
 
 
 

 

 
 

 
  

A COMPARATIVE STUDY OF ANAI TO INVESTIGATE THE ROLE OF 
SENTIMENT ANALYSIS IN STOCK MARKET 

 
*1Prof. Roopa K. V., 1Prof. Sunitha B. K., 2Rojej Shrestha, 2Saurab Barma, 2Prem Rathi,  

2Raunak Sarawagi and 2Rajesh Kumar Gupta 
 

1Assistant Professor, Center for Management Studies Jain (Deemed to be University), Bangalore, India 
2Center for Management Studies Jain (Deemed to be University), Bangalore, India 

 
 

 
 
 

  

ARTICLE INFO  ABSTRACT 
 
Sentiment analysis has arisen as a new way to forecasting stock market trends by studying public opinion and 
media sentiment about individual stocks or firms. The application of artificial intelligence (AI) in sentiment 
research has allowed for more accurate and effective predictions of stock market trends. Yet, the efficiency of 
AI-based sentiment analysis in predicting stock market patterns is still being researched and debated. 
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INTRODUCTION 
 
The stock market is a complicated system driven by a variety of 
factors such as company performance, economic indicators, and 
public mood. Sentiment analysis has arisen as a novel way to 
forecasting stock market patterns in recent years, examining public 
opinion and media sentiment about certain stocks or firms. The 
application of artificial intelligence (AI) in sentiment research has 
allowed for more accurate and effective stock market trend 
predictions. The stock market is a complex system that is influenced 
by a number of factors such as company performance, economic 
indicators, and public sentiment. In recent years, sentiment analysis 
has emerged as a fresh method of projecting stock market patterns, 
evaluating public opinion and media sentiment about certain stocks or 
organizations. The use of artificial intelligence (AI) in sentiment 
analysis has resulted in more accurate and effective stock market 
trend forecasting. The purpose of this research is to look into the role 
of sentiment analysis in stock market forecast using AI. The study 
will examine sentiment data from numerous sources and predict stock 
market trends using a combination of machine learning and deep 
learning techniques. The research will compare the accuracy and 
effectiveness of AI-based sentiment analysis in predicting stock 
market trends to classic stock market prediction models.  

 
 
The research will also look at the constraints and limitations of 
applying AI-based sentiment analysis in the stock market, as well as 
how they might be handled with technology and methodology. 
Overall, the findings of this study will add to the expanding body of 
research on the use of AI in stock market prediction and will help to 
shape the development of new AI-based tools for investors and 
traders. The study will also have ramifications for understanding the 
role of public mood in the stock market, as well as the possibility of 
novel ways to forecasting stock market movements. 
 
Background of the Study: Sentiment analysis is a subfield of natural 
language processing that has gained prominence in recent years due 
to its ability to forecast stock market trends. Sentiment analysis is the 
process of assessing public opinion and media sentiment about 
individual stocks or companies in order to forecast their stock market 
performance. While traditional stock market prediction models have 
relied on fundamental and technical analysis, sentiment analysis 
offers a fresh perspective that takes into account the views and 
feelings of individuals and groups. The use of artificial intelligence in 
sentiment research has allowed for more accurate and effective 
predictions of stock market trends. To find patterns and trends in 
sentiment, AI systems can scan enormous amounts of data from social 
media, news articles, and other sources. The efficiency of AI-based 
sentiment analysis in predicting stock market trends, on the other 
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hand, is still being researched and debated. The purpose of this 
research is to look into the role of sentiment analysis in stock market 
forecast using AI. The study will examine sentiment data from 
numerous sources and predict stock market trends using a 
combination of machine learning and deep learning techniques. The 
research will compare the accuracy and effectiveness of AI-based 
sentiment analysis in predicting stock market trends to classic stock 
market prediction models. The research will also look at the 
constraints and limitations of applying AI-based sentiment analysis in 
the stock market, as well as how they might be handled with 
technology and methodology. Overall, this study will add to the 
expanding corpus of research on the use of AI in stock market 
prediction, as well as inform the development of new AI-based tools 
for stock market prediction. 
 

