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Abstract - Stock market forecasting precision stands as an 

essential research point for financial analytics due to its 

ability to assist investors while minimizing financial risks. 

The research evaluates stock market trend prediction by 

implementing various machine learning and deep learning 

algorithms that analyze NASDAQ and NYSE alongside 

FTSE and Nikkei stock indices to identify their main 

targets. This study implements SVM, RF, NB, LSTM and 

ANN as prediction models. Traditional statistical methods 

receive enhancement for prediction accuracy by 

combining them with sentiment analysis and text mining 

systems according to the study. You will find these models' 

evaluation within the study's findings based on real-world 

data from Yahoo Finance which demonstrates their 

strengths and disadvantages. The research shows optimal 

stock market prediction outcomes result from integrating 

text mining with sentiment analysis through ML/DL 

methods but these methods encounter limitations due to 

feature selection problems along with data dependence and 

overfitting issues. This paper provides important findings 

about stock market prediction through computational 

intelligence techniques while recommending future 

research strategies for model development. 
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I. INTRODUCTION 

The complete system of the stock market attracts 

persistent research attention from financial analysts and 

investors. Market movements together with stock prices 

predictability provide crucial support for decisions about 

investment while they also help advance trading strategies 

along with risk management needs. Stock market trend 

forecasting strategies from the past decades use both 

traditional statistical approaches along with advanced ML and 

DL techniques. Market data analysis by experts involves 

historical price evaluation and financial indicator research as 

well as sentiment analysis from public sources to create 

predictive models that uncover intricate financial market 

relationships[1]. 

The stock market prediction field focuses on machine 

learning algorithms because these systems handle massive 

data analysis while recognizing connections between elements 

and automatically improve forecasting precision with time. 

Stock market prediction tools used most often consist of 

Support Vector Machines (SVM), Random Forest (RF), Naïve 

Bayes (NB) and Long Short-Term Memory (LSTM) networks. 

The prediction algorithms deliver numerous useful capabilities 

while demonstrating value in various fields which start by 

analyzing time-series data and progress to sentiment 

analytics[2]. 

The deployment problems with these algorithms lead to 

application barriers even though their initial promising 

outcomes were demonstrated. The implementation success 

encounters problems of overfitting and dependency issues 

when dealing with multi-type data which includes financial 

reports and market data and news articles. The selection of 

features emerges as an essential part of the workflow. Natural 

market volatilities cause predictive model errors since 

calibration problems create difficulties in stock market 

forecasting. Academic investigators maintain different 

opinions from their real-world counterparts regarding the 

effectiveness of methods to adapt their findings across 

different market geographies and regional conditions[3]. 

The study investigates stock market forecasting models 

constructed from machine learning and deep learning 

algorithms with NASDAQ and NYSE and FTSE and Nikkei 

stock indices. The investigation examines both the 

effectiveness of the predictive approaches when applied to 

actual financial records and their optimization from the 

combination of text mining and sentiment analysis and 

statistical techniques. Better prediction results require 

thorough evaluation of optimization techniques which include 
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feature selection data preprocessing methods and model 

tuning[4]. 

This work evaluates contemporary stock market 

forecasting procedures through research methods to supply a 

detailed review of modern forecasting approaches alongside 

suggested strategies for enhancing model execution. 

Conducting the mission aims to join theoretical scientific 

breakthroughs with practical applications to help industry 

professionals develop efficient stock market report systems 

and investment tactics. 

II. GENERAL TYPES OF MACHINE LEARNING 

ALGORITHMS USED IN STOCK MARKET 

PREDICTION 

Support Vector Machines (SVM) operate as Mult 

technique computational algorithms which run classification 

and regression functions through linear or non-linear data 

point separation methods. Linear SVM generates an adopting 

hyperplane which exclusively discriminates between different 

data classifications. The non-linear SVM technique employs 

kernel functions for data-dimensional expansion which leads 

to improved separation results. The SVM algorithm succeeds 

at managing extensive dataset quantities and maintains 

dependable memory footprint. The system shows remarkable 

expertise in predicting complex structures of data while doing 

pattern recognition[5]. 

RF stands as an ensemble learning approach that builds 

its decisions through combined multiple decision trees. 

Random Forest implements tree-building algorithms through 

training data subsets combined with random feature selection 

characteristics which enables it to execute classification and 

regression operations. The combined forecast from individual 

decision trees is achieved through voting strategies when 

performing classification tasks and averaging techniques for 

regression tasks. The model accuracy improves when 

increasing the number of trees yet the execution speed gets 

faster when decreasing the number of trees. RF successfully 

operates on extensive dataset quantities while generating 

dependable final results that remain easy to interpret[6]. 

