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Abstract. Electronic payments is something that is currently in high demand by investors
today, but transactions are often constrained due to various problems, especially from third
parties. For this reason, cryptocurrency emerged, which is one of the solutions for conducting
electronic payment transactions. Some types of cryptocurrency that are most in demand by
investors are bitcoin, ethereum, and ripple. The fuctuation value of cryptocurrency is very
difficult to predict so that investors often experience losses when making transactions. This
study aims to predict cryptocurrency prices such as bitcoin, ethereum and ripple using data
mining algorithms. The data mining algorithm used in this prediction process is K-NN, Neural
Network, SVM, Linear Regression, Random Forest and Decision Tree. Data mining modeling
is done by dividing the dataset into each type of commodity and then analyzed using each
algorithm. The results of this study indicate that the accuracy value obtained from some data
mining algorithms is good enough to predict eryptocurrency prices

1. Introduction

Non-cash payment is a form of technon},r application in banking that is being promoted at
the moment. Bank Indonesia divides 5 types of non-cash payment instruments, namely cards,
checks, crossed checks, debit notes, and electronic money. Of course, of the five types of payment
instruments, electronic money is the most needed option now [1]. Electronic money is now an
option that is starting to be used by many people, especially entrepreneurs, business people
and investors, this is because they think that electronic money will replace physical money in
the future. With electronic payments for transactions, problems often arise due to electronic or
virtual money both in terms of cwrrency and others.

Cryptocurrency is one of the virtual money that has its currency unit that can be used to
buy products or services online and offline [2]. Cryptocurrency emerged as an answer to the
current payment system constraints that rely heavily on third parties. Cryptocurrency can be
bought or sold using real or virtual currencies according to certain exchange rates in the same
way someone would exchange real currencies [3]. One popular type of cryptocurrency is Bitcoin
[4]. Bitcoin operates online a rlecentralial network without dependence on any government or
legal entity because it is very dependent on peer-to-peer networks and cryptography to maintain
its integrity [5].

The value of eryptocurrency such as bitcoin varies as much as stocks, the fluctuation is also
very difficult to estimate because it is very fast, causing some people who invest with bitcgia to
have difficulty knowing the right time to sell or buy it to get the maximum profit. The price
of Bitcoin does not depend on business events or government intervention, unlike market stock.




So, to estimate value, it is necessary to utilize technology to predict cryptocurrency prices such
as bitcoin.

Technological developments in this era, especially in the big data problem, make it easier
for humans to classify or predict things based on data obtained by analyzing using various
data mining and machine learning methods. Data mining is defined as "a non-trivial process of
ident#¥ing data patterns that are valid, new, potentially useful, and ultimately understandahble”
[6]. ata mining techniques are applied in Indonesia in many domains, some well-known
examples including valuation credit, weather prediction, and applications in the medical sector
such as the selection of the best in vitro fertilization embryos [7] Therefore, in this study, we
analyzed eryptocurrency transaction data using several data mining methods to find the best
price predictions for can make a profit when doing bitcoin transactions and other commodities,
with this research we can help many interested parties in predicting the price of bitcoin in
making predictions. .

2. Method
Stages of research conducted in predicting cryptocurrency prices are:
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Figure 1. Stages of research conducted in predicting eryptocurrency prices
In Figure 1, explain the stages of the research carried out, consisting of 5 stages as follows:

2.1. Identification of problem
Problem identification is done by reading the literature relating to cryptocurrency and studying

previous research on cryptocurrency data analysis to find this research topic.

2.2. Data collecting
The cryptocurrency data collection is done by scrapping transaction history data for the past 1
vear from a website that is commonly used for transactions namely coinmarketcap.com




2.3. Data preparation

The initial stage before data processing is done using WEKA tools to find out the results
of eryptocurrency price predictions from several datasets obtained during the data collection
process. Before it is processed using several data mining algorithms to find out the price
prediction results, the data preprocessing stage is carried out. Processing to eliminate noise
in the data and to balance the data so that data processing is easier to do and the results
obtained are also more relevant

2.4. Data processing

Data processing is performed by imple ting data mining algorithms used in the processing of
this eryptocurrency dataset, including K-Nearest Neighbor, Support Vector Machine, Random
Forest, Decision Tree, Neural Network, and Linear Regression. From each of these algorithms
will be obtained the accuracy value in predicting cryptocurrency prices and can be known what
method has the best accuracy in predicting cryptocurrency prices.

2.5. Accuracy evaluation

Evaluation of the accuracy value in this staly is not only seen from the amount of accuracy
obtained from a method but also seen from the value of Mean Absolute Error (MAE) and Root
Mean Squared Error (RMSE) generated by each method. In the prediction model, accuracy is
said to be best if the value of MAE and RMSE is 0.

Novelty of this research is that we make predictions on three commodities of cryptocurrency
namely in the form of bitcoin, etherenm and ripple and retrieve data from coinmarketcap.com
and make predictions using several data mining algorithms such as K-NN, Neural Network,
SVM, Linear Regression, Random Forest and Decision Tree where there have never been other
studies that predict eryptocurrency prices with the data and algorithms we use in this study.

3. Related Work
Research on the prediction abitcoin prices has been done by Rathan et al [8] in his research
explained that the purpose of this work is to obtain the accuracy of bitcoin price predictions
using different machine learning algorithms and compare their accuracy. Experimental results
were compared for decision tree algorithms and regression techniques.

ryptocurrency trading is now becoming popular in the field of investment so that its market
is similar to foreign exchange and stocks. However, because of its volatility, predictions are
needed in order to get the profit as desired. Preg@us research has been conducted by Radityo
et al [9] this study studies various ANN methods to predict the market value of one of the most
widely used cryptocurrencies, Bitcoin. The ANN method is used to develop a model to predict
the value of a Bitcoin cap the next day (next day prediction). This study compared four ANN
methods, namely backpropagation neural network (BPNN), neural network genetic algorithm
(GANN), backpropagation neural network genetic algorithm (GABPNN), and neuroevolution
from enhancing topology (NEBAT). The method is evaluated based on accuracy and complexity.
Experimental results show that BPNN is the best method with MAPE 1.998 & 0.038% and
training time 347 + 63 seconds.

