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Abstract 
 

Stock market prediction is the act of trying to determine the future value of a               
company stock or other financial instrument traded on an exchange. The successful            
prediction of a stock's future price is always profitable. We will implement            
machine learning algorithms to predict the future stock price of this company,            
simple algorithms linear regression 
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Chapter 1 

Introduction 

 
1.1 Introduction 

Predicting how the stock market will perform is one of the most difficult things to               
do. There are so many factors involved in the prediction – physical factors vs.              
psychological, rational and irrational behaviour, etc. All these aspects combine to           
make share prices volatile and very difficult to predict with a high degree of              
accuracy. 

In this project, we will work with historical data about the stock prices of a               
publicly listed company. We will implement a mix of machine learning algorithms            
to predict the future stock price of this company, starting with simple algorithms             
like averaging and linear regression, and then move on to advanced techniques like             
Auto ARIMA and LSTM. 

 

1.2 Objective 

1. To implement the LSTM model which will be trained on available historical            
data. 

2. To forecast the next 30 days price of stock of a particular NIFTY 50 listed               
company in which the user is interested. 

3. To integrate this model in order to develop a simple system through which a               
user can interact and perform predictions as per his requirements i.e company            
name and number of predictions. 

4. To provide insights of data in graphical format such as bar charts,line            
charts,comparison between predicted vs actual,accuracy of prediction etc. 
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1.3 Purpose, Scope & Applicability 

1.3.1 Purpose 

Purpose of the project is to develop system which will able to predict stock price so                

that investors can make better decisions 
 

1.3.2 Scope 

1. The project focuses on applications of model(LSTM) for stock price prediction. 
2. In this project we are considering only NIFTY 50 listed companies as their             

historical data and real time data are easy to fetch. 
3. To predict stock price user will have option of uploading dataset of that             

company  

4. Users will be able to make predictions of the next 30 days. 

 

1.3.3 Applicability  

Different organization may consider it as investment portal anyone who wants to 
buy stocks can take look at this system.  This helps us properly invest money in 
stocks with lesser chances of losing it.  
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Chapter 2 

Literature Survey 
 

2.1 Literature Survey 

1. Stock Market Prediction Using Artificial Neural Networks: 

(Authors: Birgul Egeli, Meltem Ozturan, Bertan Badur. 2003) 

 

In this paper it is described that the Prediction of stock market returns is an               

important issue in finance. Nowadays artificial neural networks (ANNs) have been           

popularly applied to finance problems such as stock exchange index prediction,           

bankruptcy prediction and corporate bond classification. An ANN model is a           

computer model whose architecture essentially mimics the learning capability of          

the human brain. The processing elements of an ANN resemble the biological            

structure of neurons and the internal operation of a human brain. Many simple             

interconnected linear or nonlinear computational elements are operating in parallel          

processing at multiple layers. In some applications it has been specified that ANNs             

have limitations for learning the data patterns. They may perform inconsistently           

and unpredictable because of the complex financial data used. Sometimes data is            

so voluminous that learning patterns may not work. Continuous and large volume            

of data needs to be checked for redundancy and the data size should be decreased               

for the algorithm to work in a shorter time and give more generalized solutions. 

Artificial neural networks have been used in stock market prediction during the last             

decade. One of the first projects was by Kimoto and friends who had used ANN for                

the prediction of Tokyo stock exchange index. Mizuno and friends applied ANN            
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again to Tokyo stock exchange to predict buying and selling signals with an overall              

prediction rate of 63%. Sexton and friends concluded in 1998 that use of             

momentum and start of learning at random points may solve the problems that may              

occur in training process. Phua and friends applied neural network with genetic            

algorithm to the stock exchange market of Singapore and predicted the market            

direction with an accuracy of 81%. In Turkey ANNs are mostly used in predicting              

financial failures . There has been no specific research for prediction of Turkish             

stock market values. The aim of this paper is to use ANNs to forecast Istanbul               

Stock Exchange (ISE) market index values. 

