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Abstract: A hybrid model is presented in this paper that is 

aiming to forecast the option prices that are analyzed in the data 
set of different banks. A new move is proposed by this paper that is 
forecasting the option price with the use of ANN model which is 
optimizing the hybrid swarm optimization. The data set of the 
NSE India banking sector has been utilized for the calculation of 
an effective algorithm for forecasting the option price with the 
help of this ANN model. For forecasting the option price, the 
methods which are used in this paper are SOM (self organization 
map), RBF (Radial Basis Function) and the Hybrid Swarm 
Optimization system. The hybrid swarm intelligence algorithm 
reduces the variation of prices and proceeds the data for the 
prediction and used cascaded neural network-based classifier for 
the purification of data. Two results are combined so that the 
option price prediction can be achieved. A comprehensive 
description of the option price is offered with a combined 
forecasting model that is developing the accuracy of the option 
price forecasting, also the reflection of the stock market trends are 
seen in this investigation and the model also has the capacity to 
offer advices to the investors that are connected with the 
productive speculation. 

 
Keywords : ANN model, option price, Deep neural network, 

PGO, ACO.  

I. INTRODUCTION 

The stock investment has developed into a significant 

financial management in the stock market. For acquiring the 
profits and avoiding the risk in the future, additional precise 
forecast are generally more favourable to the decision makers 
in the stock market [1-3]. On the other hand, the mutual 
actions along with the persuasion of the various political, 
economic as well as the social factors are the main factors 
behind the working of the stock price. The price generally 
changing and the reason behind this is that there are always so 
many stocks which are trading in the market and therefore, the 
responses are generally involving the social, economic as well 
as the political factors. The stock data are most challenging 
because they are dynamic; non-liner and no common 
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parameter are present in the data. So it’s very difficult for the 

investors to predict stock price without analysing trends of 
stock price [2-6]. 

The traditional methods are not fully influencing also not 
fitting well in the various factors of the stock price because of 
the non-linear relationship which is present in between the 
stock price along with the economical, political as well as the 
social factors and the analysis is performed on many factors in 
the highly nonlinear stock market and the conclusions can be 
bought out that the accuracy is found in an non ideal form. To 
reimburse for this utilized (artificial intelligence) process of 
various neural networks to do a several number of 
investigations predicting the stock price [5-9]. 

In recent time, the usage of AI (Artificial Intelligence) 
techniques was employed through the several data along with 
the machine learning classification, including the prediction 
modeling schemes. Along with them, hierarchical hybrid 
intelligent system models, hybrid data mining schemes and 
ensemble learning approaches that are mixing the base 
models with other learning machines of hybrid paradigms are 
used so that the both computational complexity along with the 
root mean squared errors are minimized and the accuracy is 
maximized, moreover, it has also achieved the recognition in 
the literature. For better convergence, inaccurate rates as well 
as categorization of the results, the methods that are utilized 
can be named as SOM network hybrid learning, along with 
the PSO (Particle Swarm Optimization), also RBF that are 
recommended under this study. Different tasks were 
performed with the different layers in the composition of 
conventional RBF Network structure. Therefore, to split the 
procedure of optimization is useful that are related with the 
hidden as well output layers of the network consequently 
[10-16]. The networks of RBF (Radial Basis Function) 
creates a class of ANNs (Artificial Neural Networks) that are 
providing some specific advantages on the various other kinds 
of ANNs that can be said as capabilities of the superior 
approximation, along with the structures of the simple 
network, along with the faster learning algorithms. The 
networks of the RBF are applicable all over the world in 
various fields of the science along with the engineering fields. 
It contains the three stratums of feedback network, in which 
every single hidden unit implies the functions of radial 
activation along with the execution of output unit which 
implies the sum of subjective unit that gives hidden outputs. 
[14-19]. The training process is generally categorized in two 
steps.  
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The step one contains the evaluations including centers 
together with the thickness that contained by the hidden 
stratum that acquired from the clustering algorithms including 
vector quantization and K-means also decision trees, plus 
self-organizing feature maps.  

The step two implicates the weights establishment through 
associating the unseen stratum. During training the clustering 
algorithms is used successfully in the exercise of RBF 
Networks for example: PSO i.e. Particle Swarm Optimization 
also SOM (Self-Organizing Maps) are too measured in the 
process of clustering [18-22]. 

