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Abstract—   
 In case of a stock market the shares are issued and traded through exchanges by taking the help of various indices. Stock market 

constitute an invaluable asset for the economy of any nation. For the long term investors it acts as a door to purchase business which 

is expected to do well in the near future. As far as the short term investors (traders) are concerned they get a quick profit out of the 

trading in the stock. As more and more money is being invested, the investors get anxious of the future trends of the stock prices in 

the market. But the stock price data are very chaotic, nonlinear, and non-seasonal as well as very volatile in nature and political 

events, internal developments, inflation and exchange rates as well as world events are some of the factors that are responsible for its 

non-stationary nature. Therefore it has always been remained as a challenge for the common investors, stock buyers/sellers, policy 

makers, market researchers and capital market role players to gain knowledge about the daily stock market price values. There are 

many techniques available to predict the stock prices namely fundamental analysis, technical analysis, statistical techniques. However 

these techniques fail to draw out the hidden non-linear pattern of the stock market data. On the other hand neural networks have 

been found to be successful in discovering the non-linear pattern inside the data and to adopt accordingly. The aim of this paper is to 

investigate the use of artificial Neural network (ANN) methodologies for the predication of the Indian stock exchange.  
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I. INTRODUCTION 

  Stock markets are hard to predict. Driven by supply and demand, macroeconomic changes such as inflation or 

political instability can affect whole markets, while local events like company financial announcements or product releases 

impact individual stocks.[1] Traders also look for signals in the price development that may indicate future prices. Because 

some trading is based on these indicators, price movement by itself can also trigger trading activity, causing further price 

adjustments. Investors and traders should ideally consider all these factors when evaluating a stock, however market 

participants are often partitioned into two groups: Traders that make decisions based on news, facts and numbers are known as 

fundamental analysts, while those who look for signals in price history are using technical analysis. Technical analysis on the 

other hand, uses only the trading history of a given stock, otherwise known as a time series. In statistics, time series prediction 

is a well-known problem, accompanied by numerous mathematical models[2]. As a result of an increased interest surrounding 

machine learning however, other kinds of models have also been applied in the context of technical analysis. Early attempts 

include, and more recently.  

 From a research point of view, predicting stock prices in this manner is still a relatively new concept, and recent 

advances in machine learning leave much to be explored When studying financial markets the main issue is of course predicting 

price movements, but these are very noisy systems, being influenced by economical and political factors such as companies’ 

earnings, political issues, news or natural disasters.[3] As such they are extremely hard to predict, nonetheless investors widely 

use market analysis techniques to study and forecast market movements. These methods are technical analysis which studies the 

price and volume of the assets, using past information to predict the future behaviour, and fundamental analysis that deals with 

various economic and politic factors, looking down from the global economy all the way to the company itself. Time-series 

forecasting is a special type of classification on which we concentrate. Specifically, for any financial time series related to the 

performance of an individual stock, the goal is to predict the value of the time series k steps into the future[4].  

 Therefore, stock market prediction is the act of trying to determine the future value of a company stock or other 

financial instrument traded on a financial exchange. In the literature study, the different techniques were proposed like SVM, 

ARIMA, GA, NN, Association Rule mining & different machine learning technique for prediction of stock market. Among 

these techniques, there are some hybrid mehods which are combination of the features of GA & NN for stock price 

prediction[5-7].  

 This Paper shows the review study of Neural Network to predict the future behaviour of stocks which are listed in 

Indian  

International Journal of Scientific Research and Review

Volume 8, Issue 4, 2019

ISSN NO: 2279-543X

Page No: 808



stock exchange. The reminder of this paper is as follows : The Indian stock exchange is describe in section II. Section III 

provides the details information about the artificial Neural Network. The next section provides the Literature survey on different 

methods and applications of ANN with details of predication of stock prices. Last section that is section V concludes the paper 

with future scope. 

II. INDIAN STOCK EXCHANGE 

A. FINANCIAL FORECASTING  

 A financial forecast is a fiscal management tool that presents estimated information based on past, current, and 

projected financial conditions. This will help identify future revenue and expenditure trends that may have an immediate or 

long-term influence on government policies, strategic goals, or community services[11]. The three basic forecasts used by 

financial managers are qualitative, or judgmental forecast, the time series forecast and casual forecast.  