 

2. Stock Market Forecasting Using Machine Learning Algorithms: 

(Authors: Shunrong Shen, Haomiao Jiang, Tongda Zhang. 2007) 

 

In this paper, we propose the use of global stock data in associate with data of                

other financial products as the input features to machine learning algorithms such            

as SVM. In particular, we are interested in the correlation between the closing             

prices of the markets that stop trading right before or at the beginning of US               

markets. As the connections between worldwide economies are tightened by          

globalization, external perturbations to the financial markets are no longer          

domestic. It is to our belief that data of oversea stock and other financial markets,               

especially those having strong temporal correlation with the upcoming US trading           

day, should be useful to machine learning based predictor, and our speculation is             

verified by numerical results.  

The rest of the report is organized as following. Section II presents our algorithm              

in details, including the fundamental principle of our algorithm, data collection and            
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feature selection. Numerical results are shown in Section III followed by analysis            

and discussions. In Section IV, we established a simple trading model to            

demonstrate the capability of the proposed algorithm in increasing profit in           

NASDAQ. Section V summarizes the whole report.  

 

3. Machine Learning Techniques for Stock Prediction: 

(Author: Vatsal H. Shah. 2007) 

 

In this paper, we discuss the Machine Learning techniques which have been            

applied for stock trading to predict the rise and fall of stock prices before the actual                

event of an increase or decrease in the stock price occurs. In particular the paper               

discusses the application of Support Vector Machines, Linear Regression,         

Prediction using Decision Stumps, Expert Weighting and Online Learning in detail           

along with the benefits and pitfalls of each method. The paper introduces the             

parameters and variables that can be used in order to recognize the patterns in stock               

prices which can be helpful in the future prediction of stocks and how Boosting can               

be combined with other learning algorithms to improve the accuracy of such            

prediction systems. 

The main goal of the project was to study and apply as many Machine Learning               

Algorithms as possible on a dataset involving a particular domain, namely the            

Stock Market, as opposed to coming up with a newer (and/or better) algorithm that              

is more efficient in predicting the price of a stock. 
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4. Stock Market Value Prediction Using Neural Networks: 

(Authors: Mahdi Pakdaman Naeini, Hamidreza Taremian, Homa Baradaran        
Hashemi.  2010) 

 

This paper talks about the application of neural networks in prediction problems is             

very promising due to some of their special characteristics.  

First, traditional methods such as linear regression and logistic regression are           

model based while Neural Networks are self-adjusting methods based on training           

data, so they have the ability to solve the problem with a little knowledge about its                

model and without constraining the prediction model by adding any extra           

assumptions. Bsides, neural networks can find the relationship between the input           

and output of the system even if this relationship might be very complicated             

because they are general function approximators. Consequently, neural networks         

are well applied to the problems in which extracting the relationships among data             

is really difficult but on the other hand there exists a large enough training data               

sets. It should be mentioned that, although sometimes the rules or patterns that we              

are looking for might not be easily found or the data could be corrupted due to the                 

process or measurement noise of the system, it is still believed that the inductive              

learning or data driven methods are the best way to deal with real world prediction               

problems.  

Second, Neural Networks have generalization ability meaning that after training          

they can recognize the new patterns even if they haven’t been in training set. Since               

in most of the pattern recognition problems predicting future events (unseen data)            

is based on previous data (training set), the application of neural networks would             

be very beneficial.  
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Third, neural networks have been claimed to be general function approximators. It            

is proved that an MLP neural network can approximate any complex continuous            

function that enables us to learn any complicated relationship between the input            

and the output of the system. 

 

5. Stock Market Prediction Using Hidden Markov Models: 

(Authors: ​A Gupta, B Dhingra​. 2012) 

 

This paper briefly describes the Hidden Markov Model (HMM) approach was           

applied to this problem. The reason for using this approach is fairly intuitive.             

HMM's have been successful in analyzing and predicting time depending          

phenomena, or time series. They have been used extensively in the past in speech              

recognition, ECG analysis etc. The stock market prediction problem is similar in its             

inherent relation with time. Hidden Markov Models are based on a set of             

unobserved underlying states amongst which transitions can occur and each state is            

associated with a set of possible observations. The stock market can also be seen in               

a similar manner. The underlying states, which determine the behavior of the stock             

value, are usually invisible to the investor. The transitions between these           

underlying states are based on company policy, decisions and economic conditions           

etc. The visible effect which reflects these is the value of the stock. Clearly, the               

HMM conforms well to this real life scenario.  

