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INTRODUCTION 

As a result of the development taking place in the financial 

markets and the huge amount of financial data, the need has emerged 
to use data mining techniques to search and extract knowledge and 

provide a database that helps absorb this huge amount of financial 
information to provide an appropriate environment that helps in the 
process of making the appropriate decision for investors in the stock 

markets. 
Deciding to invest in stocks requires providing prior information 

about market conditions and price trends to rationalize the correct 

decision to reduce the incidence of error and the occurrence of financial 
losses. Therefore, it required the availability of accurate technology that 

helps provide the required information to guide investors in estimating 
future stock prices, especially after the financial crisis caused it. 
Investors in financial markets generally, and emerging markets 

specifically, are becoming uneasy about the status of the global 
economy, as the economies of these countries are still affected by this. 

In light of this reality, there remains an urgent need to make the 
greatest possible effort to restore investor confidence as it is a basic 
pillar for achieving the fair value of security and practicing effective 

avoidance. For future crises, therefore, it is necessary to find a means 
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Abstract 

 

The research addressed the definition of data mining technology in 
general and the RBF model in particular and its importance in 

analyzing financial market data to facilitate investors’ decisions. The 

data was collected based on the daily and weekly reports of the Iraqi 

stock market, where the research sought to test a main hypothesis 

that states that adopting artificial neural network algorithms The 

radial basis function (RBF) is one of the best data mining algorithms 
for predicting and analyzing financial indicators for the sample 

studied. The research reached a set of conclusions, the most 

important of which is confirming the research hypothesis. Based on 

this, the researcher recommended the necessity of studying other 

indicators within a longer period to obtain higher accuracy of the 
results, as the larger the data sample, the more accurate the 

techniques used in data mining. 
 

Keywords: Data Mining, Artificial Neural Networks, RBF Model. 

mailto:amna.shehab@nahrainuniv.edu.iq


 

 

Tec Empresarial | Costa Rica, v. 18 | n. 2 | p. 1083-1092 | 2023 

1241 

Data Mining and Its Impact on Investors’ Decisions: A Case Study in the Iraqi Financial Market Using the RBF Model 

and mechanism that helps investors determine the appropriate and 
best option for investing in the stock market, by analyzing the market 

and its fluctuations and studying the variables and their impact on its 
direction to predict what it will be like in the future. Based on these 

data, it was necessary to find a solution through predictive models that 
can describe the random movement of fluctuations in the returns of 
financial market indicators and that take into account the linear and 

nonlinear characteristics of financial time series. This is what prompted 
us to choose the most prominent data mining techniques, which are 
functional artificial neural networks. The radial basis function (RBF) is 

used as a forecasting tool, as it has the appropriate features for 
forecasting a series of financial indicators and does not require a prior 

formulation or specific structure. 
According to the research hypothesis, one of the finest data 

mining algorithms for predicting and analyzing the data of the general 

index of the Iraqi financial market is to use functional artificial neural 
network algorithms with a radial basis function. To achieve the research 

hypothesis, the variables of the general market index were obtained 
from the daily and weekly reports of the Iraqi stock market for the 
period extending between (2017-2023), where the data was collected 

from the official website of the Iraqi Stock Exchange, then the database 
was built using the SPSS26 program, and then applied RBF model after 
handling missing data. 

 
LITERATURE REVIEW 

Data Mining 
Data mining is a subfield of data analysis or an analytics 

approach that looks for patterns in data that are hidden or 

undiscovered. It is also known as a computerized sorting process to 
analyze, process, and explore large sets of data. The use of data mining 
techniques enables organizations to discover hidden patterns and 

relationships in their data by converting data into information 
(knowledge) that is used to find solutions to issues, assess how 

corporate decisions will affect the future, and boost profit margins 
Regarding establishments. (Nasser and Ahmed, 2017). 
 