 

B. JUDGMENTAL FORECASTING  

 Although last decade has witnessed much growth in mathematical and statistical forecasting. Forecasting does not have 

quantitative. Many successful organizations make decisions based on forecast derived mostly from judgment and experience. 

Mathematical and statistical only supplement sound business judgment.  

 

C. TIME SERIES FORECAST  

 A time series is tracking of particular variable over time. It assumes that basic forces underlying a time series 

(economical, political,or behavioral ) are stable. Analyzing the pattern of a time series in the past makes it possible to create the 

model that will predicate its future movement[14]. Time series particularly useful in the studying variable that have predicable, 

recurring patterns, such as seasonal swings.  

 

D. CASUAL FORECAST  

 In time series analysis, the financial analyst does not explicitly identifies the factors that casus the movement of 

particular financial variable over time. When the analyst, using judgment and experience, sees the changes in the time series 

that are caused by the one or more variables , then additional avenue of forecasting is open which is called casual forecast.  

 

E. INDIAN STOCK EXCHANGE  

 Indian Stock Market is one of the oldest Stock Market in Asia. Bombay stock exchange (BSE) and National stock 

exchange (NSE) are associated with Indian stock exchange. The National Stock Exchange of India Limited (NSE) is located in 

Mumbai. NSE was established in 1992 as the first demutualized electronic exchange in the country. NSE was the first exchange 

in the country to provide a modern, fully automated screen-based electronic trading system which offered easy trading facility 

to the investors spread across the length and breadth of the country. NSE has a market capitalization of more than US$1.65 

trillion, making it the world’s 12th-largest stock exchange as of 23 January 2015. NSE's flagship index, the CNX Nifty, The 50 

stock index, is used extensively by investors in India and around the world as a barometer of the Indian capital markets.  

 

 The financial market crisis has led to the collapse of major financial institutions. Nevertheless, crashes and/or crises are 

not devoted to only developed markets and developing countries including India, are not excluded from this rule and it may face 

such a condition. The sharp decline of Sensex price index from its closing peak of 20 873 on January 8, 2008, to less than 10 

000 by October 17, 2008, in line with similar large declines in other major stock markets. similar to Sensex During 2008-12, 

CNX Nifty 50 Index share of NSE market capitalization fell from 65% to 29% due to the rise of sectoral indices like CNX Bank, 

CNX IT, CNX Mid Cap, etc. Volatility as a measure of risk plays an important role in many financial decisions in such a 

situations. FOREIGN DIRECT INVESTMENT (FDI) also plays an important role in the volatility of stock market.  

 

 Therefore it has always been remained as a challenge for the common investors, stock buyers/sellers, policy makers, 

market researchers and capital market role players to gain knowledge about the daily stock market price values.  

 

III. ARTIFICIAL NEURAL NETWORK 

 An Artificial Neural Network (ANN), often just called a neural network, is a set of interconnected links that have 

weights associated with them. The concept of ANN was derived from biological neural networks. Neural networks open up a 

new foray into the field of making efficient and usable predictions in order to optimize profits. Artificial Neural Networks are 

being used in numerous areas, as it is an irrefutably effective tool that aids the scientific community in forecasting about 

probable outcomes[16,19]. Any ANN can be thought of as a set of interconnected units broadly categorized into three layers. 

These three layers are the input layer, the hidden layer and the output layer. Inputs are fed into the input layer, and its weighted 

outputs are passed onto the hidden layer.  

 The neurons in the hidden layer (hidden neurons) are essentially concealed from view. Using additional levels of 

hidden neurons provides increased flexibility and more accurate processing[21]. However, the flexibility comes at the cost of 
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extra complexity in the training algorithm. Having more hidden neurons than necessary is wasteful, as a less number of neurons 

would serve our purpose just fine.  

 

 On the other hand, having less hidden neurons than required would cause reduced robustness of the system, and defeat 

its very purpose. An illustration of a neural network is shown in Figure 

 

 
Figure 1: ANN Architecture 

 

A. MLP NEURAL NETWORK  

 Multi Layer perceptron (MLP) is a feedforward neural network with one or more layers between input and output layer. 

MLP maps sets of input data onto a set of appropriate outputs. Feedforward means that data flows in one direction from input to 

output layer (forward). An MLP consists of multiple layers of nodes in a directed graph, with each layer fully connected to the 

next one. Except for the input nodes, each node is a neuron (or processing element) with a nonlinear activation function[22]. 