The choice of attributes, or feature selection is significant in this approach. In the              

past various attempts have been made using the volume of trade, the momentum of              

the stock, correlation with the market, the volatility of the stock etc. In our model               

we use the daily fractional change in the stock value, and the fractional deviation              
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of intra-day high and low. The fractional change is necessary in order to make the               

required prediction. Measuring the fractional deviation of both the intra-day high           

and low value is a good measure as it gives the direction of the volatility as well.  

We use four different stocks for evaluating the approach - TATA Steel, Apple Inc.,              

IBM Corporation and Dell Inc. A separate HMM is trained for each stock. The one               

constraint that the training set needs to have is suitable variability in the data. This               

is taken care of by taking appropriately large periods of time in which the stock               

value changes steadily yet significantly. 

 

6. Deep Learning for Event-Driven Stock Prediction: 

(Authors: Xiao Ding, Yue Zhang , Ting Liu , Junwen Duan. 2015) 

 

In this paper it has been shown that the financial market is “informationally             

efficient” [Fama, 1965] — stock prices reflect all known information, and the price             

movement is in response to news or events. As web information grows, recent             

work has applied Natural Language Processing (NLP) techniques to explore          

financial news for predicting market volatility.  

Pioneering work mainly uses simple features from news documents, such as           

bags-of-words, noun phrases, and named entities [Kogan et al., 2009; Schumaker           

and Chen, 2009]. Although useful, these features do not capture structured           

relations, which limits their potentials. For example, representing the event          

“Microsoft sues Barnes & Noble.” using term-level features {“Microsoft”, “sues”,          

“Barnes”, “Noble”} alone, it can be difficult to accurately predict the price            

movements of Microsoft Inc. and Barnes & Noble Inc., respectively, as the            
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unstructured terms cannot differentiate the accuser (“Microsoft”) and defendant         

(“Barnes & Noble”).  

Recent advances in computing power and NLP technology enables more accurate           

models of events with structures. Using open information extraction (Open IE) to            

obtain structured events representations, we find that the actor and object of events             

can be better captured [Ding et al., 2014]. For example, a structured representation             

of the event above can be (Actor = Microsoft, Action = sues, Object = Barnes &                

Noble). They report improvements on stock market prediction using their          

structured representation instead of words as features.  

One disadvantage of structured representations of events is that they lead to            

increased sparsity, which potentially limits the predictive power. We propose to           

address this issue by representing structured events using event embeddings, which           

are dense vectors. Embeddings are trained such that similar events, such as (Actor             

= Nvidia fourth quarter results, Action = miss, Object = views) and (Actor = Delta               

profit, Action = didn’t reach, Object = estimates), have similar vectors, even if they              

do not share common words. In theory, embeddings are appropriate for achieving            

good results with a density estimator (e.g. convolutional neural network), which           

can misbehave in high dimensions [Bengio et al., 2005]. We train event            

embeddings using a novel neural tensor network (NTN), which can learn the            

semantic compositionality over event arguments by combining them        

multiplicatively instead of only implicitly, as with standard neural networks.  

For the predictive model, we propose to use deep learning [Bengio, 2009] to             

capture the influence of news events over a history that is longer than a day.               

Research shows diminishing effects of reported events on stock market volatility.           

For example, Xie et al. [2013], Tetlock et al. [2008] and Ding et al. [2014] show                
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that the performance of daily prediction is better than weekly and monthly            

prediction. As shown in Figure 1, the influences of three actual events for Google              

Inc. in the year 2012 was the highest on the second day, but gradually weakened               

over time. Despite the relatively weaker effects of long-term events, the volatility            

of stock markets is still affected by them. However, little previous work            

quantitively models combined short-term and long-term effects of events. To fill in            

this gap, we treat history news as daily event sequences, using a convolutional             

neural network (CNN) to perform semantic composition over the input event           

sequence, and a pooling layer to extract the most representative global features.            

Then a feedforward neural network is used to associate the global features with             

stock trends through a shared hidden layer and a output layer.  

Experiments on large-scale financial news datasets from Reuters and Bloomberg          

show that event embeddings can effectively address the problem of event sparsity.            

In addition, the CNN model gives significant improvement by using longer-term           

event history. The accuracies of both S&P 500 index prediction and individual            

stock prediction by our approach outperform state-of-the-art baseline methods by          

nearly 6%. Market simulation shows that our model is more capable of making             

profits compared to previous methods. To our knowledge, we are the first to use a               

deep learning model for event-driven stock market prediction, which gives the best            

reported results in the literature. 