In this paper we have proposed an efficient hybrid swarm 
optimization model for the optimization of attribute 
(variables) and cascading of RBF-SOM model for the 
prediction of option pricing. The hybrid swarm intelligence is 
a combination of plant grows optimization algorithm and ant 
colony optimization and the cascaded classifier is a 
combination of SOM and RBF neural network models. 
Finally the result is compared with deep learning-based 
option pricing model and our model seems to be working 
more accurately in certain conditions. For the experimental 
analysis used NSE dataset of 6903 thousand of data of 
different settle price [23-24]. 

Presented study explores the hybrid swarm optimization 
which is used to increase the learning mechanism of 
RBF-SOM. This paper follows work which is related to the 
section 2. Section 3 represents the algorithms of swarm 
optimization to diminish the cost distinctions along with the 
data that proceed to predict the network model of RBF-SOM. 
Section 4 explains the description of our dataset. Section 5 
contains the experimentations, results along with the 
justification of results proceeded in datasets regarding the 
suggested model. Including the comparative study of six 
thousand and ten thousand datasets, finally, section 6 contains 
the conclusions of this paper.     

II.  REVIEW CRITERIA 

Mohammed Siddique et al. [1] Explore the hybrid model 
which predicts the prices of stock market by means of 
evaluating the various trends that followed by the stock 
markets. The stock prices are changes with real time series, 
nevertheless, they are in stable form and bear large amount of 
noise despite the facts that stock markets are not statics as it is 
based on several factors. Having the new aim that move 
towards the predictions of stock prices by means of 
optimization of model ANN through the PSO (Particle Swam 
Optimization), this ideal comprises the active algorithm to 
forecast the high stock value of Yahoo having the high stock 
prices of tomorrow along with the stock value of Microsoft. 
Xue Xing [2]  examine the properties that contained by the 
non-linearity including randomness, stock prices too varying 
through the strong properties of disorder also it has 
complicated mathematical model that affects its accuracy to 
determine the exact prices. Current paper suggested the 
procedures which predict the stock prices. The suggested 
methods are Radial Basis Function (RBF) neural network plus 
Hybrid Particle Swarm Optimization. Moreover, it confines 
the linear changing trends. Non-linear plus modified rules are 
predicts by means of RBF neural network. Sultan Noman et 

al. [3] recommended the RBF Network hybrid learning 
through the POS (Particle Swarm Optimization) that aimed at 
the improved convergence including the rate of errors plus the 
results of classification. The various stratums perform the 
various jobs which are present in the conventional RBF 
Network structure. Therefore, it utilized for the splitting of 
optimization process that contain by the hidden stratums 
along with the output stratum of network. Monir Foqaha and 
Mohammed Awad [4], examine the approximation functions 
which supervise the mechanism learning techniques that 
generates the model for the indefinite function to determine 
the connection among the input plus output data. The 
objective of this suggested method is to advance the models 
well as determines the models of function approximation by 
employing the RBFN (Radial Basis Function Neural 
Networks) together with the PSO algorithm (Particles Swarm 
Optimization). ANN (Artificial Neural Network) have been 
investigated by Di Persio, L. and Honchar, O [5],  that can be 
utilized to estimate the indices according to the trends that are 
related with the stock market. Various architect of Neural 
networks are developed that are proposing the mathematical 
analysis of the time series of physical finances. The current 
literature has subjected the CNN (Convolution Neural 
Networks), along with LSTM (Long Short-Term Memory) as 
well as MLP (Multi-layer Perception) also the procedure of 
the recurring neural networks are examined after the study of 
the previous literature. The pre processing and the accurate 
input features are focusing on the implications of selection so 
that the specific learning algorithm can be utilized. Tsai, C.-F. 
And Wang, S.-P. [6], Investigate the stock investment became 
the most important movement in the Taiwan. The objectives 
of the unclear investment also the blind investment are the 
main reasons for the loss of the investors in the stock 
market.ANN (Artificial Neural Networks) offers the great 
performance to predict the prices of stock; clearly, it is not 
explain by the prediction rule. Instead, the DT (Decision 
Tree) ideal makes certain guidelines that define the predicted 
conclusions. Current paper, address the relations among the 
Artificial Neural Networks (ANN) along with the DT 
(decision tree) which generates the model to predicts the stock 
prices.  Hyejin Park et al. [7] inspected the enactment of 
parametric together with the non-parametric approaches 
regarding the estimation of in-sample and forecasting the 
index selections that contained the pricing of out of sample. 
Comparative studies were takes place on the index selections 
(options) of KOSPI 200 after the January 2001 to till the 
December 2010. Panayiotis C. Andreou et al. [8] equate the 
aptitude that contained by parametric Black Scholes Corrado 
Su models as well as Artificial Neural Networks that rates the 
European call options which taking place on S&P 500 by 
means of daily data between the January 1998 till the August 
2001.  Xun Liang et al. [9] modified the changes that occurred 
in the conventional option pricing approaches that letting 
them to predict option prices. Afterward, NNs along with the 
SVRs were engaged that further decline the errors which 
predicts in parametric procedures. Eunsuk Chong et al. [10]  
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talk over the deep feature learning-based stock market 
prediction model. It is able to produce the extract features that 
taken from the numerous sets that contained raw facts which is 
deprive of trusting previous information of forecasters who 
made the deep learning potentially attractive to predicting the 
prices of stick market at the high rate of recurrence.  

