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 The nature of stock market movement has always been ambiguous for investors because of various influential factors. This study 

aims to significantly reduce the risk of trend prediction with machine learning and deep learning algorithms. Four stock market 

groups, namely diversified financials, petroleum, non-metallic minerals and basic metals from Tehran stock exchange, are chosen 

for experimental evaluations. This study compares nine machine learning models (Decision Tree, Random Forest, Adaptive 

Boosting (Adaboost), eXtreme Gradient Boosting (XGBoost), Support Vector Classifier (SVC), Naïve Bayes, K-Nearest 

Neighbors (KNN), Logistic Regression and Artificial Neural Network (ANN)) and two powerful deep learning methods 

(Recurrent Neural Network (RNN) and Long short-term memory (LSTM).Ten technical indicators from ten years of historical 

data are our input values, and two ways are supposed for employing them. 

1. INTRODUCTION 

 The task of stock prediction has always been a 

challenging problem for statistics experts and finance. 

The main reason behind this prediction is buying stocks 

that are likely to increase in price and then selling stocks 

that are probably to fall. Generally, there are two ways 

for stock market prediction. Fundamental analysis is one 

of them and relies on a company's technique and 

fundamental information like mar-ket position, expenses 

and annual growth rates. The second one is the technical 

analysis method, which concentrates on previous stock 

prices and values. This analysis uses historical charts and 

patterns to predict future prices. 

Stock markets were normally predicted by 

financial experts in the past time. However, data 

scientists have started solving prediction problems with 

the progress of learning techniques. Also, computer 

scientists have begun using machine learning methods to 

improve the performance of prediction models and 

enhance the accuracy of predictions. Employing deep 

learning was the next phase in improving prediction 

models with better performance.It is clear that there are 

always unpredictable factors such as the public image of 

ABSTRACT 

https://doi.org/10.46501/IJMTST0809023
http://www.ijmtst.com/vol8issue09.html
https://doi.org/10.46501/IJMTST0809023
https://doi.org/10.46501/IJMTST0809023
http://www.ijmtst.com/vol7issue11.html


  

 

 
120  International Journal for Modern Trends in Science and Technology 

 

 

companies or political situation of countries, which affect 

stock markets trend. 

Therefore, if the data gained from stock values 

are efficiently preprocessed and suitable algorithms are 

employed, the trend of stock values and index can be 

predicted. In stock market prediction systems, machine 

learning and deep learning approaches can help 

investors and traders through their decisions. These 

methods intend to automatically recognize and learn 

patterns among big amounts of information. The 

algorithms can be effectively self-learning, and can tackle 

the predicting task of price puctuations in order to 

improve trading strategies. 

Since recent years, many methods have been 

improved to predict stock market trends. The 

implementation of a model combination with Genetic 

Algorithms (GA), Artificial Neural Networks and 

Hidden Markov Model (HMM) was proposed by Hassan 

et al. 

A comparison between SVM, Linear 

Discriminant method, Elman Back propagation Neural 

Networks and Quadratic Discriminant method was their 

goal. The results indicated that SVM was the best 

classifier method. New financial prediction algorithm 

based on SVM ensemble was proposed by Sun et al. The 

method for choosing SVM ensemble' s base classifiers 

was proposed by deeming both diversity analysis and 

individual prediction. Final results showed that SVM 

ensemble was importantly better than individual SVM 

for classification. Ten data mining methods were 

employed by Ou et al. 

 

2. LITERATURE SURVEY 

In this study, ten years of historical data of four stock 

market groups (petroleum, diversified financials, basic 

metals and non-metallic minerals) from November 2009 

to November 2019 is employed, and all data is gained 

from www.tsetmc.com website. Figures 1-4 show the 

number of increase or decrease cases for each group 

during ten years. 

In the case of predicting stock market movement, there 

are several technical indicators and each of them has a 

specific ability to predict future trends of market; 

however, we choose ten technical indicators in this paper 

based on previous studies [24]–[26]. Table 10 (in 

Appendix section) shows technical indicators and their 

formulas, and Table 11 (in Appendix section) indicates 

summary statistics of the indicators of four stock groups. 

The inputs for calculating indicators are open, close, high 

and low values in each trading day. 

This paper involves two approaches for input 

information. continuous data is supposed to be based on 

actual time series, and binary data is presented with a 

preprocessing step to convert continuous data to binary 

one with respect to each indicator nature. 

A. CONTINUOUS DATA In this method, input 

values to prediction models are computed from 

formulas in Table 10 for each technical indicator. 

The indicators are normalized in the range of (0, 

+1) before using to prevent overwhelming 

smaller values by larger ones. Figure 5 shows the 

process of stock trend prediction with 

continuous data. 

B. B. BINARY DATA In this approach, a new step is 

added to convert continuous values of indicators 

to binary data based on each indicator’s nature 

and property. Figure 6 indicates the process of 

stock trend prediction with binary data. Here, 

binary data is intro1duced by +1 as the sign of 

upward trend and −1 as the sign of downward 

trend. 

 

3. PROBLEM STATEMENT 

In the proposed system, the system concentrates on 

comparing prediction performance of nine machine 

learning models (Decision Tree, Random Forest, 

Adaboost, XGBoost, SVC, Naïve Bayes, KNN, Logistic 

Regression and ANN) and two deep learning methods 

(RNN and LSTM) to predict stock market movement. 

Ten technical indicators are utilized as inputs to our 

models. The proposed study includes two different 

approaches for inputs, continuous data and binary data, 

to investigate the effect of preprocessing; the former uses 

stock trading data (open, close, high and low values) 

while the latter employs preprocessing step to convert 

continuous data to binary one. Each technical indicator 

has its specific possibility of up or down movement 

based on market inherent properties.  

 The performance of the mentioned models is 

compared for the both approaches with three 

classification metrics, and the best tuning parameter for 

each model (except Naïve Bayes and Logistic Regression) 

is reported. All experimental tests are done with ten 
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years of historical data of four stock market groups 

(petroleum, diversified financials, basic metals and 

non-metallic minerals), that are totally crucial for 

investors, from Tehran stock exchange. We believe that 

this study is a new research paper that incorporates 

multiple machine learning and deep learning methods to 

improve the prediction task of stock groups' trend and 

movement. 

 

Advantages: 

 

 In the proposed system, each of the algorithms 

can effectively solve stock prediction problems. 

 To The system is more effective due to presence 

of eXtreme Gradient Boosting (XGBoost), 

Support Vector Classier (SVC) techniques. 

 

Architecture: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

4. RESULT: 
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5. CONCLUSION: 

The purpose of this study was the prediction task of 

stock market movement by machine learning and deep 

learning algorithms. Four stock market groups, namely 

diversied financials, petroleum, non-metallic minerals 

and basic metals, from Tehran stock exchange were 

chosen, and the dataset was based on ten years of 

historical records with ten technical features. Also, nine 

machine learning models (Decision Tree, Random 

Forest, Ada boost, XG Boost, SVC, Naïve Bayes, KNN, 

Logistic Regression and ANN) and two deep learning 

methods (RNN and LSTM) were employed as 

predictors. We supposed two approaches for input 

values to models, continuous data and binary data, and 

we employedthreeclassication metrics for evaluations. 

Our experimental works showed that there was a 
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signicant improvement in the performance of models 

when they use binary data instead of continuous one. 

Indeed, deep learning algorithms (RNN and LSTM) 

were our superior models in both approaches. 
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