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Abstract: The stock market is a challenging environment for predicting price changes because prices continuously fluctuate. 

Additionally, many internal and external elements impact stock prices, including economic conditions, market performance, and investor 

behaviour. This research aims to examine historical stock market price data using study examines stock market data collected over 

different time periods to understand changes in stock prices. Previous market records are analysed to identify trends and patterns related 

to market behaviour. Different statistical techniques are used to study earlier price movements and estimate possible future changes in 

stock values. Moving averages and the ARIMA model are used to study market trends and support forecasting. The prediction results are 

checked using common accuracy measures to compare predicted prices with actual market values. According to the findings from the 

model analysed, they were able to demonstrate that they have the ability to identify general patterns or effectiveness of stock prices (in 

addition to making reliable predictions) when there was stability with respect to market conditions. However, it has proven very difficult 

to predict sudden movements in stock prices caused by unexpected events (e.g., catastrophic natural disasters, terrorist attacks, etc). The 

study concludes with an emphasis on the efficacy of 'simple' and 'interpretable' models for the evaluation and prediction of the financial 

and stock markets -and subsequently their ease of application as a credible basis for making decisions.  

  

Keywords: Artificial Intelligence, Stock Market Forecasting, Machine Learning Techniques, Financial Data Analysis, Historical Market 

Data, Data Mining Techniques, Time Series Forecasting, Investment Decision-Making Process, Market Trend Analysis, Predictive Modelling  

 

1. Introduction 
 

Artificial Intelligence (AI) encompasses the development of 

smart algorithms to aid trading decisions in the financial 

markets. The stock markets generate vast amounts of 

structured and unstructured data at all times. The financial 

markets’ dynamics and data relationships prove to be very 

complex and are difficult to capture using traditional 

analytical frameworks [1]. The use of AI frameworks in 

financial markets facilitate the capture and interpretation of 

real-time data with speed and accuracy. Analytical 

frameworks such as machine learning (ML) and natural 

language processing (NLP) assist in the interpretation of data 

to generate insights that are not easily observable in 

structured and unstructured data like news and social media 

[13]. AI systems, therefore, assist in the identification of data 

anomalies and relationships that would generally go 

unnoticed in traditional data analytics. AI’s primary use in 

financial markets is in predictive analytics, where ML 

algorithms are trained to capture price data and subsequently, 

predict future price movement. AI is additionally used in the 

development of automated trading systems where the trading 

of stock is executed automatically, with little to no human 

intervention [15]. Textual data from news sites, social media, 

and even trading platforms are used in AI to achieve what is 

termed as ‘Sentiment Analysis’. In addition, AI is utilized in 

risk management and the system’s ability to identify and 

monitor trading systems at intraday intervals to detect 

irregular trading patterns. Though AI is a net positive in 

trading, challenges remain. Aspects in model interpretability, 

data dependency, fairness and transparency, as well as market 

stability are open to negative correlations.  

 

Nevertheless, rapid AI trading could lead to larger market 

volatility with a lack of regulation.  

  

2. Literature Review  
 

Recently, the growing use of artificial intelligence (AI) for 

trading analysis in the stock market are gaining more 

attention due to the complicated nature of financial markets 

and the large amount of data available today. In the past, 

researchers and analysts depended on conventional methods, 

such as simple statistical methods and basic time-series 

analysis, when examining stock prices [3]. These methods 

were helpful in detecting what happened in the past, however, 

they often fell short of being able to forecast sudden events 

and difficult new trends. For stock trading analysis, neural 

networks have been widely researched. These algorithms 

work in a manner similar to human thinking and help in 

finding difficult patterns and relationships present in the data. 

Studies have shown that by using neural networks, you can 

provide a better forecasting result than a simple mathematical 

model [4]. At the same time there is a major challenge in 

understanding how a model produces its decisions [10]. So 

far, we have discussed deep learning models as a major recent 

technology and have focused primarily on making sense of 

these techniques within a context that matches the given 

goals. One example of an effective use of deep learning 

techniques in finance is through the use of recurrent neural 

networks (RNN) and long-term memory (LSTM) neural 

networks [11]. These types of models can efficiently learn 

from past data as well as books of many different genres (i.e., 

the stock market) to make predictions on present and future 

values of stocks.  

