accuracy, leading to a revolution in trading practices. The evolution described questions the significance of 
human intuition and highlights the necessity of technological adaptation in trading methods (Chesterman, 2021). 
Regulators encounter difficulties in guaranteeing equity in the market, averting manipulation, and upholding 
systemic stability in the face of new technologies. Efforts have been made to manage risks by implementing 
measures like circuit breakers and market surveillance tools. These approaches seek to achieve a harmonious 
equilibrium between innovation and the integrity of the market. Market participants, regulators, and investors 
must possess a thorough comprehension of the market impact and efficacy of algorithmic trading and artificial 
intelligence (AI). In order to successfully navigate this dynamic environment, it is crucial to find a harmonious 
equilibrium between embracing novelty and efficiently mitigating potential hazards. This strategy enables us to 
exploit the benefits while guaranteeing the stability of the financial market (Lee and Schu, 2022). 
The combination of AI and big data analytics has significantly revolutionized algorithmic trading in financial 
markets in recent years. In today's intricate and data-centric financial markets, the capacity to swiftly and 
accurately handle and examine massive volumes of data in real-time has become essential for attaining a 
competitive advantage. AI technologies, including as “machine learning and natural language processing, enable 
traders to develop sophisticated algorithms that can identify patterns, make predictions, and execute trades with 
exceptional speed and accuracy’’. Big data facilitates the availability of extensive and varied datasets that are 
essential for training these algorithms. This enables them to adjust and react to market dynamics with enhanced 
accuracy (Nguyen et al., 2023). The integration of AI and large-scale data is transforming conventional trading 
methods, improving the process of making decisions, and increasing the effectiveness of the market. Nevertheless, 
it also presents novel difficulties, such as ethical concerns and regulatory ramifications, as market actors and 
regulators endeavour to reconcile innovation with market integrity. In order to navigate the intricacies of modern 
markets and unlock new prospects for development and profitability, it will be crucial for the financial industry 
to utilize AI and big data, as these technologies continue to develop and advance. 
Objective: To examine the correlation between AI and big data integration in algorithmic trading and its effects 
on market efficiency, liquidity, and price discovery. 
 
HYPOTHESIS: 
H0: There is no significant correlation between the integration of AI and big data in algorithmic trading and market 
efficiency, liquidity, or price discovery in financial markets. 
H1: There is a significant correlation between the integration of AI and big data in algorithmic trading and market 
efficiency, liquidity, or price discovery in financial markets. 
Review of Literature 
Algorithmic trading, propelled by artificial intelligence and big data, has profoundly revolutionized financial 
markets, influencing market regulation, governance, and the whole trading environment. The chapter authored by 
Yadav (2018) examined the impact of algorithmic trading on fundamental principles in market regulation and 
governance. Several important steps have been implemented to strengthen the resilience of trading infrastructure 
against operational risks, including those arising from insufficient technology, monitoring, and systems security. 
The study conducted by Azeema et al. (2023) utilized both financial and non-financial data to accurately represent 
the performance of firms. The researchers identified the annual report as a key source of information that actively 
engages investors in the financial market. The results suggested that artificial intelligence had fundamentally 
revolutionized algorithmic trading in financial markets.  
Nguyen et al. (2023) Employed a comprehensive descriptive study to familiarize readers with the extent to which 
big data, artificial intelligence (AI), and machine learning (ML) methods are integrated into the financial 
technology roadmap. The methodology's validity was proven by a study of its impact on fintech, the financial 
services industry, and the evolving attributes of the data scientist profession. 
The study conducted by Addy et al. (2024) examined the convergence of algorithmic trading and artificial 
intelligence (AI) in financial markets. This study conducted a comprehensive examination of different algorithmic 
trading strategies, including trend tracking, statistical arbitrage, market making, and sentiment analysis. The report 
provided a comprehensive examination of the future trajectory of algorithmic trading driven by artificial 
intelligence, emphasizing its potential to fundamentally revolutionize trading strategies and market operations. In 
summary, these studies highlight the substantial impact of algorithmic trading and artificial intelligence on 
financial markets, underscoring the potential advantages and challenges associated with these technologies in 
enhancing market efficiency and shaping the future of financial trading. 
Research Methodology 
This study utilized a quantitative research methodology to examine the correlation between the integration of 
artificial intelligence (AI) and big data in algorithmic trading, and their effects on market efficiency, liquidity, and 
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price discovery. A stratified random selection technique was employed to choose a cohort of 200 individuals 
working in the financial business, comprising traders, analysts, and data scientists. The objective of this strategy 
was to ensure that the sample encompassed several areas within the firm, including equities, commodities, and 
foreign currency. The data collection technique entailed the administration of a standardized questionnaire 
comprising closed-ended questions. The purpose of these questions was to analyze participants' employment of 
artificial intelligence (AI) and big data in trading, as well as their evaluations of the impact on the market. The 
data was analyzed using statistical tools, specifically applying correlation analysis and Pearson's correlation 
coefficient to explore the relationships between the variables. Descriptive statistics offer a succinct overview of 
the data, providing useful insights into the integration of artificial intelligence and large-scale data in the trading 
process. 
Results  
Demographic Profile of Respondents: The demographic characteristics of the respondents offer valuable insights 
into the varied backgrounds of the study participants. The sample group exhibits a diverse range of opinions and 
experiences, which can be attributed to key variables such as age, experience, educational background, 
employment position, and income level. 

