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Abstract: Cryptocurrency has emerged as a well-known significant component with both economic
and financial potential in recent years. Unfortunately, Bitcoin acquisition is not simple, due to uneven
business and significant rate fluctuations. Traditional approaches to price forecasting have proven
incapable of proving adequate data and solutions because prices can now be forecast in real time.
We recommended a machine learning-based alternative for a mortgage lender based on highlighted
problems in forecasting the price of Bitcoin. The proposed system included a reinforcement learning
algorithm for price estimation and forecasting, as well as a blockchain framework for an efficient and
secure environment. The proposed prediction, compared to other state-of-the-art strategies in this
sector, demonstrated better performance. In this system, the proposed prediction reached improved
consistency, in comparison to other systems, with respect to Monero (XMR), Litecoin (LTC), Oryen
(ORY), and Bitcoin (BTC).

Keywords: Bitcoin; blockchain; forecasting; mortgage lender; reinforcement learning

1. Introduction

Bitcoin has gained notoriety in the global financial picture since its unveiling in 2008,
concomitant with the international economic meltdown and the resulting loss of integrity
in the monetary sector. It attracted many regulated entities, governmental organizations,
domestic and global stockholders, and academic researchers, as well as the broader pop-
ulation. Although Nakomoto is recognized as having launched the most well-known
cryptocurrency, Bitcoin (Nakamoto, 2008), the notion of a reliable community blockchain-
based digital currency was not new at the time. David Chaum, a cryptographer, initially
conceived the idea in a 1983 dissertation with the ambition of improving credit card transac-
tion privacy using a virtual environment (Chaum, 1983). Chaum also developed DigiCash,
the first cryptocurrency, which flopped in subsequent years.

In a normal economic system, payment is carried out through a number of techniques
by a third-party institution in order to meet financial conditions. These serve as middlemen
between parties exchanging funds and also maintain thorough transaction logs. For small
amounts of money this strategy works well, but it lacks transparency, usability, security, and
confidence. To address these issues, the elimination of intermediary parties from closing
transactions became necessary. For instance, allowing direct financial transactions between
parties could lead to changes in the way the economy functions. Cryptocurrency makes it
possible for people or organizations to swap money in a solitary business transaction [1].
Peer-to-peer-based connections, dealings, transactions, conversations, and exchanges are
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protected by highly secure encryption and decryption methods. Blockchain infrastructure
and cryptocurrencies are intricately bound. In developing the blockchain’s redistribution
and accountability features in the conventional cryptocurrency system, however, it is chal-
lenging to handle central authority. This procedure validates the blockchain’s consensus
mechanism, eliminating the issue of network stakeholder trust. The price of cryptocur-
rencies has become a contentious issue among academics around the world. A variety of
factors influence price swings, including transaction fees, processing hurdles, competitive
landscape, liquidity, and alternative currencies [2]. The aforementioned factors result in
unexpected price fluctuations for cryptocurrencies over time, as well as making prediction
very challenging. Figure 1 describes an overview of prognostication approaches to cryp-
tocurrency. Cryptocurrency market information was organized into different categories in
this strategy; we used sources of data such as Litecoin, Bitcoin, Tether, Ripple, Monero, and
IOTA. In the machine learning phase, we analyzed the information and integrated it into a
preprocessing technique to make it compatible with the Ethereum blockchain framework.
For the retrieval of properties, the blockchain structure integrated transaction hash records,
identity, timestamps, and numerous transactions. The functional module supported in-
sights into Bitcoin, electronic wallet, formal verification, and decentralized applications.

Data Collection

¥
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Data Exploration
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Figure 1. Prognostication approaches of cryptocurrency: an overview.

The primary objective of virtual currency exchanges is to conduct transactions. In
recent decades, Bitcoin trading has emerged as a frequent topic [3]. This is a popular
misunderstanding about skilled financial markets, which require a particular talent for
entrepreneurship, relying on the turbulence of public attitudes. Furthermore, the price
forecast efficacy of several cryptocurrencies provided the fitness of maximum energy
computation of the blockchain [4]. Numerous factors impact cryptocurrency significance,
notably the previous trend of pricing, community sentiments, economic growth, and policy.
Inspired by current structure, we built a version to forecast Bitcoin price discrepancies
using a reinforcement learning framework [1-22].

