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Abstract 

The stock market is a vital component of the global economy, influencing investment 

decisions, wealth creation, and financial planning. Due to its volatile nature and 

dependency on various economic, political, and social factors, predicting stock prices 

has always been a complex and challenging task. Traditionally, financial analysts rely 

on historical patterns, technical indicators, and economic reports to make investment 

decisions. However, these approaches often fall short in capturing the dynamic, non-

linear behavior of stock prices, especially in real-time environments.With 

advancements in Artificial Intelligence (AI), Machine Learning (ML) and Deep 

Learning (DL) techniques have emerged as powerful tools for financial forecasting. 

This study aims to predict stock market prices using a combination of ML models—

such as Linear Regression, Random Forest, and Support Vector Machines (SVM)—

and DL models, specifically Long Short-Term Memory (LSTM) networks. The 

models were trained on historical stock data, and their performances were evaluated 

using standard metrics such as Mean Absolute Error (MAE), Root Mean Squared 

Error (RMSE), and R² score. The study also incorporates technical indicators like 

moving averages and trading volumes to enhance predictive capability.The results 

demonstrate that while ML models perform well in identifying linear trends and short-

term patterns, LSTM models are significantly better at capturing long-term 
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dependencies and sequential patterns in time-series data. The deep learning model 

provided more stable and accurate predictions, especially in volatile market 

conditions. This research highlights the potential of integrating ML and DL 

techniques into stock trading strategies, offering valuable decision-making support for 

investors, analysts, and financial institutions. 

Received: 09-6-2025                 Accepted: 14-7-2025               Published: 21-7-2025 

I.INTRODUCTION 

The stock market serves as a barometer 

for a country’s economic health and is a 

critical platform for investment, wealth 

generation, and capital mobilization. 

Investors, traders, and financial 

institutions continuously seek accurate 

methods to forecast market behavior in 

order to maximize returns and minimize 

risk. However, predicting stock prices 

remains one of the most challenging 

tasks in financial analysis due to the 

market’s high volatility and sensitivity 

to a wide array of factors, including 

corporate performance, macroeconomic 

conditions, investor sentiment, and 

geopolitical events.Traditionally, stock 

market forecasting relied on statistical 

and econometric methods such as 

moving averages, autoregressive models 

(AR), and autoregressive integrated 

moving average (ARIMA). While these 

methods provide basic insights into 

trend and seasonality, they often 

struggle to model complex, non-linear 

relationships within high-frequency 

financial data. This limitation has 

created an opportunity to explore data-

driven approaches using Machine 

Learning (ML) and Deep Learning 

(DL), which have shown remarkable 

success in various prediction 

tasks.Machine Learning techniques such 

as Linear Regression, Random Forest, 

and Support Vector Machines (SVM) 

are capable of learning patterns from 

large historical datasets and making 

predictions with minimal human 

intervention. These models can adapt to 

different market conditions by learning 

from a wide range of financial 

indicators. However, they still have 

limitations when it comes to modeling 

time-series dependencies, which are 

crucial in understanding stock 

trends.Deep Learning, especially 

Recurrent Neural Networks (RNN) and 

Long Short-Term Memory (LSTM) 

models, has revolutionized time-series 

forecasting. LSTM networks, in 

particular, are well-suited for capturing 

sequential patterns and long-term 

dependencies in stock price movements. 

These models have the ability to 

remember historical data over time and 
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can be trained to recognize trends, 

cycles, and shifts that influence market 

behavior. As a result, LSTM has become 

a popular choice for financial 

forecasting tasks where time and 

sequence play a critical role.This project 

explores the predictive power of both 

ML and DL models by applying them to 

real-world stock market data. The 

objective is not only to build accurate 

models but also to compare their 

performance, identify their strengths and 

weaknesses, and determine which 

technique provides the most reliable 

predictions. The findings of this research 

can offer practical guidance to investors 

and analysts seeking data-driven 

approaches to stock trading and portfolio 

management. 

Definition: 

Stock Market refers to the collection of 

markets and exchanges where activities 

such as buying, selling, and issuing 

shares of publicly-held companies take 

place. It serves as a platform for 

investors to trade financial securities and 

is a key indicator of a country’s 

economic performance.Stock Price 

Prediction is the process of forecasting 

the future value of a company's stock 

using historical data and analytical 

techniques. The goal is to identify 

potential price movements that can 

inform investment strategies and risk 

management.Machine Learning (ML) is 

a subset of Artificial Intelligence (AI) 

that enables systems to learn patterns 

from data and make decisions or 

predictions without being explicitly 

programmed. In the context of stock 

market prediction, ML algorithms use 

historical stock data and technical 

indicators to model relationships 

between features and predict future price 

values.Deep Learning (DL) is an 

advanced subset of ML that uses multi-

layered neural networks to process 

complex and high-dimensional data. 

