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ABSTRACT Machine learning has many important applications in the stock price prediction. Here, we will
discuss about predicting the returns on stocks. This has uncertainties and it is a very complex
task. This project will be developed into two parts: First, we will learn how to predict stock
price using the Long Short-Term Memory neural networks. Predicting stock market prices
involves human-computer interaction. For stock market analysis, conventional batch
processing methods cannot be utilized efficiently due to the correlated nature of stock prices.
We suggest an algorithm that utilizes a kind of recurrent neural network (RNN) called Long
Short-Term Memory (LSTM), where using stochastic gradient descent the weights are adjusted
for individual data points.

1. INTRODUCTION
In stock market, there are large number of investors and traders who buy and sell stock, pushing
the price up or down. The prices of stocks are made by the principles of demand and supply,
and the final goal of purchasing shares is to earn money by buying stocks in companies whose
value is expected to rise. Stock markets are linked with the economics, the rise and fall of prices
can be traced back to some Key Performance Indicators or KPI's. The commonly used KPI's
are the opening stock price, end of day price, intraday low price, intraday peak price, and total
volume of stocks that are traded during the day. Stock prices and economics are mainly depends
upon perceptions about the stock market. We can say that it is nearly impossible to predict
stock prices, owing to the elasticity of factors that play a vital role in the movement of prices.
However, it is possible to make an estimate of prices. Stock prices never vary in isolation. This
type of stock price movement can be used as an important tool to predict the prices of many
stocks at once. Due to the large volume of money involved and number of transactions that
takes place in each minute, there comes a trade off between the accuracy and the volume of
predictions made; as such, most prediction systems are implemented in a distributed,
parallelized fashion.
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Problem Statement
Stock market prediction is defined as trying to determine the stock value and offer an idea for
everyone to know and predict the market and the stock prices. Generally, it is presented using
the quarterly financial ratio using the dataset. So, relying on a single dataset is not sufficient
for the prediction and can give a result which is inaccurate. Hence, we are regarding towards
the study of machine learning with various integration of datasets to predict the market and the
stock trends. If a better stock market prediction algorithm is not proposed, then the problem
with estimating the stock price will remain a problem. Predicting how the stock market will
perform is very difficult. Stock market prediction is an ability to predict the effect of recent
events on the investors. Those events can be political events like a statement of a political
leader, a piece of news on scam etc. These type factors make stock price prediction very
difficult. Once the right data is collected, then it can be used to train a machine and to generate
a predictive result.

2. LITERATURE SURVEY
Initially, the focus of our literature survey was to explore generic online learning algorithms
and see if they can be adapted to our use case that is, working on real-time stock price data.
This includes Online AUC Maximization, Online Transfer Learning, and Online Feature
Selection. But we were not able to find any possible adaptation for stock price prediction, so
we decided to look at the existing systems and analyze the major drawbacks, and see if we
could improve upon them. We zeroed in on the correlation between stock data as the key issue
that we wished to solve. After searching generic solutions to the above problem, it led us to
RNN’s and LSTM. So, after deciding to use an LSTM neural network to perform stock
prediction, we searched a number of papers to study the concept of gradient descent and its
various types. After this we concluded our literature survey by seeing how gradient descent
can be used to tune the weights of an LSTM network and how this process can be optimized.

