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Abstract— The main goal of this paper is to assess the hypothesis that combining RNNs with informative input variables can 

provide a more effective method for predicting the next-day stock movement. Moreover, we propose using long short term 

memory(LSTM) and stock basic trading data to realize the stock prediction model. For training the model, we utilize some 

optimization strategies, such as gradient-based optimization (Adagrad) .Quantities of comparison experiments were performed to 

evaluate this model. At last we analyze the performance of different models with a series of evaluation criteria. There are a lot of 

complicated technical indicators and of the stock market is highly violent... Recurrent neural networks (RNN) have proved one of the 

most powerful models for processing sequential data. Long Short-Term memory is one of the most successful RNNs architectures. 

LSTM introduces the memory cell, a unit of computation that replaces traditional artificial neurons in the hidden layer of the 

network. With these memory cells, networks are able to effectively associate memories and input remote in time, hence suit to grasp 

the structure of data dynamically over time with high prediction capacity. 
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Introduction 

Stock market forecasting has garnered significant interest among scholars and researchers from various academic fields owing 

to their commercial appeal.. Nevertheless, mining stock market trend is generally considered to be a both interesting and 

challenging task due to its uncertainty, nonlinear, dynamic, nonparametric, inherent noisy environment and nonlinear 

characteristics. Forecasting the movement of stock market is the use of a model to predict future values behaviour based on 

previously observed values. In effect, the usage of machine learning (ML) algorithms for stock market behaviour modelling and 

prediction is an active research topic during the past decade. And one of the most important and most widely used method is the 

model based on artificial neural network (ANN). And ANN is regarded as a state-of-the-art technique for regression and 

classification applications. The ability of ANN to perform complex nonlinear mappings and tolerance to noise in stock time 

series has been well established. Some researchers [1] investigated various techniques for the stock market prediction using 

ANNs and provided a review of the applications of ANNs in stock market prediction in order to determine what can be done in 

the future. Auto-regressive moving average models, along with two types of back propagation neural networks and multi-layer 

perception have been used to forecast the stock market [2]. The team [3] applied ANNs to form a useful tool in predicting price 

movement of stock. RNN is a special kind of ANN, which is designed to learn sequential or time varying patterns [4]. LSTM 

recurrent neural network is a special and important architecture of RNN that excels at remembering values for either long or 

short durations of time [5]. The team [6] investigated into the effectiveness of LSTM neural networks for stock market 

prediction. The team. [7] predicted  stock returns using LSTM. The historical data of particular stocks  were transformed into 

30-days-long sequences with 10 learning features and 3-day earning rate labelling. The team.[8] find that RNN is effective to 

forecast stock price and useful for stock market investors to make an investing decision. A robust and novel hybrid model was 

proposed for prediction of stock returns [9], which is constituted of auto regressive moving average model, exponential 

smoothing model and RNN. In this research, we hypothesize that combining RNNs with informative input variables can provide 

a more effective and reliable stock market forecast system. Furthermore, we propose and validate a novel stock closing price 

prediction model based on LSTM and stock basic data. At last, our main contributions can be related to the streams (a)-(b) as 

follows: (a) we effectively apply LSTM network, which is a most popular structure of RNN, to design a stock prediction 

system. Our study may support further advances in financial time series analysis, especially on how to use RNNs for stock 

closing price forecast; (b) properly designed comparison experiments are conducted to evaluate the model. And a series of 

performance metrics are utilized to provide an overall evaluation. The remaining content of this paper is organized as follows. 

Section 2 provides a review of basic definitions and theory we applied. In Section 3 we describe our prediction model and its 

details. Section 4 shows and analyzes the comparison experiment results. 

 

I. RELATED THEORY 
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A. RECURRENT NEURAL NETWORKS  

 Recurrent neural network (RNN) is a type of advanced artificial neural network (ANN) that involves directed cycles in 

memory as shown in Fig1. One aspect of recurrent neural networks is the ability to build on earlier types of networks with 

fixed-size input vectors and output vectors. The use of RNN are often related to deep learning and the use of sequences to 

evolve models that simulate the neural activity in the human brain. 

 
 

 
 

 
Accordingly, RNNs can process arbitrary sequences of i/p’s by their internal memory. RNNs can create and store an internal 

state of the neural network. The Fig.2 shows the unfolding of RNN in time of the computation involved in its forward 

computation. And the behavior of the recurrent network can be described as: 
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where t x is the input vector at time step t , t s is the hidden state at time step t , t o is the output at step t , VWU areweights, f H 

and fO are activation functions. 

