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Abstract

Nowadays, Bitcoin has become the most valuable cryptocurrency in the ecosystem of digital marketing. It is a type of money
that is virtual, and there is no existence of this money. Using bitcoin, a person can make an anonymous transaction over
the internet. Cryptocurrency is a computerized program that allows users to directly trade money value with one another.
On the other hand, bitcoin values have been extremely volatile and making them pretty difficult to forecast. It has dropped
nearly 10% of its value at the start of 2022 and pulling the wind from the crypto sector. And hence, the goal of this study is
to find the most precise and effective model to predict bitcoin values using multiple machine learning models. In this paper,
we investigate the price of bitcoin accurately by analyzing various parameters which affect its value. Data is taken from yahoo
finance, which is a part of the yahoo network and provides financial reports about the stock market. We will estimate the sign

of the daily price change with the greatest accuracy by using the available information.
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Introduction

Bitcoin is a kind of electronic money that runs without
the intervention of any central authority or government mon-
itoring. There is no middle man involved in the transaction of
bitcoin. It can only be used for digital payment or merely for in-
vestment purposes. Since it is decentralized means, no one owns
it (Figure 1). Bitcoin was created in 2008 to address the inherent
flaws in the trust-based transaction model, and it was originally

defined as a solely peer-to-peer electronic payment system [1].
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Figure 1: Variation in price of bitcoin at digital marketing

It is still leading the market of cryptocurrencies in
terms of market value, user choice, and popularity among us-
ers. According to Statist, in 2020, Bitcoin’s market capitalization
was 66 percent of the entire market value of all cryptocurrencies.
However, the percentage of bitcoin is decreasing due to the ris-
ing of other cryptocurrencies. In early 2021, the total number
of bitcoins exchanged in a single day touched its highest value
because of the people taking interest in bitcoin. Around 400,000
transactions were made in a single month, January. As per econ-
omists’ standards, investors do not regard Bitcoin as a currency;
Instead, they see it as fictitious financing equivalent to the web
shares of the last century [2]. Investment can be performed on
a variety of “Bitcoin exchanges,” which are online marketplaces.
Bitcoin is not bounded to any currency, and hence the user can
buy and sell by using different currencies. Mt Gox is the largest
Bitcoin exchange. A digital wallet is maintained for all the users
of bitcoin, which is almost the same as a virtual bank. The place
where all the timestamp data and transactions are stored is called
“Blockchain” [3]. The information stored in the blockchain is en-
crypted. At the time of the transaction, only the walled id of a

user is made public, but the user’s name is hidden [Figure 2].
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Figure 2: Usage of cryptocurrencies at digital market

In response to the two most important questions, heat-
ed debates have been arisen: Why is bitcoin so valuable? What
factors influence bitcoin’s price. Bitcoin’s value represents inves-
tor trust in cryptocurrency in the field of financial innovation
[4]. As a result, most previous research has focused on the factors
that influence or determine Bitcoin’s price. Since bitcoin was first
traded, investors have been troubled by price changes due to its
intrinsic volatility. It is also necessary to be able to forecast Bit-

coin price fluctuations.

Share market price forecasting has evolved over a de-
cades by utilizing readily available high frequency data [5] .
However, study on how to forecast its price is still lacking. When
applying machine learning algorithms to predict the price of bit-
coins, a common question arises, what characteristics should be
considered? However, there are other approaches for selecting
features [6,7]. Previous studies have relied on the domain knowl-
edge of researcher and have not taken feature dimensions into
account all [8,9]. We have tried to resolve this issue by combining
the conclusion of previous empirical studies by experts who have
a good understanding of the parameters that affect the price of
bitcoin. The manuscript is organized is as follows: In section one,
we have clearly explained about bitcoin followed by all the related
work in section two. Section three is about to implementation of
this work which includes description of dataset. In section four
we have discussed the results of our study. In the last section, its

conclusion and some future directions have discussed.
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Related Work

When it comes to analyzing the factors of bitcoin price
formations, empirical works play significant role. The very first
study on the bitcoin predictions was L. Kristoufek [10] work who
considered the market of bitcoin to be completely speculative
without any fundamentalist, and with the help of Wikipedia and
Google trends, they examined the relationship among bitcoin
and search queries. Later, for generating the latent source mod-
els, Shah et al [11] discussed the Bayesian regression procedure,
In this work, they create a basic bitcoin trading strategy based
on the prediction algorithms. The author in [12] analyzed all the
work that has been done to forecast the US stock market and
concluded that the MSE of the forecasting system was as great
as the SD of the excess return. The author, on the other hand,
shows that a number of basic financial and economic character-

istics can anticipate the market excess return. Many researchers

plemented deep learning model such as RNN and LSTM and
to compare with these model they have implemented ARIMA
model which is well known method for forecasting the time se-
ries data. They showed that long term dependencies are better
recognizing by long shot term network (LSTM), but it takes lon-

ger training time.

