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Abstract—Stock market decision - making is a very difficult task to predict financial data. Stock market prediction with high 

precision the movement of return benefits for stock investors. Due to the complexity of the financial data of the stock market, the 

development of efficient models for prediction decision is very difficult, and must be precise. This study attempted to develop models 

for stock market prediction and to decide whether to buy or hold stocks using machine learning techniques. In this paper we propose 

an combination of Artificial Neural Network (ANN) and Fuzzy Neural Network (FNN) algorithm for implementing the prediction 

models. The Swarm intelligent technique, Particle Swarm Optimization algorithm (PSO) is also used to develop a forecasting model 

for predication of stock market. The stock market dataset and online websites dataset used as input to the prediction model. Based on 

the data set, these models are able to generate purchase / retention signal for the stock market as output. The main objective of this 

project is to predict the gainer or looser shares. 
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I. INTRODUCTION 

 
 Today it is a common notion that large amounts of capital are traded through stock markets around the world. National 

economies are strongly and heavily influenced by the performance of their stock markets. Moreover, markets have recently 

become a more accessible investment tool, not only for strategic investors, but also for ordinary people. Therefore, not only are 

they related to macroeconomic parameters, but they influence life I asked in a more direct way. They therefore constitute a 

mechanism that has significant and direct social impacts. A common feature of all stock markets is the uncertainty associated 

with short-term and long-term future conditions. This feature is undesirable for investors, but it is also inevitable whenever the 

stock market is chosen as an investment tool. One of the best you we do are to try to reduce this uncertainty. Stock market 

prediction (or forecasting) is one of the means of this process. The task of stock market forecasting divides researchers and 

scientists into two groups: those who believe that we can develop market forecasting mechanisms, and those who believe that 

the market is effective, and whenever new information appears, the market absorbs it, correcting itself, thus there is no place for 

forecasting (EMH). Also, they believe that the stock market follows a random walk, which means that the best forecast you can 

have about tomorrow's value is today's value. 

 Several methods have been used in the literature to predict stock market yields. These methods can be grouped into 

four main categories: (i) technical analysis methods, (ii) fundamental analysis methods, (iii) traditional time Series forecasting 

and (iv) Machine learning methods. The technical analysis, known as chartists, tries to predict the market by means of 

conscious patterns that come from the study of graphs that describe historical market data. Fundamental analysis studies the 

intrinsic value of an action and invests in it if they consider that its present value is less than the intrinsic value. In the traditional 

prediction of Time Series, an attempt is made to create linear prediction models to trace patterns in historical data. These linear 

models are divided into two categories: univariate regression models and multivariate models, depending on whether they use 

one of the more variables to approach the time series of the stock market. These methods use a set of samples and try to trace 

patterns in it (linear or non-linear) in order to approximate the underlying function that generated the data [1].  

 In this paper we propose a combination of ANN and FNN algorithm for implementing the prediction models. The 

Swarm intelligent technique, Particle Swarm Optimization algorithm (PSO) is also used to develop a forecasting model for 

predication of stock market. Artificial neural network (ANN) is a system derived from a model of Neurophysiology. In general, 

it consists of a set of simple non-linear computes the elements whose inputs and outputs are tied together to form a network. 

The learning algorithm of ANN is generally three different types: supervised, unsupervised, and hybrid learning. ANN   is   

gaining   much   attention   these   days because    of    its    capability    of    solving    such problems. It   has robust ability   to   
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discover relationship in the input data set without a priori assumption    of    the    knowledge    of    relation between the input 

and the output data. It can be used   to   build   model   that   identify   unknown hidden  patterns  in  data  which  can  be  further 

used  for  prediction  purposes.  Neural Network has already been successfully applied in the fields related to finance, 

econometrics, medicine and engineering. In the chaotic system, like stock market, in which many  known  as  well  as  unknown 

factors  affect the    stock    price,    there    is    no    significant mathematical  relation  between  the  factors  and the  price  can  

be  found.  There is no law exists which   governs   the   stock   prices using   the underlying factors [2] [5]. Taking this into 

consideration, application of neural networks would be very beneficial in predicting stock market. The FNN system is used for 

Intelligent Systems. Automatic control, pattern recognition, human-machine interaction, expert system, modelling, medical 

diagnosis, economics, etc is the application of these systems. Obviously, the technology of each it has its own advantages and 

disadvantages. It is a fuzzy rule than performing comprehensive language knowledge and reasoning representing the ability of 

the fuzzy system. But the mechanism that provided the fuzzy system adjusts these rules. FNN, on the other hand, is an adaptive 

system that can be trained and tuned from a set of input / output data sets [3].  

 PSO is a new evolutionary computing technique first introduced by Kennedy and Eberhart in 1995. It is a stochastic 

optimization approach, based on the social behaviour of animals such as a flock of birds, a school of fish, or a swarm of bees or 

a group of people pursuing a common goal in their lives. PSO is a population-based search procedure in which individuals, 

called particles, are grouped in a swarm. Each particle in the swarm represents a solution candidate for the optimization problem. 

