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Abstract

Purpose: Blockchain technology suggests ways to solve the problems in the existing industry. Among them, Cryptocurrency system,
which is an element of Blockchain technology, is a very important factor for operating Blockchain. While Blockchain cryptocurrency
has attracted attention, studies on cryptocurrency prices have been mainly conducted, however previous studies mainly conducted on
Bitcoin prices. On the other hand, in the context of the creation and trading of various cryptocurrencies based on the Blockchain
system, little research has been done on cryptocurrencies other than Bitcoin. Hence, this study attempts to find variables related to the
prices of Dash, Litecoin, and Monero cryptocurrencies using machine learning techniques. We also attempt to find differences in the
variables related to the prices for each cryptocurrencies and to examine machine learning techniques that can provide better
performance. Research design, data, and methodology: This study performed Dash, Litecoin, and Monero price prediction analysis
of cryptocurrency using Blockchain information and machine learning techniques. We employed number of transactions in
Blockchain, amount of generated cryptocurrency, transaction fees, number of activity accounts in Blockchain, Block creation
difficulty, block size, umber of created blocks as independent variables. This study tried to ensure the reliability of the analysis results
through 10-fold cross validation. Blockchain information was hierarchically added for price prediction, and the analysis result was
measured as RMSE and MAPE. Results: The analysis shows that the prices of Dash, Litecoin and Monero cryptocurrency are related
to Blockchain information. Also, we found that different Blockchain information improves the analysis results for each
cryptocurrency. In addition, this study found that the neural network machine learning technique provides better analysis results than
support-vector machine in predicting cryptocurrency prices. Conclusion: This study concludes that the information of Blockchain
should be considered for the prediction of the price of Dash, Litecoin, and Monero cryptocurrency. It also suggests that Blockchain
information related to the price of cryptocurrency differs depending on the type of cryptocurrency. We suggest that future research on
various types of cryptocurrencies is needed. The findings of this study can provide a theoretical basis for future cryptocurrency
research in distribution management.
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Table 1: The Analysis Results of Dash Cryptocurrency Price

. . ANN SVM
Variable (Total input)
RMSE MAPE RMSE MAPE

Number of transactions in Blockchain (1) 0.900 1.851 11.709 1.505
Amount of generated cryptocurrency (2) 0.486 0.624 10.924 0.991
Transaction fees (3) 0.444 0.589 10.850 1.209
Number of activity accounts in Blockchain (4) 0.321 0.379 1.320 0.465
Block creation difficulty (5) 0.333 0.423 1.237 0.475
Block size (6) 0.350 0.423 1.297 0.462
Number of created blocks (7) 0.336 0.384 1.302 0.463

Ot2f Table 2= 2t0|E A A2t ol 7HHES 0= o= 24 Z0E o AIZACH BtHo] Y4E =5 + H
=40t Z0tE 7| =5 UCt Table 28 H{EH ASHUEY F£ =4 Z1E WSt Z}UCHRMSE = 0.195, MAPE =
(ANN)2 MIZE HE H4(SVM) ELF Fo{H o5 =42 0.299)
E 2o[1 ULt AZHUEY 2o ZIE FHULR, =5 QOfsIAtH, SEHMQ W AHelf 5 SdE 2=etH
Hel W AHef = B2 D2{5tRAS O RMSEE 0214, =EHC W g3 A8 = 25 49 H0l, 25 27|17
MAPE= 031622 UEIGON, d4E Aooty & B HELAS I 2t0|E AQ Y2otH 71HE 7t & oS
£ FII 2SS O RMSEE= 0214, MAPEE= 0.2942 Sl Ao 2 LIEFGCHRMSE = 0.187, MAPE = 0.285). 0|34
MAPE 20| &~ JHME|RACt. EHEo| H2f = HaE ob Zits Yool gz EE = SEMQ 2t =
FII5tRAS W RMSEE 0217, MAPE= 032322 24 0f A LEfE = ULk A22 = = ACEH HA] L2 ohE <t
=20| Z4sYUCk SE2XQ W BE AY £ HaE F Ch2H 20|20 AusHE SSHQA L A 5 MY
Jb Elolg W RMSEE 02052 EAMZIE SMAZIE 2 H A4sH ¥ SEMQ U 25 AH £ 25 MY o
O LIEtHCL} MAPE 7|E22 HEIIAE e 03102 O, 28 37| H=7t 7t4 o 50 2HECD & = 9
2 3A IR $UACE EF HY Hol= B HE Ct. w2tM ZZbo| Y=otm oot 23E= 254 2
= AL RMSEE 0209, MAPE 03042 SAMZIZL 45 5 AlWse 0| TRictn & + Uk
Ao, 5 =7| £ RMSEZF 0187, MAPE= 02852