Deep learning algorithms changes significantly for the 
selection of network configuration including activation 
function plus parameters of other model also to observe the 
performance that depends on the procedures of data 
representation. These advance duties required the huge data 
along with their mainframe properties. The current study 
explores the scope of this research that restricts the 
availability of data along with the sources of hardware.    

III.  METHODOLOGY 

I. Hybrid Swarm Optimization Algorithm 
Based On ACO And PGO: The procedure of hybrid swarm 

intelligence is described in this section. The hybrid swarm 
intelligence is a combination of plant grows optimization 
(PGO) algorithm and ant colony optimization (ACO). The 
plant grows optimization algorithm follow the nature of 
natural plant grows under sunlight and ant colony 
optimization follows the real ant behavior in environment. 

Under the category of swarm intelligence, PSO (Particle 
swarm optimization) is known as the method of meta-heuristic 
optimization technique. The PSO was initially established by 
the Kennedy and Eberhart (1995). It was first intended for 
social behavior that is focusing on the representation of the 
collection as well as the schooling of birds and fish. With the 
help of the search of multidimensional, each and every 
particle is flying, also in every step; the positions are adjusted 
till it is attaining the optimum solution in the functioning of 
the PSO. From the food sources, each particle are set with a 
fixed distance also each particle of the value of fitness is 
providing the output in PSO. The best value is considered as 
the Pbest (that is particle best) from the values of fitness. 
Afterwards, by altering the velocity as well as estimating the 
values of Pbest for every particle, all the particles are leading 
towards the Pbest particles. At every iteration, the locations as 
well as the particles are reorganized. The value of Gbest 
particle i.e. global best can be determined by the Pbest that is 
particle best [12-16]. 

Following steps can be considered as the base of algorithm 
of Swarm Optimization: 

 Initialize each particle i of the swarm, with random 
values for position (Xi) and velocity (Vi) in the search 
space according to the dimensionality of problem. 
 Evaluate fitness value of particle by using fitness 

function. 
 Compare the value obtained from the fitness 

function from particle i, with the value of Pbest. 
 If the value of the fitness function is better than the 

Pbest value, then update the particle position to 
takes the place of Pbest. 

 If the value of Pbest form any particle is better than 
gbest, then update gbest = Pbest. 

 Modify the position Xi and velocity Vi of the 
particles. 

 If the maximum number of iterations or the ending 
criteria is not achieved so far, then return to step2. 

 
(a) Ant colony optimization (ACO) 
For the achievement of the persistent behaviours as well as 

tasks, a group of cooperative agents are considered as a 
Swarm. This is fully connected with the artificial life, as seen 
in an universal way, there are numerous number of collective 
behavior that includes flocking of birds, social insects, 
colonies of ant as well as the swarm theory Beni and Wang 
(1989)[8] has originated the SI (Swarm Intelligence) who has 
collected attention in the research from all over the world, 
generally ACO (Ant Colony Optimization), PSO (Particle 
swarm Optimization) as well as BCO (Bee Colony 
Optimization). The Ant Colony optimization can be 
considered as the ability as well as the foraging performance 
by the ants is functioned for searching the shortest route for 
finding the sources of foods from the nests of the ants which is 
encouraged by the algorithm model. Deneubourg et al. (1990) 
An examination on the double bridge is presented by this 
author where the food source as well as nest are separated 
with the use of a bridge in which the branches are having 
equivalent measurements that are related with the lengths and 
there are two branches.Goss et al. (1989)This author has 
unmitigated the examination with the use of the paths that are 
generally determining the lengths that are unequal in size 
where usually the shortest paths or routes are selected by the 
ants [9-13].  