Research Mittal et al [10] focuses on the prediction of cryptocurrency market prices based on
historical trends. For their research, they try to understand and identify the daily trends in the
cryptocurrency market that analyze features related to cryptocurrency prices. The dataset used
consists of more than nine features related to cryptocurrency prices recorded every day for a
period of 6 months. This study applies several machine learning algorithms predicting changes
in the daily price of a cryptocurrency.




4, Result and Discussion

4.1. Dataset

This study aims to predict the price of a cryptocurrency by looking at the value of a close at a
certain time by looking at the history of transactions made. The dataset used in this study is
the transaction history of some of the most popular cryptocurrency commodities taken from the
coinmarketcap.com website. The dataset consists of 3 types of the most popular cryptocurrency
commodity datasets namely bitcoin, ethereum and ripple. The data taken is the transaction
history of each commodity for 1 year. The dataset attributes consist of 5 attributes namely date,
open, high, low and close with a total of 181 data records. Data collection for the dataset is done
by scraping the coinmarketcap.com website. Table 1 shows the explanation of the attributes of
each dataset.

Table 1. Cryptocurrency Dataset

Attribute Description
Date Transaction date of cryptocurrency
Open Opening pgge/cryptocurrency initial price at a certain time
High he highest price of the opening price
Low The lowest price of the opening price
Close The closing price/cryptocurrency final price of a certain time

4.2. Data Preparation

The initial stage carried out in this research is the preprocessing stage. The preprocessing stage
is carried out to eliminate noise in data such as missing values and others and to simplify data.
Because the data taken from the website is too large and complicated, it needs to be normalized
to balance the data. In this stage, the normalization of each dataset is carried out to make
it easier to process data. The normalization phase is carried out by changing the maximum
value and minimum data value to 1 and 0. Table 2 displays the results of statistical data after
normalization.

4.3. Data Processing

The processed dataset consists of 3 datasets namely bitcoin, etherenm and ripple datasets with
a total of 181 data each. The dataset is processed using several data mining algorithms such
as K-NN, Neural Network, Decision Tree, SVM, Random Forest and Linear Regression with
cross-validation validation and K-fold validation methods. The results of experiments with 10
folds are shown in table 3 below:

Table 3 shows the experimental results of each cryptocurrency dataset using 6 da mining
algorithms with cross-validation validation, the number of fold = 10. From table 3 it can be
seen that the best accuracy of each dataset is obtained when the dataset is processed using the
Support Vector Machine algorithm (SVM) because it has the closest MAE and RMSE values to
zero. While the lowest accuracy for eryptocurrency price predictions for each dataset is obtained
when processed with a linear regression algorithm.

Table 4 shows the experimental results of each cryptocurrency dataset using 6 data mining
algorithms with cross-validation, the number of fold = 5. From these results, it can be seen
that the best accuracy for cryptocurrency price predictions is obtained from data processed by




Table 2. Statistical datasets after normalized

Cryptocurrency Value Result
Bitcoin ?ﬁnimum 0
Maximum 1
Mean 0.28
StdDev 0.201
Ethereum Minimum 0
Maximum 1

Mean 0.341

StdDev 0.23
Ripple Minimum 0
Maximum 1

Mean 0.164

StdDev 0.185

Table 3. 10 fold cross-validation experimental results

DataSet K-N Neural Network Decision Tree SVM Handom Forest Linear Hegression
MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE

Bitcoin o2z 00353 00288 0.0409 0.1514 0.2017 n.oz12 0.029 0.1234 01678 01438 0.1907
Ethereum 0.0224 0.0348 00476 0.0899 0.1889 0.2303 0.0227 00313 0.1469 01869 01813 0.2205
Ripple 0.0163 0.0354 0.0246 0.0363 0.1207 01856 0.0158 0.0278 0.1027 01543 01085 0.1604

Table 4. Results of experiments with 5 fold validation

DataSet K-N MNeural Network Decision Tree SWM Handom Forest Linear Hegression
MAE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE

EBitcoin 0.0208 0.0372 0.0453 0151 0.2011 00216 0.0294 012506 01703 0.1441 0.1811
Ethereum 0.0239 0.0345 0.0464 0.1886 0.2299 0.0234 0032 0.1447 01838 01819 0.2211
Ripple 00168 00224 00351 01203 01851 00162 00276 01002 0149 01203 01861

the Support Vector Machine (SVM) method. The lowest accuracy for each dataset is obtained
when processed by the decision tree method.

5. Conclusion

Cryptocurrency has a variety of commodities, the most popular of which are bitcoin, ethereum,
and ripple. Each of these commodities has fluctuating values that are very difficult to guess
so data analysis is needed to predict commodity prices so that investors can obtain maximum
profits when making transactions with these commodities, prediction of commodity prices can
be done with the help of data mining.

This research succeeded in providing information in the form of the best accuracy value
of eryptocwrrency price predictions after processing the transaction history data of each
cryptocurrency commodity using 6 data mining methods. The hest accuracy results are obtained
when the data is processed by the SVM method with cross validation. For the future research to
get price predictions of cryptocurrency better and more accurate, in future studies an increase
in the mumber of datasets and the addition of validation methods can be done or research using
other algorithms that have not been used in this study.
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