Artificial Neural Networks 
A network of virtual neurons generated by computer programs 

that mimic the activity of a real neuron, or electronic structures 
(electronic chips made to mimic the activity of real neurons) that 
process information using a mathematical model based on the 

computing communication protocol. The basic processing components 
of neural networks often carry out basic tasks, but the connections 
among these components—referred to as neurons—as well as the 

indications of these components influence the network's overall 
behavior (Gunasekaran & Ramaswami, 2011). The initial impetus for 

the concept of neural networks originated from the way brain neurons 
function, which is analogous to biological electrical networks in terms of 
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processing input from the brain. Donald Hebb proposed that the 
synapse in these networks is crucial to controlling the processing 

process, which led to consideration of artificial neural networks and 
connectivity. Artificial neural networks are composed of nodes, or 

neurons or processing units as we previously discussed, connected to 
form a network of nodes. A set of values known as weights are assigned 
to each connection between these nodes, and these weights help 

determine the values that come out of each processing element 
depending on the values that enter it. 
 

Radial Basis Function (RBF) 
A functional neural network with radial basis function is one of 

the artificial neural networks that was first formulated by two scientists 
(Lowe and Broomhead) in 1988. There are three layers to it. The 
network inputs are represented by the first layer, and the hidden layer, 

which consists of many nonlinear activation units with radial functions, 
is the second layer. The network outputs are represented by the last 

layer. The neurons in the output layer contain linear activation 
functions, as they have a very effective role in the process of classifying 
data that contains a percentage of noise. The network is also used in 

linear and non-linear representation models. It has been used in many 
fields as an approximation function in predicting time series. 
Classification and system monitoring. It is used in functions of temporal 

arrangement and control of machines. It also has hybrid characteristics 
compared to other networks, in addition to its ability to adapt and 

modify through learning to find functions linking inputs and outputs to 
produce a specific decision according to the problem to be solved. The 
RBF network relies on two types of education, which are as follows: 

Unsupervised learning: We find this type of learning in the hidden 
layer, and this method is called self-learning, meaning that the 
resulting output values are directly as inputs to the output layer. 

Supervised learning: This type is found in the output layer, where the 
network is trained to reach or obtain the required outputs, and training 

here is according to the training algorithm. The Gaussian activation 
function is one of the most often utilized activation functions in 
applications. It is used in the hidden layer and takes the following 

mathematical form, which illustrates the structure of functional neural 
networks with a radial basis function. 

𝜇𝑖 = 𝑒𝑥𝑝 [−
‖𝑋−𝐶𝑖‖

2

2𝜎𝑖
2 ], j= 1, 2, K, N 

Where:  
𝜇𝑖: represents the output of cell i, where the output values are limited to (1, 0). 

X: network input vector. 

Ci: The vector of weights accompanying the inputs, which are generated random 
values. 



 

 

Tec Empresarial | Costa Rica, v. 18 | n. 2 | p. 1083-1092 | 2023 

1243 

Data Mining and Its Impact on Investors’ Decisions: A Case Study in the Iraqi Financial Market Using the RBF Model 

 
Figure 1. RBF Network Architecture 

 

RESULTS AND DISCUSSION 
To carry out the forecasting process using the RBF model, data 

from the weekly reports of the Iraqi stock market were used for the 

period extending (1/1/2017 to 11/1/2023). The RBF model was applied 
and the data was processed using the SPSS26 program. 

The method of artificial neural networks with radial basis 

function was applied to predict the indicators of the Iraqi financial 
market according to the following steps: 

1. Selection of variables 
The research variables are the time series of general market 

indicators represented by opening and closing prices and the 

percentage of change for the period from (1/1/2017 to 11/1/2023) with 
(310) observations. After identifying the study variables, we processed 
the missing data using SPSS according to the Replace missing values 

function. Table (1) shows the columns of the processed variables. Then, 
the RBF model for neural networks was applied. The network of 

artificial neurons is composed of three layers: 
a. The values of the opening prices and the percentage change 

indicate the first layer, or input layer. 

b. The second layer (hidden layer): consists of 9 neurons. 
c. The closing prices of the Iraqi stock market make up the third 

layer, often known as the output layer. The inputs of the vector-
based functional neural network are displayed in Table (2). 
Therefore, the network architecture is in the form (1:9:2). 
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Figure 2. Depicts the Artificial Neural Network's Architecture 
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Data Processing 
After determining the input time series, the data is processed in a 

nonlinear autoregressive prediction form with an external input. 
 

Data analysis stage 
At this stage, the program analyzes the data in a file and 

describes it in columns. The program also divides the data into two 

groups based on training and testing as follows: 
- 70% of the data was used for training, equivalent to (210) views. 
- 30% of the data was used as an independent test on the network, 

equivalent to (90) observations, to determine the efficiency and accuracy 
of the model used. 

