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Abstract: Trading holds a pivotal role in the global financial market, being one of its most crucial activities. 

The inherent unpredictability of stock market forecasts adds to the complexity of this task. However, various 

approaches and methods that are used for making predictions about the stock market. The prevalent method 

for achieving accurate stock market predictions involves the utilization of AI and ML-based techniques. This 

analysis leads to the conclusion that stock market prediction is a highly intricate task, necessitating the 

consideration of various factors to enhance accuracy and efficiency in forecasting the market's future.  

A comprehensive literature survey has been conducted, revealing a diverse range of methods available for 

predicting the stock market. In this paper, stock market prediction, using artificial intelligence and machine 

learning is depicted by analyzing the stock market. Various algorithms and different tools have been used for 

prediction and applied that understanding to make a AI and ML model to predict the future stock prices. 

 

IndexTerms- Stock Market, Prediction, AI/ML models, Data Sources, Python, LSTM, LGR, SVC, ANN, 

Regression algorithm. 

I. INTRODUCTION 

The growth of economies throughout the world is heavily influenced by the financial industry. The stock 

market has become increasingly popular among the masses as it continues to rise in economic significance 

[Ritesh Tandon] (2024). Because of the stock market's volatility and vulnerability to outside factors like social, 

political, and economic developments, it is still challenging to make accurate predictions. To overcome these 

difficulties, numerous studies have been conducted over the past decades to predict various types of financial 

time-series data[Hyunsun Song et al] (2022). Innovative technologies like artificial intelligence (AI) and 

machine learning (ML) offer investors useful information and assistance in making decisions. Further, 

researchers are constantly refining predictive models using these tools, aiming to understand and navigate the 

complex dynamics of the market. The goal is to develop software and programs that help investors anticipate 

trends, manage risk, and optimize their portfolios for maximum returns. While complete accuracy may be 

elusive, these advancements are paving the way for more reliable and informed investment strategies in the 

future. 

Overall, predicting the stock market remains a complex and dynamic field. While complete accuracy is a 

distant dream, the integration of AI and other advanced technologies is opening up new avenues for investors 

to gain valuable insights and make informed decisions. Different technical factors like volume and maximum 

and minimum prices per trading period are used for analysis [Zahid Iqbal et al] (2013). Continued research and 

development in this area are crucial for shaping the future of stock trading and empowering investors to 

navigate the market with greater confidence and potential success. 
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Background and Related Work  

Stock market prediction has become a critical research area in artificial intelligence and financial analytics, 

using machine learning and deep learning models to improve forecasting accuracy and decision-making. 

Recent literature highlights interest in hybrid and advanced neural network models for capturing temporal and 

nonlinear relationships in stock prices. 

Dhanalakshmi et al. (2023) propose a Random Forest Algorithm that overcomes overfitting and under fitting 

in stock market prediction, using historical data to train the model and achieve high accuracy (95%-98%) for 

companies like Goldman Sachs, Apple, and Facebook. They conclude that machine learning can effectively 

predict stock market trends. Durga et al. (2023) further support this by achieving similar high accuracy with 

other models like XGBoost, highlighting the potential of machine learning in stock market forecasting.  

Overall, Kirubakaran et al's (2023) method offers a promising approach for accurate stock prediction using 

LSTM models and SGD optimization. While further research is needed, this work paves the way for more 

reliable and customer-centric stock market forecasting.  

Chong et al. (2017) focus on deep learning's ability to extract features from large datasets for high-frequency 

trading, while Sonkavde et al. (2023) propose a generic framework using various algorithms like Random 

Forest and LSTM for forecasting stock prices. Both highlight the potential of machine learning in this domain 

and kept the topic open for further research to address challenges and optimize performance. 

