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173,410,000,000 598,734,672 0.10 0.22 0.0035 HEX

slos 5l ool b JUST3 Jdow zls 5 bosls (g kel sla S5y Jold Lidw g0 40 iagh opl glaadl
odnlive a5 jghilen 020 o (ioled | Ceod a3 ld eogi Gbo,Las ¥ oojled Jgoo 00,5 oo al)l o yn

dligos Jloys (o 3550 03k 53 oyl ey Cod @95 ¢ oy 2 990 sl DLl g5 4 az i L 0o S e

Cood Wig) Shmogi bl Y Jgaz

s Nz Aol oS e Syl | (Kl Sl olos
3.693 2.120 67,567 3,237 16,311 23,029 1827 BTC
5.507 2.402 4,812 84 1,148 1,182 2060 ETH
29.480 -2.804 1.08 0.97 0.01 1.00 2060 USDt
7.166 2.789 675.7 15 180.2 160.3 2060 BNB
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-1.115 0.491 53.88 2.88 12.41 15.81 1045 DOT
7.029 2.796 0.49 0.00 0.10 0.07 1292 HEX
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0.071137 0.490378 -0.3777 0.6963 0.22389 0.0316 0.066254 BTC
12.15766 2.957897 -0.5012 2.7926 0.497338 -0.0792 0.062149 ADA
32.40251 5.080411 -0.4577 3.7334 0.523595 0.0177 0.114512 BNB
27.92683 5.233374 -0.5316 6.9445 1.071828 -0.0404 0.181231 DOGE
0.948964 1.296446 -0.3588 1.0846 0.362485 -0.0261 0.055191 DOT
-0.32222 0.471959 -0.5364 0.7823 0.296526 0.0301 0.054257 ETH
17.82876 3.862111 -0.7616 8.4068 1.484168 0.10175 0.454738 HEX
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5.781818 2.161781 -0.6691 1.7736 0.436685 -0.0719 0.049522 XRP

7Y \EF Jla/ ) lia/ \F 09




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

3ol 30y Ceond (oot &I Ol gt

1 30T H¥3 &y o 51 30y St ol s

Daily Returns _ BTC-USD-day

Close _Price BTC-USD-day

0.2 70000
01 60000
00 1 50000
40000 -
-0.1
30000 4
-0.24 20000
—0.3 4 10000 +
T T T T T T 3 A% a0 s ot Nkl il
) s ) A 3 n ) ] ) A A )
S T A Date
Date
Daily Returns _ ADA-USD-day Close _Price ADA-USD-day
30
125 4
100 251
075 207
050 4 154
0.25 4 104
0.00 4
05 -
-025
0.0+
B T e e B LA A A S
Date Date
Daily Returns _ BNB-USD-day Close _Price BNB-USD-day
700
06
600
04 500
02 400
300
0.0
200
-0.2 100
-04 o
T T T T T T T T T T T T T T T T
1)
S g g0 o g g P ot g @ > g P