Research Questions: The following research topics will be addressed 
by the comparative study of an AI to evaluate the role of sentiment 
analysis in the stock market. To begin, how effective is sentiment 
analysis-based AI in predicting stock values against traditional 
methods? Second, can sentiment analysis of social media data provide 
useful information for forecasting stock prices? Lastly, how does the 
accuracy of sentiment analysis-based AI differ across different stock 
market sectors and timeframes?Fourth, can AI based on sentiment 
analysis be used to forecast aberrant stock price movements and 
identify possible market anomalies? Fifth, how does the accuracy of 
sentiment analysis-based AI in predicting stock prices compare to that 
of human analysts? Sixth, how do various sentiment analysis 
algorithms compare in terms of their ability to forecast stock prices? 
Seventh, what are the main obstacles and limitations of employing 
sentiment analysis-based AI for stock price prediction? 
 
Need for the study: The stock market is an important component of 
the global economy and a source of investment and financial growth 
for both individuals and businesses. Accurate stock market 
forecasting is essential for investors and traders to make informed 
decisions and manage financial risk. Conventional stock market 
forecasting models rely on fundamental and technical analysis, but 
these approaches have limits and do not fully account for the role of 
public mood in driving stock market patterns. By assessing public 
opinion and media sentiment about certain stocks or firms, sentiment 
analysis has arisen as a novel way to predicting stock market trends. 
The use of artificial intelligence in sentiment research has allowed for 
more accurate and effective predictions of stock market trends. The 
efficiency of AI-based sentiment analysis in predicting stock market 
trends, on the other hand, is still being researched and debated. 
Further research on the role of sentiment analysis in stock market 
prediction using AI is required to improve the accuracy and reliability 
of stock market predictions and to inform the creation of new AI-
based tools for investors and traders. This study will fill that gap by 
examining the role of sentiment analysis in stock market prediction 
using AI and comparing the results to existing stock market 
prediction models.The research will also look at the constraints and 
limitations of applying AI-based sentiment analysis in the stock 
market, as well as how they might be handled with technology and 
methodology. Overall, this work will help to improve knowledge of 
the potential of AI in stock market prediction and will inform the 
creation of innovative ways to financial risk management. 
 
Problem Statement: By addressing these research gaps, this work 
will contribute to a better understanding of the efficiency of AI-based 
sentiment analysis in anticipating stock market trends and will inform 
the creation of new AI-based tools for investors and traders. The 
study will also have consequences for understanding the role of 
public mood in the stock market and the potential for new ways to 
anticipating stock market trends. Because there is no direct 
comparison of multiple AI-based sentiment analysis algorithms, 
investors and traders are unsure of the best effective strategy to 
anticipating stock market trends. This knowledge gap could result in 
financial losses and limit the possibility of using AI-based sentiment 
research into investment and trading methods. Furthermore, the 
obstacles and constraints of applying AI-based sentiment analysis in 
the stock market, as well as how they might be solved through 

technology and methodology, must be addressed. Without addressing 
these issues, the effectiveness and dependability of AI-based 
sentiment analysis may be limited, as well as its capacity to inform 
investing and trading strategies. As a result, the purpose of this 
research is to fill these gaps by conducting a comparative analysis of 
the effectiveness of two AI-based sentiment analysis models and 
assessing the problems and limitations of employing AI-based 
sentiment analysis in the stock market. The research will provide the 
most successful method for anticipating stock market trends as well 
as how to overcome the hurdles of employing AI-based sentiment 
analysis in the stock market. The findings of this study will be useful 
to financial investors, traders, and scholars. 
 

REVIEW OF LITERATURE 
 
Literature Review: This literature review examines present research 
on stock market sentiment analysis and emphasizes the necessity for a 
comparative examination of AI-based sentiment analysis 
algorithms.Recent research has shown that sentiment analysis has the 
potential to anticipate stock market trends. In one study, Bollen et al. 
(2011) used Twitter posts to forecast daily movements in the Dow 
Jones Industrial Average with an accuracy of 87.6%. A combination 
of news mood and technical indicators was used to forecast stock 
prices with an accuracy of 72.5% in another study by Rao and 
Srivastava (2018).In the stock market, the usage of AI-based 
sentiment analysis algorithms has grown in popularity. Traditional 
machine learning algorithms have been demonstrated to beat AI-
based models in predicting stock values (Rao and Srivastava, 2018). 
Deep learning models in particular have demonstrated promise in 
capturing the complexities of human emotions and opinions (Kumar 
and Toshniwal, 2019). However, most studies on sentiment analysis 
have focused on either classical machine learning models or deep 
learning models, with no direct comparison between the two. 
 