 

Beyond the numerical factors that drive stock prices, there 

are also many other factors, such as news, opinions, and 

reports, that affect stock prices. Natural language processing 

(NLP) is being applied to help research exchanges that 

provide or receive news information and social media; and, 

NLP is being used to understand sentiment and emotion in 

individuals' writings. 
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3. Research Methodology 
 

Research methodology is simply the way a researcher plans 

and carries out a study from start to finish. It includes the 

methods and techniques used for information gathering, 

handling, and analysis. The present study follows an 

explanatory and analytical research design to examine the 

role of artificial intelligence (AI) in stock trading analysis 

[1].   

1) Research Design: The study is mainly descriptive in 

nature, as it focuses on explaining the application of 

artificial intelligence in stock trading. An analytical 

approach is also used to examine different AI 

techniques and their effect on market analysis [14].  

2) Nature and Source of Data: The study is based on 

previously collected data. The required data has been 

collected from various trusted published sources such as 

academic journals, research papers, books, financial 

reports, market studies, and related online materials.  

3) Data Collection Method: The required information for 

this study was collected from various sources such as 

research articles, journals, books, and academic websites 

related to stock market analysis and artificial 

intelligence. Relevant studies and documents have been 

carefully examined to understand the existing 

knowledge and developments in the field of AI in stock 

trading [10].  

4) Data Processing - Actions have been taken to organise, 

classify and refine the collected data so that it can be 

assessed for accuracy and relevance before proceeding 

with further analysis. All foreign information was 

eliminated, and an adequate structure created to assist 

with the next step of the process.  

5) Data Analysis Technique: The collected data was 

studied using different analytical methods. Techniques 

like machine learning, deep learning, and natural 

language processing were used to examine past stock 

market records and observe market trends for prediction 

and trading analysis [5].  

6) Prediction and Interpretation: This research will 

identify trends and patterns in the last 10 years of stock 

prices to evaluate how AI can assist with forecast 

analytics and how AI technology can help determine 

future action through informed decision making [6].  

  

 
Workflow Stock Trading models 

  

Tools and Libraries Used:  

• Pandas: Used for data manipulation, cleaning, and 

organizing stock data.   

• NumPy: Used for numerical computations and efficient 

data processing.   

• Matplotlib: Used to create graphs and visualize stock 

trends and predictions.   

• Scikit-learn: Used for building the machine learning 

model and evaluating performance.   

• yfinance: Used to collect historical stock market data 

from online sources.   

  

 
Snapshot of Libraries and Tools 

 

4. Objectives  
 

Artificial Intelligence (AI) is being used more frequently for 

stock trading and financial market analytics. Thus, has made 

huge changes to how decisions are made when investing. Due 

to an increasing supply of large amounts of data that are 

larger, complex and produced at high speeds through the use 
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of technology and internet, AI has become a highly useful 

tool to assist in providing better accuracy and efficiency to 

trading. The following are goals for this research: • Review 

the role AI plays in stock market predictions and trading.  

• Evaluate the functionality of AI based versus using human 

traders to execute trades.  

• Investigate the issues/risk of using AI for trading, such as 

relying heavily on electronic data, lack of clarity in 

understanding how systems work, ability to predict the 

volatility of the market.  

 

5. Research Gap 
 

AI is being increasingly used in the fields of stock trading 

and market analysis. However, there remain many significant 

gaps in academic literature regarding the use of AI for 

investment purposes. The majority of the literature has 

focused on developing predictive models based solely upon 

past stock data (or other related financial indicators) [6]. 

