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Abstract Recently, research on predictive systems using deep learning and machine learning of artificial
intelligence is being actively conducted. Due to the development of artificial intelligence, the role of the
investment manager is being replaced by artificial intelligence, and due to the higher rate of return than
the investment manager, algorithmic trading using artificial intelligence is becoming more common.
Algorithmic trading excludes human emotions and trades mechanically according to conditions, so it
comes out higher than human trading yields when approached in the long term. The deep learning
technique of artificial intelligence learns past time series data and predicts the future, so it learns like
a human and can respond to changing strategies. In particular, the LSTM technique is used to predict
the future by increasing the weight of recent data by remembering or forgetting part of past data.
fbprophet, an artificial intelligence algorithm recently developed by Facebook, boasts high prediction
accuracy and is used to predict stock prices and cryptocurrency prices. Therefore, this study intends
to establish a sound investment culture by providing a new algorithm for automatic cryptocurrency
trading by analyzing the actual value and difference using fbprophet and presenting conditions for
accurate prediction.

Key Words : Artificial intelligence, prediction system, fbprophet, deep learning, machine learning

Atk dare]F vl "Jﬂg] A= Hﬂzﬂ?ﬂ z700 weh 71 A1A
24 w Q17ke] mim FolER T FA U2tk AT Held 7

of AIAIE dlolE & ghF3tal v E dS5ate] A9 ShGalA Har, Wstehs e g8 F o] S8
S7FehaL dtk. 58] LSTM7IH- A9 dloJE] UF-5 7]oJelAY lojie]e FE|= o] Hlo|Ele] HjFo =
of mE of|Sell &3k itk FH < facebookoll Al ANEet AF A5 ¢ag]F<l fbprophet E2 oS 3
Argste] T FastE] AlA] o Sl AREE AL gtk whEbA] A= fbprophetS 5”1404 A A gk
At Gt oSS g 2AES AXEte dEslE AswlElE ab] fdk A2 darg5e AlgEte] 1

o

OO =N T A

fLN

A B3 AHA/E U olAstug ek,

FAo] : Q1EZA %, o= A~ fhprophet, Y& Y, 74

*This research was supported by 2021 Baekseok University Research Fund.
#«Corresponding Author : Sunghyuck Hong(shong@bu.ac.kr)

Received September 13, 2021 Revised October 23, 2021
Accepted November 20, 2020 Published November 28, 2021



360 HALHFHTFAT A9 Al1S

1. Introduction

Recently, neural network algorithms such as
CNN (Convolutional Neural Networks) have been
used in various fields such as images, natural
language processing, and robotics by enabling
atypical data analysis that was difficult to learn
in the past due to the development of hardware
and the advent of big data processing techniques.
Deep learning is a technique that is widely used
learning methods. Since it
itself

providing prior knowledge, a lot of research is

among machine

generates and analyzes data without

being conducted recently. In particular, stock
investment in the financial field is the field of
interest in artificial intelligence, and if it is
possible to predict stock prices using artificial
profits can be expected.

intelligence, huge

Recently, as the trading volume of
cryptocurrency exchanges has surpassed that of
securities companies, many studies have been
conducted on automatic cryptocurrency trading
and prediction of cryptocurrency prices using

artificial intelligence [1—2].

2. Related Work

2.1 LSTM
LSTM 1is an abbreviation of Long Short Term

Memory, and is mainly used for past time series
processing. It predicts the future by learning past
data of stock prices, and compares it with actual
data to make predictions by reflecting the flow of
the past. LSTM is a structure in which when an
input value is entered, it is cycled several times
to calculate an output value. In the middle, it
acts as a bridge with a value of h. It is called a
hidden state, and the role is to remember some
and erase some, so using only some of the past
data is the key. The advantage and characteristic
of LSTM is that historical data are not equally

used for future forecasting because the distant

past does not affect the present price and the
recent past affects the present price. Fig 1. is the
basic configuration diagram of LSTM [3].
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Fig. 1. Configuration of LSTM

2.2 BLSTM
LSTM goes in one

predictions

direction by making
from the past to the
BLSTM is an
LSTM and can maintain more
LSTM by predicting in the
opposite direction. The characteristic of BLSTM

present.
Howerver, abbreviation  of
Bidirectional

accuracy than

is that it complements each other by looking at
the result of LSTM and predicting the past with
BLSTM [4]. Fig. 1 is a BLSTM configuration
diagram, characterized by dividing the LSTM into
forward and backward and verifying it once
more, and it plays a role of memorizing only

some of the indicators in the past in the h state.
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Fig. 2. Configuration of BLSTM