Naïve Bayes functions as a probabilistic classifier 

because it uses Bayes' theorem to establish data point 

classification probabilities. The algorithm can handle 

classification assignments with categorical data at a high rate 

of speed thus making it suitable for real-time prediction 

requirements. Naïve Bayes continues to help detect spam and 

forecast stock market trends despite its independence 

assumption because it maintains efficiency and speed as well 

as simplicity[7]. 

The classification algorithm Interpretable Regularized 

Class Association Rules (RCAR integrates the features of 

class association rules together with regularized logistic 

regression. The method starts by extracting categorical data 

association rules before it uses Lasso regularization to 

eliminate unnecessary rules while producing an interpretable 

final model. The algorithm demonstrates exceptional 

effectiveness in attack detection like other security 

applications through its precise performance[8]. 

Recurrent neural networks (RNN) contain a specific type 

known as Long Short-Term Memory (LSTM) which achieves 

exceptional performance when working with sequential data. 

The information flow in LSTM networks becomes possible 

through gates namely the input gate and forget gate and output 

gate that allows them to retain memories of extended 

dependencies in the data structure. LSTM operates effectively 

in time-series forecasting and sequential data-related 

applications[9]. 

Artificial Neural Networks simulate human brain neural 

networks through their computational design. These systems 

work with layered nodes which connect to each other while 

their main benefit comes from their ability to detect intricate 

patterns in available data inputs. ANN demonstrates excellent 

predictive capabilities through its layered design that creates 

the ability to detect complex non-linear data correlations[10]. 

Table (1) summarize theses algorithms. 

Table 1: Overview of Machine Learning Algorithms for Stock Market Prediction 

Algorithm Type Key Feature Applications Strengths 

Support Vector Machine 

(SVM) 
Linear/Non-Linear 

Uses hyperplanes or kernels 

to separate data 

Pattern recognition, 

classification, regression 

Effective for high-

dimensional data, 

memory-efficient 

Random Forest (RF) 
Ensemble learning (Tree-

based) 

Aggregates predictions from 

multiple decision trees 

Classification, regression, 

stock market prediction 

Handles large datasets, 

interpretable, robust 

accuracy 

Naïve Bayes (NB) Probabilistic 

Based on Bayes' theorem, 

calculates probabilities for 

classification 

Text classification, spam 

detection, market 

prediction 

Simple, fast, works well 

with categorical data 

RCAR (Regularized 

Class Association 

Rules) 

Rule-based + 

Regularization 

Generates association rules 

with logistic regression, uses 

Lasso regularization 

Security attack profiling, 

data mining 

High accuracy, 

interpretable, robust for 

complex datasets 
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Long Short-Term 

Memory (LSTM) 

Recurrent Neural 

Network (RNN) 

Uses gates to handle long-

term dependencies in 

sequential data 

Time-series forecasting, 

sequential data 

applications 

Effective for sequence 

prediction, handles long-

term dependencies 

Artificial Neural 

Network (ANN) 
Neural Network 

Multi-layered network 

inspired by the human brain 

Predictive analytics, 

classification, image 

recognition 

High predictive power, 

models complex non-

linear relationships 

III. STOCK MARKET DATA 

The research examines multiple machine learning algorithms on stock market information to find the optimal prediction 

model for stock prices. Data evaluation for this research includes four major stock market indices namely the National Association 

of Securities Dealers Automated Quotations (NASDAQ), the New York Stock Exchange (NYSE), the Nikkei Index, and the 

Financial Times Stock Exchange (FTSE). The stock data used in this analysis stretches from March 24, 2010 to the present day 

and was obtained from Yahoo Finance which provides complete stock information influenced by market forces of supply and 

demand and economic elements. Each stock value computation method for these indexes operates independently from each 

other[1]. 

FTSE index depends on listed company market capitalization whereas NASDAQ generates its index from stock value times 

closing price. NYSE-based calculations use market capitalization of freely floating stock while Nikkei formula divides the 

summed adjusted prices through a specific value. The stock market data from Yahoo Finance gets saved as an Excel file with 

windows including price data alongside open and close information along with both high and low points and adjusted closing 

numbers and trading volumes. The indices of NASDAQ and NYSE belong to American markets yet FTSE and Nikkei represent 

British and Japanese indices respectively. The indexes maintain unique lists of member companies where NASDAQ includes 

more than 3,300 firms yet FTSE stands for 100 organizations. The NYSE established its operations first as NASDAQ started 

operations after along with Nikkei and FTSE that launched in 1984[11]. 