3. EXISTING SYSTEM
The traditional approaches to stock price prediction and stock market analysis includes
fundamental analysis, which looks at past performance of a stock and the general credibility of
the company and statistical analysis, which is solely concerned with number of identifying
patterns in stock price variation. It is commonly achieved with the help of Genetic Algorithms
(GA) or Artificial Neural Networks (ANN's), but these will fail to capture correlation between
stock prices in the form of long-term temporal dependencies. Another issue with using simple
ANNs for stock prediction is the phenomenon of (exploding / vanishing) gradient, where the
weights of a large network either become too large or small, exceptionally slowing their
convergence to the optimal value. This is caused by two factors: weights that are randomly
initialized, and the weights closer to the end of the network that also tend to change more than
those at the beginning. An alternative approach to stock market analysis is to reduce the
dimensionality of input data and apply feature selection algorithms to shortlist a set of features
that have biggest impact on stock prices across markets. But this method does not consider
long term trading strategies as it fails to take the entire history of trends into account; and there
is no provision for outlier detection.
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4. PROPOSED SYSTEM
In proposed system, we propose an algorithm for predicting the end of day price of a given
stock with the help of Long Short Term Memory (LSTM), a type of Recurrent Neural Network
(RNN). LSTM's are subset of RNN’s which can capture context specific temporal
dependencies for long periods of time. Each LSTM neuron is a memory cell that can store other
information, that means it maintains its own cell state. While neurons in normal RNN’s merely
take in their previous hidden state and current input to output a new hidden state, an LSTM
neuron also takes in its old cell state and outputs its new cell state. An LSTM memory cell has
three components, or gates:
1. Forget gate: it decides when specific portions of the cell state are to be replaced with most
recent information. It outputs values close to one for parts of the cell state that should be
retained, and zero for values that should be neglected.
2. Input gate : based on the input, this section of the network learns the conditions under which
any information should be stored in the cell state.
3. Output gate: depending on the input and cell state, this portion decides what information is
propagated forward to the next node in the network.
So, we can say that LSTM networks are perfect for seeing how variation in price of a stock can
affect the prices of several other stocks over a long period of time.

5. RESULTS AND DISCUSSIONS

Fig 2- Data Sets for NSE TATA and INFY
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Fig 3- Closing Prices for NSE TATA DataSet

Fig 4- Closing Prices for INFY DataSet

Fig 5- Prediction Prices for NSE TATA DataSet
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Fig 6- Prediction Prices for INFY DataSet
We can observe that LSTM has predicted stocks almost similar to actual stocks. LSTM is very
useful in the future predictions of stocks. LSTM’s are strong in problems like sequence
prediction because they're able to store past information. In our case this is important because
the previous price of a stock is important in predicting its future price. A stock market is a
platform for trading of a company’s stocks at an agreed price. Supply and demand of shares
runs the stock market. In any country we can say that the stock market is one of the most
emerging sectors. Now a days, most people are indirectly or directly related to this sector.
Therefore, it is very important to know about market trends. So, with the development of the
stock market, many people are interested in forecasting stock prices. But, due to dynamic nature
and likely for quick changes in stock price, prediction of the stock price becomes a challenging
task.

6. CONCLUSION AND FUTURE SCOPE
The results of comparison between Long Short-Term Memory (LSTM) and Artificial Neural
Network (ANN) shows that LSTM has better prediction accuracy than ANN. Stock markets
are hard to control and require lots of context when we are trying to interpret the movement
and predict prices. In ANN, each hidden node is a node with a single activation function, while
in LSTM, each node is a memory cell, that can store contextual information. LSTM’s perform
better as they are able to keep track of context specific temporal dependencies between stock
prices for a longer period of time while performing predictions. An analysis of these results
also indicates that both models give better accuracy when dataset size increases. With more
data, more patterns can be developed by the model, and the weights of the layers can be
adjusted. At its core, we can say that the stock market is simply a reflection of human emotions.
Pure number processing and analysis have their own limitations; a possible extension of this
stock prediction system is to increase it with a news feed analysis from social media platforms,
where emotions are measured from the articles. This sentiment analysis can be linked with
LSTM to better train weights and improve accuracy.
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6.1. Future Scope
Stock market prediction means finding the future scope of market. A system which is essential
to be built will work with maximum accuracy and it should consider all important factors that
could affect the result. Predicting the performance of a stock market is hard as it takes into
account to various factors. In future, this project involves adding more parameters and factors
like the multiple instances, financial ratios, etc. If more parameters are considered then
accuracy will be more. The algorithms can be applied for analyzing the contents of public
comments and thus determine patterns or relationships between the customer and the corporate
employee as well.
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