However, there are many real-world variables that influence 

price movements in the stock market and that are typically 

not accounted for in predictive models, including economic 

instability, political shifts, and other global events. Another 

significant gap in financerelated literature is that AI models 

used in trading are often not transparent [10]. The majority 

of machine learning and deep learning methods function as 

"black boxes", meaning that the algorithms that comprise the 

model have no clear explanation of how a result has been --

derived. This lack of clarity creates trust issues for investors 

and managers who want to know how predictions have been 

produced. The majority of literature analyses structured data 

only to create predictions of trends in global markets. There 

has been comparatively reduced effort put into analysing 

unstructured data because there is strong evidence of how 

unstructured data influences prices in the stock market 

through the analysis of news articles or social media 

sentiment or through the study of individual investor 

behaviour. To date, little research has directly compared 

traditional human decision-making to AI-based trading 

systems across varying conditions in the stock market [15]. 

As a result, it is unclear when AI-based systems outperform 

traditional decision-makers and when traditional human 

decision-making still produces better results.  

 

Compare the performance of both Machine Learning (ML) -

based and Deep Learning (DL)-based stock predictions. • 

Identify the benefits and disadvantages of using AI for stock 

market analysis. • Investigate the way that AI influences 

investors' and traders' decision-making and portfolio 

management strategies. 

 

6. System Architecture  
 

1) Data Collection Layer  

This is the first part of the system where various types of data 

related to the market are gathered. Different sources of data 

will be collected by the system including stock market APIs, 

historical stock prices, companies' financial reports, news 

sites, social media, and online blogs. By utilizing multiple 

data sources within this system, it will assist in understanding 

market trends as well as investor behaviour and present 

economic conditions.  

  

2) Data Pre-Processing Layer  

Upon collection, this system will preprocess data, correcting 

for inaccurate (incorrect), unrecorded (missing), and/or 

repeated (duplicate) entries within the data so that future data 

will be accurate. Also, the data will be converted into a 

standardised format through the use of normalisation, making 

it easier to utilise when entering into ML models and 

algorithms. The textual information that was gathered from 

news articles and social media will also be processed to 

determine if there was positive or negative sentiment from the 

article.  

  

3) Feature Engineering Layer  

The key features have been extracted from the processed data 

in this stage of the process. The Moving Average (MA), the 

Relative Strength Index (RSI), and Bollinger Bands will have 

been calculated so that the system can conduct analysis of 

how the market behaves. The system will have developed 

appropriate features concerning stock price changes, trading 

volume, market volatility, trends, and sentiment regarding 

stocks that will enhance its ability to make accurate 

predictions.  

  

4) AI/ML Model Layer  

The extracted features, once analysed by machine learning 

and deep learning algorithms and models (e.g. LSTM, GRU, 

Random Forest, Regression), can identify repetition of 

patterns (within prior) based stock market data. This in turn, 

will allow for the prediction of how stock prices and market 

direction; using prior stock market history will aid in 

predicting how stocks behave in the future.  

 

5) Decision-Making Layer   

Based on the predictions provided by the AI model, the 

system will provide a trading decision (i.e. Buy, Sell or Hold) 

for an investment, while implementing the appropriate pre-

determined trading rules and strategies to produce useful 

signals, to provide investment advisors with the tools 

necessary to make a better-informed financial decision.  

  

6) Output and Visualisation Layer  

Results of the predicted values and analysis of the stock 

market data will be displayed using different dashboards, 

charts, and reports. Users will be able to track the stock 

market in real-time; receive prediction updates; monitor the 

stock market's performance; and be alerted/ notified through 

email, text or push notifications to provide information on 

significant changes to the stock market.  

  

7) The Infrastructure and Database  

Layer is responsible for storing system data and managing the 

overall platform operations. Raw data from markets must be 

kept in a raw data storage location and processed datasets 

should be maintained in a repository as well as keep any 

trained AI models on file. Cloud service providers (e.g., 

AWS, Google Cloud and Azure) offer a greater amount of 

processing capacity and more speedy processing of data as 

well as providing an increased level of scalability to the 

various types of systems that are developed to deliver these 

solutions.  
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8) Model Training Feedback Loop  

The model training feedback loop is the loop that takes place 

in which new market data is continually being retrieved for 

the purpose of updating or training existing models. The 

purpose of the feedback loop is to continually improve the 

predictive accuracy of the system and also to continually 

update or modify the predictions for the system given any 

changes in the stock market or other market conditions over 

time.  