IV. ANALYSIS BASED ON PREDICTOR METHODOLOGIES 

A complete investigation of stock market forecasting methods appears in Table (2) through an analysis of different scholarly 

studies. The research review examines multiple forecasting approaches through machine learning (ML), deep learning (DL) and 

text mining, sentiment analysis and technical analysis. All research articles showcase major topics they cover alongside their used 

methods and discovery results and proposed future work plans together with their noted constraints. Such studies provide essential 

findings about how predictive models including computational techniques help enhance stock market accuracy in forecasts. 

Research about stock market forecasting requires ongoing work to select better features along with better models and to find new 

data sources that will address current limitations and improve modeling capabilities. 

Table 2: Summary of Key Studies on Machine Learning and Deep Learning Techniques for Stock Market Forecasting 

Paper Key Focus Methods Findings/Outcomes 
Suggestions/Future 

Work 
Limitations 

Jabbar 

Alkubaisi 

G.A.A. (2017) 

[12] 

Relationship 

between stock 

market forecast 

accuracy and 

feature selection 

Sentiment analysis 

on financial news 

and Twitter using 

ML classifiers 

Highlighted the 

importance of feature 

selection in forecasting 

accuracy 

Future work should 

address improving 

sentiment analysis 

methodologies 

No specific 

limitations 

mentioned 

Islam, V, Al-

Shaikhli, and 

Nor (2018) 

[13] 

Review of text 

mining techniques 

and PCA 

Text mining 

techniques, 

Principal 

Component 

Analysis (PCA) 

Identified effective 

techniques for 

dimensionality reduction 

Future work could focus 

on more complex soft-

computing approaches 

No specific 

limitations 

mentioned 

Bustos and 

Pomares-

Quimbaya 

(2020) [14] 

Forecasting ML 

techniques in the 

stock market 

Deep Learning 

(DL), Text Mining 

Techniques, 

Ensemble 

Techniques 

DL models and text 

mining techniques showed 

significant forecasting 

power 

Explore ensemble methods 

and improve performance 

evaluation 

Limited focus on 

comparisons with 

other non-AI models 

Li and Bastos 

(2020) [15] 

Financial time 

series forecasting 

using DL and 

technical analysis 

Deep Learning 

(DL), Technical 

Analysis 

DL models showed 

superior forecasting 

accuracy over traditional 

models 

Investigate potential for 

hybrid DL and technical 

analysis models 

DL models are 

computationally 

expensive and 

require large datasets 
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Nti, Adekoya, 

and Weyori 

(2020) [16] 

Review of ML-

based stock market 

forecast 

Machine Learning 

(ML) algorithms 

(SVM, ANN, etc.) 

ML algorithms, especially 

ANN and SVM, showed 

promise in forecasting 

Future work should 

explore hybrid models and 

performance metrics 

Some ML techniques 

underperform 

compared to DL 

models 

Zavadzki, 

Kleina, 

Drozda, and 

Marques 

(2020) [17] 

Advanced 

computational 

models for stock 

market forecasting 

Various 

computational 

intelligence 

techniques 

(Hybrid ML, 

SVM, ANN) 

Advanced models 

provided more accurate 

forecasts than traditional 

models 

Focus on integrating more 

advanced AI techniques 

for forecasting 

Lack of comparison 

with simpler, 

traditional models 

Pinto, 

Figueiredo, 

and Garcia 

(2021) [18] 

Time series, text 

mining, and 

sentiment analysis 

for financial 

forecasting 

Time series 

models, Sentiment 

analysis, Text 

mining 

Time series combined with 

sentiment analysis showed 

higher prediction accuracy 

Future research should 

improve sentiment 

analysis models and time 

series integration 

Requires extensive 

data processing and 

model calibration 

Soni et al. 

(2022) [19] 

Investigate ML, 

DL, and neural 

network methods 

for stock prediction 

ML, DL, Neural 

networks, Graph-

based approaches 

Hybrid models and neural 

networks demonstrated 

superior prediction 

accuracy 

Future work should 

explore hybrid approaches 

and include more diverse 

datasets 

Inconsistent model 

results across 

different datasets 

V. ANALYSIS BASED ON INFORMATIONAL SOURCES 

Multiple research papers that explore stock market forecasting models using various methods are analyzed in detail through 

Table (3). The discussed papers employ various methods that include the use of machine learning (ML), deep learning (DL), 

sentiment analysis, text mining and technical analysis. The examined studies employ diverse datasets that combine social media 

emotion data with historical stock value records and financial market metrics. Table (3) presents main research outcomes together 

with positive aspects and constraints of each approach that helps explain how merging ML algorithms with statistical methods or 

time series analysis with text mining functions can boost forecasting precision. These models encounter difficulties related to 

excessive model fitting together with data constraints and complex feature determination processes. The analyzed studies 

demonstrate the necessity for future research to optimize methodologies while adding new information repositories and rectifying 

modeling weaknesses in order to advance stock market forecasting predictive capabilities and application scope. 