Long Short-Term Memory (LSTM), a 

type of Recurrent Neural Network 

(RNN), is particularly effective for time-

series forecasting tasks like stock price 

prediction because it can retain 

information across long sequences and 

detect temporal dependencies in data.In 

this project, stock market prediction 

involves using ML and DL techniques to 

forecast stock prices based on historical 

data, enabling investors to make more 

informed and strategic financial 

decisions.it can retain information across 

long sequences and detect temporal 

dependencies in data. 

Research methodology: 

This project adopts a structured research 

methodology that integrates both 
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Machine Learning (ML) and Deep 

Learning (DL) techniques to predict 

stock market prices using historical 

financial data. The first phase involves 

data collection, where historical stock 

data—including daily open, high, low, 

close prices, and trading volume—is 

sourced from financial platforms like 

Yahoo Finance or NSE/BSE. The data 

spans several years to ensure sufficient 

historical depth for effective training and 

evaluation of models. Additional 

technical indicators such as moving 

averages, exponential moving averages, 

and relative strength index (RSI) are 

also computed to enrich the dataset. 

In the data preprocessing phase, the 

dataset is cleaned by handling missing 

values, removing outliers, and 

converting dates into appropriate time-

series formats. Feature scaling is applied 

to normalize the data and make it 

suitable for machine learning 

algorithms. The dataset is then split into 

training and testing subsets to evaluate 

the models effectively. For ML models 

like Linear Regression, Random Forest, 

and SVM, input features are selected 

using correlation analysis and statistical 

tests to ensure only the most relevant 

indicators are used.In the modeling 

phase, both ML and DL models are 

developed and trained. ML models are 

built using Scikit-learn, and their 

performance is evaluated using metrics 

like Mean Absolute Error (MAE), Root 

Mean Squared Error (RMSE), and R² 

Score. For DL, a Long Short-Term 

Memory (LSTM) model is designed 

using TensorFlow/Keras. The time-

series data is reshaped into 3D input 

suitable for LSTM, and the model is 

trained to forecast closing stock prices. 

Finally, the predictions from all models 

are visualized and compared to actual 

values using graphs, and performance 

metrics are analyzed to determine which 

approach yields the highest accuracy and 

reliability for stock price prediction. 

II.LITERATURE REVIEW 

 Zhang, G., Eddy Patuwo, B., & Hu, 

M. Y. (1998). 

Forecasting with Artificial Neural 

Networks: The State of the Art – 

This foundational study highlights 

the potential of neural networks in 

financial forecasting, showing how 

non-linear models outperform 

traditional linear techniques in 

predicting stock behavior. 

 Kim, H. Y. (2003). 

Financial Time Series Forecasting 

Using Support Vector Machines – 

Demonstrated that SVM is effective 

in capturing stock price patterns, 

https://ijerst.org/index.php/ijerst


 
 
 

This article can be downloaded from https://ijerst.org/index.php/ijerst                1268 

especially in volatile market 

conditions. 

 Patel, J., Shah, S., Thakkar, P., & 

Kotecha, K. (2015). 

Predicting Stock and Stock Price 

Index Movement Using Machine 

Learning Techniques – Compared 

multiple ML algorithms like SVM, 

Random Forest, and Naïve Bayes on 

Indian stock market data and 

concluded that ensemble models 

performed best. 

 Fischer, T., & Krauss, C. (2018). 

Deep Learning with Long Short-

Term Memory Networks for 

Financial Market Predictions – 

Applied LSTM models on S&P 500 

data, showing their superiority in 

capturing time-series dependencies 

in financial datasets. 

 Ghosh, S., & Ghosh, S. (2021). 

Predictive Analytics in Finance 

Using Deep Neural Networks – 

Investigated DNN and LSTM for 

quarterly earnings predictions and 

found deep learning models to 

outperform ML models. 

 Huang, W., Nakamori, Y., & Wang, 

S. (2005). 

Forecasting Stock Market 

Movement Direction with Support 

Vector Machine – Used SVM to 

predict directional movement of 

stock indexes with significant 

accuracy. 

 Krauss, C., Do, X. A., & Huck, N. 

(2017). 

Deep Neural Networks, Gradient-

Boosted Trees, Random Forests: 

Stock Market Performance – 

Compared advanced ML and DL 

models and concluded DNNs 

achieved the highest predictive 

accuracy. 

 Nelson, D. M., Pereira, A. C., & de 

Oliveira, R. A. (2017). 

Stock Market's Price Movement 

Prediction with LSTM Neural 

Networks – Emphasized how LSTM 

handles sequential price trends 

better than traditional models. 

 Chen, Y., Zhu, S., & Wang, G. 

(2021). 

Deep Learning for Financial 

Applications: A Survey – Provided 

a comprehensive survey on how 

deep learning models are 

transforming financial prediction 

systems. 

 Alhakami, W., & Alshomrani, S. 

(2020). 

Comparative Analysis of Machine 

Learning Algorithms for Predicting 

Stock Trends – Concluded that 
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Random Forest and Gradient 

Boosting outperform basic models 

in short-term forecasting. 

 Brownlee, J. (2017). 

Introduction to Time Series 

Forecasting with Python – Offers 

practical implementation of ARIMA 

and LSTM for financial time series 

forecasting using Python. 