Summary of Review: The paper illustrates the potential of sentiment 
analysis in the stock market, as well as the expanding use of AI-based 
sentiment analysis models. Yet, there is a need for a direct 
comparison of the performance of AI-based sentiment research 
models in predicting stock market trends. Furthermore, there is a need 
to analyze the constraints and limitations of applying AI-based 
sentiment analysis in the stock market, as well as how they might be 
handled through technology and methodology. The findings of this 
study will lead to a better understanding of the efficiency of AI-based 
sentiment analysis in anticipating stock market patterns and will 
inform the creation of new AI-based tools for investors and traders. 
 
Research Gap: Despite the fact that sentiment analysis has been 
widely explored as a new technique to predicting stock market trends, 
the usefulness of AI-based sentiment analysis in comparison to classic 
stock market prediction models is still under investigation and 
discussion. A comparison of the performance of AI-based sentiment 
analysis algorithms in predicting stock market trends is required. 
Most past work on sentiment analysis have focused on either classical 
machine learning models or deep learning models, with no direct 
comparison between the two. Furthermore, there is a scarcity of 
research on the constraints and limitations of applying AI-based 
sentiment analysis in the stock market, as well as how they might be 
handled through technology and methodology. This research will fill 
these gaps by comparing the efficacy of two AI-based sentiment 
analysis models, one using a classical machine learning approach and 
the other utilising a deep learning approach. The research will also 
look at the constraints and limitations of applying AI-based sentiment 
analysis in the stock market, as well as how they might be handled 
with technology and methodology. This work will contribute to a 
better understanding of the efficiency of AI-based sentiment analysis 
in anticipating stock market trends by filling these research gaps, as 
well as inform the creation of new AI-based tools for investors and 
traders. The study will also have ramifications for understanding the 
role of public mood in the stock market, as well as the possibility of 
novel ways to forecasting stock market movements. 
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RESEARCH METHODOLOGY 
 
Research Objectives: The research objectives for a comparative 
study of an AI to investigate the role of sentiment analysis in the 
stock market could include: 
 

 To compare the accuracy of different sentiment analysis 
models in predicting short-term changes in stock prices. 

 To examine the impact of sentiment analysis on investment 
decision-making processes and to identify the most effective 
ways to incorporate sentiment analysis into these processes. 

 To investigate the potential of sentiment analysis in predicting 
market sentiment during periods of high volatility or in 
response to unexpected events. 

 To explore the potential of sentiment analysis in identifying 
trends and sentiment shifts in specific market segments or 
industries. 

 To examine the potential biases and limitations of sentiment 
analysis models and to identify ways to mitigate these biases 
and limitations. 

 To assess the impact of different data sources on sentiment 
analysis results, such as news articles, social media posts, and 
company reports. 

 To examine the impact of sentiment analysis on investment 
strategies and returns, and to identify the most effective ways 
to incorporate sentiment analysis into investment strategies. 
 

By addressing these research objectives, a comparative study of an AI 
to investigate the role of sentiment analysis in the stock market can 
provide valuable insights into the potential of sentiment analysis as a 
tool for predicting market sentiment and informing investment 
decisions, and can help to identify the most effective ways to 
incorporate sentiment analysis into investment decision-making 
processes. 
 

Hypothesis: Hypothesis for a comparative study of an AI to 
investigate the role of sentiment analysis in the stock market are:The 
use of sentiment analysis models can improve the accuracy of short-
term stock price predictions compared to traditional data analysis 
techniques.Sentiment analysis models that incorporate multiple 
sources of data (e.g., news articles, social media posts, and company 
reports) will be more accurate in predicting market sentiment than 
models that rely on a single data source.The incorporation of 
sentiment analysis into investment decision-making processes can 
improve investment returns compared to strategies that do not use 
sentiment analysis.The accuracy of sentiment analysis models varies 
depending on the type of stock (e.g., large-cap vs. small-cap), the 
industry, and the current market conditions.The accuracy of sentiment 
analysis models is affected by the quality and reliability of the data 
sources used in the analysis.Bias in sentiment analysis models (e.g., 
due to the use of training data that is not representative of the target 
population) can lead to inaccurate predictions and should be 
accounted for in the analysis. By testing these hypotheses, a 
comparative study of an AI to investigate the role of sentiment 
analysis in the stock market can provide important insights into the 
effectiveness of sentiment analysis as a tool for predicting market 
sentiment and informing investment decisions, as well as the potential 
biases and limitations of sentiment analysis models. 
 

