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ABSTRACT 
 

Bitcoin is a currency and a digital system. As currency serves for everything that any currency serves, without 
belonging to a government entity that issues and supports it, is based entirely on the digital system that was 
designed by its creator, Satoshi Nakamoto. The Bitcoin does not belong to any country or government; and 
since its creator is anonymous and decided that his invention was a free license, it does not belong to any 
individual or private company. Also, those who keep their platform running are the users themselves. 

Investing in bitcoins is precisely the same as making investments with other currencies; the principles are 
basic: buy cheap and sell expensive and with it is possible to obtain again, but in the case of digital currency 
there are important considerations because it is a virtual currency. The first of these is its volatility.  

The price of a bitcoin fluctuates several times during the day in greater magnitude than other currencies or 
stocks, which is a risk for most, but an opportunity for speculators who know their markets. In this work, an 
estimation of the success of this cryptocurrency was made in the next ten years. A complete mathematical 
analysis is shown based on time series. 
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1. INTRODUCTION  
 

Money is considered as an instrument of economic 
organization. It differs from the traditional means of 
exchange in that it does not need to coincide with the 
individual and immediate needs of the exchange 
partner, due to its widespread acceptance, money 
allows exchanging goods or services in greater or 
lesser quantity. It results in a more developed, robust, 
more accepted and cheap trade [1]. 

 

From an economic abstraction, any item used as 
money acquires three primary functions: it has to 
function as a medium of exchange, a reserve of value 
and a unit of account [2]. 

          The most important function of money is 
that it facilitates transactions to meet the needs and 
desires of the person who owns it; this functional 
nature depends on its widespread acceptance 
between the parties in a transaction [3]. 

 

          Currently, according to Invest.com, more 
than 500,000 companies worldwide accept bitcoins. 
Among them are huge companies such as Dell, 
Google, Microsoft and even the Expedia travel 
agency. However, the situation of the principal 
online retailers (1000), only 10% accept bitcoins [4]. 

 

Bitcoins are accepted for daily business activity. 
For example, in the so-called "Bitcoin-Kiez" which 
is used in the city of Kreuzberg in Berlin, it has 40 
retail stores and small companies that accept bitcoins 
as a means of payment for goods and services [5]. 

           

Bitcoin is a medium of exchange must maintain its 
value over time. It allows a person to acquire it and 
then use it to buy goods and services at a later date 
[9]. 
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Bitcoins incorporate value as long as there 
continues to be a continuous demand. The literature 
shows how it has been developed since November 
2013, and the exchange value of bitcoins towards the 
US dollar has always exceeded USD 150 [1][2][3].  

 

In December 2017, the value of Bitcoin reached a 
maximum, more than 19,000 US dollars [6]. 

 

It is also used as an accounting unit since it 
provides a common denominator to designate the 
prices of the goods or services that are exchanged. 
The value of each good and service can be expressed 
in terms of a monetary unit, that is, a national 
monetary unit such as the euro or the US dollar.  

 

The Bitcoin system also provides a nominal unit 
(BTC) that can be used to quantify the values of 
goods or services and make them comparable. 
However, the value of a Bitcoin unit is more volatile 
than virtually any other currency authorized by the 
state [1][4]. 

 

          Currently, it is not possible to say if and to 
what extent the acceptance of bitcoins or other 
virtual currencies will increase in the future. 
However, we will try in this work to show the 
perspective and its tendency. 

 

Empirical data indicate that, in most cases, 
bitcoins are used to acquire investment assets rather 
than as a means for transactions in goods and 
services. As the supply of bitcoins is not subject to 
the control of a central authority and the possible 
number of units in circulation is limited to 
approximately 21 million, bitcoins and other virtual 
currencies could offer an alternative to the 
conventional banking systems sanctioned by the 
state [7]. 

Very similar to gold, bitcoins get their value from 
the fact that they are not reproducible in unlimited 
quantities but, unlike physical items, they offer most 
of the cost and flexibility advantages of using non-
payment methods [8].  

 

According to Bloomberg, Bitcoin shot up 79% 
since the beginning of 2016 to more than 778 US 
dollars, its highest level since the beginning of 2014. 
That is four times the advance registered by the level 

reached by the Russian ruble and the Brazilian real 
[10][11]. 

After its creation in 2008, world economists 
praised Bitcoin for the largest and most influential 
cryptosystem in currency markets, an apparent 
monetary evolution in an increasingly digital world 
[12].  

