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Abstract— The focus of this survey is on stock price prediction, a complex endeavour that involves predicting future
stock prices via the analysis of historical data, market patterns, and other quantitative and qualitative elements. Its
intricacy has attracted significant interest from investors, traders, and scholars. This study investigates a range of
methodologies used in the prediction of stock prices, including statistical models, machine learning, and artificial
intelligence. In order to assist investors and traders in making educated choices on the purchase, sale, or retention of
stocks, these approaches use historical stock price data, relevant financial indicators, and market information to make
forecasts. The prediction of stock prices is an essential field of study and application within the realm of finance.
Investors and traders use historical data, market patterns, and other quantitative and qualitative elements to predict
future stock values and guide their decision-making. For this objective, a range of strategies are used, including
statistical models, machine learning algorithms, and artificial intelligence (Al) techniques.
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accessibility of the stock market, enabling the development

I. INTRODUCTION of novel prediction techniques, including machine learning,

The task of predicting fluctuations in stock prices
has posed significant difficulties in several fields, including
economics, business, mathematics, and computer science,
for an extended period of time. The perpetual popularity of
studying this topic may be attributed to the attraction of
possible benefits. Nevertheless, the intrinsic volatility of
stock time series, which often display almost random walk
patterns, presents a substantial challenge to making precise
forecasts. Moreover, the inherent instability of the stock
market exacerbates the challenge of making accurate
predictions.  Notwithstanding these difficulties, the
endeavor to forecast stock market fluctuations continues to
be quite profitable, since even little enhancements in
prediction precision provide the potential for significant
profits. However, the effectiveness of projections relies on
the availability of stock price data, since precise forecasts
cannot be achieved without it. The dynamic transformation
of financial markets in recent times has presented novel
prospects and intricacies for both investors and financial
experts. The dynamic and complex character of the stock
market is attributed to the complicated interaction of
different  variables that influence stock prices.
Technological progress has significantly improved the

data mining, and statistical analysis. However, the task of
consistently generating profitability in stock market
prediction initiatives continues to pose a significant
obstacle. The prediction of stock prices involves a
comprehensive methodology that integrates several
academic methodologies, including the analysis of
historical price data, trading volume, market trends,
business financials, news events, and investor mood. The
main purpose of these forecasts is to provide direction to
investors, traders, and financial institutions in order to
facilitate educated decision-making pertaining to
investment strategies, risk mitigation, and maximizing
profitability. In the pursuit of predicting stock values, a
range of strategies are used, including fundamental
analysis, technical analysis, and the utilization of machine
learning techniques. The process of fundamental analysis
includes evaluating the inherent worth and potential for
expansion of a firm through the examination of its financial
well-being, market dynamics, and economic indicators. In
contrast, technical analysis is predicated upon the use of
previous price and volume data in order to detect patterns
and trends that may signify forthcoming price fluctuations.
This approach operates on the assumption that prior
patterns often exhibit recurrence. Despite the inherent
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difficulty associated with predicting stock prices, this field
continues to be a subject of ongoing study and investment,
mostly owing to its potential for substantial financial gains.
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Fig. 1: Stock Price Predictions

The use of machine learning and artificial
intelligence in forecasting stock prices has garnered
significant attention in the last ten years. These approaches
often need a substantial amount of historical stock market
data and other relevant factors in order to train prediction
models. Algorithms trained using machine learning data
may detect patterns and predict fluctuations in prices. It is
crucial to consider that market dynamics may be influenced
by several external factors, such as economic conditions,
unforeseen  news, regulatory  modifications, and
geopolitical occurrences. Consequently, stock price
forecasts are fundamentally inaccurate. Hence, although
stock price prediction tools may provide valuable insights,
it is advisable to use them primarily as a reference rather
than an assurance of future stock price trends.In order to
achieve accurate stock price predictions, it is essential to
use a blend of analytical methodologies, comprehensive
market understanding, and prudent decision-making. To
properly manage risk, investors and traders should
meticulously evaluate many sources of information, engage
in comprehensive research, and diversify their investment
portfolios.