Samuel Joseph et al. (2023) took efforts for predicting stock prices in Tanzania using machine learning 

techniques, specifically Long Short-Term Memory (LSTM) and Gated Recurrent Unit (GRU), using Dar es 

Salaam Stock Exchange active stocks. The researchers developed a joint model to predict next-day closing 

prices, accounting for the number of outstanding shares of each stock. The study found that accounting for the 

number of outstanding shares significantly improved prediction accuracy. 

Data Source and pre-processing 

Data from diverse sources such as Kaggle, Yahoo Finance, and True Data are harnessed as inputs for the 

model. The implementation leverages various tools, recent technologies, and Python libraries. The process 

began with data preprocessing, where raw data was cleaned and standardized, and features were engineered to 

ensure model compatibility[Hamed Ghorban Tanhaei et al] (2024). 

It's important to acknowledge the inherent uncertainty in stock market prediction; no method can ensure 

absolute accuracy. The primary objective is to cultivate a deeper understanding of market dynamics and trends, 

providing insights to guide investment decisions and strategies. 

To predict stock market trends, the focus is on HDFC stock, utilizing data spanning from 2018 to 2023. The 

initial five rows and the last five rows of the employed dataset are presented for reference in Table-I below. 

Table I: Past 5 years’ data with Open, Close, High and Low values 

 
Statistical parameters of the data required for further analysis are defined as shown below Table-II. 

Table II: Past 5 years’ data with Statistical parameters 

 
The variation of the HDFC stock price in the last 1200 days is shown graphically in the figure below. 

http://www.jetir.org/


© 2025 JETIR July 2025, Volume 12, Issue 7                                                            www.jetir.org (ISSN-2349-5162) 

JETIR2507741 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h319 
 

 
Fig. 1: The variation of the HDFC stock price, in last 1200 days  

 

II. PROPOSED METHODOLOGY  

Analyzing stock market data and making predictions involves a combination of analytical approaches and 

the utilization of statistical tools. Five different algorithms are proposed to predict stock market prices. 

An attempt has been made, using five different techniques, to predict the stock price. 

a) Long Short-Term Memory (LSTM) 

b) Logistic Regression (LGR) 

c) Support Vector Machine/Classifier (SVM/SVC) 

d) eXtreme Gradient Boosting (XGBoost) 

e) Artificial Neural Network (ANN) 

a) Long Short-Term Memory (LSTM) 

The LSTM model is chosen for its ability to capture temporal dependencies and handle time-series data 

effectively [Althelaya KA et al] (2018). It is a subtype of recurrent neural networks (RNN), which excels in 

handling sequential data like time series, speech, and text, thanks to its ability to capture long-term 

dependencies. This model was able to predict the closing stock prices of major technology companies with a 

satisfactory level of accuracy [Li, Zhenglin et al] (2023). LSTM is a variant of recurrent neural network that 

can handle long-term dependencies and solve vanishing gradient problems[Karime Chahuán-Jiménez] (2024). 

In the context of stock market prediction, evaluating predictive models often involves the Root Mean Square 

Error (RMSE). With a target value close to zero for sound statistical analysis, the proposed LSTM model yields 

an RMSE of 76.32, prompting a halt in further stock price prediction procedures. The importance of RMSE 

lies in its role as a widely accepted metric for assessing predictive model accuracy, aiding traders, investors, 

and data scientists in making informed decisions and managing risk. Lower RMSE values indicate better model 

performance, where n is the number of observations, yi is the actual value of the ith observation, and yi is the 

predicted value of the ith observation [Li, Zhenglin et al] (2023). 

RMSE = √
1

n
∑(yi − yî)2
n

i=1

 

Figure 2 depicts the disparity between actual and predicted prices for HDFC stock. 