  7. Future Scope  

 

 
Figure 6.1: System Architecture 

 
Artificial intelligence in stock market analysis is 

continuously developing, and many improvements are 

expected in the coming years [10]. Future systems may use 

stronger machine learning and deep learning techniques to 

provide more accurate stock market forecasts [5]. These 

systems can work with larger amounts of market information 

and process data more quickly. Upcoming prediction models 

are also expected to depend more on live market updates 

instead of only historical records. Information collected from 

financial news, social media discussions, investor opinions, 

and global economic conditions may play a bigger role in 

analysing market behaviour and predicting future stock price 

movements [13]. Prediction systems based on live data will 

help give traders a better ability to respond to rapid change in 

the marketplace (i.e., creating a more fluid and timely result), 

allowing investors to make decisions that are more efficient 

and informed, as their investments will be based upon the 

current data available.  

 

Future development will also focus on hybrid models that 

will incorporate a variety of methods (e.g., machine learning, 

neural networks). Using multiple methods will help ensure 

higher accuracy and greater reliability than a single method 

would provide [8]. Within the future of the automated trading 

industry, there will also be an increase in the use of automated 

trading systems (or trading bots), wherein an automated 

trading system performs trades on its own according to 

market conditions, and requires no human intervention [15]. 

There will be greater efficiency and minimal emotional 

decision making when trading in the automated trading 

system environment, which will ultimately lead to a more 

consistent manner in which trading occurs. 

   

8. Result 
 

Artificial intelligence has been shown to improve stock 

prediction accuracy through the use of machine learning 

techniques. The study demonstrated how ML-based 

forecasting models were able to predict stock price 

fluctuations based on historical trends established by 

previously observed stock trading data. Generally speaking, 

once trained and tested, the predictions derived from these 

models performed similarly to actual prices of the stocks 

being analysed, suggesting that the ML-based models used 

for this analysis had a general understanding of behaviour 

within the stock market. That being said, the stock market is 

an extremely unpredictable entity, due to external factors 

such as current events, shifts in the economy, and global 

occurrences which affect stock price activity as a whole. 

Thus, the predicted values may not be completely 

representative of the value produced by the actual stock 

market. While AI-based prediction models had superior 

accuracy when compared to traditional methods of 

forecasting price behaviour, the AI-based models were also 

superior at revealing stock-based trends and providing near-

term information about future potential performance. The 

graphical output of the AI-based model clearly demonstrated 

that the predicted price curve for the stock data was generally 

a strong match to the actual price curve. Based upon these 
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findings, it appears that utilizing AI-based models will be 

valuable to all investors when performing stock market 

analyses and will provide greater support for improvement 

within the decision-making process for all investors; 

however, the use of AI should not be considered an infallible 

or stand-alone system for predicting price behaviour  

  

 
Snapshot of histogram Actual Stock Price 

 

 
Snapshot Actual and Predicted Price 

 

9. Conclusion  
 

Research on Robotics as an interface between artificial 

intelligence and stock exchange trading or stock exchange 

trading analyses shows that machine learning algorithms are 

capable of dealing with historical stock market data and of 

identifying significant trend patterns which, in turn, will 

allow a prediction to be made [6]. The resultant model was 

able to follow the overall trend of stock prices throughout the 

time period studied. This demonstrates that Artificial 

Intelligence technology can be a valuable tool for forecasting 

financial circumstances [10]. The stock market remains 

uncertain, and many outside factors influence it, including 

global economic conditions, environmental events and 

investor sentiment [14]. Due to these factors, there are small 

deviations between the actual and the predicted stock price.  

Thus, it is theoretically impossible for any stock price to ever 

be perfectly predicted. AI-based models exhibit greater 

accuracy than traditional forecasting methods in terms of 

detecting trends and predicting short-term movement in stock 

prices [5]. Graphical representations of the actual vs the 

predicted stock price clearly show the degree of objective 

correlation between them. AI has demonstrated that it can 

help companies develop better investment decisions by 

offering them analytical tools for making better finance 

related decisions. While these AI-based technologies can 

serve as a good data analysis tool, a proper investing decision 

will still require utilizing an individual's analytical 

capabilities and experience in the market when making an 

investment decision.  
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