Date

Date

Daily Returns _ DOGE-USD-day

- u T T T T
2018 201% 2020 021 2022 2023
Date

074

064

0s

04

03

0z

01

00

Close _Price DOGE-USD-day

-

T T T T T T
2018 019 2020 021 2022 2023
Date

VEF S/ P s / 17 093

\7E




OKad 9 §3axeBBT s a0l / RIS yisg) a3 i)l jop Jik JUS pd Jukxs

3ol 30y Ceond (oot &I Ol gt

1 30T H¥3 &y o 51 30y St ol s

Daily Returns _ DOT-USD-day

06

04

Jan Jul Jan Jul Jan
021 2022 023
Date

Close _Price DOT-USD-day

o 8 ev et ek
L Ll

Date

T T T
‘.'S;\,()'Qx 16\’“,01 .&1\9& .&1\'61

Daily Returns _ ETH-USD-day

b T u T T
2018 2019 2020 2021 2022
Date

u
2023

Close _Price ETH-USD-day

5000

4000

3000

2000

1000

0

A A

Date

Daily Returns _ HEX-USD-day

Jan Jul Jan Jul Jan Jul Jan
020 021 022 2023
Date

Close _Price HEX-USD-day

05

04

03

02

01

001 Ahbdisnnisins

A1 \ 1 J 1 W A1 \ 1
27" @ et @Vt o e @

Date

\70

V&7 oba / 7\ e /17 0093




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

301 30y Senad pocky y IS Ol ki (5 ol 5¥ & i 35l 50y Caoad Ol i

Daily Returns _ USDC-USD-day Close _Price USDC-USD-day

004 104
003 103
002 102
0.01 | 101
000 'J M 100
-0.01 1 099
-0.02 098
-0.03 097

—0.04 . T T T T
2019 2020 2021 2022 2023 o @ g g P @b
Date Date
Close _Price USDT-USD-day
Daily Returns _ USDT-USD-day 108
0.06
106
0.04
104
002
102
000
—0.02 100
~0.04 098
0le 019 2020 w21 2022 2023 ' ' ' ' ' ' ' '
X \:J 9 0 N 1 %] B
Date SR L S L L L L

Date

Close _Price XRP-USD-day

Daily Returns _ XRP-USD-day 35

Il 1
e 2 =2 =2 =2 =
POV -
s 2o M N W
S = L 8 L 2

T T T T T T
016 2019 2020 2021 2022 2023
Date

2018 2019 2020 2021 2022 2023
Date

G RIS Judoo 058 oo wgume Jitus anld G lgie & HE05 Lol (5,55 wlul » RIS Jl>s o
G35 oS e 4y 0l Jiiens Wb Laid axil cwsS Logy) Wodcgomme 1) Concs 55k5 5 0392 S iel b
ol D aily aladl> gllo a5 ail o Jlagl Slej (6w 4y bgy e 0.5 <H <1.00 g 0,05 & 565 b JSis 4y
Al a g b og aalgs S35 L3506 ean] )0 diven gl da o 7, 59,0l &5 BlaS| o i g ka8 g0
ol dasiia pl g &5l Sinon ST sloatin ol s b Sae Olnss oled g ST sy, &l s b
L cuin job ay Sloj (5w polie 0.5 <H <1 (C30) slil 4y 098 o 0, )5 15k s 8 5 aily o Sloj

\EF g/ 1 s /1F 093 \¢5




OKad 9 §3axeBBT s a0l / RIS yisg) a3 i)l jop Jik JUS pd Jukxs

oRIBNY G 4 H Goges o b (s5ll Glie 9 0lliss Sloj 6w Ik 00im0 (i g 009 dluron o2
OV Py
Sl aS 28,5 Jeols < BVAY T ailjg, polie g dwlxe oolai ools Voo gl canyo sles oyl jo
adg Bolal Ojso 4 aiged Sloj (5w soools Al 4y ax g3 b yioren g dll oo Loy jog Solas
olass b sloosls (gl cow s slas alily g0 00l (g5l ooly ailsi 5 Lo, o Sloe Como oaims (jlid 00ys )5
Gools 4y axgi b yo sl Gaiiod Gloj gpeld 4y axgi L1 o ls Joud Jl8 asl odmlie Ve (YL
S S lale o3l Lol oy plo 5 000 3 aslne (55 S )l 3o, Sln Gl Gloy 9 yed8 1 51,3 andS
ojlod Jgaor 7 dy Caond  Kidd g ailyg, 003b 51 Jols sboosls s oy slos ilansls comlie Ve -