 

7. Stock Price Prediction using LSTM, RNN, CNN-Sliding Window Model: 

(Authors: Sreelekshmy Selvin, Vinayakumar R, Gopalakrishnan E.A, Vijay        
Krishna Menon, Soman K.P. 2017) 
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This paper talks about Forecasting can be defined as the prediction of some future              

event or events by analyzing the historical data. It spans many areas including             

business and industry, economics, environmental science and finance. Forecasting         

problems can be classified as  

• Short term forecasting (prediction for few seconds ,minutes, days, weeks or            
months)  

• Medium term forecasting (prediction for 1 to 2 years)  

• Long term forecasting (prediction beyond 2years)  

Many of the forecasting problems involve the analysis of time . A time series data               

can be defined as a chronological sequence of observations for a selected variable.             

In our case the variable is stock price.It can either be univariate or multivariate.              

Univariate data includes information about only one particular stock whereas          

multivariate data includes stock prices of more than one company for various            

instances of time. Analysis of time series data helps in identifying patterns, trends             

and periods or cycles existing in the data. In the case of stock market, an early                

knowledge of the bullish or bearish mode helps in investing money wisely.Also the             

analysis of patterns helps in identifying the best performing companies for a            

specified period. This makes time series analysis and forecasting an important area            

of research.  

The existing methods for stock price forecasting can be classified as follows 

• Fundamental Analysis  

• Technical Analysis  

• Time Series Forecasting 

Fundamental analysis is a type of investment analysis where the share value of a              

company is estimated by analyzing its sales, earnings, profits and other economic            
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factors. This method is most suited for long term forecasting. Technical analysis            

uses the historical price of stocks for identifying the future price. Moving average             

is a commonly used algorithm for technical analysis. It can be considered as the              

unweighted mean of past n data points. This method is suitable for short term              

predictions. The third method is the analysis of time series data. It involves             

basically two classes of algorithms, they are  

• Linear Models 

• Non Linear Models 

The different linear models are AR, ARMA, ARIMA and its variations. These            

models uses some predefined equations to fit a mathematical model to a univariate             

time series. The main disadvantage of these models is that, they do not account for               

the latent dynamics existing in the data. Since they consider only univariate time             

series, the inter dependencies among the various stocks are not identified by these             

models.Also the model identified for one series will not fit for the other. Due to               

these reasons, it is not possible to identify the patterns or dynamics present in the               

data as a whole 

Non-linear models involve methods like ARCH, GARCH, TAR, Deep learning          

algorithms. In an analysis on the inter dependency between stock price and stock             

volume for 29 selected companies listed in NIFTY 50 has been done. The poposed              

work focuses on the application of deep learning algorithms for stock price            

prediction. Deep neural networks can be considered as non-linear function          

approximators which are capable of mapping non-linear functions . Based on the            

type of application, various types of deep neural network architectures are used.            

These include multilayer perceptrons (MLP),Recursive Neural Networks       

(RNN),Long Short Term Memory(LSTM), CNN(Convolutional Neural Network)       
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etc [9].They have been applied in various areas like image processing, natural            

language processing, time series analysis etc.  

2.2 Paper Comparison 

13 
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Methodology and its 

accuracy 

Stock Market 
Forecasting Using 
Machine Learning 
Algorithms 

Shunrong Shen, 
Haomiao Jiang, Tongda 
Zhang 

2007 In this paper, we 
propose the use of 
global stock data in 
associate with data of 
other financial products 
as the input features to 
machine learning 
algorithms such as 
SVM. 

Machine Learning 
Techniques for Stock 
Prediction 

Vatsal H. Shah 
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the Machine Learning 
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been applied for stock 
trading to predict the 
rise and fall of stock 
prices before the actual 
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price occurs. 

Stock Market Value 

Prediction Using Neural 
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Mahdi Pakdaman 

Naeini, Hamidreza 

Taremian, Homa 
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Chapter 3 

SURVEY OF METHODOLOG​Y 
 

3.1 Deep learning​: 

Deep learning (also known as deep structured learning) is part of a broader family              
of machine learning methods based on artificial neural networks with          
representation learning. Learning can be supervised,  

Deep learning architectures such as deep neural networks, deep belief networks,           
recurrent neural networks and convolutional neural networks have been applied to           
fields including computer vision, speech recognition, natural language processing,         
audio recognition, social network filtering, machine translation, bioinformatics,        
drug design, medical image analysis, material inspection and board game          
programs, where they have produced results comparable to and in some cases            
surpassing human expert performance.  