2.3 fbprophet

fbprophet is a time series prediction library
created by Facebook that accepts time series

data as input and trains it to predict the future.
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It has the advantage of being able to adjust the

model through intuitive parameters without
statistical knowledge. In general, it shows high
performance even if only the default value is
it will be

cryptocurrency predictions, and

used a lot in recent
like other Al

algorithms, there is no need to worry about how

used, so

the inside works. The exact algorithm cannot be

known because the internal algorithm is not
disclosed, but it is characterized by analyzing
time series data and analyzing the flow to make
a prediction, and the accuracy can be known by
comparing it with the actual value. Therefore, in
this study, we predict the price of cryptocurrency
using fbprophet and analyze the accuracy [5]. To
use fbprophet, python language was used,
Anaconda was used as a development platform,
automatic trading was
Colab.
development platform that collects open sources
Python—based data

provides a

and target price for

predicted  using Anaconda 1s a

necessary for analysis.

Because it virtual environment

manager function and a package manager

function, you can maximize the efficiency of
Python and

environment for each project [7]. Colab is an

configure the development

abbreviation of Colaboratory. It is a Python
execution environment that can run Python in a
browser, does not require any configuration, can
use GPU, and can be easily shared [6]. Colab can
make the most of its popular Python library,
analyze and visualize data. You can generate
arbitrary data using numpy and graph it using
mathplotlib [8—9].

3. How to predict the price of

fbprophet cryptocurrency

3.1 fbprophet overview

fbprophet is a time series prediction library

released by Facebook. There is the advantage of

high performance, accuracy, and easy model
modification with intuitive parameters. The main
components of the fbprophet model are Trend,
Seasonality, and Holiday. Combining those can

be expressed by the below formula (1).

y(t)=g(t)+s(t)+h(t) +ei (1)
g(t): logistic growth curve on modeling
non—periodic changes in time series
s(t): periodictional changes (ex. weekly/yearly
seasonality)
h(t): affects of holidays with unpredictable
schedules
€l errors accounts for any irregular changes not
accommodated by this mode [16].
fbprophet is open source software released by
Facebook's Core Data Science team. Prophet is
an artificial intelligence algorithm that predicts
time—series data based on models with
non—linear trends suitable for year, week, and
day. Therefore, it is an artificial intelligence
algorithm optimized for time series data analysis.
In addition, Prophet is resistant to missing data
and trend changes, and is generally known to

handle exceptional values well [10—11].

3.2 fbprophet installation guide

To install fbprophet, you must first run the
following environment installation and update.
1. Step Anaconda installation
(https://www.anaconda.com/)
. Step pip install pyupbit
. Step pip install schedule
. Step conda install —c conda—forge fbprophet

O =~ W N

. Step pip install pystan ——upgrade

Step 1 is to download the Anaconda file and
install the appropriate version for your OS. Step
2 thur Step 5 are installing additional libraries.

In this study, Python 3.9.0 and extension were
installed, and the source code for prediction was
executed in Visual Studio Code 1.56.2 and Colab.
Notebook

Google Colab is an open Jupyter



362 HAEHFHTAT A199 Al1S

development environment based on distributed
cloud. It consists of technology stacks of Colab,
Google drive, docker, linux, and Google -cloud.
The advantage of Cob is that it is easy to set up
the environment and prepare for operation, and
multiple people can work at the same time, and
if there is an Internet browser, it can be accessed
anytime, anywhere. In addition, there 1is an
advantage that can be implemented on mobile. It
provides more convenient functions compared to
Jupyter Notebook. In other words, there are table
of contents function, preview function of
Markdown, power level, cat mode, etc. It is easy
to link with Git and it is a good environment to
share knowledge with others. If you gather
somewhere to conduct a study, everyone will
waste time adjusting the laptop environment due
to the Python—based nature, but there is no need
for that. When an error click the
[SEARCH STACK OVERFLOWI button to

automatically display the results of the Stack

occurs,

Overflow site search. However, it should be noted

that, since it is free, the maximum session
duration is 12 hours, and when 12 hours have
passed, it is safely stored in Google Drive with
the *.ipynd extension. If the network is separated
for security, such as in government or financial
institutions, it cannot be used in the internal
network [12—15].

To install fbprophet, run Anaconda terminal
and enter the fbprophet installation command as
shown in (1) below to install. When installing in
colab, you can install it by executing !pip install
fbprophet on the line of code.

conda install —c conda—forge fbprophet (D

Fig. 3 is a command to fetch the last 200 hours

of data from Upbit. Fig. 4 is the result of Fig. 3.

df = pyupbit.get_ohlcv("KRW—-ETH",
interval="minute60")
df

Fig. 3. Print Open, High, Low, Close price for ETH

open high Low close volume value
2021-07-16 05:00:00 22710000 22880000 22710000 22830000 1041032506 2.374257e+09
2021-07-16 06:00:00 22830000 22910000 22710000 22710000 1565147439 3.569482e+09
2021-07-16 07:00:00 2271000.0 2289000.0 2266000.0 2277000.0 1713303558 3.901905e+09
2021-07-16 08:00:00 22780000 22840000 22430000 22670000 3013.907867 6.830009e+09