In a PSO system, each particle is" blown " through the multidimensional search space, adjusting its position in the search space 

according to its own experience and that of the neighbouring particles. The main strength of PSO is the simulated fast 

convergence compared to many global optimization algorithms like genetic algorithm (GA). Applications of PSO are, function 

approximation, clustering, optimization of mechanical structures, and solving systems of equations [4] [10]. 

II. LITERATURE  REVIEW  

 
 In paper [1], the prediction model of the stock market was developed using data mining and machine learning 

technology, and it was tried to decide whether to purchase / hold the stock. For the development of predictive models, machine 

learning techniques such as Naive Bayes, K-nearest neighbour (k-NN), support vector machine (SVM), Artificial neural 

network (ANN) and random forest are used. The technical indicators are calculate from the prices of stocks on the basis of the 

data of the timeline and are used as inputs in the Prediction models proposed. Ten years of stock market data have been used for 

stock signal prediction. Based on set of data, these models are able to generate buy / hold signal for the stock market as an 

output.  

 Since the dominant country in society is that wealth brings comfort and luxury, it is difficult to predict the stock index 

by conventional time series analysis so buy or sell signals can be generated for a particular stock. Artificial neural networks 

have the ability to extract useful information from large amounts of data. In this paper [2], the author present a review of the 

literature application of artificial neural networks for stock market forecasts, and from this literature Artificial neural network is 

very useful for predicting the world's stock markets. 

 Neural networks and genetic algorithms are currently attracting attention, among other things; from scientists, 

engineers and statisticians two sophisticated machine learning they have gained popularity in recent years. This paper 

introduces the present state of the research on the optimization of the neural network by the genetic algorithm search. 

Optimization aims to depart from the limitations caused by neural networks, to solve complex and difficult problems. 

Application domains, design problems of neural networks using genetic algorithms, types of neural networks, and genetic 

algorithms this study is based on the concept of neural networks. Evolutionary neural networks that help to select the 

appropriate values of the genetic algorithm operators for applications in specific problem areas further research directions, not 

received much attention from scholars, have been published [3]. 

 For over a decade the swarm intelligence is concerned with designing intelligent systems by taking inspiration from the 

collective behaviour of social insects. Swarm intelligence is surrounded by a complex problem group with a paradigm algorithm 

of success. This paper focuses on the procedure of the most successful method of the optimization method, which is guided by 

the ant colony optimization (ACO) and particle group optimization (PSO). And, the comparative analysis of PSO and ACO for 

the data clustering was also carried out [4]. 

 In paper [5], the prediction of the future stock closing price of Sensex & NSE using the hybrid ANN model proposed 

by the functional link fuzzy logic model, a share exchange is found. Sensex & NSE stock exchange's historical raw data are pre-

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 2, February 2019

ISSN NO: 0972-1347

http://ijics.com54



processed in the (0-1) range. After the input is pre-processed, it is transferred to the function extension function that performs 

the neural action. The activation function of the neuron has a fuzzy set to indicate the range of the future closing price of the 

Sensex & NSE stock exchange. The model is trained using previously processed past data, and the prediction rate (performance 

and error rate) of the hybrid model proposed by the functional link fuzzy logic neural model is calculated in the test stage using 

the performance index (MAPE&RMSE). 

 Stock price forecasts have always been the subject of interest for most investors and financial analysts. Nevertheless 

the best time to buy or sell is left for a very difficult task because investors have many other factors impact on stock price. In 

this paper, the effect of hybrid market indicators is being investigated for improved stock price prediction. The hybrid market 

index consists of technical, fundamental, and expert opinion variables as an input to an artificial neural network model. The 

empirical results obtained using the published stock data of Dell and Nokia from the New York Stock Exchange show that this 

model is effective for improving the accuracy of the stock price prediction [6]. 

 Stock price prediction is essential for making informed investment decisions, and is attracting increasing attention 

especially for its practical application. It is very difficult to predict the stock market because it depends on several unknown 

factors. Conventional predictive models are unable to achieve satisfactory predictive effects in nonlinear systems and non-

stationary financial problems on the other hand; data preparation is an important step for complex data analysis and has a 

significant impact on forecasting success. Here, the author propose a fusion model of prediction in combination with the 

following the data creation tool as wavelet is a neural network with fuzzy theory. To compare the simulation error of the stock 

market return between the proposed models, the stock price of Tehran is used as a sample data set. From the experimental 

results, it was found that the Fusion model achieved better prediction accuracy than either model [7]. 

 The financial system is generally a very complex system. Therefore, it is very difficult to predict its data. For example, 

predicting the stock market is a difficult task. In this paper, a new prediction method based on a new evolutionary neural 

network is proposed from the analysis of the mathematical description of the stock market system. This new evolution neural 

network tradition BP algorithm and new Bionics algorithm, the proposed author of the algorithm combines continuous 

immunization of ant colonies algorithm. Stock market to verify this new prediction method the data of the Shanghai market in 

1996 was used. The results show that our new method is very good in practice [8]. 