This framework also resolved the unpredictable volatility issue in Bitcoin prices. The
most significant impacts of the process can be categorized as follows:

e  The employment of reinforcement learning (RL) to anticipate the values of coins such
as Litecoin and Monero;

e  The monitoring of the effectiveness of strategies used for assessment indices, such
as Root Mean Square Error (RMSE), mean absolute error (MAE), Mean Absolute
Percentage Error (MAPE), and Mean Squared Error (MSE);

e  The creation of a healthy and accessible framework for forecasting stock using digi-
tal currency.
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The features of the method especially highlighted Bitcoin qualities, such as interna-
tional connectivity, convenience of use for intermediate exchanges, and preservation of
assets. Nevertheless, the values of numerous cryptocurrencies are completely influenced by
individual perceptions and fluctuating tendencies, with a very weak association with the
preponderance of treasury securities. This guaranteed an integrated processes view for busi-
ness process modeling. Contracts and integrated services are two additional perspectives
that integration aspects cover [23-35].

In Chapter Two, we summarized the most massive price recognition investigations. In
Chapter Three we described the design methodology, as well as issues to be addressed and
articulation in Bitcoin forecasting stock. The forecasting pipeline and review were outlined
in Chapter Four, and the practice was concluded in Chapter Five.

2. Materials and Methods

A significant portion of this consensus-based approach to forecasting and inflation
targeting of cryptocurrency spanned generations. This research was conducted in two
core areas: (1) machine learning and (2) Ethereum in blockchain on forecasting stock. The
literature was explored in order to discuss and illustrate the most contemporary knowledge.
Distributed ledger technology implementations extended the mentoring credit system.
This provided credibility, security, and integrity to the dispersed record of transactions
systems, permitting IoT technology ideas to be used for framework offsite replication [5].
One notable aspect of this technique was that it was randomized and absolutely protected
the community and environment, enabling new structures to connect.

Implementations for cryptocurrency have influenced numerous blockchain and digital
currencies. Since they afford computers the opportunity to take action and use energy for
blockchain authentication, cryptocurrencies are coupled to the blockchain. A comparatively
recent form of virtual currency, cryptocurrency leverages ledgers to further confidentiality,
unlikability, and openness [6]. Decentralization and the usage of crypto assets are both
expanding. This permits the estimation of the innate value of the link, depending on
multiple factors. This novel kind of finance preserves values and attempts to comprehend
market movements. The price modifications of cryptocurrency exchange rates over time
are included in Figure 2, depending on the principles. The increased enterprise value levels
were significant and exceeded 19 billion annually. Additionally, 90% of the enterprise value
was comprised of seven currencies, as was 97% of the market. The share price statistics,
based on year and global currency of united states, are represented in Figure 3.
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Figure 2. Increase in the number of crypto-wallet users.
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10 CRYPTOCURRENCIES HAVE A MARKET CAP OVER $100M

Market cap as of April 19,2017
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Figure 3. Market capitalization of cryptocurrency.

Some existing comparisons were made, forecasting Bitcoin based on the approach
adopted by Marcel et al.; using Bitcoin transactions to approach floatation in forecasting
using single layer neural networks using a dataset from CoinDesk.com [10]. Wirawan et al.
used an Auto Regressive Integrated Moving Average (ARIMA) model to predict Bitcoin [11].
Lahmiri et al. used the LSTM approach to predict Bitcoin using the Largest Lyapunav
Exponent and Detrended fluctuation analysis approaches [12]. Laura et al. applied LSTM,
along with an integrated model of RNN and XG boost for a sample regression tree, to
forecast Bitcoin movement. The method was employed with 1681 cryptocurrencies, using
the coinmarketcap.com dataset [13]. Chen et al. used LDA, Logistic Regression, SVM, and
LSTM approaches, using four classes for feature engineering, to enable cryptocurrency
prediction [14]. Smuts et al. proposed predicting trends using the LSTM approach for
Ethereum and Bitcoin; the dataset used was a Telegram, Google trends, and market data
aggregator [15]. Mittal et al. used approaches such as regression, LSTM and RNN to meet
their goals and tweet sentiment trends forecasting Bitcoin market values, strengthening the
forecast based on Facebook and Wikipedia predictions. In this approach, the CoinDesk,
Google trends, and Twitter API datasets were used [16]. Jang et al. proposed a methodology
leveraging Bayesian neural networks to incorporate nonlinear features from Ethereum
using MLP; the datasets used were from blockchainmart.com and blockchain.info [17].
Sin et al. used techniques such as MLP and the ensemble of neural networks to make
next-day predictions based on a genetic algorithm, using datasets from Bitcoinity.org and
blockchain.info [18]. Saad et al. used multivariate regression to summarize and analyze
the cryptocurrency market, using correlation analysis with a dataset from etherscan.io and
blockchain.info [19].

