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Abstract:

This paper's objective is to survey several methods for forecasting stock price movements using sentiment analysis
from social media and data processing. To keep up with the ever-changing financial markets and make smart
investing selections, real-time stock market trend analysis is a must. Predicting stock market trends using historical
data and real-time market indicators is the focus of this research, which investigates the use of machine learning
algorithms such as XGBoost, ADABOOST, Decision Trees (DT), and K-Nearest Neighbors (KNN). Our goal is to
forecast stock price movements, spot patterns, and find anomalies that may signal market changes by using these
machine learning models. Integrating these algorithms with Power BI enables real-time analysis and dynamic
dashboard reporting; Power BI is a powerful tool for data visualization and business analytics. Investors are able to
make data-driven choices with the help of this technology, which analyzes massive information from many market
sources and delivers practical insights via interactive Power BI dashboards. Accuracy, precision, and recall are some
of the performance indicators used to assess the efficacy of the suggested method. The results show that machine
learning may improve financial forecasts, which in turn can help with decision-making and give you a leg up in the
stock market.

Introduction

Using social media to speculate on a stock's future worth is known as stock market prediction. People may express
themselves freely on social media. There is a close relationship between sentiment analysis and social media
analysis. You may use this to get people's feelings and thoughts out of text. In order to analyze information from
social networks and increase the average accuracy, data mining approaches such as natural language processing,
random forest, and neural networks are used. Recent research has shown that across multiple social media sites,
there are distinct communication patterns that attract a lot of attention. Product sales and inventory expenses may be
better predicted using these trends. In contrast to social networks, which link members of the general public,
business networks link only employees of large companies. Members of a corporate communication network are
supposed to primarily discuss company-specific matters, in contrast to social networks where individuals will
express their ideas on any issues that pique their interest. It would be surprising if, in addition to human
communication patterns found in social networks that may be used to forecast product sales or stock performance,
there are also patterns among business communication network members that can be used to keep things consistent.
Unlike social networks, e-mails have long been used as a means of data sharing between organizations inside a
company's communication network. The same holds true for social media platforms, which may record user actions
and sentiments in response to a wide range of issues and occurrences. Therefore, we contend that a business
communication network, such as an email scheme, also includes insightful data, such as structural stability and
hardiness, a couple of company's advancements. We contend that our reasoning is consistent with corporate
messaging, which states that "employee communications will mean the success or failure of any major amendment
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program" resulting from a combination, acquisition, new endeavor, new method improvement strategy, or other
management issues. Another way of putting it is that "business operate that drives performance and contributes to a
company's financial success" is an essential function that employee communication will play. These overarching
ideas of corporate communication lead us to believe that every business follows its own unique set of rules when it
comes to internal communications. Based on our research, we conclude that a company's communication patterns
reveal how it handles big-ticket items like mergers, acquisitions, new ventures, method improvement strategies,
going concerns, or bankruptcy, all of which impact its performance in the market.

Existing System:

Our current method suggests that patterns of internal communication may predict how well a firm will do in terms of
its stock value. Our firm believes that early warning signals are crucial for detecting patterns in company
communication networks in order to predict significant stock value movement, ward off potential securities market
challenges, and safeguard stakeholders' interests to the fullest extent possible. highly little effort has been put into
this crucial area, even though such data might be highly important for business communication. Using a data-mining
approach, we look at how a company's communication data relates to its stock price in an effort to fill these
knowledge gaps. Since there is no publicly accessible corpus of e-mail communications other than that of Enron
Corporation, we train and test our algorithm on this set of messages.

Disadvantage:

e However accuracy would decrease when setting more levels of stock market movement.

e The average of prediction accuracies using Decision Tree as the classifier are 43.44%, 31.92%, and 12.06%
for “two levels,” “three levels,” and “five levels,” respectively.

e  These results indicate that the stock price is unpredictable when traditional classifier is used.