Il. LITERATURE SURVEY

Wen Long et.al. (2024)- In this study, author propose a
hybrid model for stock price prediction called MVL-SVM.
It combines multi-view learning with a support vector
machine to investigate the joint impact of financial news
and market data on stock price movements. MVL-SVM
can fuse multiple data sources directly with the multi-view

learning algorithm and classify stock price fluctuations
with a support vector machine, which enriches the
information sources and reduces information loss in the
fusion process. In the experiment, we consider 37
constituent stocks in the SSE 50 index as the research
object and use unstructured financial news and structured
market data as inputs to predict the price trend of each
stock. By comparing MVL-SVM with classic SVM models
based on single-view and multi-view data, we found that
roughly  concatenating and inputting  multi-view
heterogeneous data yields unsatisfactory results because of
the characteristic difference between the distinct views.
However, the MVLSVM model can learn and minimize the
inconsistency from multiple data sources, and thus can
demonstrate outstanding performance in this situation.
Furthermore, we aimed to improve our model. Considering
the importance of daily returns among the four market
variables, we replace the four with daily return sequences
to construct a new model and compare it with the ARIMA
model and classic SVM models. It appears that MVLSVM
based on news and daily return sequences significantly
outperforms the other baseline models. Its performance
surpasses that of MVL-SVM based on news and the four
market variables. This shows the important role of daily
returns in market data and confirms the validity of the
many studies that only use stock returns for research [1].

Jimmy Ming et.al. (2023) - The noise and nonlinear
behavior of prices in financial markets has proven that
forecasting the trends of financial markets is not trivial, and
it is better to consider the proper variables for stock
prediction. Thus, the designed SACLSTM uses a variety of
news collections, including options, historical data, and
futures and involves the stock sequence array convolution
LSTM algorithm for stock prediction. In the designed
SACLSTM, the convolutional layer is used to extract
financial features, and the classification task is to classify
and predict the stocks through a long and short-term
memory network. It is verified that the neural network
framework combined with convolution and long—short-
term memory units achieved better performance for
statistical methods and traditional CNN and LSTM in
prediction tasks. To avoid the data being too scattered and
reduce useless information, firstly, integrating the data
directly into a matrix, and using convolution to extract
high-quality features is designed in the SACLSTM. In
addition, the designed SACLSTM refers to some leading
indicators that is used to improve the prediction
performance of stock trends. Overall, the framework
effectively improves the effectiveness of stock price
prediction [2].

Thanh Trung Huynh et.al. (2023) - In this research work
presented, stock market prediction problem: (i) internal
dynamics, where each stock keeps its own specialized
behavior, and (ii) multi-order dynamics, which indicates
high non-pair wise correlations between the price
movement of multiple stocks. We provide ESTIMATE, a
stock recommendations methodology that allows for the
learning of node embeddings obtained from hyper graph
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representations and multi-role correlations between stocks
(i) and their individual temporal patterns (ii). Two new
mechanisms are made available by the framework: To
begin, a memory-based sharing parameter LSTM network
is implemented to aid in the learning of temporal patterns
for each stock via the use of temporal generative filters.
Second, we introduced wavelet basis attention hyper
graphs layers of convolution, i.e. a convolution paradigm
that uses the polynomial wavelet basis to streamline
information transfer and put more emphasis on regional
homogeneity [3].

Sibusiso T. Mndawe et.al. (2022) - In Equity traders are
always looking for tools that will help them maximize
returns and minimize risk, be it fundamental or technical
analysis techniques. This research integrates tools used by
equity traders and uses them together with machine
learning and deep learning techniques. The presented work
introduces a South African-based sentiment classifier to
extract sentiment from new headlines and tweets. The
experimental work uses four machine learning models for
fundamental analysis and six long short-term memory
model architectures, including a developed encoder-
decoder long short-term memory model for technical
analysis. Data used in the experiments is mined and
collected from news sites, tweets from Twitter and Yahoo
Finance. The results from 2 experiments show an accuracy
of 96% in predicting one of the major telecommunication
companies listed on the JSE closing price movement while
using the linear discriminate analysis model and an RMSE
of 0.023 in predicting a significant telecommunication
company closing price using encoder-decoder long short-
term memory. These findings reveal that the sentiment
feature contains an essential fundamental value, and
technical indicators also help move closer to predicting the
closing price [4].