A potent machine-learning algorithm called deep learning addressed tough regression
equations to take advantage of vast factual data and make excellent forecasts. Price fore-
casts with realistic consequences remained a significant challenge, since quantities varied
considerably; however, deep learning analysis took that into consideration and addressed
those problems. An analysis was provided by Ji et al. on deep neural networks with long
short-term memory (LSTM)-(DNNs) and, merging their findings with Bitcoin cost forecast-
ing, the findings of their procedure were revealed. LSTM exhibited adequate reliability,
in comparison to other method frameworks for regression. With this process they aimed
to examine the regression analysis using deep learning models, which were insufficient
for use with only cryptocurrency exchanges. Thus, development was undertaken for an
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artificial neural network which was trained and tested on the time series trends of two
well-known crypto-currencies, Bitcoin and Ethereum [24].

For Ethereum blockchain forecasting stock, Peng et al. [9] developed the Simplified
Dynamically Conditional Heteroscedasticity problem using Support Vector Machine (SVM).
The analysis was based on minimum and maximum recurrence, and the forecast was
assessed using the Dielbold-Matiano criterion and Hansen’s Model’s confidence criterion.
The suggested forecasting model used numerous cryptocurrency data as inputs and han-
dled them individually in order to extract useful information from each cryptocurrency
separately. In some fields, distributed ledger systems take on the role of conventional
computational techniques [25]. When the predictor tried to trade on the advice of these
systems, numerous investors saw their capital decline. Therefore, more thorough study
will be required for the stock market in order to increase investor success assurance. The
method attempted to use a machine learning algorithm to handle this problem [26]. If
all the assets are compared to one another, it may be possible to achieve higher invest-
ment diversification on cryptocurrency markets because they comprise hundreds of assets.
Self-attention networks are suited for handling the issue, since attention mechanisms can
process lengthy data sequences and concentrate on the inputs’ most crucial components.
The formulation of the research problem took transaction fees into account, as well. Systems
that execute trades at high frequencies cannot ignore this problem because, over the course
of many deals, modest fees can build up to substantial costs [27]. Thus, a system must set
effective trading (buying and selling) points using machine learning techniques and repeat
these actions using an algorithm in order to generate efficient profits [28]. We employed
social media texts as the source of public opinion data, rather than news websites. To create
the sentiment indexes, data were processed using linguistic statistical methodology. In the
meantime, the model chose the technical indicators as input as well, since it was a financial
market forecasting model [29]. These models are crucial because they could have a big
impact on the economy, assisting traders and investors in determining when to buy and sell
cryptocurrencies [30]. Using data from the three cryptocurrencies with the largest market
capitalization over the span of three consecutive years, a thorough empirical investigation
was carried out [31].

When a huge quantity of data is used, conventional systems do not work adequately;
data sets grow noisy, performance suffers, the data filtering procedure takes too long, sys-
tems suffer from low redundancy, and there is no transactional proof for this methodologies.
These shortcomings could be overcome by the proposed approach.

3. System Design and Proposed Techniques

In the proposed system’s Bitcoin price forecasting, three significant knowledge sources
were considered. The very first was a statistic: the market value. The next was Ethereum
connectivity data, encompassing process quantity and charge, hash rate, etc. The last
category source involved search engine and tweet intensity. The preponderance of sci-
entific studies to date have used the types of information indicated above to integrate
into their techniques—frequently, regression coefficients. The information loader obtained
information from the distinct sources. In the following step, the data characteristics were
harmonized and the knowledge pyramids were built. To forecast the N-day price, the
source data were analyzed with supervised learning. The time series forecasting process is
presented in further context in Figure 4.

Monero and Litecoin were applied as information sources for Bitcoin forecasting
processes in this strategy. The Litecoin learning algorithm encompassed statistics from 2018
to 2022, with 1276 sample points. The trained model was intended to forecast the value
for the subsequent day. Monero’s validation dataset encompassed the years 2017 to 2022.
The total number of information entries was 1276. The predictive model guessed future
price records. For gathering and analyzing Litecoin and Monero, the training process was
80 percentage points and the validation set was 20 percentage points. The dataset was not
extremely useful because of project restrictions.
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Figure 4. Recommended blockchain and RL model for forecasting Bitcoin prices.