 

B. Long Short Term Memory Neural Network 

An LSTM has a similar control flow as a recurrent neural network. It processes data passing on information as it propagates 

forward. The differences are the operations within the LSTM’s . The main  concept of LSTM’s are the cell state, and it’s various 

gates. The cell state act as a transport highway that transfers relative information all the way down the sequence chain. You can 

think of it as the “memory” of the network. The cell state, in theory, can carry relevant information throughout the processing of 

the sequence. So even information from the earlier time steps can make it’s way to later time steps, reducing the effects of short-

term memory. As the cell state goes on its journey, information get’s added or removed to the cell state via gates. The gates are 

different neural networks that decide which information is allowed on the cell state. The gates can learn what information is 

relevant to keep or forget during training.cells. 

 
 
1. Step 1,the previous hidden state plus current input get concatenated. We’ll call it combine. 

2. Combine  is fed  into the forget layer. This layer removes  non-relevant data. 

4. A candidate layer is created using combine. The candidate holds possible values to add to the cell state. 

3. Combine also get’s fed into the input layer. This layer decides what data from the candidate should be added to the new cell 

state. 

5. After computing the forget layer, candidate layer, and the input layer, the cell state is calculated using those vectors and the 

previous cell state. 

6. The output is then computed. 

7. Pointwise multiplying the output and the new cell state gives us the new hidden state. 

C. Stock Trading Data 

In our model, we use the stock market historical trading data from yahoo finance as a csv file as the input variables. There are 

six variables in basic trading data set. And they are described as follow. The open price (O) is the price at which a stock trades 

upon the opening of an exchange on a given trading day. The closing price (C) is the final price at which a stock is traded on a 

given trading day. The high price (H) is the highest price at which a stock traded during the course of the day. The low price (L) 

is the lowest price at which a stock trades over the course of a trading day. It is a stock's C on any given day of trading that has 

been amended to include any distributions and corporate actions that occurred at any time prior to the next day's open. It can be 

measured on any type of security traded during a trading day 

 

 

II. METHODOLOGY 
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    Various types of neural networks can be developed by the combination of different factors like network topology, training 

method etc. For this experiment, we have considered Recurrent Neural Network and Long Short-Term Memory. This section 

we will discuss the methodology of our system. Our system consists of several stages which are as follows:- 

 
 Stage 1: Raw Data:  

In this stage, the historical stock data is collected from https://in.finance.yahoo.com/ this historical data is used for the prediction of future 

stock prices.  

 

Stage 2: Data Preprocessing:  

The pre-processing stage involves  

A function to generate 1D array to time series dataset: 

 

def  new_dataset(dataset, step_size): 

data_X, data_Y = [ ],  [ ] 

for i in range(len(dataset)-step_size-1): 

a = dataset[i:(i+step_size), 0] 

data_X.append(a) 

data_Y.append(dataset[i + step_size, 0]) 

return np.array(data_X), np.array(data_Y) 

 

After the dataset is transformed into processed dataset, the dataset is divided into training and testing sets so as to evaluate. Here, the training 

values are taken as the more recent values. Testing data is kept as70-80 percent of the total dataset.  

 

 Stage 3: Feature Extraction:  

 

In this layer, only the features which are to be fed to the neural network are chosen. We will choose the feature from Date, open, high, low, 

close,(OHLC)values 

 

 Stage 4: Training Neural Network:  

 

# LSTM MODEL 

model = Sequential() 

model.add(LSTM(32, input_shape=(1, step_size), return_sequences = True)) 

model.add(LSTM(16)) 

model.add(Dense(1)) 

model.add(Activation('linear')) 

 

 

III. CONCLUSIONS 

The popularity of stock market trading is growing rapidly, which is encouraging researchers to find out new methods for the 

prediction using new techniques. The forecasting technique is not only helping the researchers but it also helps investors and 
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any person dealing with the stock market. In order to help predict the stock indices, a forecasting model with good accuracy is 

required. In this work, we have used one of the most precise forecasting technology using Recurrent Neural Network and Long 

Short-Term Memory unit which helps investors, analysts or any person interested in investing in the stock market by providing 

them a good knowledge of the future situation of the stock market 
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