  
Table 1: Demographic Profile of Respondents 

 
Demographic Variable Sub-Variable Frequency of Respondents 

Age 20-29 45 

30-39 60 

40-49 55 

50+ 40 

Gender Male 100 

Female 100 

Experience in Financial Industry 0-5 years 50 

6-10 years 70 

11-15 years 45 

16+ years 35 

Educational Background Bachelor's degree 65 

Master's degree 85 

Doctorate 30 

Professional Certification 20 

Job Position Analyst 50 

Trader 80 

Data Scientist 30 

Manager 40 

Level of Income Less than $50,000 40 

$50,000 - $100,000 70 

$100,000 - $150,000 50 

Over $150,000 40 

 
Descriptive Analysis: This section provides an in-depth descriptive analysis of the survey data gathered from a 
sample of 200 professionals working in the financial industry. The findings emphasize the trends and patterns in 
how various technologies are viewed to impact market efficiency, liquidity, and price discovery. 
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                                                     Table 2: Descriptive analysis 
 

Sr. 
No.  

Statements  Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

1. AI technologies have significantly 
improved the efficiency of algorithmic 
trading. 

60 80 30 20 10 

2. The integration of big data has enhanced 
the accuracy of trading decisions. 

50 90 35 15 10 

3. Algorithmic trading has made market 
liquidity more stable. 

45 85 40 20 10 

4. AI-driven algorithms have increased the 
speed of trade execution. 

70 75 30 15 10 

5. The use of AI in trading has led to more 
transparent price discovery in financial 
markets. 

55 85 35 15 10 

  
Correlation Analysis: The correlation research unveiled multiple substantial associations between the 
incorporation of artificial intelligence (AI) and big data in algorithmic trading and its influence on crucial market 
parameters. An analysis revealed a robust positive association (r = 0.65) between AI technology and market 
efficiency, suggesting that the greater adoption of AI is linked to improved efficiency in market operations. 
Moreover, the incorporation of large-scale data shown a highly significant positive association (r = 0.70) with the 
precision of trading decisions, underscoring its pivotal function in augmenting decision-making accuracy. The 
correlation coefficient (r = 0.55) indicates a modest positive relationship between algorithmic trading and market 
liquidity, implying that algorithmic trading generally enhances liquidity. The utilization of AI-powered algorithms 
exhibited a robust positive correlation (r = 0.80) with the velocity of trade execution, indicating noteworthy 
enhancements in execution speed. Furthermore, there is a positive correlation (r = 0.60) between AI and the 
transparency of price discovery, suggesting that AI plays a role in making market pricing more transparent. 
 

Table 3: Correlation Matrix 
Variable AI Technologies Big Data 

Integration 
Algorithmic 
Trading 

Speed of 
Execution 

Price 
Discovery 

AI 
Technologies 

1.00     

Big Data 
Integration 

0.65 1.00    

Algorithmic 
Trading 

0.55 0.58 1.00   

Speed of 
Execution 

0.80 0.75 0.70 1.00  

Price Discovery 0.60 0.65 0.55 0.60 1.00 
 
This matrix displays the Pearson correlation coefficients among the main variables examined, providing a 
graphical depiction of the magnitude and direction of the observed correlations. 
Discussion 
An examination of the demographic characteristics, descriptive information, and correlation findings provides a 
detailed comprehension of the influence of artificial intelligence and large-scale data on algorithmic trading. The 
inclusion of respondents from diverse backgrounds, encompassing different age groups, experiences, and 
economic levels, enhances the study's perspective by providing a comprehensive viewpoint. The descriptive study 
demonstrates a significant consensus among participants regarding the advantages of AI technology and big data, 
specifically in improving trade efficiency, accuracy, and speed. The correlation analysis provides additional 
evidence, demonstrating strong favourable associations between the integration of AI and market efficiency, 
decision correctness, and execution speed. The results emphasize the significant importance of AI and big data in 
enhancing algorithmic trading, while also pointing out the varying perspectives of their influence, such as on 
pricing transparency. 
Based on the correlation study, there are strong positive correlations between the integration of AI and big data 
with market efficiency, decision accuracy, trade execution speed, and price discovery. Therefore, we reject the 
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null hypothesis (H0). This finding confirms the alternative hypothesis (H1), providing evidence that there is a 
substantial link between the incorporation of artificial intelligence (AI) and big data in algorithmic trading, and 
the resulting effect on key market parameters. 
Conclusion 
The use of artificial intelligence (AI) and big data into algorithmic trading signifies a notable progression in 
financial markets, providing considerable enhancements in trading efficiency, precision of decision-making, and 
speed of execution. The study's results confirm the beneficial connections between these technologies and 
important market characteristics, demonstrating that AI and big data are crucial in improving trading tactics and 
market operations. Nevertheless, the difficulties linked to market transparency and stability emphasize the 
necessity for ongoing progress and legislative modifications to maintain a balance between innovation and market 
integrity. As these technologies progress, their influence on financial markets will probably increase, requiring 
continuous research and adjustment by industry participants. 
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