This type of network is trained with the backpropagation learning algorithm. MLPs are widely used for pattern classification, 

recognition, prediction and approximation. Multi Layer Perceptron can solve problems which are not linearly separable. MLPs 

separate classes via Hyperplanes. MLPs use distributed learning. MLPs have one or more hidden layers.  

 

B. BASIC STEPS TO ANN IMPLEMENTATION  

 Steps are provided by researchers to assist and to guide others to conduct experiment in ANN forecasting. The first 

step is the data preparation where the output and the results are validated[24]. There are two common guidelines that can be 

used as reference to conduct experiment in ANN forecasting. These steps was proposed by William Remus and Marcus 

O'connor in. The steps are as follow:  

 

I. Clean the data prior to estimating the NN model.  

II. Scale and de-seasonalize data prior to estimating the model. Scaling is used to normalize the raw data used as 

input for the ANN. De-seasonalizing data is to remove the seasonal component in the time series for analyzing 

non-seasonal trends in the data.  

III. Use appropriate methods to choose the right starting point.  

IV. Use specialized methods to avoid local optima.  

V. Expand the network until there is no significant improvement in fit.  

VI. Use pruning techniques when estimating NNs and use holdout samples when evaluating NNs.  

VII. Take care to obtain software that has in-built features to avoid NN disadvantages.  

VIII. Build plausible NNs to gain model acceptance by reducing their size.  

IX. Use more approaches to ensure that the NN model is  

 

C. Bio-Inspired Algorithm & ANN  

 Bio-inspired algorithm has shown tremendous success in the field of AI. Many researchers have shown that applying 

bio-inspired algorithm has greatly improved the research domain result. These algorithms include ANNs, evolutionary 
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computation, swarm intelligence, artificial immune systems, and fuzzy systems[25]. ANN is a form of bio-inspired 

algorithm which is model based on the central nervous systems of the brain. 

 

 
Fig 2: Classification of bio-inspired computing techniques 

D. ARTIFICIAL NEURON MODEL  

 An artificial neuron is a model of a biological neuron. Fig.3 shows a biological neuron. The artificial neuron receives 

signals/input from other neurons or the environment. This signal will be fired on certain condition, thus, transmitting the 

signal to all other connected artificial neurons. Fig.1 is a representation of an artificial neuron. A numerical positive and 

negative are associated with each neurons to either inhibit or excite the input with each connection to the artificial neuron. 

An activation function is used to control the firing of an artificial neuron. The artificial neuron collects the incoming signals 

by computing its net input signal as a function with the associated weights. These net input signals then serves as input to 

the activation function which calculates the output signal of the artificial neuron(s). 

 

 
 

Figure 3. Biological Neurons 

 

Several ANN architectures have been developed such as feedforward NN, recurrent NN, and spiking NN. In addition, there are 

also different types of NNs such as single-layer NN, Multi-Layer Perceptron (MLP), temporal NNs, radial basis function NN, 

self-organizing NNs and others.A wide range of applications and researches have been tested and applied with NNs, including 

diagnosis of diseases, speech recognition, data mining ,image processing, forecasting, robot control and many others.  

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 4, 2019

ISSN NO: 2279-543X

Page No: 811



IV. LITERATURE REVIEW  

 Although, the origins of neural network models dated back to McCulloch and Pitts’s study in 1943, the first significant 

study on the application of the neural network models for stock market applications was White’s study in 1988. This study was 

questioning the validity of the efficient market hypothesis by examining the forecasting accuracy of the neural network models 

on IBM stock’s daily returns. Following the White’s study, many other studies were conducted in order to examine the 

forecasting effectiveness of the neural network models in international stock markets.  

 

 While some studies were concentrated on measuring forecasting performance of neural network models based on 

several statistical and financial performance measures, there were some other studies, which compared the forecasting 

performances of neural network models with other statistical forecasting methods[26]. The literature, which compared the 

forecasting performances of the neural network models and benchmark models, presented mixed evidence on the superiority of 

one model over the others. The superiority of neural network models over other models in terms of different performance 

measures was reported in some studies. However, some other studies argued that the forecast performance of neural network 

models were subject to change over time, and the neural network models were superior to regression only in highly volatile 

market conditions, and superiority of the neural network models over other models was not significant . Moreover, Desai and 

Bharati[27] documented that GARCH was conditionally efficient than neural network models. Kanas reported that Markov 

regime switching models and NN presented similar results in terms of forecast accuracy but Markov regime switching model 

was better in terms of forecast encompassing tests Besides the studies, which examined only the neural network models’ 

forecasting performance, there were some other studies that compared forecasting performances of the neural network models 

with other statistical forecasting techniques.  