 

However, by 2014, its value had collapsed 58% as 
governments limited their use and one for that modus 
the bag lost funds. There are some reasons for this 
currency to be reborn now, from capital controls in 
places like China, the United Kingdom and the 
United States [13]. 

 

This article analyses the behaviour of the financial 
system worldwide and its impact on the market 
through a new economy called Bitcoin, where an 
online market prevails, and transactions are 
innumerable, euros are accepted as currency, 
American dollars, Russian rubles and the yen in 
various internet sites [14].  

 

Beginning in the 1980s, within the framework of 
the new accumulation regime, a financial 
globalization was detonated that gave rise to 
deregulation, capital liberalization, and exchange 
among nations, which greatly exceeded the borders 
of developed countries, given that the Opening up to 
capital inflows was a powerful incentive to reform 
the financial systems of developing countries [15]. 
See Figure 1. 

   

This brought with it a financial instability, which 
can be defined as the imbalances in trade and 
uncertainty among the economies of the capitalist 
countries, due, on the one hand, to the emergence of 
large investment institutions and on the other to the 
growth of the world product under the scheme of a 
globalized economy [16]. 
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Fig. 1. Bitcoin History. 

The basic argument that this paper considers is 
that in the changing world of globalisation, the 
money markets change structure and operation, 
change and adopt new financial products, because of: 

a) 1. An increase in international competition;  

b) 2. The increase in risk inherent in credit 
operations; 

c) 3. The tendency to release the regulations 
that are imposed on financial systems. 

 

Financial liberalisation has contributed to the 
rapid growth of credit, which in turn has generated 
vulnerability in the financial system and if regulatory 
oversight is not appropriate to address the problems 
created by credit booms, regardless of whether the 
system is well designed or not [17] [18].  

 

If it is applied effectively, it will be possible for 
instability to occur in the financial system: banking 
panic; effects of a monetary contraction (the fear that 
means of payment cannot be obtained at any price). 

 

Therefore, it is considered that financial 
globalisation is an irreversible phenomenon linked to 
the new information technology, whose impact on 
the economy is favourable, due to the opening and 
financial liberalisation [19] [20].  

This, of course, has to do with the new structure 
of the International Financial System through the 

global economic integration that began in 1944 with 
the birth of the Bretton Woods institutions: The 
International Monetary Fund (IMF) and the World 
Bank (WB), since the world trade and capital flows 
were restored, generating a greater interdependence 
among the economies of the world [21] [22]. 

 

In Mexico, the financial system in the 1990s began 
with a deregulated banking system, a highly 
concentrated commercial bank that did not fulfil the 
functions of generating financing for productive 
investment or offering effective deposit rates to 
savers.   

 

It this was presented from the North American 
Free Trade Agreement (NAFTA), foreseeing as a 
strategy that of associating with foreign 
intermediaries up to 30% of the share capital, as 
established by the Law on Credit Institutions [23]. 

 

In the case of Mexico, the signing of NAFTA, the 
application of this model has led to the reduction of 
real wages, the appreciation of the exchange rate and 
the opening to competition of imports favouring, the 
real cheapening of the exchange rate [24]. 

 

Currently, Cryptocurrency is a digital strategy 
designed to function as a means of exchanging goods 
using cryptography to secure transactions and 
control the creation of additional units of currency 
[15]. 

 

Money issued by the central bank of a State is 
recognised as a currency. In some cases, a group of 
nations can use a common currency; for example, the 
monetary unit of the European Union (euro). Its 
value is that this currency is generally accepted in the 
exchange of goods or to settle accounts, not because 
of its value in itself, but because it provides the 
possibility of acquiring others in exchange for it. 

 

The currency is the instrument that allows 
exchanges in the framework of a capitalist economy. 
In addition to serving transactions, the currency is 
also a reserve of value immediately available. Valid 
for acquiring rare goods, it would not serve in a 
society in which abundance could satisfy all the 
needs of each. 
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Although historically, the currency emerged with 
the division of labour between production and trade. 
Through the currency exchanges stopped being 
made by barter. The first coins took very different 
forms: livestock, cereals, spices. 

 

The need to have an easily transportable and 
divisible currency quickly imposed the use of metal. 

 

2. DEVELOPING 

For the realisation of this research, the linear 
regression model was used. Regression is the set of 
techniques used to explore and quantify the 
dependency relationship between a quantitative 
variable called a dependent variable or response, and 
one or more independent variables called predictor 
variables. 

The first step to determine whether or not there 
may be dependency/relationship between variables 
is to graphically represent the observed pairs of 
values through a point cloud, which is known as a 
scatter plot (SPSS, 2007). 