2021-07-16 09:00:00 22680000 22740000 22420000 22530000 5548841882 1.250988e+10

2021-07-24 08:00:00 2432000.0 2477000.0 2430000.0 2471000.0 8§463.567916 2.076064e+10
2021-07-24 09:00:00 24720000 24860000 24540000 24650000 11567 016550 2 856901e+10
2021-07-24 10:00:00 24650000 24820000 24480000 24750000 5831384548 1.435446e+10
2021-07-24 11:00:00 24750000 24840000 24700000 24760000 3049504804 7.553553e+09

2021-07-24 12:00:00 24750000 24880000 24610000 24840000 2784314581 6.879553e+09

Fig. 4. The Result of Fig. 3.

It compares the price prediction and actual

value of Ethereum from Upbit, the largest
cryptocurrency exchange in Korea, and retrieves
the latest 200 hours of data from July 16 to July
24, 2021. OHLC shows the opening price, high
price, low price, and closing price. 4 Execute the
5 When the

executed, Fig. As shown in 5, only the opening

command. Fig. command is

and closing prices are output.

df = df.reset_index()
df['ds'] = df['index']
dff'y'] = df['close'l
data = df[['ds","y']]
data

Fig. 5. Print Open and Close Price

Fig. 6 is a command to call fbprophet, train it,
and predict for 24 hours. (2) is a command
shown by a graph. (3) shows an additional graph,
and the result of (3) is shown in Fig. 9 is output.

ds »

o 2021-07F-16 060000 2271000.0
1 2021-07-15 OF:00:00 227 FO0C0.0
2 Z20Z21-07-16 O8O0 200 2267000 0
= 2021-07-15 09:00:00 22530000
<4 2021-07-15 10:00:00 227 70000
195 2021-07-24 09:00:00 24650000
196 20Z21-07-24 1000200 24TFTS000 0
197 2021-07-24 110000 24F7S000. 0
198 2021-07-24 12Z2:00:00 2457000 0
199 Z20Z21-07-24 1300200 24850000

Fig. 6. Print of Open and Close price
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from fbprophet import Prophet

model = Prophet()

model.fit(data)

future = model.make_future_dataframe
(periods=24, freq='H")

forecast = model.predict(future)

Fig. 7. Import and Train Model

16

2021.07-16 2021-07-17 2021-07.18 2021-07-19 2021-07-20 2021-07-21 2021-07.22 2021-07-23 2021-07-24 2021-07-25 2021.07-26
ds

Fig. 8. The Result of (2)

model.plot(forecast) | (2)

[ figl
[ fig2

model.plot_components(forecast) | (3)

Fig. 8 shows the price trend by time period
and the direction of the future graph. Using the
indicating the price at the time of purchase, the
price of Ethereum as of July 24 is 2,486,000 won,
the predicted price on July 25 is 2,500,273, and
the actual price on July 25 is 2,523,657, which is
0.93% error. did. fbprophet shows the trend well
and predicts an

increase in the price of

Ethereum.

1e6

frend

22

21

021-07-1@021-07-12021 -DT-IEOZ1-b7-l§2021-D7-2CI02]-D7-2PDZ1-07-21021-07-2'{021-[}7-2&02]-07-2&02]- 7-26
ds

10000

00-:00-00 03:25:42 06:5125 101708 134251 17:08 34 203417 00-00-00
ds

Fig. 9. The Result of (3)

4. Conclusion

Recently, automatic trading is widely used by

finding patterns in the financial market and

excluding human emotions wusing machine
learning, a field of artificial intelligence.
Algorithms that have been proven to be

profitable in the financial market are publicly
available, and by combining them appropriately,
you can create your own automated stock
trading program. With a well—planned program,
what an investor does can be as much as
changing an investment from six months to once
a year. Because of these advantages, these days,
not only individual investors, but also traders and
investors in financial institutions are jumping
into coding. As the securities transaction tax is
on the decline, algorithm trading is highly likely
to become a trend in the domestic market.
Algorithmic trading enables large—scale trading at
a speed of 1/1000th of a second, which can have
the side effect of increasing market volatility.
Recently, fbprophet, an artificial intelligence
algorithm developed by Facebook, boasts high
prediction accuracy(0.93% difference) and is used
for stock price or cryptocurrency  price
prediction. Therefore, we intend to contribute to
establishing a sound investment culture by
providing a new algorithm for automatic trading
of cryptocurrency through more data and
long—term analysis in the future. In addition, a
comparative analysis thesis for each algorithm

will be conducted in the future.
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