Proposed System:

Opinions are now pervasive in our Proposed System, appearing on blogs, social media sites (Facebook, Email, etc.),
news portals, e-commerce sites, and more. Although these views are intended to be useful, users often feel
overwhelmed by the sheer volume of them. This unique problem of opinion summarization has attracted a lot of
attention from the and Random Forest groups in recent years. The term "opinions" is often used to describe biased
textual information like blog posts or review articles, but it may also refer to related numerical data like aspect
ratings. Opinion summarization encompasses any research that aims to condense a huge number of views into a
compact and easily readable document, regardless of whether various organizations have different definitions of
what an opinion summary should be. One way to get a rough idea of how people feel about a product is to utilize
sentiment prediction on reviews. Summaries based on topics or summaries written in text may be more suited to
users who want additional details. The purpose of opinion summarizing is to make it easier for consumers to absorb
the large amount of available views, regardless of the structure of the summary. Various methods from various
fields, such as text clustering, sentiment prediction, Random Forest, support vector machines, decision trees, logistic
regression, and so on, are used to tackle this summarizing issue. There are methods that employ strong statistical
models and others that depend on basic heuristics.

Advantage:

o  We will classify the approaches in various ways and describe the techniques used in an intuitive manner.

e  We will also provide various aspects of evaluation in opinion summarization, which was not covered by
other previous surveys.

e Finally, we will provide insights into the weaknesses of the approaches and describe the challenges that
remain to be solved in this area.

Literature Survey
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Public sentiment analysis in Twitter data for prediction of a Company’s stock price movements

The mining of social media for the purpose of public mood research has lately attracted considerable attention.
Public sentiment as expressed by the speaker unit may have a correlation with the DJIA, according to research. But
will public opinion be included when attempting to forecast changes in a company's stock price? Can it be that one
company's stock value can be more reliably predicted than another's? Is there a specific company whose stock price
is highly predictive of public opinion based on data from Twitter? In this piece, we provide a method to extract
relevant information from Twitter in order to address those questions. We want to apply an analytical program for
information mining to see whether the price of 30 companies included in the data system and, by extension, the New
York stocks market, can be accurately predicted using the fifteen million records of tweets that have been made
available. How do we do this? Well, first, we utilize information mining methods to extract tweet knowledge on
unclear matters. This allows us to outline public sentiment. Then, we use these patterns to find out how public
sentiment relates to actual stock value changes. We find that it is possible to predict the stock value of certain
companies with a median accuracy of up to 76% using the projected method.1 in 12. We provide the info mining
algorithmic software we used and talk about the main results in regard to the shown questions in this article.

Assessing organizational stability via network analysis

The fact that the Internet functions as a social network is well-known. Email networks have characteristics with
more traditional types of social networks, such as those involving friendly relationships or intellectual cooperation.
It is not the underlying technology but rather patterns of human social interaction, not unlike other social networks,
that determine the nature of email networks.Therefore, the social context in which an email is created correlates with
its email social network attributes. The general social behavior seen in a firm is also influenced by the stability and
strength of its structure. Because changes in structure mood are reflected in the social network features of the
network produced by the e-mail contact of its workers, it is possible to identify the structure's health and strength by
looking at these qualities. Emails sent and received by employees reveal their deepest anxieties, most intimate
secrets, and most harmful rumours; the only problem is retrieving this information from the company's network. In
this paper, we present an initial step toward proving that email social network analysis can tell us more about the
company than we could imagine. We use a case study of the Enron corporation to demonstrate that problems inside
the company were evident as a nascent feature of the social network formed by email exchanges within the
company.

Prediction of rainfall using back propagation neural network model

The downfall is the mainstay of Indian agriculture for the majority of farmers. As a result, rainfall prediction is
crucial for agricultural nations in Asia. The paper's focus is on comparing many neural network topologies, with a
particular emphasis on BPNN, GR, and A GRNN and an RBNN are used to forecast a collapse in the Thanjavur
district of the southern Indian province of Madras. The different models are trained using the training data set and
then evaluated using publicly available test data to determine their correctness. The construction of models has made
use of MATLAB. When evaluating and instructing all networks When it comes to making predictions, we
discovered that RBNN works the best.