Forecasting the price of bitcoin can be compared to oth-
er economical time series forecasting task such stock market pre-
diction and foreign exchange marketex. The concept of employ-
ing ANN for such task isn’t new. For stock price prediction, the
MultiLayer Perceptron has been used in several studies [16,17].
In this study author utilized trail-error network parameter search
process. Steinkrau et al [18] implemented ANN model on a GPU
instead of CPU and reported that an ANN can perform three
times faster in training and testing the model.

are using the open-high-low-close data from Okcoin. Madan el Implementation
at [13] uses this dataset in minutes time period and separated the
data into series of 30, 60 and 120 minutes. On daily bitcoin data, Data Preparation

they performed three different binomial classification algorithms
such as SVM, Random forest and logistic regression. They pre-
dict the price of bitcoin with around 97% accuracy for the next
10 minutes. However, this study does not include a cross-valida-

tion step, which could lead to overfitting of the models.

A very big challenge of such studies is the false infor-
mation circulated through various social media platform like
Facebook, twitter, whatsapp...etc, which inflates/deflates prices
of cryptocurrency artificially [14]. Liquidity on Bitcoin exchang-

es is quite limited; as a result, the market is more vulnerable to

We have trained our machine learning model by using
yahoo finance dataset which is usually trained with the help of
the training data set. Everyday opens and closes are captured into
a dataset with respect to date and time of the market and these
will act as a test data set. We have 09 features in total out of which
have 07 independent and 02 dependent variables i.e., day_perc_
change & trend in training dataset and 09 independent variables
in test dataset. The date, open, close, day_perc_change and trend
are all categorical. The sample training data including mean,

standard deviation, min and max value of dataset can be seen in

manipulation. And hence, social media sentiments are not tak-  Figure 3.
en into account any longer. In of the study, Roche et al [15] im-

Open High Low Close Adj Close Volume
count 2705.000000 2705.000000 2705.000000 2705.000000 2705.000000 2705000e+03
mean 11219.325346 11521.833572 10885835851 11233.473891 11233.473891 1.468531e+10

std 16041.345649 16473.841710 15543927110 16047.741249 16047.741249 2.004174e+10
min 176.897003 211.731003 171.509995 178.102997 178.102997 5.914570e+06
25% 606.242981 608.458984 602.044983 606.271973 606.271973 7.901180e+07
50% 6292.640137 6409.850098 6202.373535 6300.859863 ©6300.859863 5.064430e+09
75% 10393.900391 10663.919922 10182.464844 10399.668945 10399.668945 2.458267e+10
max 67549.734375 68789.625000 66382.062500 67566.828125 67566.828125 3.509679%e+11
Figure 3: Small sample of the dataset with the description of all the variables used
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The closes and avg price is calculated over a period of
time, based on that day_perc_change & Trend were calculated
and defined (Bear drop, Bull run, Positive, Slightly positive, Neg-
ative, Slightly negative). In tablel, all the variable names of data-

set are clearly explained. The entire attribute has been defined for
a particular time. It is clear that, not a single null value is present

in our dataset Figure 4.

<class "pandas.core.frame.DataFrame’ >
RangelIndex: 2704 entries, € to 2783
Data columns (total 7 columns):

= Column Non-Null Count Dtype
e Date 27€4 non-null object
1 Open 27€¢4 non-null floaté4
2 High 27e4 non-null float64a
3 Low 2724 non-null floaté64a
4 Close 2724 non-null floaté4a
S Adj Close 274 non-null floaté4a
6 Volume 27e4 non-null inté4

dtypes: floate4(5),
memory usage: 148.0+

inte4(1), object(1)

KB

Figure 4: showing that no value is null in the dataset

Exploratory Data Analysis

We have done analysis over the data by structuring; vi-
sualizing and classifying. The libraries used for data analysis are
pandas, matplotlib and seaborn. For the sake of structuring the
data we have used pandas and for visualizing we imported sea-
born package and finally to represent in a graphical statistical

manner we used matplotlib.

Open/close mostly refers to the value of a cryptocur-
rencies at a time interval, i.e., start of the day refers to the cryp-
tocurrency opens, whereas in parallel the price at which a cryp-
tocurrency closes at a time period, i.e., at the end of the day. The
following are the graphs of visualized data Figure 5 (a) & Figure.5
(b)
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Figure 5 (a): Opening value of the bitcoin market Figure 5 (b): Closing value of the bitcoin market
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Since the May 2020 halving, the price of bitcoin has
increased by 300 percent which shows that it is still considered

=40
o 500 w00

as a highly volatile asset having daily price swings of 5 to 10%
(Figure 6).
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Figure 6: Day per change at digital market of bitcoin

The closes and avg price is calculated over a period of
time, based on that day_perc_change was defined. In the world
of market investing, the terms “Bull” and “Bear” are frequent
terms that were used to refer to various conditions of the mar-
ket. This represents the general state of the stock markets, i.e.,
whether they are gaining or declining in value. As an investor, it’s
critical to understand how current market conditions affect your

investment portfolio.

