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Abstract 

 
The stock market is generally very unpredictable in nature. There are many factors that 
might be responsible to determine the price of a particular stock, such as, the market 
trend, supply and demand ratio, global economy, public sentiments, sensitive financial 
information, earning declaration, historical price and many more. That's why accurate 
prediction is one the challenging works. But, with the help of new technologies like data 
mining, machine learning, we can analyze big data and develop an accurate prediction 
model without any human errors. In this work, we analyzed the closing price of a stock as 
sample data. We developed a prediction model using a supervised machine learning 
algorithm to predict the stock price. In particular, we used a recurrent neural network 
(RNN) algorithm on the time-series data of a stock. We also cross-checked the predicted 
closing price with the true closing price. Finally, we found that this model also can be 
used to predict other volatile financial instruments. 
 
Introduction 
 
Prediction is one of the difficult things where the future is very volatile. By nature, stock 
market is unpredictable. There are many factors that influences stock price [1, 2]. With 
the advancement of new technology and statistical tools, many scholars explored the 
possibility to predict stock price. In 1997, the prior knowledge and neural network was 
used to predict stock price [3]. Later, genetic algorithm approach and support vector 
machine were also introduced to predict stock price [4, 5]. Lee introduced stock price 
prediction using reinforcement learning [6]. In 2008, Chang used a TSK type fuzzy rule-
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based system for stock price prediction [7]. In 2009, Tsai used a hybrid machine learning 
algorithm to predict stock price [8]. Over the time, the scholars used to predict the stock 
price using different kinds of machine learning algorithms such as deep learning [9, 10], 
extreme machine learning [11] and applied econometric approach using machine learning 
[12]. In 2018, popular machine learning algorithms were used to predict stock price such 
as pattern graph [13], convolutional neural network [14], recurrent neural network [15]. 
Here, we used recurrent neural network on time-series data to predict stock price. 

Experimental Results 
Here, we used the closing price of Advanced Micro Device (AMD) of 168 working days. 
The start date is May 2nd, 2017 and end date is Dec 28th, 2017. First 156 days data was 
used as training data shown in Figure 1 and last 12 days data was used as test data. First 
of all, we trained the 156 days data to predict next 12 data points. Then we compared the 
true data and generated data using recurrent neural network. The data is separated in two 
parts for train and test data. 

 

 
Figure 1: Train Data for first 156 days (AMD closing price). 

 
Here, we used python 3.0 to develop the RNN model to predict stock price. Numpy, 
pandas, matplotlib, scikitlearn and tensorflow packages in Python were used in this work. 
Scikitlearn was used for pre-processing the data. 
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Then we defined the next batch function to generate the batch. 
 

 
 
After successful tuning on the parameters in RNN model, we successfully developed the 
model which generate the predicted price which is very close the true price. The 
parameters are given below. 
 

 
 
We also have the define the basic LSTM cell and run the session to measure mean-square 
error (MSE). The python code is given below. 
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At the end, we generate the predicted values from the seed and compare the generated 
values with the true value to evaluate our model shown in Figure 2. 
 

 

 
 

Figure 2: Comparison between true and generated stock price. 
 

Conclusion 

Here, we successfully developed a model to predict the stock price 
in future. The predicted stock price is very close to the true price. 
We only showed a stock as a sample in this experiment. The 
percentage of error is below 5 % based on this model. We can use 
the same model to predict other stock prices. In our future work, 
we planned to introduce the investors’ sentiments on sensitive 
financial disclosure to incorporate the uneven price changes which 
is often very difficult to justify based on the historical prices only. 
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