 Stock index forecast is a hot issue in the financial sector. The movement of stock indices is non-linear, and many 

internal and external factors are affected, which makes them a major challenge for researchers trying to predict them. In order to 

train the data, we selected a radial basis function neural network (RBFNN). And to predict the Shanghai Stock Exchange stock 

index. An artificial fish group algorithm (AFSA) for optimizing RBF was introduced. In order to improve the prediction 

efficiency, they optimize the K-Means clustering algorithm by AFSA in the learning process of RBF. In order to verify the 

usefulness of this algorithm, the prediction results of RBF optimized by AFSA, genetic algorithm (GA) and particle group 

optimization (PSO) and the prediction results of Arima, BP and support vector machine (SVM) are compared. This experiment 

shows that the RBF optimized by AFSA is an easy-to-use algorithm with considerable accuracy. Among all the combinations 

tested in this paper, BIAS6+MA5+ASY4 are an optimal group with minimum error [9].  

 Optimization is a mathematical technique related to the finding of the maximum or minimum value 

of a function in several executable areas. There is no business or industry involved in solving optimization 

problems. A variety of optimization techniques are required to find the best solution. Particle swarm 

optimization (PSO) is a relatively new, modern and powerful optimization technique that has been 

empirically shown to perform well on many of these optimization problems. It is widely used to obtain 

global optimal solutions in complex search spaces. This paper not only provides a review and discussion 

of the most established results on the PSO algorithm, but also gives an initiative for future work and 

provides an opportunity for practitioners to share their findings.  

 The paper is introduced the theoretical approach and detailed description of the PSO algorithm, 

merit and demerit, effect and selection of various parameters. In addition, the following are discussed: 

study of boundary condition by invisible wall method, control of convergence behaviour of PSO, discrete 

value problem, application of multi-objective PSO and PSO. Finally, with the recent progress in the 

development of the PSO, some improved versions are introduced, and future research subjects are also 

described [10]. 
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III. PROPOSED APPROACH 

A. Proposed System Overview 

 The main goal of the proposed system is to predict the gainer or looser shares. Initially online data about share market 

is extracted. Pre-processing is done on the extracted data and old dataset of the shares. In pre-processing process, similar 

attributes are check, in this process we keep the similar attributes and remove all the attributes. Training file is generated from 

the pre-processing method, the details about the dataset is discussed in the next section. After generating training file 

classification process is done.  

 
 

Figure 1.Proposed System Architecture 

 

B. Algorithm 

 
1) System algorithm:  

Process: 

1) Create test file using dataset. 

2) Take query as input & creating training file related to query. 

3) Pass training & testing file to multilayer perceptron. 

4) Matching query on test data & assigning class 

5) If query match then 

6) class =1(Gainer) 

7) else 

8) class =0 (Looser) 

9) Predict looser share= 1 training file 

10) End 
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2) Artificial Neural Network Algorithm (ANN): 

 

1) for i = 1 to n do 

2) Compute the output  

3) end for  

4) for i with i = n+1 to MNN do 

5) Get connections by using individuals   

6) Get connections vector z for neuron i from   

7) Get synaptic weights s for neuron i from   

8) Get the bias b for neuron i from  

9) Get the transfer function index t for neuron i from  

10) Compute the output of neuron i as  

11) end for 

12) for i = MNN – m to MNN do 

13) Compute the ANN output with  

14) end for 

 

3) Particle Swarm Optimization algorithm (PSO): 

 

Input: Randomly initialized position and velocity of the 

Particles: Xi (0) and Vi (0) 

Output: Position of the approximate global optima X 

1) while terminating condition is not reached do 

2) for i = 1 to number of particles do 

3) Evaluate the ¯ tness: =f (Xi (t)); 

4) Update P (t)and g(t); 

5) Adapt velocity of the particle using Equation 2; 

6) Update the position of the particle; 

7) end for 

8) end while 

C. Dataset used 

In this system we used stock market dataset and online web stock dataset, after the preprocessing process the training file is 

generated, the attributes of the training files are: 

1. Previousclose 

2. Open 

3. Currentclose 

4. High 

5. Low 

6. Change 

And the classes are: 

1. Gainer 

2. Looser 

Total records are: 250 

IV. CONCLUSION  

 In this paper, proposed the method which predict the gainer/looser shares. We propose a combination of Artificial 

Neural Network (ANN) and Fuzzy Neural Network (FNN) algorithm for implementing the prediction models. The Swarm 

intelligent technique, Particle Swarm Optimization algorithm (PSO) is also used to develop a forecasting model for predication 
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of stock market. We use stock market dataset and online website data as an input dataset. For the classification, Multilayer 

Perception algorithm is used for classification process. Finally system will predict the looser or gainer shares.  
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