20,5 dwle O
R/S J.»J:u 90 Cow yd uL.wl:u @Lu 0 Jg»\.‘?
PHIYP an &iljg, S 32
© H © H © H 3l 30y obed
1.1917 0.5198 1.1784 0.5183 u,_eotaa sla oals
0.7767 0.8184 0.8936 0.6933 0.8781 0.6450 BTC-USD
- - 0.9823 0.6539 0.9139 0.6354 ADA-USD
- - 0.7138 0.7521 0.8781 0.6450 BNB-USD
- - 0.7037 0.7030 0.8993 0.6160 DOGE-USD
- - 0.8860 0.6709 0.8883 0.6267 DOT-USD
- - 1.1090 0.6304 1.0170 0.6062 ETH-USD
- - 0.9109 0.7232 1.0806 0.6099 HEX-USD
- - 0.9072 0.4530 1.0468 0.3934 USDC-USD
- - 1.3284 0.3376 1.1759 0.4012 USDT-USD
- - 1.0136 0.5816 1.0306 0.5720 XRP-USD

130 o 3325 (oFily 5 sl Ll L o] sloohiys, o wcopl Sealigs bl oSl 4 2255

Bl (Staror ST sladiin ol i b Stie Ol s galed g ST slajg, Dt b il Sl olos
Sy slod g o pln C o pd 405,900 9 el (JUS 3 Sloj w0 S0 S b ol daseia 0l
b a3 g aibioe shoj g polie (Siwon pas g g Il Lo 0<H <05 il +.0 3l eS 35
odd jlii g 0y daed 1o b Cudio job 4y Sloj (5w polie 0.5 <H <1 (C30) sl 4y 095 goi 0, LIS
Jolo @S bl 2 alion 3V S H 3905 e b )l (liee 9 w3k oo Sl 5 550k
oyl 009 Se (SYsb LT ailjg, S Melas Wi, a5 Slas,l ey ) oyleds Jgaz 10 Gy sled Slwlxe |
Syl dlale glej 0,90 ;0 BTC Jlio (gly ai)lo 55 aived Se oligS a5 olesl 40 s (6 5YL (g lsks

\7Y \EF Jla/ ) lia/ \F 09




Ul Plo 3o (pezil — (51T Aslo yan YIS Hid9 3y (yole doliiod

oy Ol siend Ol ysS Wigy 50 bools yiol38l b ases jo .all oo ailale 51 51l a¥li 0590 48 4 allys,
b (Rl T (Foro 5 55k a5 )

S g S Az
39,0 )5 & Ceaed 039y S G Skl i sl o Cenl (23L ) slaslere 51 (S d(HD o Ol
Yo ail « .0 plpedel s 4 slod Jlade I 0005 (o alds 09,5 4w o 1) 1 g8 o H dloxe 5 as
s 25 K B 5 48 0l 155 gl y5bo e i S ol b Lol 3o ol 5 Jiens T3 e
Sy S (S i Skl g Al (8l il 95 B (S <H <L) 03k po ey sles ST 05 b oo
S5 e Oile 4 ols <10 e JTH Jlade M a4 Sy (6 09 (S e BB liee 0l oo
Fodku (ga adlo Sloj 6 im polie (i G 50 S5 29 Ol (e H L Jlade (oo
sk galddl b plosl (Sloj s So p SIS 5 350 (i G 1) Seeed Sl (S s plie Ol o
G azg b o)li8 o 13U sanl o adien (gl a8l oo je el a5 Bl o i (gl Ojge 4 ol Do
o atly il () 0,15 52 g Siaaly 5 adsl Lyl b 5T cloohiyg, cpms sl Sonliys olasl 5y aSsy
Sra ST slajg) St b alys, Slidd aled iz o bl e Gl Gloj (elifie @ 4z s o
S ol aasin pl g Wl (Ser ST sloaian Ol i b (Sae Ol poss soled i 5 ol 4 g o)l
S JS 3 e 5