Table 2: The Analysis Results of Litecoin Cryptocurrency Price

. . ANN SVM
Variable (Total input)

RMSE MAPE RMSE MAPE
Number of transactions in Blockchain (1) 0.214 0.316 0.657 0.386
Amount of generated cryptocurrency (2) 0.214 0.294 0.650 0.375
Transaction fees (3) 0.217 0.323 0.642 0.372
Number of activity accounts in Blockchain (4) 0.205 0.310 0.496 0.372
Block creation difficulty (5) 0.209 0.304 0.375 0.354
Block size (6) 0.187 0.285 0.373 0.350
Number of created blocks (7) 0.195 0.299 0.366 0.341
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0.133, MAPEL 05982 0= 2AM ADE JWMAI7|= ZHe I QQUCHRMSE = 0.133, MAPE = 0.598). 3t H2=50|
2 LIEpRC) QANoR FotEo| mat 24 ZIF SAEE HS Y
Aoz, nuz Yssimol B ZEHQ U A AL 2 AUYUCH GatM DUE A HEAME =
o MAME UABHE L A 442 SEHO U BE  AR0M BEE IS S2XQ HE MASS DY I
HE 4, 22 MM UolE, 22 37|, MME 22 & @ QU Ak
450] BE NMEEYS O I ES EMZARE HI3
Table 3: The Analysis Results of Monero Cryptocurrency Price
Variable (Total input) ANN SWM
RMSE MAPE RMSE MAPE
Number of transactions in Blockchain (1) 0.350 1.060 0.471 1.305
Amount of generated cryptocurrency (2) 0.195 0.833 0.350 1.714
Transaction fees (3) 0.185 0.746 0.353 1.664
Number of activity accounts in Blockchain (4) 0.173 0.703 0.359 1.755
Block creation difficulty (5) 0.143 0.715 0.325 1.779
Block size (6) 0.136 0.702 0.323 1.851
Number of created blocks (7) 0.133 0.598 0.252 1.996
5. AJAPA JHZ0l Cf3t o= 2MS 4+WSAUCH B4 A, 2210l
of et ABBH 71T BIO| Y= HOE LIERDH
£ pol B4 AIE [fA| 2fo|E Ao, By gz = AT HUS FoUH BA A7S sz O 5K
SiHS0| Z2HQl YHop BAL0l YCts AMg FIy ool 8RS RS 28T 2ads Nduh
I S0 Ztzto| otB3W b0l mEE= 2EHol N T UM, 2 A7 Aol Fesm i pAL 2
8 B4S0| 2 Uedtts 24 Z0g MAgc. & S5 SSAE BRSOl ERns HEs Sadt
s OEAIZAIT AMEE HE DA DAy o o o SCh 71ES @R0ME HEZY BEEE 2340
AL ZHO|E Tol BUE otsm o JjHe Jx oa  BES0 B RAX MIshs AT A9 U
SPA oot oiEd Jlge BE oBuZ g 7| 1 B WM B STE Goo AAN SSHE
golets AbME MBUCL B @Rt 2MzNg swe  O2E AIHOLL WARSS MR 6F 242 +4
2 HYoRolo HAE B8l ANEE =ofstm siyyn  OfRTh 1 S ATS IAS UM, BolE 28, 2
st= oistoto| Cyef |elshaxh Bt Wz etssimol Jtzo| maEs 22K olo MUt ot
CHe AFMZ HZ3ICH 0|2i3t AlAMS &2 e o
5.1 0|2 A[AI S o ZB0 Wadite A2k g 4 Atk
M R, 2 d3s OfAl, 2HojE 3O, BYE A4S
1A oj5e o MEE HE oAl 20 JZAZY DjA
£ A7el FUS OSd 22 02A MBS S a1y 5juo| og 94w 24 ZNE MBS AAS
Cf UM, = F7s AL B0IE A2l RHR ¥R wosiar o1z anods MEE HE DS HEDQ
SIHE0| 22te] EEHel BEo A HORUTHE A Jio pxs @ oms sy H1E MBS ZHoZ L
S ot JIE sl=ael A ARbe "esHgan xior sjzme) emso) vERIY e 2ag
AT pEE @S F 2SHel BRI P B <o aseror) moof Al 2olE 20, GHZ orss
A 2SO UYTHE AMS HMBSHUCE SXB HIER Lo fs souop ool olRAIHG MEE HE HAl S
O 0|2V % CHE BTl AT ESHE MRl U g uy ormamo| wLt S4Bt AL X DEHLK| Al
¢ ATE 2ol $UER| YNUCH I ASHAW B ¥ 4 . cioiry = oims Al 2o|E Fol BU= otms
TP FE AR Rt AAAASS FEARI U g Smoso) a3l HEE e ous B 7
o e = AT thAL BOIS B9 RH= B gz mawucs mue Esgds ool Jtar
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5.2. 42X AAMH