 Table 3. Breakdown of the Data Sample 
 N Percent 

Sample 
Training 205 95.8% 

Testing 9 4.2% 

Valid 214 100.0% 

Excluded 87  

Total 301  

 

The Source Was Prepared by the Researcher Using the SPSS 
Program 

The test data criterion determines how many hidden units are 

needed; the "optimal" number of hidden units is the one that results in 
the least amount of inaccuracy in the test data. 

The final step in building the model is the implementation stage, 
in which it is ensured that the model is ready for prediction after 
conducting the training and verification process. This is done by 

measuring the level of model accuracy performance. 
After completing the model training process on the studied data 

sample, the model’s performance is tested, as the model’s accuracy 

indicates the extent of the neural network model’s ability to estimate 
the test sample. Based on this, the model's performance is evaluated 

according to the measure of the mean square error, the relative error, 
and the correlation coefficient to measure the relationship between the 
real values and the predicted values. As shown in Table (4) below: 
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The Source Was Prepared by the Researcher Using the SPSS 
Program 

The relative error is used to calculate significant digits, as the 
smaller the resulting error value, the better. 

Following the network model's implementation, the analysis 
revealed that the network rejected (87) views that it deemed invalid. Of 
the 214 views that remained, 96% of the sample was utilized to train 

the model, and 4% of the sample was used for testing. The prototype. In 
the verification stage, as indicated in Table (4) above, the model's 
performance was estimated using the complete sample. The rate of fit, 

or correspondence between the actual and predicted values, is an 
indicator that quantifies how much the anticipated values tend to have 

the same values, therefore the researcher used it to assess how well the 
RBF model could predict the values of the financial market index. 

The disparity between the numbers and the genuine values is 

depicted in Figure (5). anticipated. The computed match rate attained 
75 percent, a high figure that suggests the model's accuracy. In order to 

verify the accuracy of the model used to analyze the market data under 
study, the Pearson correlation coefficient between the actual data series 
and the predicted series was also calculated. A correlation value of 99% 

was reached, indicating the presence of a strong relationship between 
the predicted time series and the actual value series. Adopting 
functional artificial neural network techniques with a radial basis 

function is one of the best data mining algorithms to anticipate and 
evaluate the data of the study, which is supported by the previously 

supplied information. 
Artificial neural networks have the attractive ability to reduce the 

error bias factor in visual time series. Analyzes of the first neuron 

network showed that the error coefficient decreased to the level of 
(0.01), meaning that the accuracy of the predictions reached 
approximately (99%). The independent variables were also analyzed by 

measuring their importance, as shown in Table (5) below. 
The degree to which the predicted value of the network model 

varies for various values of the independent variable is a measure of the 
independent variable's relevance. Normalized significance, which is 
expressed as percentages, is just the important values divided by the 

largest importance values. The significance of independent factors is 
seen in Figure 3. 

Table 5. The Importance of Independent Variables 

 
Importanc

e 
Normalized 
Importance 

SMEAN(Previousclosure) .480 92.2% 

SMEAN(Percentageofchange) .520 100.0% 
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The Source Was Prepared by the Researcher Using the SPSS 
Program 

 

 
Figure 3. The Importance of Independent Variables 

It is clear from Figure (4) the extent of convergence between the 
estimated values of the previous closing price and the actual values, 

which explains the strength of the degree of correlation in the testing 
phase. This confirms the accuracy of the model used in the testing and 
the possibility of using it to predict future price values and also 

supports the validity of the research hypothesis in that adopting neural 
network algorithms Functional synthetic with radial basis function is 

one of the best data mining algorithms for predicting and analyzing data 
for the general index of the Iraqi financial market. 
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CONCLUSIONS 

The RBF model can be used to predict the values of financial 
indicators with high accuracy. The results of predicting the value of the 
market index and its direction for the next trading day can also be 

relied upon to make important investment decisions and achieve 
profitable returns with a high degree of confidence. The accuracy of the 
model is also related to the length of the period of the series studied. 
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The longer the time series, the more accurate the model used is. 
Increasing the size of the data for the study sample leads to improving 

the model’s performance. 
The researcher recommended the necessity of studying other 

indicators within a longer period to obtain higher accuracy of results, as 
the larger the data sample, the more accurate the techniques used in 
data mining become. 