< £F0 Zuwyw sled LBTC s BNB wljg) 003l ;0 g 009 ya0 5l 55,5 C o a0 oo ylid glis
WYl o3 19 BTC 5 ailale (gl oyt VOYY ey sloi L BNB wilals o3l ;5 5 o luly oyt
o)l 505 512 0.5 5l S oo sled 5l g el 1,55 2 6ol o Cr e 5 AVAT Cpa sli L
Pgbeed 3, LI Ik ans 8 g wiloe (Sloj sy polie (Siren poe 5 (55lubl KLy USDT 5 USDC
ol L yo Vsb alidls 1 4y a5 sl Syl B8, Sy o Lis BNB 5 BTC (ol b

wloyw 5 b5 QUL clopn L Jlal (lanedle (i & Wl 0 pol ragh @l W
Sloraad g 05 b5 gtion z9os b1y b))l o) Cwand bigy b oS SaS 5l 5ey abls yo ol)laS
S Slan S e Sy Copie b b (e 50 9 i CeabB L, )l ke

;&b Cow p4d

2l 5l ey ()] Semy (e G yskate 4 (22g; GBLLOTAY) o s Sligm 5 Sl o oD
(538 1o g o poe (Holl (o (AT e Baee 550k 4l

aollad RS o3, 4 (505 jlole &lysl )90 palis JUS )8 }:?Ju QY o eplyay g8, Linsg) slein,
L R

\EF g/ 1 s /1F 093 ¢ A




OKad 9 §3axeBBT s a0l / RIS yisg) a3 i)l jop Jik JUS pd Jukxs

5 b Sy sady) i Jle pole ;o JUS 3 (Hoe o Jao OFAY) oy s (620005 108, oy, sles,
BV-YD (VDY (Il lalllas) jlolgs 3yl Jalos o iils LT sl )15

O u..;l]n.S R Lg)Lii ;%3 6“”})‘ < 0@1 R (\Ya5) " ,LMAJI - ,Lgabj Kino LSiAJ ¥ ,50kew
Jeo)l s FeslS g B pole 0 6205 sla faghy Mo

O uw‘).a..f L0 Lg)LiS %3 6L‘°})‘ 3 oA;J R (\Ya5) £ ’6):’.“\':'” - ,Lgal.gi Sino Lsi’“ o ,50kew
Jeo)l s FeslS g B pole 0 )15 sla fghy Mo
(Y+) VT, b

Sl Sl 5 0058 S Sllogs 2 i5e Jelse (g2 YY) g ool pai g ssoblzsmd oSl oo
YFA-IYY (7)) Ll olatdl GARCH(L,1). Juw 5l eolawl b o Jgy 30, ,o 513

Stezws 5 L e gibaks slols .(WYAY) 4 ’LSQL.]M@@:") o D e 200z Sl

NFA (e Sldlas) ol @lyel Julow Jle ails 98

Berentsen, A. & Schar, F. 2018. A short introduction to the world of cryptocurrencies, Fed. Reserve
Bank St. Louis Rev. 100 (1), 1-16.

Bishop, J., 2017. Meet the man traveling the world on $25 million of bitcoin profits.
https://www.Forbes.Com/Sites/Bishopjordan/2017/07/07/Bitcoinmillionaire/#129748e62615.

Cheah, E.-T. and J. Fry (2015), Speculative bubbles in Bitcoin markets? An empirical investigation into
the fundamental value of Bitcoin, Economics Letters 130, 32—36.

Corbet, S., Gurdgiev, C., 2018. Ripples in the crypto world: Systemic risks in crypto-currency markets
international banker. Online at: https://internationalbanker.com/brokerage/ripples-in-the-
crypto-worldsystemic-risks-in-crypto-currency-markets/.

Fama, E.F., 1970. Efficient capital markets: A review of theory and empirical work. J. Finance 25 383)

Hayes, A.S. (2019), Bitcoin price and its marginal cost of production: support for a fundamental value,
Applied Economics Letters 26, 554-560.

Hayes, A.S. (2019), Bitcoin price and its marginal cost of production: support for a fundamental value,
Applied Economics Letters 26, 554-560.