Once the data is represented and after detecting 
that between two or more variables there is a 
relation, the next step would be to try to model this 
relationship. 

The most straightforward statistical modelling to 
express the dependent variable through its predictor 
variables is through a linear equation (1). 

 

𝑌 ൌ  𝛽   𝛽ଵ𝑋ଵ   ⋯  𝛽𝑋𝑌 ൌ  𝛽  
 𝛽ଵ𝑋ଵ    ⋯  𝛽𝑋                                     (1) 

The simplest case for a single variable would be a 
line Y = mx + n, and it is called simple linear 
regression. When 𝑘   1𝑘   1 is called multiple 
regression. 

To these data, the Pearson correlation coefficient 
was calculated to determine the linear relationship 
between the two variables, because it requires that 
the variables be quantitative and that the two 
variables be distributed normally. 

The result of this correlation was 0.6971604, 
which indicates that there are a positive correlation 
and a direct relationship between the variables 

In this research, the simple Linear and Bayesian 
statistics were performed, in order to be able to relate 
and compare our data of each prediction to make it 
more accurate.  
 
 
3. SIMPLE LINEAR REGRESSION 

The simplest regression model case is the 
construction of a line that defines the relationship 
between the response variable, Y, and the predictor 
variable X. The model is shown in expression (2). 

 

𝑌 ൌ  𝛽   𝛽ଵ𝑋ଵ    𝑒                      (2) 

 

where 𝛽 and 𝛽ଵ are known as regression 
coefficients and are, respectively, the ordinate at the 
origin (the cut-off point with the y-axis) and the 
slope of the regression model line. 

In the equation e is the random error, it represents 
the difference between the value adjusted by the line 
and the real value. It reflects the absence of absolute 
dependence between the variables; the relationship 
is subject to uncertainty. 

The simple linear regression model has the 
structure shown in equation (3). 

𝑦  ൌ  𝛽   𝛽ଵ𝑥   𝑒                      (3) 

  for  𝑖 ൌ 1, . . . , 𝑛𝑖 ൌ 1, . . . , 𝑛. 

After the adjustment made of a regression line to 
a data set, and let (xi, yi) be any point. Then yi can 
be in (4). 

𝑦  ൌ  𝑓ሺ𝑦ሻ   𝑒 ൌ 𝑦పෝ  𝑒       (4) 

Where 𝑦 is the value adjusted to the line of the 
observed value 𝑦 y 𝑒 is the error and to which it is 
called residue. 
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Given the characteristics of our acquired data, it is 
possible to apply the least squares method, where the 
general procedure consists of estimating the 
regression coefficients 𝛽 y 𝛽ଵ to obtain the 
line 𝑦  ൌ  𝛽   𝛽ଵ𝑥 

When any line is adjusted in a data set, it is 
possible to find the existence of small differences 
between the values estimated by the line and the real 
values, which produces a random error 𝑒  ൌ  𝑦 െ
𝑦పෝ . 

If all the residuals are added to obtain an estimate 
of the total error, the data when adding positive and 
negative differences can be cancelled. Try to solve 
this problem, the differences are squared (Ferrari & 
Head, 2010). 

Therefore, with the least squares criterion, the 
regression coefficients 𝛽 and 𝛽ଵ, are estimated, 
minimising the sum of the squares of the residuals. 
This general equation is shown in (5). 

𝑀𝑖𝑛𝑖𝑚𝑎𝑙௨ௗ ൌ ∑ 𝑒
ଶ

ୀଵ  𝑖 ൌ
   ∑ ሺ𝑦 െ 𝑦పෝሻଶ

ୀଵ ൌ  ∑ ሺ𝑦 െ 𝛽 െ 𝛽ଵ𝑥ሻଶ
ୀଵ             (5) 

Our first step is to apply the Shapiro-Wilk test, to 
obtain the contrast of the normality of a data set. It is 
proposed as a null hypothesis that a sample 
𝑥1, . . . , 𝑥𝑛 comes from a normally distributed 
population. Equation (6) shows its calculation. 

𝑤 ൌ
∑ ሺି௫ሻమ

సభ
∑ ሺ௫ି௫ഢෞሻమ

సభ
                        (6) 

Where 𝑥 (with the subscript i in parentheses) is 
the number that occupies the ith position in the 
sample and 𝑥 is the simple mean.  

Since the null hypothesis is that the population is 
normally distributed, if the p-value is less than alpha 
(level of significance) then the null hypothesis is 
rejected (it is concluded that the data do not come 
from a normal distribution).  

