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Abstract

This article presents an analysis of cryptocurrency markets, which are popular for investors nowadays. The

primary objectives of the present study were to examine correlation between individual cryptocurrency value and
investors and to analyze cryptocurrency markets using machine learning algorithms with neural networks for
correlational analysis of future cryptocurrency value trend. The results of digital currency market analysis with a neural

network showed that the correlation coefficient for each cryptocurrency ranged between -1 and 1. The negative

correlation indicates that two currencies did not have relationship with value fluctuation, while the positive value
suggests that two currencies were correlated with value fluctuation. The mean squared error (MSE) of 0.008 was

achieved to ensure the accuracy of crypto currencies market trends. It is highly recommended that include information
of world market trends be considered in further analyses.
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a = logsign) a = tansigin) a = purclinn)
(a) Log-Sigmoid Transfer Function (b) Tan-Sigmoid Transfer Function () Linear Transfer Function

U 2 : Werigunazdululassinsdszanifioy (Yimaz & Ozkol, 2018)
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31]‘7; 3 : Cryptocurrency prices (USD) (Bitcoin Price chart by Trading View, 2021)

1. aﬂﬁam%aﬁmﬁafamﬂxﬁﬁga

1.1 Gaaslsunsvewinaued (Anaconda) ilugainiasdananluminamgaiWuwariduingnis

@

magau,a:Lﬁasaa%’umimiv‘mwﬂﬂiwwﬂﬂizmmﬁwﬁﬁ'@umﬁq a1 lwnau (Python)
1.2 L%auimﬁ’agaﬁmﬁmﬂa 0 mmsnL%auIﬂaﬂTaHaaqaL’Euﬁﬁﬂ”ﬂﬁ@‘]’mmsﬁm:{uﬁﬂuﬁm‘m:‘vf
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A15191 1 msﬁaﬂwﬁagammﬁmaﬂﬁ

Date Open High Low Close Volume Volume Weighted
(BTC) (Currency) Price
2021-02-10 875.01 892.06 810.02 810.07 15.62 13151.47 845.08
2021-02-11 810.00 90.07 788.00 825.08 19.18 16097.32 839.15
2021-02-12 825.56 870.09 807.42 841.86 8.15 6784.24 831.57
2021-02-13 840.05 857.34 817.00 857.33 8.02 6780.22 844.93
2021-02-14 858.20 918.05 857.16 900.04 18.74 16699.00 891.08

mnﬁfuﬁwmnﬁaﬂmﬁagmwmLLanLﬂﬁm Kraken Aauduliidonlosaasuanaon dnasuddannas

fmIunIuanifsu Kraken Bitcoin a3l 4 15l w lwnanaasddaa lUi

# include data to BTC price
btc_usd_price_kraken = get_quandl_data('BCHARTS/KRAKENUSD')

# include data to pricing data

btc_trace = go.Scatter(x=btc_usd_price_kraken.index, y=btc_usd_price_kraken['Weighted Price'])

py.iplot([btc_trace])

37 4 : savuanilasuiianesi 24 219 (Bitcoin Price chart by Trading View, 2021)
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1.3 L%awim?j”ascﬂaﬁmmnmmamﬂﬁlﬂuﬁﬁ&'ﬁ (BTC) LRaLfn azé’ammﬁummé’ww”uﬂwgwﬁagm‘f
finsaassfilaatauunslszmslagianzlugisdasd 2017 uazdud 2021 msRnduasemass Gsmsudun
ag9310L52Tausnz19199 Kraken 9laidasmsliugasluninsaiy lunisiieseisen ansmzvas
miuaniasuiinasyl ﬁam‘sﬁmummwzgnr‘imu@ﬂ@lmqﬂmﬁua:qﬂmu aoins sl dmsuanasuid
“prnnan” Awfassesinasul Weutlodymiinioniumianasegnisinds dohendunannannistates
NMINARALIZANULNNTDIVDITATDYA @‘i’ufuﬁaﬂ%a@]“zj”aQaaﬂﬂﬂﬁiLLaﬂLﬂﬁﬂuﬁﬂﬂaﬂﬁ Telngdnauusi
[ad1nImesisnaisauvasdnaseid ldun COINBASE, BITSTAMP, ITBIT u&21i1n133598aails1anns

