Tabriz Journal of Electrical Engineering (TJEE), vol. 55, no. 2, 2025 Serial no. 112
DOI: 10.22034/tjee.2024.58861.4742

Improving stock price prediction using technical indicators and sentiment analysis
Fatemeh Moodi, Amir Jahangard-Rafsanjani®, Sajad Zarifzadeh

Ph.D. Student, Department of computer engineering, Yazd University, Yazd, Iran !, Assistance Professor, Department of computer engineering, Yazd
University, Yazd, Iran?, Associated Professor, Department of computer engineering, Yazd University, Yazd, Iran®
E-mails: moodi@stu.yazd.ac.ir; jahangard@yazd.ac.ir, szarifzadeh@yazd.ac.ir
"' means corresponding author

Abstract

With the increasing public use of social media platforms like Twitter, public opinion is influenced by posts shared by both influential individuals and
the general public. These opinions and posts, particularly in the context of the stock market, guide traders in making buy or sell decisions. This study
examines the impact of sentiment analysis on improving the accuracy of stock price prediction using six base estimators and five technical indicators.
Experiments showed that selecting an appropriate time window (3, 7, 14, 30, 45, and 60 days) positively affects model performance. The prediction
target was the stock price 7 days ahead. The results indicated that incorporating sentiment analysis improves prediction accuracy. The best-performing
models were Linear Regression (LR), Multilayer Perceptron Regression (MLP), and Random Forest Regression (RF). Findings also revealed a
correlation between tweet volume and trading volume, as well as a strong relationship between the average positive sentiment score in a day and the
stock price. Specifically, based on the Mean Squared Error (MSE) evaluation metric, the best methods were LR, MLP, and RF. Stock price prediction
improved by 17.37% using MLP and sentiment analysis, and by 34.78% using LR with sentiment analysis.
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Introduction

Social media are platforms where people publish their feelings and thoughts on various subjects. People or companies that are the subjects of these
thoughts are affected by these posts. One of the main factors in predicting stock prices and understanding market behavior is sentiment analysis. Human
factors such as public sentiments, the number of competitors, news, and media affect stock prices, and data on social networks such as Twitter can be
used as a source for data analysis and price predictions. In this article, we demonstrate the power of social media and its impact on financial markets.

Proposed Work and Methodology

This article uses a heuristic method for estimating tweets based on VADER. The impact of different time window sizes has also been investigated.
Basic regression methods are used for prediction. The results of these methods are compared with and without sentiment analysis, using six technical
indicators: Decay, UO (Ultimate Oscillator), WCP (Weighted Closing Price), Willr (William's R%), and KDJ. We utilized several specific features
based on the sentiment analysis performed by VADER. First, the number of positive, negative, and neutral comments was counted in the Tweets dataset
each day. We also used the mean positive score, mean neutral score, and mean negative score for one day. Additionally, we used the tweet volume
feature for one day and, finally, the ratio of positive tweets to negative tweets. The correlation between the variables created in the dataset was also
examined.

Conclusion

As the digital currency market continues to evolve, the analysis of instrumental emotions will remain essential for understanding and predicting price
movements. Here, a heuristic method was used to estimate the sentiment of tweets with VADER. In addition, we compared the effects of different
window sizes on the performance of the model and showed through experiments that an appropriate time window size positively affects the model's
performance. The time window sizes were set at 3, 7, 14, 30, 45, and 60 days, respectively, and the best time window was selected to predict stock
prices. The goal was to predict stock prices after 7 days. The best models for predicting stock prices were linear regression, multilayer perceptron
regression, and random forest regression. The results showed that the volume of tweets was associated with the volume of transactions, as well as the
mean score of positive sentiment with stock prices.
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