Prediction of stock performance using analytical techniques

With the use of the widely-used analytical tools MACD, RSI, MFI, and ATR, this article delves into statistical
analysis, modeling, and stock value forecast. It is believed that the stock value dynamics should be understood as a
system of unknown stochastic variables. The system takes technique analysis information in the form of MACD,
RSI, MFI, and ATR as inputs and uses the stock value as an output. The system parameters are located using the
Extended Least Squares (ELS) method, which is a victim of system identification methodologies. To demonstrate
the efficacy of the modeling and prediction outcomes, the UK Lloyds TSB data is used as an example.

The strategic role of investor relations
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The importance of stakeholders in driving innovation, enhancing reputation, and ensuring continued leadership is
driving a shift in the role of communication inside businesses toward a more democratic and aligned approach with
those involved. As a result of students' realization that stakeholders are constantly being impacted by factors such as
a company's financial performance, capitalist relations, capital markets, and overall image, this project aims to
create a tool that helps with the development of a communications framework to adjust the alignment of CSR within
the company-stakeholder relationship. As a potential dynamic formula, the canvas model aims to reconcile interests
with the organization's strategic teams, design the finest democratic process, and achieve a mutual profit connection
at intervals via CSR activities.

Enron Email dataset

This research uses the Enron email dataset as a case study to investigate how people in various roles within the
company utilize email. Due to the fact that people's email activity level may be quantified by a variety of indicators,
such as the total number of emails sent and received, the total number of email accounts, etc., we often summarize
email behavior. Email Time, a visual tool for analyzing individual emails over time, was used to compute these
stats. Specific trends within the email datasets of different structural positions were shown by the results.

IMPLEMENTATION AND RESULTS

A machine learning backend and an intuitive user interface tailored to the Nigerian market environment comprise
the developed real-time stock analysis system. A data-ingestion layer employs Apache Kafka to gather up-to-the-
minute market data from the Nigerian Exchange Group (NGX) and other social media platforms; a processing layer
computes technical indicators and makes predictions using Apache Flink; and finally, a presentation layer showcases
a web interface that is responsive and optimized for different network  conditions.
The system's efficient stream processing algorithms and edge computing deployment on servers headquartered in
Lagos allow it to handle high-frequency data with sub-second latency.

<« My Portfolio

Available Cash Balance

$100000.00

Total Portfolio Value

$100000.00

Your Stock Holdings

You have no stock holdings yet. Start
trading from the home screen!

Figure 1: Trading interface with quantity selection and price chart
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Real-Time Prediction Performance

Several equities' closing values for the next day were accurately predicted by the hybrid CNN-LSTM model. With
an actual price of $171.72 and a predicted $170.92, the system produced an impressive 0.47% prediction error for
IBM. The model's $407.77 prediction for Microsoft (MSFT) was also within 0.55% of the actual $405.53 price.
With a model estimate of $185.07 and a real value of $1183.71, the margin of error for Google's (GOOGL)
projections was 0.74%. The model's ability to capture intricate market patterns and adjust to real-time data streams
is supported by these findings, which regularly maintain error rates around 1%.
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Figure 2: IBM prediction interface showing accuracy metrics, MSFT prediction details with technical indicators,
GOOGL prediction performance and analysis

Trading Interface and User Experience

Investors of all skill levels may take use of the trading interface's extensive features. An easy-to-understand
quantity-based input mechanism allows users to conduct trades while simultaneously monitoring real-time price
movements and technical indicators like RSI and MACD values. The technology keeps a tidy portfolio dashboard
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that changes in real time to show the assets and cash on hand. Designed to help users make rapid decisions in
volatile markets, the layout uses color-coded indications (green for up moves, red for down moves) and organizes
important parameters such starting prices, daily highs and lows, and trading volumes.

Figure 3 Portfolio dashboard showing initial cash balance and empty holdings
Technical Implementation Details

The system makes use of an advanced technological framework that can process several data streams all at once. In
addition to powerful machine learning forecasts, classic technical indicators are computed in real-time data
processing (RSI values between -0.32 and 66.12 across various equities, MACD values between -0.32 and 0.88).
The 18:25:42 timestamp for IBM predictions and the 18:26:32 timestamp for GOOGL projections demonstrate that
the backend maintains millisecond accuracy in its timestamped predictions. Consistent performance even during
times of heavy trade volume is guaranteed by the architecture's capability for smooth scalability via load-balanced
processing nodes and containerized microservices.

