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1- INTRODUCTION

The current economic system is based on intermediaries and third
parties such as banks and financial institutions. This system’s drawbacks
include the lack of trust, security, and flexibility. In 2009, Bitcoin was
introduced to the public to facilitate finances and address the current
financial system’s shortcomings. Fluctuations and increases in the price of
cryptocurrencies lead many researchers to look for influential factors to
predict the price of Bitcoin. In this research, we study and predict Bitcoin’s
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price as a regression problem by using a new model called Parallel
Recurrent Neural Network (PRNN). The experimental results indicate that
the proposed model has 3.243% and 2.641% errors for window lengths 20
and 15 respectively. So, our method uses fewer data at the input and has
more accuracy along with lower computational cost compared to the other
existing methods.

2- THEORETICAL FRAMEWORK

The model proposed in this study consists of a combination of three
separate neural networks that is coded and implemented in MATLAB 2020b
software after preparing the data and generating input and output. Due to the
sharp fluctuations in prices, an attempt is made to design the structure in
such a way that it can fully and maximally understand the patterns and
relationships between the input-output data pairs. The structure consists of
three small neural. The tasks of the first and second networks are to identify
patterns and predict prices separately. Each of these two networks is coded
and implemented separately. A value is generated as output at the end of
each of these two networks. In other words, in the designed structure, there
are two intelligent systems, the first of which predicts prices based on the
prices of the past days and the second based on the structural features of the
past days. These two outputs are then combined in the third network, and
thus the output is generated as a price prediction. The third network is
responsible for combining the results of the previous two networks based on
the accuracy and efficiency of each of the previous outputs.

3- METHODOLOGY

The steps to do this research are as follows:

Data Collection: Reputable websites are used to collect data. For the
first dataset the four characteristics that include the average daily price,
opening price, low price, and high price are used and for the second dataset,
which includes the structural and network features of Bitcoin, are used the
five characteristics that inculde average block size, hash rate, difficulty, total
daily transactions, and miners' rewards. Data Preprocessing: Datasets
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include a wide range of numbers due to large fluctuations in the price of
Bitcoin Therefore, z-score normalization is used to normalize the data.
Mean and standard deviation are involved in this normalization. So, the
numbers are well separated. Input and Output Generation: After
normalization, the data is divided into corresponding input and output pairs.
Model design: In this section, a neural network consisting of three smaller
neural networks was designed and implemented in MATLAB software. The
first two networks of this collection consist of GRU neural networks with
memory, then, a simple MPL neural network was implemented to combine
the output results of the previous two networks and provide a value as the
price of future days.

Result: Common measurement criteria that are commonly known in
price index prediction studies are designed to know the performance of the
overall structure. For example, the criteria of mean square error, root mean
square error, mean absolute error, and mean absolute percentage error are
used in this paper.

4- RESULTS & DISCUSSION

In this study, an innovative structure based on GRU neural networks
was presented. By using two inputs, this structure can predict the price of
bitcoin with higher accuracy than previous methods. The average error of
thr method is 3.2% for W=20 and 2.6% for W=15

Our proposed method uses fewer data so, the computational cost in this
research is less than the existing methods, and the execution time of the
program has been reduced to a minimum, which is one of the important
innovations in the field of neural network structure optimization. In
addition, most previous research used regular mapping methods like min-
max-normalization to normalize the data. In this study, due to the nature and
characteristics of cryptocurrencies, the z-score normalization method was
used which is based on the mean and standard deviation of data. This could
be about 5% to 7% improve the percentage of accuracy of predictions made.
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5- CONCLUSIONS & SUGGESTIONS

The prediction of cryptocurrency prices has always been one of the
most important challenges for economists and investors. A wide variety of
methods have been proposed in economics and computer science to achieve
higher accuracy and efficiency. Artificial neural networks are important
machine learning tools used to predict time series data. There are many
methods presented based on neural networks, the best of which are recurrent
neural networks such as LSTM and GRU. In this study, a neural network
was presented consisting of GRU layers that can achieve higher accuracy
with fewer input features and low computational cost. For future research,
one or more other input sets can be defined, including important global
economic indicators, prices of other cryptocurrencies, and the rate of
cryptocurrency trends in social networks. This action is expected to increase
the accuracy of the neural network.

Keywords: Bitcoin, Recurrent Neural Networks, Data Fusion, Price
Prediction, Parallel Processing.
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