 The optimal features attributes set the value of 
ants F = {fa1... ... ... ..an}. These ants value proceed 
for the estimation of variance, define an ant 
selection function as 

 
Here ΐi is phenomenal value of ants and LI is value of the 

least interface of ants. 
 The selected ants value proceeds for the 

process of classification. 

(b) Plant grows optimization (PGO) 
The changes in the size of the plants that can be 

recapitulated also divide the variable components with the 
help of a set of concepts along with the equations is 
considered as Plant growth optimization. The growth of the 
individual plants can be analyzed with the application of PGO 
also, PGO can be utilized in the circumstances of the crop 
growth is followed over time. 

 The development of plants divided into three 
sections as describe below: 

1. Morphogen: In the case of morphogen 
check the status of plants for growing. 
2. Branching : In the case of branching check 
the section condition of new leaf policy 
3. Termination: 
Termination is the 
final process of plant 
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theory. The termination process gives the 
optimal solution of given problems. 

II. Cascading of SOM-RBF model for prediction 

  In the process of cascading encapsulate, two different 
neural network models based on requirement of the 
classification process are described. Two neutral network 
models are utilized in the option price prediction in which one 
is known as is a SOM neural network and other one is known 
as a RBF neural network model. The clusters are created for 
the functioning of the RBF pattern and this creation is 
processed by the flow of the SOM neural network model. The 
RBF pattern is finally prediction value of option prices. The 
selection of settle price proceeds through the process of plant 
grows optimization. The procedure of RBF neural network 
model can be considered as the fast as well as accurate model 
because the model is having a single hidden layer classifier. 
And other side used SOM network, it is self-organized map 
neural network and property of this network is unsupervised. 
Due to this property training process of the network is not 
required. In SOM network, optimal attribute which has been 
selected by selector passes to this network and create two 
different attribute vector one is winner attribute vector, and 
another is a successor attribute vector. In the procedure of 
training along with the categorization of the pattern, all the 
way through the RBF neural network, the successor attributes 
vector is passing on. An action is seen when attribute vector is 
passed through SOM that action can be considered as the 
clustering mechanism in which there is development in 
attributes related with the N-dimension from the attribute 
matrix that is changed in the M-dimensional attribute space. 
The classification of SOM has shown in relearned optimal 
attributes that are mentioned in the resulting vectors. SOM is 
involving the changed attribute vectors that are clearly 
categorized under SOM. The primary attribute space can be 
known as the attribute space that are originated from the 
output function of the attribute selector as well as the 
secondary attribute space can be considered as 
M-dimensional attribute space that are related in SOM. The 
secondary attribute space passes through as vector input of 
RBF function. 

IV.  DATASET DESCRIPTION 

The procedure of the result analysis is discussed in this 
section that is relating to the suggested algorithm along with 
the optimization of swarm intelligence. The data set of the 
NSE is used in the procedure of analyzing the proposed 
algorithm along with the application of the MATLAB 14.0. 
The standard parameters namely,RMSE, NMSE, MI and 
MAE are utilized for the evaluation. The deep neutral 
network is compared in the proposed result. 

The performance of the model is predicted to facilitate the 
evaluation, the investigation in this study is utilizing the 
RMSE (root mean square error), NMSE (normalized mean 
square error), MAE (mean absolute error) also MI (mutual 
information) and these are defined correspondingly below in a 
short form: 

A. Root mean squared error (RMSE): The average 
magnitude of the error that is measured in a 
quadratic manner is known as RMSE. The formulaic 
expression of the RMSE can be considered as the 
square root of the average of squared that is 
measured within the differences of prediction as well 
as the actual observation.       

 
Table 1: Input Data taken from National Stock 

Exchange of  
India (NSE) Stock option of Andhra Bank 

B. Normalize mean squared error (NMSE): The 
achieved MSE is regularized with the use of NMSE, 
after dividing the MSE through the test variance. 
NMSE can easily judge the accuracy of a forecasted 
model as well as known as a balanced error measure. 

 
 

C. Mean Absolute Error (MAE): The absolute 
difference in between the actual observation as well 
as the prediction is showing the average over the test 
samples is known as MAE. MAE must be small as 
possible so that the estimations can be considered as 
the sound one.  