The trends of the stock are observed based on the daily
returns i.e. daily percentage change in closing price of the crypto.
The trends are analyzed based on the following conditions. Fig-
ure 7(a), Figure 7 (b)

1. If the daily returns are between -0.5 and 0.5 that means very

slight change or no change

Shight or No Change

Trend

Positive

Negative

2. If the daily returns are between 0.5 and 1 that means slight
change on the positive side

3. If the daily returns are between -1 and -0.5 that means slight
change on the negative side

4. If the daily returns are between 1 and 3 that means change on
the positive side

5. If the daily returns are between -3 and -1 that means change
on the negative side

6. If the daily returns are between 3 and 7 that means top gains
7.1f the daily returns are between -3 and -7 that means top losses
8. If the daily returns are greater than 7 that means bull run
(crypto prices are on rise)

9. If the daily returns are lesser than -7 that means bear drop

(crypto prices are on decline)

Slight negative

Slight positive

Among top losers

Among top gainers

Figure 7 (a): Represents the trend of bitcoin market

JScholar Publishers

J Comput Sci Software Dev 2022 | Vol 1: 104



11§38 13134

Figure 7 (b): Median for the trend of the bitcoin market

In most of the cases investors withdraw their reverse, further sending prices lower (Figure 8)

share from the bear market till the trend to take up

Rolling Mean
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Figure 8: Represents the rolling mean of 10 and 30 days respectively
The rolling mean is defined based on price and number The upper circuit limit is the highest price a stock can

of days respectively. In following figure, the blue curve shows reach on a given day, while the lower circuit limit is the lowest.
cases the rolling mean of 10 days whereas, green curve showcases ~ Similarly, the lower circuit limit is the lowest price that a stock can
the rolling mean of 30 days sequentially. reach, and when a stock reaches this limit, there will be just sellers

and no buyers.
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Figure 9: Represents the upper and lower circuit of crypto bitcoin
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Architecture of the procedure of machine learning algorithm

Every model in machine learning must follow an archi-
tecture in which main steps remains same but the dataset and
choosing methods can be different. All these procedures must
be followed for each dataset used to create ML model. The archi-
tecture of linear regression which based on supervised machine

learning is given above.

In regression analysis we investigate the relationship
between a dependent and independent variable. It shows the
changes on a dependent variable on the y-axis to the changes
in the explanatory variable on the x-axis, by drawing it with the

available dataset.

Applving the

algorithm
Checking

Accuracy

Deploy
Expacted

Alternate
algorithm

V=a+bX Eql

Eql is a linear regression where X is an explanatory
variable and Y is a dependent variable and b is the slope of the
line, a is the intercept. The primary aim is to find the best suit-
able values for a and b that will result in the best-fitting line for a

given dataset values.

Results and Discussion

Below graphs represent the prediction of linear regres-

sion model before training and after training the model.
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Figure 9(a): Before training the model

Bitcoin price prediction and its analysis is one of the
most promising tasks to complete. A number of factors are af-
fecting its price. Market volatility is also an important factor to
consider while predicting its future value. Various dependent
and independent parameters are influencing its price. And hence
the prediction of rise and fall of Bitcoin price is extremely dif-
ficult.

Although, machine learning algorithms make it a little
easy to forecast its future price. Since the time machine learning

introduced, market prediction advancements have begun to in-
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§{ — mtumns
strat LR

-91“'@ -91&\\ L -pf_.a"* ﬂl\_ﬁ‘-‘ ﬁ-p'@ ﬁ“@ 101"'0

Date

A
Figure 9(b): After training the model

clude such approached in analyzing the data. Machine learning
not only saves time and resources but also outperforms people in
terms performance.

Without training, the model cannot predict accurate
future value of any dataset. But after training the model, we get

more accurate result than previous one.

The outcome suggests that utilizing the liner regression
technique to predict bitcoin price is very effective. In our study,
we have trained 80% data and kept 20% for testing purpose. We

got nearly 90% accuracy and beat the existing work.
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There is no involvement of government in issuing and
or in regulating the bitcoin and hence no government policy can

be applied on bitcoin.

But it depends on the supply and the demand of the
market, its availability, other cryptocurrencies and the most im-

portant sentiments of the investors.

Conclusion and Future work

In this work, we examined machine learning methods
linear regression to predict bitcoin future price. We have ex-
tracted feature variables of bitcoin like open, close, high, low,
etc. These parameters can be highly effective for prediction of

bitcoin’s price and it should be considered. The majority of our

JScholar Publishers

J Comput Sci Software Dev 2022 | Vol 1: 104



result outperform than most of the other machine learning al-
gorithms. Although, there are various factor which can affect
the price of bitcoin. Social media rumors, government new poli-
cies, new laws...etc. can play a big role in the fall and rise of the
bitcoin’s price. Our study has numerous limitations in terms of
sources of data and methods, which indicate future research di-
rections. Consequently, for the best results from all the methods,
dataset must always be updated. We plan to look at new meth-
odologies, such as the ARIMA and statistical method the deep

learning model RNN, to improve our research.
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