 All of these studies utilized the linear regression model as a benchmark model. Among this type of studies, Altay and 

Satman compared the forecast performances of neural network models with the linear regression for ISE-30 and ISE-All 

indexes. The forecasting performance of the backpropagation neural network model with different architectures investigated for 

daily, weekly and monthly data. The findings of the study showed that the forecasting performance of neural network models on 

the basis of statistical performance measures for daily and monthly data were failed to outperform the liner regression model, 

however the neural network models were able to predict the direction of the indexes more accurately. Moreover, when the 

returns calculated from a hypothetical portfolio, neural network models were able to beat the linear regression and buy-and-hold 

strategy[31,32]. 

 

 Stock price forecasting is an important task for investment and financial decision making. Researches and practitioners 

have given it considerable amount of attention. Stock market is most volatile and highly risky investment. Many approaches 

have been used for forecasting stock price such as traditional and fundamental methods. Forecasting stock price or financial 

markets has been one of the biggest challenges to the AI community. Following section shows the techniques used by 

researchers and input features used by them for prediction. 

  

 Methods for predicting stock markets can be categorized into four groups, namely fundamental analysis, technical 

analysis, time series analysis and machine learning. Economists may use fundamental and technical analyses. Fundamental 

analysis involves using leading economic indicators such as the gross domestic product (GDP), consumer price index, interest 

rates and exchange rates ("The Stock Exchange of Thailand", 2007). However, each of these economists may interpret the 

significance of information quite differently. 

  

 Technical analysis involves plotting past data to identify trends and recurring patterns of stock prices to assist with 

future predictions. The data used are generally past open, closed, highest, and lowest prices and trading volume Technical 

analysts basically use trading rules such as single moving trend, composite moving trend, and channel breakout (Deboeck). The 

channel breakout can be used as a guide for buying or selling. By using a price channel composing of a price line, a high price 

line and a low price line, the channel breakout occurs when the price line crosses the high or low price lines ("Price channels" ). 

However, the outcomes from technical analyses may not be robust as their statistical validity has not been confirmed (Yao et al.) 

[6-9].  

 In addition, this approach may also be seen to be subjective as charts can be interpreted differently Owing to an ability 

to learn non-linear mappings between inputs and outputs, artificial neural networks (NNs) are one of the more popular machine 

learning methods used for predicting stock market prices (Egeli, Ozturan & Badur) [11]. Other techniques employed in 

predicting stock markets include fuzzy logic (Hiemstra), genetic algorithms (Lin, Cao, Wang, & Zhang,) [13] and Markov 

models (Hassan & Nath). Normally, a training set consisting of different types of historical data is used to obtain a predictive 

model which is then used for future prediction.  

Many researchers have also conducted experiment to compare ANN with linear model in predicting the stock market price. [29] 

carried out a comparison study on the volatility of the BSE Sensex 30 and NSE Nifty 50 using statistical models such as 
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GARCH, EGARCH, GJR GARCH, IGARCH with MLP models. Generalized autoregressive conditional heteroskedasticity 

(GARCH) developed by Bollerslev [30] is an extended version of AutoRegressive Conditional Heteroskedasticity (ARCH) 

developed by Engle [31]. 

  

  ARCH is an econometric approach to analyse volatility of time series in financial markets, GARCH is developed to 

overcome the limitation of ARCH in violation of non-negativity constraints by using specific conditional variances. Exponential 

GARCH (EGARCH) is another extension of GARCH framework to model volatility under the conditions of asymmetric 

reaction of the investors / leverage effect proposed by Nelso [32]. Integrated Generalized Autoregressive Conditional 

Heteroskedasticity (IGARCH) is 2013 IEEE International Conference on Control System, Computing and Engineering, 29 Nov. 

- 1 Dec. 2013, Penang, Malaysia 479 another extension of the restricted version of the GARCH model, where the persistent 

parameters sum up to one, and therefore there is a unit root in the GARCH process. Glosten- Jagannathan-Runkle GARCH 

(GJR–GARCH) model is another extension of GARCH model which takes additional term added to account for possible 

asymmetries [13] 
 

 In order to improve the result further, some researchers used the hybrid backpropagation approaches such as in [23]. 