= g7of Zite o2l 22 EFY AlAEE HSet
Ch. A HR, = P7= AL 2H0|E 2Q, 2EHZ Y=gt
HE 2&staxt ot HFAOA EEN LS SEE H=
Hoz 28Y ZRYsS Motstth SSHQ EIL Al
2t0|E R0l EHZ Fo=otd 7tAD ALK ACHs
Aol A2 HFASOA Eot et q=5E 7
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= Ao stAF a7 g¥2 Cian Zoh R
M, = A= d=oH ZtAS S5H JEEES
8ottt 7|Ee d=oty AFoM SENC YE= o
=oil 7tAM 3A LY A= HLAC = FP=
O|2fst AHH S 7|He 2 SENQ SEE SEAXY A
AlBH 22lolLt &4 OjEjoe| HolHE 7t4 50 F
gt 0| FOf UAs & AULL 2 AFM= HAl B
Maeol H=stHo it RS2 ofd, dMo EHE &
Crdet Hae52 HESHA 22{5to{of & Zo|ct

N, = 7= B2 2SS F AL 20|E
30, HHZ Y=gl e ez 7t4 oF 245
TUASIACE A=otde 2442l SH0f| et ChstA &
MSCE SEX|TE 2 e =SS F 37HItE 12t
UL 2 AFOME O 22 SO O =7t 2
Mol Zag Aoz Heoltt

=EMQ2 REEZOM 2O B2 HEHS MY =
Ae HMHS AL Aen, i dFoM HYIH2=

281 e 7|EO0lCt mEtMd EEMQE FSote
o 292 & oL Y=sHE FSEOM XHEHe=z
S ZHX A Lot ZHK7F QUoh 2 A= B
=9 FAtet HOHE HolM =EHM QS L=yl 28
ol FS&20 714g + ULt TESIo] A E T-S
Lt 2 d+= &2 /& ZOM =EXCS A5t
ASSHH O Cet S F7| AIHY I = A2 LHO|
g= Ao Zast o/2H 7|dts MEotd XAl =Y
of 7lofg = A7IE 2 YBHCh
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