If the p-value is more excellent than alpha, the 
hypothesis is not rejected, and it is concluded that the 
data follow a normal distribution. 

We have a regression model with the ability to 
relate the predictor variable and the dependent 
variable.  

We can use it now to predict future events of the 
dependent variable through new values of the 
predictor variable.  

For this, one of the following conditions must be 
verified: 

1. The value of the predictor is within the 
range of the original variable. 

 

2. If the value of the predictor is outside the 
range of the original, must ensure that 
future values will maintain the proposed 
linear model. 

  
4. RESULTS 
 

The results shown correspond to the simple 
regression analysis of three parameters: 

 
1. Historical of its Price; 

 
2. Historical Market Capacity; 

 
3. Historical of transaction volume. 

 
 

All the historical data were obtained from 
Blockchain (https://blockchain.info); these data 
have bi-monthly information. 

 
The data obtained has the Bitcoin price estimate 

from its birth to May 2017. Figure 2 shows the 
critical history of its Price, Figure 3 — the history of 
Market Capacity and Figure 4, the historical volume 
of transactions. 

 

Our first step is to apply the Shapiro-Wilk test, to 
obtain the contrast of the normality of a data set. It is 
proposed as a null hypothesis that a sample 
x1, . . . , xn comes from a normally distributed 
population. 
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Fig. 2. Bitcoin price history. 

 
Fig. 3. Historical Bitcoin Market Capacity. 

 

  
Fig. 4.  Bitcoin transaction volume history. 

 

For our investigation, Table 1 shows the result 
obtained for our three analysis parameters. 
 

Table 1. Result of the Shapiro-Wilk Test 

Parameter W P-value Correlation 

Price 

 

0.64253 < 2.2e16 0.6971604 

Market 

capacity 

 

 0.60111 < 2.2e-

16 

0.6812666 

Volume of 

Transactions 

 

0.50534 < 2.2e-

16 

0.5388011 

 

Once we saw that there is a relationship between 
the variables, the model was adjusted.  

 
 
The linear regression was applied; the values 

obtained are shown in Table 2. 
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Table 2. Residuals obtained 

 Waste 

Variabl

e 

Min 1Q Media

n 

3Q Max 

Price -

1135.1

2 

-

248.22 

41.12 253.56 488.58 

Market 

capacity 

-

6.316e

+09   

-

3.413e

+09 

-

9.700e

+08 

1.903e

+09   

3.951e

+10 

Volume 

of 

Transac

tions 

-

39296

679   

-

15331

640   

-

60334

63    

68958

62 

38411

6837 

 

Table 2 shows the difference between the 
experimental values and adjusted by the model.  

 

Tables 3, 4 and 5 show the correlation of the 
coefficients obtained from the regression for their 
behaviour in Price, Market Capacity and volume of 
transactions. 

 

 

Table 3. Correlation of the Coefficients obtained from the price 
regression 

Coefficients  Estimated  Standard 
error   

t-

value 

Pr(>|t|) 

Intersection -

283.19848 

17.41464 -

16.26 

<2e-16 

 

X 0.73968 0.01922 38.49 <2e-16 

 

 

Table 4. Correlation of the Coefficients obtained from the 
regression in Market Capacity. 

Coefficients Estimated Standard 
error 

t-

value 

Pr(>|t|) 

Intersection -17146751 1602918 -

10.70 

<2e-16 

 

X 44922 1780 25.24 <2e-16 

 

 

 

 

 

Table 5. Correlation of the Coefficients obtained from the 
regression in the volume of transactions. 

Coefficients Estimated Standard 
error 

t-

value 

Pr(>|t|) 

Intersection 589.54972 9.64709 61.11 <2e-16 

 

x 0.65708 0.01707 38.49 <2e-16 

 

 

Tables 3, 4 and 5 show the estimates of the model 
coefficients are provided together with their standard 
deviations ('standard error'), at-value and the 
probability of the null hypothesis that the 
coefficients have a value of zero. In this case, for 
example, there is evidence that both coefficients are 
significantly different from zero. Figure 5, 6 and 7 
shows the result of the linear regression for the three 
parameters analysed. 

 

 
Fig. 5. Linear Regression in Price 

 
Fig. 6. Linear Regression in Market Capacity 
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Fig. 7. Linear Regression in transaction volume 

 
The adjustment intervals specify the calculation of 

confidence or prediction intervals (tolerance) at the 
specified level, sometimes referred to as narrow 
versus wide intervals. 

 
The prediction intervals are for a single 

observation in each case, the data used for the 
adjustment with variance, the estimated value of σ2.  