 
REFERENCES 
Al-Hassan, A,S,A. Using the Induced Response Function to Measure 

and Analyze the Impact of Fiscal Policy Shocks on Some 
Macroeconomic Variables, International Journal of Professional 

Business Review, Vol. 8, n. 5, e01128, 2023, p. 01-19. 
Al-Rubaie, Q, L, A, Ahmed, A, S. Measuring and analyzing the 

repercussions of public debt in financing the general budget 

deficit for the iraqi economy after 2003 using the (Eviews) 
program, Materials Today: Proceedings, Vol. 80, Part 3, 2023, 

Pages 3144-3154. 
DASE, R. K.; PAWAR, D. D. Application of Artificial Neural Network for 

Stock Market Prediction: A Review of Literature, International 

Journal of Machine Intelligence, Vol. 2, Issue 2, 2010, 14-17.  
DESAI, J. et al. Forecasting of Indian Stock Market Index S&P CNX 

Nifty 50 Using Artificial Intelligence, Behavioral & Experimental 

Finance E-journal, Vol. 3, No. 79, 2011.  
GUNASEKARAN, M.; RAMASWAMI, K. S. Evaluation of Artificial 

Immune System with Artificial Neural Network for Predicting 
Bombay Stock Exchange Trends, Journal of Computer Science, 
Volume 7, Issue 7, 2011, 967-972.  

HAMID, S. A.; IQBAL, Z. Using Neural Networks for Forecasting 
Volatility of S&P500 Index Futures Prices, Journal of Business 
Research 57, 2004, 1116 – 1125. 

KARA, Y. et al. Predicting the direction of stock price index movement 
using artificial neural networks and support vector machines: The 

sample of the Istanbul Stock Exchange, Expert Systems with 
Applications 38, 2011, 5311–5319.  

KAZEM, B. I.; MUTLAG A. K. Optimal Brain Surgeon Pruning of Neural 

Network Models of Manufacturing Processes, Journal of 
Engineering, N. 3, Vol. 11, 2005, 495-508.  

MEHRARA, M. et al. Using Technical Analysis with Neural Network for 
Forecasting Stock Price Index in Tehran Stock Exchange, Middle 
Eastern Finance and Economics, Volume 6, Issue 6, 2010, 50-

61.  
NAEINI, M. P. et al. Stock Market Value Prediction Using Neural 

Networks, International Conference on Computer Information 

Systems and Industrial Management Applications (CISIM), 2010, 
132-136. 

Nasser, S, A, Ahmed, A, S. Detecting financial fraud using some 
statistical methods: An applied study in the Iraqi stock market, 

https://www.sciencedirect.com/journal/materials-today-proceedings/vol/80/part/P3


 

 

Tec Empresarial | Costa Rica, v. 18 | n. 2 | p. 1083-1092 | 2023 

1251 

Data Mining and Its Impact on Investors’ Decisions: A Case Study in the Iraqi Financial Market Using the RBF Model 

Al-Mustansiriya Science Journal, Vol. 28, n.1, 2017, Pages 176-
186.  

SUTHEEBANJARD, P.; PREMCHAISWADI, W. Stock Exchange of 
Thailand Index Prediction Using Back Propagation Neural 

Networks, Second International Conference on Computer and 
Network Technology, 2010, 377-380.  

AAMODT, R. Using Artificial Neural Networks To Forecast Financial 

Time Series, Master thesis, Norwegian University of Science and 
Technology, Department of Computer and Information Science, 
2010, 95 Pages.  

LARSEN, J. I. Predicting Stock Prices Using Technical Analysis and 
Machine Learning, Master thesis, Norwegian University of Science 

and Technology, Department of Computer and Information 
Science, 2010.  

SENOL, D. Prediction of Stock Price Direction by Artificial Neural 

Network Approach, Master thesis, Bogazici University, Institute 
for Graduate Studies in Social Sciences, 2008.  

DESAI, J. et al. Forecasting of Stock Market Indices Using Artificial 
Neural Networks. Working Paper No. CPI/MBA/2013/0003, Shri 
Chimanbhai Patel Institutes, Ahmadabad, 2013.  

MAJUMDER, M.; HUSSIAN, M. A. Forecasting of Indian Stock Market 
Index Using Artificial Neural Network, Working Paper, 2010.  