3 Lmda“ﬁagmﬁwﬁmﬁ% @ngﬂﬁ 5 wazirunaaasUan1u lwnawlaasi

# include data to BTC exchanges
exchanges = [COINBASE','BITSTAMP','ITBIT']
exchange_data = {}; exchange_data[KRAKEN' = btc_usd_price_kraken

317 5 : uwalviuzassendnaesil 1 O (Bitcoin Price chart by Trading View, 2021)
1.4 Tuaanda bl ﬁammamﬂﬁw‘g@iagmmwmaqaﬁuﬁ%ﬁau@ia:é’a LI RUANIATUAITE

Lﬁaﬁ'@m’%wﬁagaa&ﬁanmﬂmnmﬁwLWSN m”umﬂ@'hLﬁumsmnﬂ'ﬁa@"ﬁ”agm’mmnmnLﬂﬁﬂmwiam%'amlu
RLAMNIIVaIAG NN TY @Tagﬂﬁ 6
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Bitcoin Price (USD) By Exchange
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2. Foalasdayanaanaingu filalsinaasi
Lﬁ"avl,@i”"gm]”agaa%munmﬁmmmﬁmanﬁuﬁq mﬂffmu%aﬂmiagmwma%m?uaqaﬁuﬁ%ﬁ'aﬁ"lsﬂﬁ
Gnaasil Sslasrialli3unin eueaiinen (Altcoins) Feduneuiiazasuuuinaaslassnlszanifisudinsy
Aanzddayalasimualassinpdszamifioy (Aryo, Adewumi, & Ayo 2014) Usznaudinlasadng 3 iu A8
o aya (Input Layer) Fugan (Hidden Layer) Ua=Bunaaws (Output Layer) i 164 DYAMHIUVDIANATUATIE
se1in9t 2019 - 2020 nuiuled COINBASE, BITSTAMP, ITBIT laur siandanana, i’m'w‘iﬁq@, ANFIF,
Nnedaaana, ﬁagm:ﬁumiﬁum, ﬁagai{mﬁfﬂﬁm Swugadaya 730 il
2.1 8 nuwald X)) = {x, x, ..., x} Ao LTavadIaLie ﬁagm%ﬁlnm tifle ndedrurndauls
dutlawdn Y(t+1) = {y} A Lﬁn@maaﬁagam""suﬂwaé‘wﬁﬁnm t+1 ¥inmsudsdays 730 sxidowiiu 2 70 Ao
qaém%’uaaﬂﬂiwm (Training set) 314% 511 szidon uazganNasay (Test set) 91U 219 sudon
2.2 ¥nm3L@3uaAaya (Preprocessing) I@mﬁﬂmmﬂaﬁaya (Normalization) lﬁaglumu [1,1]
2.3 fnsseulasstnoyszannifioy (Neural network training) laslda@audstayaidn Xt wazdiuls
HaanT Y(t+1) lavlddayarasan
2.4 JadndulszAnSanaunusaronnuffoiduaaIiatu (Pearson correlation) uazduszAndaa
m@mﬁaumﬁné’aaaa (MSE: Mean square error)
mm@aaaﬂ%’uLﬂﬁﬂuﬁwlﬁn”uLLum‘haaaLﬁammww’]ﬁmas’ﬁa:lﬁmmﬁmi’]:ﬁ”agaﬁ'ﬁmm

a v < a e vao . A =
ﬂﬁ"l@]Lﬂﬂﬂ%%aE}q@] I(ﬂEl(ﬂx‘iﬂ']‘W']S"]&lL@]ai‘ﬂL‘V\&l']z@&lvl,(ﬂ@]dﬂ']ﬂLLﬁ@Nl%@ni'}\‘]“ﬂ 2
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a ] a &
AT N 2 ATNITULADINLRNITRA

feud 351y AIMNANLABT
1 éj"mﬁmm’%'muj’twﬁgwﬁammrﬁzuwaéfwﬁ‘ 0.2/0.2/0.2
2 AT U T LA TUHARNE 1.2/11.211.2
3 ﬁaﬁfuﬂi:ﬁu‘*ﬁeufﬁau Tansig
4 ﬁaﬁﬁ;uﬂizéfuﬁ?uwaﬁ'wf Purelin
5 Fwrusaun1aioug (Epochs) 150
6 @hmmﬁ@wm@Lﬂ'mmﬂﬁlﬁmﬁhm’%wf 0.001

