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Abstract

Purpose: The purpose of this study is to evaluate the effectiveness of ARIMA and LSTM
models in forecasting Bitcoin prices. This research aims to identify which model provides the
highest accuracy and is best suited for application under varying market conditions.
Additionally, it seeks to determine the model’s ability to adapt to and respond to market
dynamics and the volatile nature of cryptocurrency prices.

Methodology: The researchers conducted a comparative analysis of the performance of two
models for predicting Bitcoin prices: the ARIMA and LSTM models. The study utilized a dataset
of Bitcoin prices from 2020 to 2024, sourced from Yahoo Finance. The data was divided into
two sets: a training set and a testing set, with an 80:20 split (80% for training and 20% for
testing). The prediction outcomes were evaluated using key metrics, including RMSE and MAE,
to measure the accuracy and efficiency of each model. This analysis provided insights into the
strengths and weaknesses of each model in handling the volatility and uncertainty of the
cryptocurrency market.

Findings: The LSTM model outperforms the ARIMA model in terms of accuracy. It is better
equipped to capture the price volatility and adapt to market changes, as reflected by lower
RMSE and MAE, compared to the ARIMA model. Furthermore, the study indicates that the
LSTM model is more suitable for handling complex and volatile datasets, such as

cryptocurrency price data, demonstrating superior predictive reliability and performance.
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Applications of this study: This comparative study of ARIMA and LSTM models has significant
practical applications in the finance and technology sectors. The findings that the LSTM model
is superior in capturing market volatility can be leveraged to develop tools that aid investment
decisions in the cryptocurrency market. Additionally, this research is beneficial for developers
working on automated trading platforms, as improved predictions can lead to better risk
management and increased profit opportunities for investors in the cryptocurrency market.

Keywords: Bitcoin Price Forecasting, Time Series Analysis, LSTM Model, ARIMA Model,

Forecasting Accuracy
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3197 1 RERNIE AL, $udl (Date)/5701Tn (Open)/31M1gen (High)/mme‘i’wqm (Low)/511Un
(Close)/s1aUafiusunda (Adj close)/Usuranisdevis (Volume) (USD) vasdnaseil faus 25

WYy A.A. 2020 5ﬁwﬁ 23 WWwgu A.A. 2024

Date Open High Low Close Adj Close Volume (USD)
2020-04-25 7,550.48 7,641.36 7,521.67 7,569.94 7,569.94 32,941,541,447.00
2020-04-26 7,570.14 7,700.59 7,561.41 7,679.87 7,679.87 33,070,154,491.00
2020-04-27 7,679.42 7,795.60 7,679.42 7,795.60 7,795.60 36,162,144,725.00
2020-04-28 7,796.97 7,814.53 7,730.81 7,807.06 7,807.06 33,187,959,921.00
2020-04-29 7,806.71 8,871.75 7,786.05 8,801.04 8,801.04 60,201,052,203.00

2024-04-19 63,510.75 65,481.60 59,651.39 63,843.57 63,843.57 49,920,425,401.00
2024-04-20 63,851.10 65,442.46 63,172.40 64,994.44 64,994.44 23,097,485,495.00

2024-04-21 64,992.82 65,723.24 64,277.72 64,926.64 64,926.64 20,506,644,853.00

2024-04-22 64,935.63 67,233.96 64,548.18 66,837.68 66,837.68 28,282,686,673.00

2024-04-23 66,839.89 67,199.24 65,864.87 66,407.27 66,407.27 24,310,975,583.00
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A15199 2 NsUSeuNeUUTEANS A NUaIluma ARIMA way LSTM

Metric ARIMA LSTM
RMSE 18,520.98 2,442.73
MAE 13,266.63 1,693.21
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unnluea ARMA Fedldifiuisninuannsaveddunalunisdumnuduriuuasnovaye e
msdsunlaseswmainliisingt Inelimsunsfiuiuguazannsadununliussavanveasails
Andrlaina ARIMA dmsugadoyatl wnu X Tunsuansdivdingn (Time index) lalldfufia3s usifu
Srdfurestoyamuafiintu fiavidudud 0 ussfsduluaufisssann 200 Famnedssuauty

WY IIaeyamuNATluNTIATIEN

5. aaUsena

meTeiiingUsrasdileisufiovdsyansnmauadiana ARMA uag LSTM Tunmsnennsal
sidnaeei Ineldvayasadounduduiian 4 U (a.e. 2020 - 2024) Feusenoudie 1,461 Y9
Yoya nan1s@nwinuinluiea LSTM SUsgdnsamiliniondinluiaa ARIMA agrsilduddnylu
n1snensalsimdnnesd lunnaniiznain lnea1u1saduauiuRIuLas AN LULLLOUYBITIAT