John Ngechu etal. (2022) - In this research work
presented, The great majority of the existing literature
relies heavily on quantitative methods of analysis. This is
because of the statistical advancements and accessibility of
past market data. Official macroeconomic data are
published by government agencies after they have been
collected, analysed, and aggregated. Quantitative evidence
has not been used in the study of politics, natural
catastrophes, or other emerging events. Adding qualitative
data to petroleum prediction models has the potential to be
useful, despite the added complexity. Information found
online is updated more often than official figures. Text
mining methods are useful for finding opinions and facts.
To improve the precision of petroleum forecasting, more
advanced forecasting techniques need to be developed.
Integration of these new sources necessitates the use of
both real-time and low-latency information [5].

Se-Hak Chun etal. (2022) - In this research work
presented, Traders' intuition is combined with the results of
a standard case-based reasoning machine to create a novel
case-based reasoning approach for predicting stock prices.
Since traditional case-based reasoning doesn't take into

account how to obtain comparable neighbours from earlier
patterns in terms of a graphical pattern, this approach is an
improvement. This research demonstrates how the
suggested approach might be employed by traders who
discover correlated time series tendencies among nearby
examples. We propose a case-based reasoning-based
interactive forecasting system where traders may choose
patterns that are similar to their own based on their own
understanding of the market. In this research, utilize a
graphical user interface as a case study to show how traders
may use their expertise to identify patterns with
comparable characteristics. The investigation of these ideas
is set against a real-world application: the forecasting of
the DJIA and the stock values of three companies (Zoom,
Airbnb, and Twitter). The RMSE and Hit ratio are used to
verify the prediction results against a random walk model.
While the suggested method is demonstrably more efficient
than the random walk model, its superiority is not
statistically significant [07].

Chengyu Li et.al. (2022) - In this research work presented,
Predicting stock prices is essential to any trading method in
the stock markets, but it is also a difficult task. The RNN
(recurrent neural network) family is now the most popular
and effective method for stock market prediction. However,
challenges persist in improving RNNs' performance in the
crowded stock market. In particular, RNNs aren't strong
enough to extract useful characteristics from the noise of
signals present in conventional information flows. In
addition, RNN often combines many market data cells into
a single feature, eliminating crucial time data for stock
prediction. In this study, we propose a new hybrid neural
network system for price prediction called frequency
segmentation induced gate recurrent unit (GRU)
transformer (also known as FDG-trans or FDG-RU-
transformer) to address these two concerns. Following in
the footsteps of frequency decomposition, FDG-
transformer uses empirical model decomposition to
separate noisy data into a single trend element and
numerous more discrete mode components, each of which
may be analyzed separately. Because of its decomposition
capabilities, the FDG-transformer may glean useful
information from noisy signals. FDG-transformer employs
a combination of neural networks consisting of GRU, long
short-term recall (LSTM), and multi-head attention (MHA)
transformers to preserve time information in the observable
noisy data [08].