In terms of days, the volume of transactions was determined. Since there was no
schedule for launching and quitting, the equities market was not really a component of the
securities exchange. Among the peculiarities encountered was the quantity of transferred
currencies (a milestone for a calendar day). The trading volume was specified for the
current occasion, and financial equivalents were anticipated. The volume of coinage was
indicative of total net worth. The processing complexity was essential for mining single-
structure Bitcoins. Transaction acknowledgement demanded the use of specific devices in
order to achieve a higher hash toward generating a frame. Considering power requirements
and hash rate, there was an exchange. This cluster method had the advantage of resource
extraction rate and challenge. The miners’ beneficial revenue was in juxtaposition to the
consumption of emission and time-consuming resources. The compensation for miners
diminished geometrically as the quantity of miners rose.

The estimated duration and reporting to the block table were essential for authentica-
tion and integrity between counterparties. The process reporting required approximately
ten minutes to authenticate the process, which was contingent on the authorized clients
and their venue for table block notification. The daily Bitcoin maximum was computed in
dollars. People’s interactions expanded as the volume of tweets climbed. This methodology
required an addition to the association as well as the vicious circle. Tweet frequency did
not mark the extent of the association, as people may have preferred to search for trending,
current, and relevant issues [20]. Search engine surge has also been connected to the price
of Bitcoins, which may be a trivial presumption. One of the essential supervised learning
paradigms for assessing the compensation generated from such behavior was reinforce-
ment learning (RL). RL focused on a framework and prototype architecture that offered
the platform a continual-learning framework. The learning model could be developed to
enhance the specified system structure and system performance with high accuracy, as
shown in Figure 5. The original objective of RL was to formulate a guideline for behaviors
to undertake in numerous steps in order to optimize potential benefits. Under certain
scenarios, the RL system computed this in the context of learning from compensation to per-
form a particular action and defining a policy for meaningful occupations. Pre-processing,
algorithm development, conversion, and extraction of features were the four main phases
for the original required data. To train and test the price information, we partitioned the
sample information and fed it into the RL method. There were 13 derived properties, with
interpretations and measurements in aggregate.
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The skilled forecasting model was compared using several outcome measures, com-
prising Absolute Error, Mean_Absolute_Percentage_Error, Mean_Absolute_Error, Mean
Square_Error and Root_Mean_Square_Error [22]. The prescription was categorized as follows:

AX:XO_X (1)

Here, A, is absolute error, X is the actual value of a quantity and X is the measured
value of the quantity,

14 N
MAE=13 |7 ®
j=1
where:
MAE = Mean Absolute Error;
> Total;

Y;: Value observed for the i process;
Y;: forecasted value for the jth process;
a: overall collected number of findings.

o/ N 7.
MAPE — 100% Zi—Z; 3)
n — Zi
i=1
where:
MAPE = Mean Absolute Percentage Error;
2. Total;
Z;: Value observed for the i process;
Z7;: forecasted value for the i process;
n: overall collected number of findings.
52
MSE = M (4)
n
(%)
n
Y-y
RMSE = -
sE= |y =N (5)

i=1
where:

Y; is the value observed for the i process;
Y;: is the forecasted value for the i process.

4. Implementation and Results

Herein, we described in great detail, the forecasting system’s operational procedure
and research domain. The machine learning atmosphere’s operating system used basic and
advanced browsers. Python and IDE were the programming languages used to simulate
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and validate the built models. The blockchain platform was designed with the Ubuntu
Linux 22.10 LTS operating system.

Figures 6 and 7 provide a daily study of Litecoin and Monero. The model was trained
for Litecoin and Monero, encompassing the years 20172021 and 1276 pieces of information.
The trained report sought to forecast the three-day price from 14 December 2022 to 17
December 2022, as per Table 1. Figures 8 and 9 provide a weekly study of Litecoin and
Monero, while Figures 10 and 11 provide a monthly study of the same. Table 2 shows
seven-day predictions of cryptocurrencies with MSE and RMSE. Similarly, Table 3 shows
thirty-day cryptocurrency predictions with MSE and RMSE. The rates are in dollars.

Three days of prediction of cryptocurrencies with MSE, RMSE,
MAE, and MAPE.

91.32 77.64
120 89 2 93.61 96.69 e e oo
100 7754 87.53 - 876 85.42 89.72
& 8067.14 59.72
S 60 52.03
;:5 40
20
0
RMSE MAPE
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EBPNN ®RBFNN ®ARIMA ®Proposed

Figure 6. Three days of Litecoin cryptocurrency predictions with MSE, RMSE, MAE, and MAPE.

Three days prediction of cryptocurrencies with MSE, RMSE,

MAE, MAPE.
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Figure 7. Three days of Moreno cryptocurrency predictions with MSE, RMSE, MAE, and MAPE.



Appl. Sci. 2023,13, 2692 90f13
Table 1. Three days of prediction of cryptocurrencies with MSE, RMSE, MAE, and MAPE.