Jaag, C. & Bach, C. 2015. Cryptocurrencies: New Opportunities for Postal Financial Servicest, Swiss
Economics Working Paper, 52, 2015

Kharpal, A., 2017. Central banks could hold bitcoin and ether for the first time in 2018, cryptocurrency
CEO says. [Online at: https: //www.cnbc.com/2017/12/18/central-banks-will-hold-bitcoin-and-
etherin-2018-blockchain-ceo.html].

Nakamoto, S. 2008. Bitcoin: A Peer-to-Peer Electronic Cash System, 2018

Nikolaos A. Kyriazis, "A Survey on Efficiency and Profitable Trading Opportunities in Cryptocurrency
Markets", Jornal of Risk and Financial Manag. 2019, 12, 6

Qian.B and Rasheed.K, “Hurst Exponent and Financial Market Predictability ”, IASTED Conference
on Financial Engineering ,6,203-209(2004)

Phillip, Andrew, Chan, Jennifer. & Peiris, Shelton. (2018). “On long memory effects in the volatility
measure of Cryptocurrencies.” Finance Research Letters. 20) Vilasuso, J. Forecasting exchange
rate volatility. Economics Letters, 2002, 59- 64

Stepanenko, O., Problems and Prospects of Financial Provision Modeling of Ecological, Economics
and Production Systems in the Digital Economy. In: Proceedings of the 7th International youth
conference on Perspectives of science and education, pp. 421-430 (2019)

\74 VS i/ #\ lis /15 0295



https://internationalbanker.com/brokerage/ripples-in-the-crypto-worldsystemic-risks-in-crypto-currency-markets/
https://internationalbanker.com/brokerage/ripples-in-the-crypto-worldsystemic-risks-in-crypto-currency-markets/

Ul Gl 3o ozl — G IIAT dalo paw SIS A9 33 oke dolibiad

Jiang, Y., Nie, H. & Ruan, Weihua. (2018). “Time-varying long-term memory.” Journal of Finance
Research Letters, pp: 280-284.

V&7 oba / 7\ e /17 0093 \Y-




Financial Economics
Vol. (16) Issue (61) Spring 2027

Fractal Analysis of Cryptocurrencies Market
using the R/S method

Amir Hossein Agha Mohammadi
Ph.D Student of financial engineering at Rudehen Islamic Azad University, Rudehen, Iran,
Aghamohammadi@gmail.com

Narges Yazdanian

Assistant Professor at Rudehen Islamic Azad University, Rudehen, Iran,
(Corresponding author)
n.yazdanian@riau.ac.ir

Hoda Hemmati
Assistant Professor<Islamic Azad University Rudehen «Tehran <Iran
Hoda.hemmati@gmail.com

Seyd Alireza mirarab bayegi
Assistant Professor<Islamic Azad University Rudehen «Tehran <Iran
Alireza_mirarab@yahoo.com

Abstract

Cryptocurrencies have attracted the attention of media, investors, lawmakers, and universities
in recent years. Despite some doubts in the financial sector, understanding the price behavior
of cryptocurrencies is an area of interest for researchers. It considered as one of the seemingly
unpredictable processes in the financial sector, and several methods have been proposed to
understand their trends and make predictions. The present study aims to find fractal properties
in the cryptocurrency market. So far, there is substantial evidence indicating the complexity
and volatility of cryptocurrency prices, similar to stock market prices, and their random
nature makes them unpredictable. However, it is possible that these time series exhibit
dynamic nonlinear processes or, in other words, chaos, and as a result, they may have
predictability. Therefore, in this study, the prices of ten cryptocurrencies with the highest
market cap from 2018 to 2023 were selected as the statistical sample. By employing the R/S
method, this method's assumptions, the fractal market hypothesis, and its effectiveness can
be demonstrated. The study's results indicate that the fractal market hypothesis can be
considered as an alternative to the efficient market hypothesis in the financial sector.
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