I11. MACHINE LEARNING (ML)
Machine The use of machine learning (ML) methods for
stock price analysis and prediction is on the rise. Machine
learning algorithms are able to spot complex connections
and patterns in stock market data, which allows them to
more accurately predict future stock price movements.
Here, data on stock prices is often used for a number of
basic ML concepts. How about we have a look at these
ideas? Feature engineering is a method for selecting or
creating variables from stock price data that may be used to
train a machine learning model. Some examples of such
characteristics include past prices, trading volume,
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technical indicators (such as moving averages or relative
strength indexes), and even outside influences like
economic data or news mood. It is usual practice to use
supervised learning to predict stock prices. Here, historical
stock prices are used to train a machine learning system,
with each data point being tagged with a projected price
change. The model tries to generalize patterns it learns
from the labeled data in order to predict new data by first
learning similarities from that data. When trying to predict
when stock prices will go up or down, one may utilize
either a regression or a classification problem. The model
generates an accurate forecast of future prices or a change
in pricing using regression techniques such as linear
regression, support vector regression, and random forest
regression. Using methods such as logistic regression,
decision trees, or neural networks, the model classifies the
data by predicting the direction of the price movement,
such as up or down.
Time Series Analysis: Since stock price data is gathered
at distinct moments in time, it is inherently temporal.
You can use time series analysis methods like
exponential  smoothing, integrated autoregressive
moving averages (ARIMA), or recurrent neural
networks (RNNs) like Long Short-Term Memory
(LSTM) to look at changes in stock prices over time
and figure out what they mean.e Model Evaluation:
Looking closely at the outcomes is the only way to
know how valuable a machine learning model is. One
popular way to quantify the effectiveness of stock price
predictions is by looking at the average squared error
(MSE), mean absolute error (MAE), root mean squared
error (RMSE), recall, accuracy, precision, and F1 score.
You should test the model on both the training and
testing datasets to see how well it generalizes and if it
overfits.
Ensemble Methods: These methods integrate the
predictions of several separate models to increase the
overall accuracy of the forecast. Combining predictions
from several models or variations of the same model
produces a more accurate and efficient forecast; here is
where techniques like the bagging process, boosting,
and stacking come into play. Because of the inherent
complexity and unpredictability of financial markets,
forecasting stock values remains a tough job, despite
the helpful insights and predictions that ML techniques
may bring. Stock price estimates are notoriously
imprecise due to the impact of outside factors, including
economic news, market sentiment, and unexpected
information. This is why investors need to exercise
caution and employ ML predictions in conjunction with
other forms of study and expertise.

IV. CHALLENGES

Stock price prediction is a challenging task due to
several factors and inherent complexities in the financial
markets. Here are some of the key challenges in stock price
prediction:

Market Volatility: Stock markets are highly volatile, and

prices can be influenced by a wide range of factors such

as economic indicators, political events, company news,

and investor sentiment. The unpredictable nature of these
factors makes it challenging to accurately predict stock
prices.

Nonlinear and Non-Stationary Nature: Stock price data
often exhibits nonlinear and non-stationary patterns,
meaning that historical data may not necessarily reflect
future trends. The relationships between variables can
change over time, making it difficult to develop models
that consistently capture and predict stock price
movements.

Limited Awvailability of Quality Data: Reliable and
comprehensive data is crucial for accurate predictions.
However, obtaining high-quality historical data for
analysis can be challenging, particularly for individual
stocks. Moreover, the availability of real-time data and
access to data from various sources can impact the
accuracy of predictions.

Random Market "Noise": Financial markets are noisy,
with random fluctuations and noise that can distort
patterns and make it challenging to distinguish true
signals from noise. Separating meaningful signals from
random variations is crucial for accurate stock price
predictions.

Complex Interdependencies: Stock prices can be
influenced by a variety of interrelated factors, including
global economic conditions, sector-specific trends,
interest rates, and geopolitical events. Capturing and
analyzing these complex interdependencies accurately is
a significant challenge.

Behavioral Factors: Human behavior and investor
sentiment play a vital role in stock price movements.
Emotions, biases, and herd mentality can cause price
swings that are not necessarily rational or predictable.
Incorporating and quantifying these behavioral factors
accurately is a difficult task.

Overfitting and Model Selection: Developing predictive
models that are robust and not overfitted to historical
data is a common challenge. With numerous predictive
modeling techniques available, selecting the most
appropriate model and avoiding overfitting is crucial for
generating reliable and accurate predictions.

Regulatory and Legal Constraints: Stock markets are
subject to regulatory frameworks and legal constraints
that can impact stock prices. Changes in regulations,
unexpected policy decisions, or legal actions can
introduce additional uncertainty and challenges to
accurate stock price prediction.

Addressing these challenges requires a combination
of advanced modeling techniques, sophisticated algorithms,
careful feature selection, domain expertise, and continuous
adaptation to evolving market conditions. While progress
has been made in stock price prediction, accurately
predicting stock prices with consistent precision remains a
difficult task.

IV.CONCLUSIONS
Stock price forecasting is an intricate process that depends
on a wide range of variables, including but not limited to
market circumstances, firm performance, economic
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indicators, and investor attitude, as discussed in this survey
article. Stock market projections are prone to a great deal
of uncertainty due to the many factors that influence them.
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