Model Coin Type MSE RMSE MAE MAPE
BPNN Litecoin 32.861 47.972 49.844 8.683
Monero 33.854 45.852 32.323 5.422

Litecoin 22.467 12.471 40.286 10.281

RBFNN Monero 28.361 20.482 12.476 16.719
Litecoin 10.804 12.402 25.584 22.361

ARIMA Monero 12467 20545 18.621 20.481
Proposed Litecoin 06.384 03.309 03.309 04.009

P Monero 11.809 04.378 04.378 05.179

Seven days prediction of cryptocurrencies with MSE, RMSE,

MAE, MAPE.
. 100
g 38 L ——
8 70 —
L 60
50
MSE RMSE MAE MAPE
Axis Title
—o—ARIMA =e—BPNN Proposed RBFNN

Figure 8. Seven days of predictions of Litecoin with MSE, RMSE, MAE, and MAPE.

Seven days prediction of cryptocurrencies with MSE, RMSE,
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Figure 9. Seven days of predictions of Monero with MSE, RMSE, MAE, and MAPE.
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Figure 10. Thirty days of predictions of Litecoin with MSE, RMSE, MAE, and MAPE.
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Figure 11. Thirty days of predictions of Monero with MSE, RMSE, MAE, MAPE.

Table 2. Seven days of cryptocurrency predictions with MSE, RMSE, MAE, and MAPE.
Model Coin Type MSE RMSE MAE MAPE
BPNN Litecoin 10.801 12.403 14.581 22.358

Monero 35.449 20.536 18.620 20.478

Litecoin 22.457 12.462 40.286 10.281

RBFNN Monero 38.342 20.472 12.476 16.719
Litecoin 10.802 12.402 14.576 22.354

ARIMA Monero 38.448 20537 18.619 20.476
Proposed Litecoin 05.248 03.147 02.652 03.166
P Monero 31.369 06.306 05.857 07.386
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Table 3. Thirty days of predictions of cryptocurrencies with MSE, RMSE, MAE, and MAPE.

Model Coin Type MSE RMSE MAE MAPE
BPNN Litecoin 28.276 17.932 15.109 16.956
Monero 54816 23.987 20.784 20.232

Litecoin 48.249 35.468 47.868 48912

RBENN Monero 38.439 5.3246 42.419 40.560
Litecoin 36.420 30.452 38918 42.467

ARIMA Monero 42616 34.718 28.624 26.483
Proposed Litecoin 21.828 05.676 04.922 05.946
P Monero 30.916 21.348 20.671 20.462

We compared the outcome of our suggested strategy to the outcomes of other prior
systems. In the illustrations, yellow represents previous work [21] associated with this
technique. Orange represents planned system outcomes, while the real market value results
are indicated with red in this technique, over a time period of three days. The projection
was based on daily, weekly, and monthly Bitcoin price information. The time required to
execute the large volume of data took a minimum of 1 min and a maximum of 50 min. The
number of iterations and forecasting frame were employed to make the projection.

5. Conclusions and Future Work

Regarding the subjective outside aspects that influence forecasting, such as SARIMA
and ARIMA, which are frequently considered for monetary strategy analyses and academic
purposes, forecasting cryptocurrency prices is a challenging task. There have been several
hypotheses associated with this; these have had varying constraints and are mostly em-
ployed for time series. Using neural networks to determine prices has previously shown
satisfactory results in recent findings concerned with a range of techniques. For the purpose
of predicting the prices of Litecoin and Monero, we defined the reinforcement learning
development of a framework integrated with a blockchain framework. When compared to
other state-of-the-art strategies in this sector, the suggested scheme demonstrated better
performance. In this system, we reached improved consistency, in comparison to other
systems, with respect to Litecoin and Monero, which we mentioned in the previous relevant
literature. The intention of this study was to achieve superior results in cryptocurrency
prognosis with a lower degree of inaccuracy. Even though accurate predictions were made,
some of the limitations—such as a lack of data, public trust, human engineering, hardware,
and processing power—also influenced the prediction rate.

People from all around the world have been attempting to enter the cryptocurrency
network over the last ten years, as it has evolved to become a recognized corporate culture.
Forecasting the daily, weekly, and monthly value of these digital currencies, however, has
remained somewhat difficult. To address this issue, we applied reinforcement learning to
the forecast of two digital currencies: Litecoin and Monero. The objective of the projected
research in the future will be to investigate and strengthen the putative therapeutics.
Comparable efforts would include assessing other digital coins, comparing the results
of the current structure to those of other cryptocurrencies, and determining the results
obtained under various circumstances.
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