 

3.2 Artificial Neural Network: 

An Artificial Neural Network (ANN) is an information processing paradigm that is            
inspired by the way biological nervous systems, such as the brain, process            
information. The key element of this paradigm is the novel structure of the             
information processing system. It is composed of a large number of highly            
interconnected processing elements (neurons) working in unison to solve specific          
problems. ANNs, like people, learn by example. An ANN is configured for a             
specific application, such as pattern recognition or data classification, through a           
learning process. Learning in biological systems involves adjustments to the          
synaptic connections that exist between the neurons. This is true of ANNs as well.              
Neural networks, with their remarkable ability to derive meaning from complicated           
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or imprecise data, can be used to extract patterns and detect trends that are too               
complex to be noticed by either humans or other computer techniques. 

 

3.3 Time series analysis: 

A time series is a series of data points indexed (or listed or graphed) in time order                 
Time series analysis comprises methods for analyzing time series data in order to             
extract meaningful statistics and other characteristics of the data. Time series           
forecasting is the use of a model to predict future values based on previously              
observed values. While regression analysis is often employed in such a way as to              
test theories that the current values of one or more independent time series affect              
the current value of another time series, this type of analysis of time series is not                
called "time series analysis", which focuses on comparing values of a single time             
series or multiple dependent time series at different points in time. Interrupted time             
series analysis is the analysis of interventions on a single time series. 

 

3.4 Recurrent Neural Network: 

RNN is a neural network designed for analyzing streams of data by means of              
hidden units. In some of the applications like text processing, speech recognition            
and DNA sequences, the output depends on the previous computations. Since           
RNNs deal with sequential data, they are well suited for the health informatics             
domain where enormous amounts of sequential data are available to process  

In general, RNNs are provided with the input samples which contain more            
interdependencies. Also they have a significant representation for keeping the          
information about the past time steps. The output produced at time t1 affects the              
parameter available at time t+1. In this manner, RNNs keep two kinds of input              
such as the present one and the past recent one to produce the output for the new                 
data.  
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3.5 Long Short Term Memory: 

Long short-term memory (LSTM) is an artificial recurrent neural network (RNN)           
architecture used in the field of deep learning. LSTM networks are well-suited to             
classifying, processing and making predictions based on time series data, since           
there can be lags of unknown duration between important events in a time series. 

LSTMs have an edge over conventional feed-forward neural networks and RNN in            
many ways. This is because of their property of selectively remembering patterns            
for long durations of time. The purpose of this article is to explain LSTM and               
enable you to use it in real life problems​. 
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Chapter 4 

REQUIREMENTS AND ANALYSIS 

 
4.1 Problem Definition 

Creating a website which will be able to predict future price of certain company 
out of Nifty 50 companies using deep learning techniques in the form of table or 
graph 
 

4.2 Requirements Specification  

For implementation in software we will require the following software and           
hardware specifications:  

• ​Software Specification  

For implementation we will require applications such as Jupiter Notebook ,Python           
3.6 or better , Spyder IDE,MS-Excel etc. That can be used to build an environment               
based on neural network and to train machine based on it. 

• ​Hardware Specification 

To implement the project we will require a computer with specification such as              
multicore CPU, graphics card, hard disk upto 500GB, upto 8GB RAM. Input            
devices such as keyboard, optical mouse. Output device: LCD monitor. 
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Chapter 6 

System Design 

6.1 Block Diagram: 

6.2 Activity Diagram: 
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6.3 Proposed Website Design: 
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Chapter 7 

CONCLUSIONS  

 

Conclusion After researching through various papers related to Time series          
analysis , stock market prediction. We have concluded that, a deep learning model             
can be developed that can predict values of stocks based on previous values             
according to time or data. Various experiments had being conducted using different            
methodologies, the best results are seen in the methods that are based on neural              
network. Hence looking at the results, we have decided to take the same approach              
for developing our system. We will test our system against benchmark datasets and             
compare our results based on precision, number of tags, and efficiency of the             
system. 
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