 
 
 
 
 
 
 

Symbols 
Strike 
Price 

Settle 
Price 

Underlying 
Value 

ANDHRABANK 75 0.05 49.85 
ANDHRABANK 75 0.05 50.65 
ANDHRABANK 75 0.1 51.05 
ANDHRABANK 75 0.05 51.5 
ANDHRABANK 75 0.05 51.85 
ANDHRABANK 70 0.05 49.5 
ANDHRABANK 67.5 0.1 47.85 
ANDHRABANK 75 0.05 53.2 
ANDHRABANK 70 0.05 49.85 
ANDHRABANK 75 0.05 53.95 
ANDHRABANK 70 0.05 50.65 
ANDHRABANK 75 1.5 54.35 
ANDHRABANK 67.5 0.05 49.5 
ANDHRABANK 67.5 1.4 49.6 
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D. Mutual information (MI): The mutual information 

of two random variables are the measurement of the 
mutual dependence that are observed in between the 
two variable of the probability theory. 

DATA PROCESSING 

Initially, the data is normalized because the values of the data 
collection are in an huge amount. The impact of the certain 
gross persuades the data with the use of Normalized values. 
The range of the original data is recorded into a different scale 
so that the set of data can be normalized. To pre process the 
data, the algorithms job are simplified with the use of 
normalization which is proceeded for transmitting the data 
that are generally close to the needs of the algorithms. There is 
difference in the normalization of data which can be classified 
as: The elements of data can be normalized only when all the 
attributes is having the similar type of units, also the variables 
can be directly normalized into the interval that is [0,1]along 
with the target variables can be normalized. In this proposed 
hybrid models the data set is normalized using the equation. 

V. RESULTS AND DISCUSSION 

The estimated results of The Hybrid Swarm Optimization 
algorithm along with SOM-RBF neural network model are 
combined so that the final conclusion can be found out on the 
option price. The calculated results are mentioned below: 

 

 
Figure 1: Comparison performance of RMSE between 

DNNAR vs CSR for using 6000 vs 10000 data of Andhra 
Bank dataset 

 

 
Figure 2: Comparison performance of NMSE between 

DNNAR vs CSR for using 6000 vs 10000 data of Andhra 
Bank dataset 

 
Figure 3: Comparison performance of MAE between 

DNNAR vs CSR for using 6000 vs 10000 data of Andhra 
Bank dataset 

 
Figure 4: Comparison performance of MI between 

DNNAR vs CSR for using 6000 vs 10000 data of Andhra 
Bank dataset 

The following table shows comparisons of two different 
models deep neural network and cascaded SOM-RBF model 
in terms RMSE, NMSE, MAE and MI. Our model show 
minimum error so it’s very efficient for prediction option 

price of NSE India dataset. We compare two sample data  one 
data sample have 6000 data and another have 10000 data and 
compare the results of four parameters  RMSE, NMSE, MAE 
and MI for  data set of Andhra Bank. When we increase the 
data size than error also increase.  

 
 



 
A Hybrid Forecasting Model for Option Price Prediction using Machine Learning Technique 

3449 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A4622119119/2019©BEIESP 
DOI: 10.35940/ijitee.A4622.119119 
Journal Website: www.ijitee.org 

 

Our methodology in both cases provides the better 
prediction accuracy compare to the deep neural network 
[23-24].   

 
Data Set 
Points 

Models 0.05 0.15 0.25 0.45 

RMSE DNNAR 0.7821 0.9611 06361 0.7882 
CSR 0.4642 0.7293 0.5122 0.3811 

NMSE DNNAR 0.9068 0.7923 0.8761 0.8138 
CSR 0.7696 0.5146 0.6256 0.6782 

MAE DNNAR 1.2897 1.0975 0.8132 0.9211 
CSR 0.6289 0.7343 0.6355 0.6682 

MI DNNAR 1.3873 0.9763 0.8958 1.0654 
CSR 1.4783 0.9875 0.9852 1.4578 

 

VI. CONCLUSION 

The performances of the option price prediction with the 
help of two algorithms are analyzed in this paper. The 
algorithms that are utilized in this research are the 
combinations that are cascaded neural network-based 
classification as well as the optimization algorithm. The 
procedures of classification that is related with the variation 
of attributes are decreased with the use of optimization 
algorithm. There is a decline in the value of mean square error 
and enhancement in the value of prediction of the RBF-SOM 
model. We compare two sample data  one data sample have 
6000 data and another have 10000 data and compare the 
results of four parameters  RMSE, NMSE, MAE and MI for  
data set of Andhra Bank. When we increase the data size than 
error also increase. Our methodology in both cases provides 
the better prediction accuracy compare to the deep neural 
network.  
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