 Tsai, C. F., & Hsu, Y. F. (2013). 

A Meta-Learning Framework for 

Bankruptcy Prediction – 

Demonstrated the advantage of 

combining classifiers to improve 

financial forecasting. 

 Dash, R., & Dash, P. K. (2016). 

Hybrid Adaptive Intelligent Model 

for Stock Price Forecasting – 

Proposed a hybrid neuro-fuzzy and 

DL model for predicting NASDAQ 

prices. 

 Kumar, A., & Ravi, V. (2016). 

Bankruptcy Prediction in Banks 

Using ML Techniques – Although 

focused on bankruptcy, the 

methodology is relevant for 

financial health and stock 

performance prediction. 

 Xu, Y., & Zhao, Y. (2019). 

Deep Learning-Based Financial 

Statement Analysis for Stock Return 

Prediction – Proposed an end-to-end 

framework to automate financial 

report analysis using LSTM and 

CNN. 

III.DATA ANALYSIS AND 

INTERPRETATION 

INTERPRETATION: 

The experimental results from this study 

reveal valuable insights into the 

behavior and predictability of stock 

prices using Machine Learning and 

Deep Learning models. Traditional ML 

models like Linear Regression, Random 

Forest, and SVM performed reasonably 

well in forecasting short-term stock 

movements, particularly when trained on 

engineered features such as moving 

averages, trading volume, and 

momentum indicators. These models 

were efficient in handling tabular data 

and identifying non-linear relationships 

among technical indicators. However, 

their performance began to deteriorate 

when modeling long-term price trends or 

handling noisy, highly fluctuating time-

series data. 

INTERPRETATION: 

In contrast, the Long Short-Term 

Memory (LSTM) model demonstrated a 

superior ability to forecast stock prices 

across multiple time horizons. Its 

sequential memory capability allowed it 
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to learn from past stock movements, 

capturing temporal patterns, market 

cycles, and delayed effects of influential 

factors. LSTM maintained higher 

accuracy and produced smoother, more 

realistic forecasts that closely tracked 

actual stock movements. This suggests 

that deep learning models, though 

computationally more intensive, provide 

stronger predictive power for time-series 

financial data. The comparison 

highlights the importance of model 

selection based on the time horizon and 

complexity of the prediction task. 

IV.FINDINGS 

The study found that Machine Learning 

models, particularly Random Forest and 

Support Vector Machines (SVM), 

provided good predictive performance 

for short-term stock price trends when 

trained on engineered features like 

moving averages, RSI, and historical 

price changes. These models achieved 

acceptable accuracy with relatively low 

computational cost, making them 

suitable for lightweight, real-time 

trading tools. However, their ability to 

model long-term dependencies or 

capture intricate sequential behaviors 

was limited. Linear Regression, while 

interpretable, lagged in performance due 

to its inability to capture non-linear 

trends and market volatility. 

On the other hand, the Deep Learning-

based LSTM model significantly 

outperformed traditional ML models in 

capturing long-term dependencies and 

time-based trends. It was able to predict 

future stock prices more accurately by 

learning patterns from historical data 

sequences, reducing prediction errors in 

both volatile and stable periods. The 

LSTM model also handled noisy data 

better, producing smoother forecasts that 

closely mirrored actual market behavior. 

These findings confirm that for time-

series financial prediction tasks, 

especially in complex and dynamic 

environments like the stock market, 

LSTM models offer a more reliable and 

robust solution. 

V.CONCLUSION 

This project aimed to explore and 

compare the effectiveness of Machine 

Learning (ML) and Deep Learning (DL) 

techniques in predicting stock market 

prices using historical financial data. 

The results demonstrated that while ML 

models like Random Forest and SVM 

can efficiently forecast short-term price 

trends based on technical indicators, 

they are limited in modeling the 

sequential and temporal nature of stock 

market data. Traditional models, 

although faster and easier to implement, 

lack the capacity to capture long-term 

dependencies and subtle market shifts, 
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which are essential for reliable 

forecasting.Deep Learning, specifically 

the Long Short-Term Memory (LSTM) 

model, provided superior performance in 

forecasting stock prices. Its ability to 

retain memory of previous data points 

allowed it to learn from historical price 

movements and adapt to complex, time-

dependent patterns. This sequential 

learning capability made LSTM 

especially effective in predicting future 

price movements, even under volatile 

market conditions. The model’s ability 

to handle large volumes of data and 

identify non-obvious trends enhances its 

value for use in real-world stock trading 

and investment decision-making.In 

conclusion, the integration of ML and 

DL in financial forecasting provides a 

powerful analytical framework for 

understanding and predicting stock 

market behavior. While ML models are 

suitable for rapid, short-term analysis, 

LSTM-based DL models offer the most 

accurate and robust results for time-

series predictions. This research 

highlights the importance of choosing 

the right model based on the specific 

needs of the forecasting task. Future 

extensions could involve incorporating 

sentiment analysis from news and social 

media, or creating hybrid models that 

combine the strengths of both ML and 

DL to further improve prediction 

accuracy and reliability. 
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