2.5 MAUANIATUATE Poloniex AP e‘?m%’umﬂ%auimf*ﬁagmﬁmﬁ’u \Iud5¥a G991 Poloniex API
Lﬁﬂ‘ﬁwluﬂm%auimm”aga Altcoin lagfnuawInTuaITI8RaI8E1 Lﬁamnﬁmmmmﬂmﬁaga JSON 910 API 4

26 maﬂmwﬁagamisﬁamsmﬂ Poloniex altcoins ehuslmg"hjmmm%avlmﬂﬁ@]id@i”maqaﬁu@aam%
lun3suwseny Altcoins wanit 1 ldasdatinnan aniuiuanidsuinaasiidu Altcoins Tunisuantasn
aNAIUGITA 6T'Jﬂmqﬁtﬁdﬁamnﬂm@5@51LLaﬂLﬂ§UuLﬂuﬁﬁfﬁ (BTC) S nILLdazIAIan mmfmﬂ%ﬂj”aga

mymunuanadndniediNautaseiduslosd (USD)

U U

Cryptocurrency Prices (USD)

Coin Value (UsSD)

0.001
100y

10p

Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan

(=]
=1
|

Jul 2017

— DASH ETC ——FEH ——LTC ——5C
— BTC

STR XEM —— XMR XRP

3N 7: é’aashal,%awiﬂﬁaga Altcoin 3213191 2015 - 2017
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3. ﬁ’m’lﬁmi’wﬁawﬁuﬁuﬁ((Perform correlation analysis)

é'mﬁLLamﬂﬁyuaqaL’Eu@%ﬁauﬁ%ﬁ@hLLa:mmﬁumuﬁu@m@haﬂ”ua;;h\m’m wangdanuauwusin
Wanviag T,@mawwzau’wﬁaﬁfmfummwﬁaguﬁfumaaswmlmﬁamumsu T 2017 aUKRBRIBLANRDERABBEN
gmﬁamzLﬁ@ﬂfuw%?auﬁ'uﬁlmgmmm ugnIAaLeIMIaNANERlagIanaNIwNIEAAALAYZE9 L EI1n
WEAILWI L LﬁiaLauaLLu:ﬁTﬂamu‘l@T aziufadasraifsessunssnasauaunguanaunus laold
FBunuaanas (Pandas corr) MNinAW MEa s AN T a AU RRELU DR B S RE UL ARz n o auTluan LTy
\Wounuaasuian 9

mwué’ww"’uﬁ“nadmiﬁﬁmmhﬂmwuagmunmﬁvl,&iagﬁd (1T TayasIan) NI IAAERTNNUS
wuuiawBodld mansauddynitle Tasld35 Pot_change () neuszudasudazizadluandinsuaindrsan

{ [ v a A o v 4 Q/ v o a ﬂ/ ¥
Aunuawdusauaz1aINAALLNUINEIY mmwmlmiaw‘[mnmagaﬂ 2019 I@Uﬂ?ﬂ%ﬂﬁﬂ?ﬂ@ﬂ?‘lﬂ@%@dﬁ

# Calculate for cryptocurrencies in 2019
combined_df 2019 = combined_df[combined_df.index.year == 2019]

combined_df 2019.pct_change().corr(method='pearson')

s )

Nan13vglLazanlIuna
a & @ @ o ¢ [ a v A a > =2 v o ¢

HANITNNTILATIZAA LI LN AU FNARTVITIAT AINTOURLAILTUMSHIGONULFAIDIAMNTNNUT

Audaunis (anaduudazsiiafanuduWusiudenduadnonn) uazdrdiiiuduuaasfsanudunusuoy
s dl I3 0 = U :/ 0 1 Oa; dl 1 ' = Qs 1 Qs 6 =4 N >
HNABALTIUNTI &N 7§/ 1m 7 shanadan dmsnaeiiagszning LEAIDNITEALA NN RN T A URSaLANGIN Y
A A <, a I o £ o & a ) ' A 'Y a

Lwammmawummmmﬁ:mmﬂumawaga Imﬂlmﬁaﬂmumnmugma\ﬂmwwﬂﬂizmmmumﬂamﬂmm
Twnau ﬁol%iwuﬁmﬁ:ﬁumiﬁum’mé’ww”ufmmﬂmaqaﬁuﬁ%ﬁaluﬂ 2020 VL@TLLﬁaqaL?m BTC, XRP, XMR,
XEM, STR, SC, LTC, ETH, ETC, DASH @v\‘igﬂﬁ 8
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