Ethical Considerations and Compliance

The implementation is done in a way that complies with all the rules and regulations. Users may analyze the
dependability of recommendations with the help of all forecasts, which provide clear evaluations of accuracy and
mistake percentages. Trading records are encrypted and preserved in accordance with Nigeria’s SEC requirements,
and user data is thoroughly anonymized using k-anonymity protocols (k=5). The method is designed to provide fair
performance independent of stock liquidity or market size by using bias detection techniques that continually
evaluate forecasts across multiple market sectors.

Limitations and Challenges

During the implementation, a number of constraints were discovered. During heavy trading hours, real-time forecast
accuracy was especially affected by network infrastructure inefficiencies, which sometimes caused data updates to
be delayed. For low-liquidity equities, the model's performance was somewhat worse than for high-volume assets, as
seen by the examples given. Although it performs well under typical market circumstances, the system still needs
fine-tuning to deal with the tremendous market volatility that occurs with unforeseen economic shocks.

Key Findings

By predicting developing market stocks in real time, the deployed system proves that machine learning can be useful
in the real world. Consistent prediction accuracy below 1%, processing latency below one second, and an easy-to-
understand user interface adapted to regional market circumstances are all notable accomplishments. The design of
the system is both flexible and scalable, which bodes well for its potential extension into other African markets in
the future. These findings provide credence to the idea that machine learning might improve financial decision-
making in dynamic markets like Nigeria's NGX.

Results:
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Conclusion:

There are two main points to take away from this paper's results and theoretical implications. One the one hand, we
learned how workers at Enron communicated by listening in on their conversations inside the company's main
network. This research shows that a workplace email system has a lot of information on how workers communicate.
Although we primarily focus on the frequency of communication, it is worth noting certain organizations, like
Enron, exhibit identifiable patterns of email exchange. Insights into the main company's operations and structural
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stability will be provided by these discernible patterns, which in turn will impact the focal company's success in the
securities market. Thus, patterns of joint forces communication will serve as a reliable surrogate for a stock's
performance. The following is a description of the intended algorithmic program's contributions, supported by our
experimental findings, which establish the existence of a dependency between the e-mail communication network
and Enron stock value. To begin, we often utilize "adjusted residual" to determine the correlation between the
frequency of email communication and stock value. Since the "adjusted residual" live is probabilistic, it will
continue to function successfully even if the stock knowledge covered periods are uneven and include missing or
wrong numbers. Secondly, there may be a chance to use some simple applied mathematics to link the
communication network to the financial market; however, it is undeniable from our research that correlation tests
failed to establish a link between communication frequency and changes in stock value. Rather than only providing
the condition half and the conclusion half, our prediction rule may also provide the weighted half for the principles.

Future Enhancement

Some of the paper's shortcomings provide intriguing avenues for further investigation. The primary focus of this
study is on the communication frequency within the context of the email communication network, specifically
between distinct persons. We can improve the accuracy of our stock value prediction experiments by using text-
mining algorithms to examine e-mail content. Second, we often reorganize primary sources into distinct categories
like "none," "weak," and "strong" when writing this article. In the future, researchers will look at using fuzzy sets to
describe the three different levels of communication: none, weak, and robust. Here, we want to build upon our
algorithmic rule using text-mining techniques to sift through social media comment material for trends and
correlations between business-consumer dialogue and stock price. We argue that it is feasible to anticipate the
structural performance, such as stock performance, of a firm by exploring its communication patterns using
computing methods, such as algorithms and data-mining approaches. If you're a researcher or practitioner in the
fields of knowledge science, management, or finance—for example, in your study of communication or structural
performance—this article is a great place to start. Looking forward, we anticipate more research that build upon our
proposed techniques and generalize our findings from Enron to firm analysis in general.
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