Table 3: Summary of Key Studies on Machine Learning and Deep Learning Approaches for Stock Market Forecasting: Findings, Strengths, and 

Limitations 

Paper Key Focus Methods Findings/Outcomes Strength Points Limitations 

Jabbar 

Alkubaisi 

G.A.A. 

(2017)[12] 

1. ML. 

2. Sentiment Analysis. 

3. Statistical 

Measurements. 

1. Twitter 

2. Timestamps 

(temporal feature) 

3. Geographic 

location (Spatial 

feature) 

- Sentiment analysis from 

Twitter can reveal short 

- Term market movements. 

- Temporal and spatial 

features can improve 

prediction accuracy. 

- Incorporates social 

media sentiment. 

- Uses multiple 

temporal and spatial 

features for 

predictions. 

- Limited feature 

selection. 

- May not capture 

deeper trends. 

- Data dependency 

(Twitter). 

Bustos and 

Pomares-

Quimbaya 

(2020)[14] 

1. PCA. 

2. Fundamental and 

Technical Analysis. 

3. ML, including DL, 

Text Mining, and 

Ensemble Techniques. 

4. Artificial Neural 

Network (ANN). 

1. Structured data: 

Market 

Information, 

Technical 

Indicators, 

Economic 

Indicators. 

2. Unstructured 

data: News, Social 

Network, Blogs 

- The hybrid model 

combining multiple 

techniques improves 

prediction accuracy. 

- Ensemble methods provide 

more robust results across 

different datasets. 

- Strong integration 

of multiple 

techniques, including 

ANN and ensemble 

methods. 

- Combines 

structured and 

unstructured data for 

comprehensive 

analysis. 

- High 

computational cost 

for ensemble and 

deep learning 

models. 

- Limited scope for 

new stock markets. 

Ketsetsis et 

al. (2020) 

[20] 

1. ML. 

2. DL. 

3. Time Series Analysis. 

4. Text Mining. 

5. Hybrid models. 

1. Financial 

indicators 

2. EUR/USD 

Exchange Rates 

3. Gold Prices 

- Hybrid models provide 

better forecasting power. 

- Accuracy and precision 

improve by combining 

traditional and modern 

techniques. 

- Utilizes hybrid 

approaches 

combining multiple 

models for more 

robust predictions. 

- Includes diverse 

financial data for 

better market trend 

analysis. 

- Models can 

become too 

complex. 

- Results may not 

generalize well 

across all financial 

markets. 

Nti et al. 

(2020) [16] 

1. Fundamental and 

Technical Analysis. 

2. ML. 

1. Historical stock 

prices and technical 

indicators. 

- High precision and 

accuracy in stock price 

prediction. 

- Integrates both 

fundamental and 

technical analysis for 

- Complexity in 

feature selection. 

- May miss out on 
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3. SVM. 

4. ANN. 

5. Feature Selection 

Techniques. 

2. Financial ratios 

of the firm and 

unstructured factors 

-The combination of 

fundamental and technical 

analysis improves 

forecasting quality. 

a comprehensive 

approach. 

- Strong performance 

metrics for 

evaluating prediction 

success. 

future-oriented 

market changes. 

 

VI. CONCLUSIONS 

The analysis proves that machine learning and deep 

learning methods achieve success in predicting stock market 

behaviors. General stock market prediction reaches its best 

results with SVM and RF algorithms because these methods 

achieve high accuracy rates and maintain exceptional 

performance stability when processing extensive data 

collections. The time-series methodology worked best for 

LSTM networks because these networks showed superb 

ability to recognize patterns occurring in sequential data. 

Predictions gained substantial accuracy enhancement through 

the integration of sentiment analysis and text mining 

approaches with basic financial indicators because these 

methods allow the utilization of various data sources. 

Stock market prediction modeling encounters major 

obstacles because it120s complicated to select elements and 

needs big amounts of quality data along with being susceptible 

to overfitting defects. The research needs additional follow-up 

studies to establish how successful methodologies perform 

within specific markets until adoption in different market 

areas and territories becomes feasible. The research identifies 

key areas for future development which combine traditional 

statistics with machine learning algorithms to enhance model 

generality along with cost-effectiveness improvements. 

Stock market prediction development requires both improved 

algorithm development alongside improved methods for 

feature extraction and unified data sources. The development 

of better forecasting models become achievable through 

precise scalable and efficient approaches because these 

methods provide real-time forecasting for modern financial 

markets. 
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