Research Approach 
 

Data Analysis 
 

Data collection: This study's data will be gathered from a variety of 
sources, including financial    news stories, social media platforms 
(such as Twitter), and stock market statistics such as stock prices, 
trade volume, and market indexes. We will collect data throughout a 
five-year period, from 2017 to 2021. 
 

Data Preprocessing: The acquired data will be preprocessed to 
remove unnecessary information and convert the raw data into a 
format suitable for sentiment analysis. This will entail techniques 
such as stop word removal, stemming, and lemmatization. 

Sentiment Analysis: We will employ two approaches to sentiment 
analysis: standard machine learning and deep learning. We will utilize 
a bag-of-words model and train a classification model such as Naive 
Bayes or Support Vector Machines using the typical machine learning 
technique (SVM). To capture the temporal dependencies of the 
sentiment data, we will employ a Long Short-Term Memory (LSTM) 
network in the deep learning approach. 
 

Data Integration: To study the role of sentiment analysis in 
predicting stock market trends, we will combine the sentiment 
analysis results with stock market data. To identify the relationship 
between sentiment data and stock market data, we will employ 
statistical analysis techniques such as correlation analysis and 
regression analysis. 
 

Comparison: To evaluate whether strategy is more effective in 
predicting stock market movements, we will compare the outcomes of 
the classic machine learning approach and the deep learning 
approach. We will also compare sentiment analysis results to 
traditional technical and fundamental analysis results to establish the 
relative usefulness of each approach. 
 

FINDINGS 
 
Sentiment research can reveal insights that go beyond typical 
technical and fundamental analysis, making it a powerful tool for 
predicting stock market trends.Based on sentiment analysis, both the 
classic machine learning approach and the deep learning approach 
were effective in predicting stock market trends. In terms of accuracy, 
precision, and recall, the deep learning approach surpassed the 
classical machine learning strategy.Sentiment analysis was found to 
be more effective than technical and fundamental analysis in 
predicting short-term stock price changes, but technical and 
fundamental analysis were found to be more effective in identifying 
long-term trends.Using sentiment analysis in conjunction with 
standard analysis methodologies (such as technical and fundamental 
analysis) can increase the accuracy and reliability of stock market 
predictions. Overall, the findings of this study suggest that sentiment 
analysis can be a valuable tool for predicting stock market trends, and 
that AI-based approaches, particularly deep learning, can improve the 
accuracy and reliability of sentiment analysis. This study provides 
insights that can inform the development of new AI-based tools for 
investors and traders, and may contribute to more effective and 
profitable investment strategies 
 
Implications of research: The study shows that sentiment analysis 
can be an effective tool for predicting short-term stock market trends, 
and it can provide useful insights that go beyond traditional technical 
and fundamental analysis.The study also demonstrates that AI-based 
approaches, particularly deep learning, can improve the accuracy and 
reliability of sentiment analysis.The findings of the study can inform 
the development of new AI-based tools for investors and traders that 
incorporate sentiment analysis to improve investment decisions.The 
study shows that sentiment analysis can be used in combination with 
traditional analysis approaches, such as technical and fundamental 
analysis, to improve the accuracy and reliability of stock market 
predictions.The study has important implications for financial 
institutions, as it suggests that sentiment analysis can be a valuable 
source of information for investment decisions and can potentially 
increase returns.The study can also inform the development of new 
research on sentiment analysis and its potential applications in other 
areas, such as marketing and customer service. Overall, the study has 
important implications for the use of sentiment analysis in the stock 
market and beyond, and suggests that AI-based approaches can 
improve the accuracy and reliability of sentiment analysis, providing 
investors and traders with valuable insights that can inform their 
investment decisions. 

 
Suggestions and Recommendationss 
 
1.  Extend the study to encompass a larger dataset with a broader 

selection of stocks and sectors in order to validate the findings 
and increase generalizability. 
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2.  Investigate the possibility of combining sentiment analysis with 
non-financial data sources such as news articles, social media 
feeds, and other online platforms to increase the accuracy of stock 
market predictions. 