 
The default is to assume that future observations 

have the same error variance as those used for the 
adjustment. 

 
Tables 6, 7, and 8 show the prediction values of 

the model proposed for each parameter. 
 

Table 6. Prediction values for the price  

N Adjustment Low High 

1 -282.4588 -959.5146 394.5970 

2 -281.7191 -958.7732 395.3350 

3 -280.9794 -958.0319 396.0730 

4 -280.2398 -957.2906 396.8111 

5 -279.5001 -956.5493 397.5491 

6 -278.7604 -955.8080 398.2872 

 

Table 7. Prediction values for market capacity 

N Adjustment Low High 

1 -4686386643   -15814929097 6442155811 

2 -4674751330   -15803266763 6453764104 

3 -4663116016   -15791604464 6465372432 

4 -4651480703  -15779942200 6476980794 

5 -4639845389  -15768279969 6488589191 

6 -4628210076  -15756617774 6500197622 

Table 8. Prediction values for transaction volume 

N Adjustment Low High 

1 -17101830  -79222651 45018992 

2 -17056908  -79177576 45063760 

3 -17011986  -79132502 45108529 

4 -16967065  -79087428 45153298 

5 -16922143  -79042355 45198068 

6 -16877222  -78997281 45242837 

 

Figure 7, 8 and 9 show the final prediction of each 
parameter. 

 
The next step is to predict the values for later 

periods, in this case, they are bi-monthly and to 
cover the ten years proposed we are talking about six 
reports per year, 60 in total. 

 
The estimated prediction produces the values 

obtained by evaluating the regression function 
within the framework of the defined model; the 
standard errors of the predictions were calculated. 

 
 

 
Fig. 7. Future Observations in Price 
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Fig. 8. Future Observations on Market Capacity 

 

 
Fig. 9. Future observations in transaction volume 

 
 
 5 CONCLUSION  
 

Once we finished our research on the Bitcoin 
world and realised our project to take advantage of 
the energetic waste that the Bitcoin miners produce 
when mining, we will present the conclusions that 
we have reached after carrying out the work: 
 

1. The Bitcoin network is secure and reliable, 
it has never been hacked and never stopped 
working each day of the year.  
 

2. Bitcoin being a great achievement since the 
Visa payment network was without service 
8 hours in Europe. 
  

3. Bitcoin does not need third-party 
intermediaries such as state institutions or 
private financial agents, thus reducing the 
costs of international transfers. 

 
4. After the surveys made in this blog, we 

have been able to observe that the Bitcoin 
is not entirely known, which influences that 
it is more or less used. This ignorance 
produces distrust and therefore leads to a 
little use of a cryptocurrency that is 
expanding. 

 
5. Also through the surveys, we can see that 

after receiving the necessary information 
about this virtual currency, most of the 
voters would be willing to use it, so that a 
more excellent knowledge of it could 
launch its expansion and use. 

 
6. Although the governments do not finish 

accepting it, in Spain, there are already 
several ATMs that allow access to the 
Bitcoin wallet, which makes this currency 
more and more accessible. 

 
7. After carrying out a study on the viability 

of our project, we estimate that in 9 months 
there would be complete amortisation of 
the mining equipment (Antminer S7 + PSU 
Corsair 1200w) and from there, an income 
would be received with the current 
difficulty of approximately 6-7. Dollars / 
Day (to which you would have to discount 
the electricity cost) with the added benefit 
of free heating. 

 
8. On the other hand, if the price of Bitcoin 

had remained above 425 Dollars / Btc, the 
machinery would have been amortised in 
the six months under study, there could 
even have been a benefit in this period as 
the price of Bitcoin exceeded 450 euros. 

 
9. This project is more than viable, even 

though it is a high cost. As already 
explained above, the use of the heat 



Journal of Theoretical and Applied Information Technology 
15th December 2019. Vol.97. No 23 

 © 2005 – ongoing  JATIT & LLS   

 

ISSN: 1992-8645                                                                  www.jatit.org                                                      E-ISSN: 1817-3195 

 
3606 

 

produced by the miner and the saving of 
heating that this entails, added to the 
production of the miner offers a more than 
obvious benefit. 

 
10. Not only do we save money, but we also 

save energy by using the waste as heating, 
contributing to a certain extent with the 
environment. 

 
11. The installation of the project in homes is 

straightforward and convenient, so it 
should not worry about looking for a 
secluded site or with specific conditions 
since all it needs is a connection to the 
electricity and Internet. 
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