 

 
Fig. 2: Actual and predicted price variation of HDFC stock 

b) Logistic Regression (LGR) 

Although many algorithms are available for prediction of stocks, selecting the most accurate one continues 

to be the fundamental task for getting the best results. Logistic Regression analysis. involves training and 

execution of algorithms and getting the desired outputs [Shreenidhi Sriram et al] (2020). Given the significant 
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disparity between actual and predicted values using the LSTM algorithm, the application of Logistic 

Regression (LGR) is explored. LGR, a statistical method primarily designed for binary classification, proves 

invaluable in predicting one of two possible outcomes based on predictor variables-an essential tool in machine 

learning and statistics. However, upon training the LGR model for stock price prediction, it becomes evident 

that the training accuracy is 51.22%, and the validation accuracy is 47.13%, as shown in Figure 3 below. 

Recognizing the limitations of this model and its potential inability to capture complex relationships in data 

influenced by multiple factors, the decision is made to explore training the Support Vector Classification (SVC) 

model, and further processing with the LGR model is discontinued. 

 

 
Fig. 3: Calculation of training and validation accuracy 

Logistic regression is a simple and interpretable model, making it easy to understand the factors influencing 

the binary outcome. It can serve as a baseline model for classification tasks. Typically, it is used for 

classification tasks, where the outcome is binary (e.g., up or down) rather than predicting the exact stock price. 

Hence, it is useful for binary classification problems related to stock market prediction, such as predicting 

whether the stock price will go up or down in the next time period based on a set of features. 

c) Support Vector Machine/Classifier (SVM/SVC) 

The Support Vector Machine is a supervised machine learning algorithm specifically designed for binary 

and multiclass classification tasks. It overcomes the problem that traditional neural networks which can only 

find local optimal solutions and discover the global minimum of the objective function using known efficient 

algorithms and also have better generalization capabilities [Yang et al] (2023). Utilizing a high-dimensional 

space and optimal hyperplane, SVCs are effective for well-separated decision boundaries in complex datasets. 

Below Figure 4 shows training and validation accuracy obtained using this model. Despite achieving a training 

accuracy of 50.24% and a validation accuracy of 56.38% in predicting stock prices, SVC’s limitations in 

capturing intricate data relationships prompt a transition to the XGBoost model for further analysis. 

 

 
Fig. 4: Calculation of training and validation accuracy 

 

d) XGBoost regression algorithm 

XGBoost, an ensemble learning algorithm widely acclaimed for regression and binary classification tasks, 

stands out for its efficiency in handling large datasets and missing data. It uses a presentation of the second-

order Taylor formula and adds a regular term, which is a control of the tree complexity and prevents 

overfitting[Zhang et al] (2022). Benefitting from a strong user community and support in popular languages 

like Python and R, XGBoost offers tunable hyperparameters for enhanced performance. A dedicated Python-

based approach was employed for pre-processing and data preparation across all models. Training the XGBoost 

model resulted in impressive accuracy scores, with training and validation accuracies of 98.23% and 41.78%, 

respectively, as illustrated in Figure 5. 
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Fig. 5: Calculation of training and validation accuracy 

As this algorithm is typically used for classification tasks, where the outcome is binary (e.g., up or down) 

rather than predicting the exact stock price. Hence, it is useful for binary classification problems related to 

stock market prediction, such as predicting whether the stock price will go up or down in the next time period 

based on a set of features. 

e) Artificial Neural Network based algorithm 

In order to assess the performance of the developed stock market predication models, a number of evaluation 

criteria will be used to evaluate these models. These criteria are applied to measure how close the real values 

are to the values predicted by using the developed models. They include Mean Absolute Error, Root Mean 

Square Error and correlation coefficient R[Sheta Alaa] (2015). Considering the limitations of LSTM, LGR, 

SVC and XGBoost, algorithms, Artificial Neural Networks (ANNs) is used for stock price prediction as an 

ANN generally consists of three layers, the input, hidden, and output layers, each consisting of numerous 

interconnected neurons[Song et al] (2023). They are capable of modeling complex patterns and relationships 

in historical stock market data. Initially trainable parameters are obtained as shown in below Figure 6. 