¥

Tnreetlifindt deaenndesiuanufgiufiinluina LSTM fifaduanunsalunisiSouisuuuui
Fudounarliifudadu sziussavsamanitluna ARIMA fvsnzdudoyaifanuduiudidadu
1NN

FoRunuilaonadoeiuamAdefiniuuaietu 1wy Latif et al. (2023) way Hua (2020) fiwuin
Tupa LSTM fiussavdamdinninlunisnennsaisiandaneet Weisusuluma ARMA agnslsfinig
sATedlAfunudndefelitudedunud Tnemslideyaluszesnanfisnuiuiu @ ¥) ua
Srunugateyaiiuniu (1,461 yadeun) dedaeliiulalidimanisitedenuiidefiowazanunan
inluuszendldlaass

ATetlazuAsefiasds (Hua, 2020) nuinilauadeadefiludeswewidenisise
Tnadild wasuednildlunisussfiudszansnim fe RMSE waz MAE wadinanuuanaisiuluiies
Suaﬂisﬂznawaa%’agﬂam%’, annUnenssuvestuma LSTM ﬁlﬁlé’isuswamﬁamﬁ Wlaldaunse
Wisuleuld uazeddedlafunsimuanasiiunisussfiulssansnmaosluaa Tnefiansan
A1 RMSE #is1n11 5,000 waz MAE finnnsn 4,000 WJunaeifisensuld dadudiufivnnsiean
11U398999 Hua (2020) odnalsiniy swidenassdldedunuiiaenndasiu fe Tuwma LSTM &
Usvansnmitaninluea ARIMA Tunisnennsalsiandnmeet wiluauisedlaliseasonioafu
Uszansamwadluea LSTM fiunnndn wu msuanslidiuinluma LSTM anansaduauiusnuuas
Anuldutueuvessminaeell laanItluna ARIMA

wenani wanisanuandliidiuinluma LSTM anunsaudusadifunisiasuudasues
AANALATAIUNUNIUTBISIANTRABEY LaANI1lulaa ARIMA §ea0nAdadnuluIAnYedA3831Y
Uszamuiioy LSTM fiflnuasainusnszezena (Long short-term memory) inlienansaaninteys

Tuednwazinunlslunswennsallpagaiusz@nsnn
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2819158073 Nan1sAnwIASIlllaTaRgIRUIUATEREILLIANUINNAE ARIMA Feaady
wissleniiusrlevilumsiiasgideyan1ansRundsuuuunissuieuaznsininuinsslunsean

I o Y] ¢ a ¢ aa Y o, & Aa
LLAFINRIUNITINEINTUINANUAADYU WN@??NNUN?UQQ IﬂJL@a LSTM 2131 JUN19La9nNAN1

6.  UalauaLuz
6.1 daweuaunuzdmiunsinluldussleviigeiving
1) msfmulieanisneinsal wanisidedanmnsafufiugudmsunisfauiluna
nsnensalsadanesy fdudeunazuiugitiu Taseratnluaa LSTM wuiudgmiesuiu
wadiadu 9 1wy Msliszidadeiugiu viensienesdaudeduremaia Weifiuauuug
Tunswensal
2) mMm3AnwlIeumeulieg msiinsAnwiidTeuiigulama LSTM Aulimanisiseus
BNLELNGM, 9 WU Support Vector Machines (SVM) %38 Random Forests dieliAunmsiuves
Usgdvsnmaaslimanis o Tunmsweinsalsadnaosil
3) mMsAnutadefifinadesindnneel mstins@nuifiaduientuladesi q Aifna
ses1ADanee 1y 11a1s ngsudouresizuia uararmdesiivesmaia wethuuiuussluing
sngnsaflifiaruuiugunng sty
6.2 daweuanuzdmiunisinluldusslevidaleuis
1) nsrifuguanatn wamsidsifausatiediimuailsuglumadilafannudum
LazAAAIeInan Bitcoin Faztduuszlovilumsimuaulouisuagngszideuivunza
iemuauLazduasumMaAvlnvewananaiuadva
2) msdan1sanuidss lumaniswennsaisimdneeet Alanuwiudigeanunsatae
tnasuuazdlunisianisenudedldogaivsyansnmnntu Tasanuisaaansaiuunliuves
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