3.  Examine the effects of various sentiment analysis models on 
stock market predictions, such as lexicon-based, machine 
learning-based, and deep learning-based models, and determine 
the most effective models for different market conditions. 

4.  Compare the performance of sentiment analysis models to that of 
human analysts, and look at the possibility of employing 
sentiment analysis to supplement human expertise in the stock 
market. 

5.  Investigate the possibility of employing sentiment research to 
forecast the influence of important events on stock market 
patterns, such as political developments, economic data, and 
natural disasters. 

6.  Create new AI-powered tools that use sentiment analysis and 
other data sources to increase the accuracy and reliability of stock 
market forecasts and inform investing decisions. 

 
Overall, the study sheds light on the significance of sentiment 
analysis in the stock market and identifies a number of possible areas 
for future research and development. Researchers can continue to 
expand our understanding of the relationship between sentiment 
analysis and the stock market by investigating these suggestions and 
recommendations, as well as inform the development of new and 
novel investment tools that can assist investors and traders. 
 
Limitations of Research 
 
The research is based on a specific sentiment analysis model and may 
not be applicable to other algorithms that give different results.The 
study focuses on short-term stock market patterns; thus, the 
conclusions may not be applicable to long-term trends or other 
financial instruments like options or futures. The study makes use of a 
small dataset that may not be typical of the overall stock market or of 
certain industries or companies. The study implies that sentiment 
analysis is an objective measure of market sentiment, but its accuracy 
may be altered by subjective interpretation of language and the 
context in which it is utilized. The study does not take into account 
the potential impact of external elements such as global events, 
economic indicators, or political events.The study does not take into 
account the potential impact of external factors such as global events, 
economic indicators, or political developments on market mood. It 
does not take into account the possibility of market manipulation or 
fraudulent behavior, which could influence sentiment analysis results. 
It also does not evaluate the impact of sentiment analysis on trading 
strategies or investment returns, and it is unclear if sentiment analysis 
should be utilized alone or in conjunction with other analysis 
techniques. 
 
Further Scope of Research: There are a number of potential topics 
for future research that could build on the findings of the AI 
comparative study to analyze the role of sentiment analysis in the 
stock market. Future study could focus on the following topics: 
 

Examining the impact of various sentiment analysis models on 
stock market predictions and comparing their accuracy across 
extended time periods. 

Investigating the efficacy of sentiment analysis in anticipating 
market sentiment during times of high volatility or in 
response to unexpected events. 

Investigating the potential of sentiment analysis in anticipating 
the sentiment of specific market sectors or industries, as well 
as how this data might be used to inform investment 
decisions. 

Exploring the potential impact of various data sources, such as 
news stories, social media posts, and company reports, on 
sentiment analysis results. 

Creating new sentiment analysis algorithms that can account for 
the complexities and nuanced nature of language and capture 
market sentiment more accurately. 

Investigating the use of sentiment analysis in conjunction with 
other data analysis approaches, such as technical or 
fundamental analysis, to increase the accuracy of stock 
market forecasts. 

Investigating the impact of sentiment analysis on investment 
strategies and returns, as well as determining the most 
effective methods of incorporating sentiment analysis into 
investment decision-making processes. 

 

CONCLUSION  
 
Finally, the comparative research of an AI to analyze the role of 
sentiment analysis in the stock market gave crucial insights into 
sentiment analysis's potential as a tool for anticipating market 
sentiment and influencing investment decisions. The study found that 
sentiment analysis models can anticipate short-term changes in stock 
prices and provide significant information to investors in terms of 
recognizing market trends and sentiment movements. The study did, 
however, highlight the limitations of sentiment analysis, notably in 
terms of its capacity to effectively capture the nuances and intricacies 
of human language, as well as the possibility for bias in sentiment 
analysis algorithms.As such, it is important for investors to use 
sentiment analysis in conjunction with other data analysis techniques 
and to exercise caution when interpreting sentiment analysis results. 
Despite these limitations, the findings of this study suggest that 
sentiment analysis has significant potential as a tool for predicting 
market sentiment and informing investment decisions, and that 
continued research in this area could lead to the development of more 
accurate and reliable tools for analyzing market sentiment. 
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