 
Fig. 6: Calculation of trainable parameters 

RMSE is a useful metric for evaluating the performance of Artificial Neural Network (ANN) models, 

particularly when the ANN is used for regression tasks, such as stock price prediction. RMSE is a metric used 

to measure the average magnitude of errors between predicted values and actual target values in a regression 

task. Lower RMSE values indicate better accuracy, as they suggest that the model's predictions are closer to 

the true values. When an ANN model is for training dataset, it makes predictions based on the input data and 

calculate the MSE loss. 

RMSE Calculation: 

After training, use the validation dataset (or test dataset if you prefer) to calculate the RMSE. To do this, 

first, predictions are obtained using the trained model on the validation dataset. Then the squared differences 

between the predicted values and the actual target values calculated as shown in Figure 7 below. 

In the last step, the mean of these squared differences (MSE), the square root is calculated and RMSE value 

is obtained. All these steps are done in Python. 
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Fig. 7: Calculation of RMSE value 

The train and test score as well as RMSE value are close to zero and which is a good indication of proper 

training of the model. The training model accuracy is obtained as 98.83%, shown in Figure 8 below, which 

indicates that the model is highly suitable for the prediction of the stock price. 

 
Fig. 8: Calculation of Model training accuracy 

Comparing the results obtained from the above five algorithms, it is clear that ANN based regression 

algorithm gives highest model training accuracy, hence, this algorithm is used for the prediction of stock prices. 

 

III. RESULTS AND CONCLUSION 

Indeed, the stock market is a complex and dynamic system, posing challenges to accurate predictions. The 

proposed approach involves using Artificial Neural Networks (ANN) and Machine Learning (ML) algorithms, 

particularly those neural networks capable of capturing temporal dependencies in time series data. This 

methodology aims to enhance the prediction of stock prices by leveraging the capabilities of ANN and ML in 

handling the intricate patterns and dynamics inherent in financial time series. Results obtained using 4 different 

models is shown below Table-III. 

Table-III: Comparison of results using various models 

Sr. 

No. 

Model used Training Accuracy 

in % 

Validation Accuracy 

in % 

1 Logistic Regression (LGR) 51.22 47.13 

2 Support Vector Machine/Classifier 

(SVM/SVC) 

50.24 56.38 

3 XGBoost regression algorithm 98.23 41.78 

4 Artificial Neural Network based 

algorithm (Proposed Algorithm) 

98.83 76.43 

The developed prediction model underwent testing on an independent dataset, utilizing RMSE as a metric 

to analyze its performance and prediction capabilities. The lower RMSE values obtained indicate better 

accuracy in predicting stock prices. This improved accuracy can empower customers to make informed 

investment decisions by predicting opportune moments and suitable stocks in the dynamic stock market. 

Customer satisfaction with the outcomes of employing ANN models for stock market prediction is influenced 

by several factors. The accuracy of predictions, the reliability of the technology, and the alignment of 
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predictions with customers' expectations and goals all play pivotal roles in determining satisfaction levels. A 

well-performing ANN model that meets or exceeds customer expectations in terms of accuracy and reliability 

is more likely to result in positive and satisfactory user experience in the context of stock market predictions. 

It can be seen that the proposed Artificial Neural Network based algorithm gives highest accuracy of 98.83%. 

 

Fig. 9: Superimposed graph of the predicted and the original prices 

 

Figure 9 illustrates the superimposed graph of predicted and targeted values for the Nifty index in the stock 

market. The graph provides a visual comparison between actual stock prices and those predicted by the model. 

It's important to note that the model's performance is considered quite good, given the constraints of only 

considering limited features. The stock market is influenced by a multitude of factors, some of which may be 

challenging to quantify. Despite these challenges, the model's ability to generate accurate predictions within the 

specified limitations is noteworthy. The root mean square error (RMSE) calculated between the actual (target) 

value of the closing price of the Nifty index of the Indian Stock Market. 
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