They applied Levenberg-Marquardt backpropagation algorithm in a three layered feedforward NN to predict the index of 

Shanghai stock exchange. The paper showed that the Levenberg-Marquardt backpropagation NN performed better in stock data 

prediction. Some researchers went on to apply evolutionary computation with backpropagation. [24] compared the 

backpropagation NN and genetic based backpropagation NN to predict the stock price of the day. Genetic Algorithm based 

backpropagation NN predicted more accurate price than the backpropagation NN.  

 

 The data set used in the experiment is the Maruti stock from Jan 2004 to Dec 2006 for training and 2nd Jan 2007 to 

30th Mar 2007 for testing. They stated that the accuracy achieved by Genetic Algorithm’s based backpropagation NN system 

was 98.31% while conventional backpropagation NN only achieved an accuracy of 93.22%. Yet, there are also other algorithms 

that generated interesting result such as in [25]. The authors showed the performance comparison between MLP feedforward 

with backpropagation and Group Method of Data Handling (GDMH) with Genetic Algorithm in predicting the stock price index 

in Tehran Stock Exchange (TEPIX) using the moving average crossover. The result showed that GDMH with Genetic 

Algorithm performed better than MLFF with backpropagation NN.  

 

 Vaisla and Bhatt (2010) identified that neural network would perform well in statistical technique to forecast the prices 

in the stock market [24]. They have indicated that the proposed method would be used for forecasting the daily price for stock 

using neural network and outcome of neural network prediction is compared with the outcome of statistical forecasting [25]. 

They have indicated that when neural network is trained with enough data, proper architecture and proper inputs could predict 

the prices in the stock market. Even though statistical technique is well built their potential in predicting is minimized as the 

series become complicated. Neural network could be used as an alternative technique to forecast the daily prices in the stock 

market [11]. 

  

 Tiwari and Gulati(2011) carried out an investigation to predict the stock market from stream data time series pattern 

using decision tree and neural network. Unlike the time-series patter mining could give reasonable prediction for the next phase 

of trends in the stock price and the accuracy of the outcomes maximizes while the correlation maximizes, since the stock 

analyzing system subject is subjective investors [14]. The proposed study uses the integration of neural network and decision 

tree to predict the following day’s stock market. Neural network and decision tree for classification have equivalent and similar 

property. Thus a decision tree could be used for providing a systematic neural network design method.  

 

 Preethi and Santhi (2012) carried out a survey to analyze the techniques in the stock market forecasting. This study 

examined the data mining, neural network, Markov model and Neuro-fuzzy system in predicting the stock market [16]. The 

Markov model and neural network has potential to extract useful data from the set of databases. They play a vital role in 

predicting the stock market. Such approaches are used for controlling, monitoring the whole fluctuation and price behavior in 

the stock market. This paper proposed a forecasting method for providing better results with more accuracy than conventional 

method.  

 

 Wilton et al (2008) proposed computation neural network for predicting the global stock indexes. Two learning 

algorithms encompassing neural network SBP (standard back propagation) and linear regression were tested and compared. 

Findings of the study indicate that a model of neural network with enhanced learning technique is a prominent methodology for 

predicting the stock market indexes [17]. It was noted that the model of neural network achieves close prediction regarding 

MAC and RMSE metrics.  
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II. V. CONCLUSION & FUTURE SCOPE  

 The Stock Market is affected by many complex events such as business cycles, monetary policies, interest rates and 

political situations. Volatility in stock prices plays an important role in many financial decisions, Many investor not only from 

rural area but also metro cities lost money due to lack of knowledge and awareness. On the other hand Foreign Direct Investor 

(FDI) making profit from the stock market. Due to volatility and non-stationary characteristics involved in the stock market data, 

it is difficult to build an accurate forecasting model but even then different financial forecasting methods have been proposed in 

the literature, each of which has its own merits and limitations  

 This paper provides a review on the application of ANN in Indian stock market prediction. The Indian Stock exchange 

is the world’s 12th-largest stock exchange having high volatility. Although NN has shown acceptable results, many researchers 

are still trying to improve the accuracy of the stock market prediction by using a hybrid method, and by taking into account 

more external factors in order to generate more accurate prediction. This paper can be used as an introductory material to those 

who are interested to work on Indian stock market prediction using Artificial neural Network (ANN). 
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