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Anomauin

B pobomi 6yno oocnidsiceno cyuachi mendenyii pozsumky Kkpunmo eantom. ONUcanii OCHOSHI emanu po3e si3aHHs.
nocmaegienoi 3a0ai.
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Abstract

The modern tendencies of development of cryptocurrencies were investigated in the work. Describes the main stages
of solving the problem.
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Beryn

Ha choromuimiHiid JieHb, MPOTHO3M CTAJH YAaCTHHOI HAIIOro CBIiTYy. EKOHOMIKAa CKIIaga€eThes 3
MIPOTHO3IB: TOJITHYHOI 0OCTAHOBKH, IOSBH Ta IOMYJISIPHOCTI TEXHOJIOTIH, BPOXKAIO HAa arpapHOMY CEKTOpi,
TIOTO/IM, TIOTOYHOI CHTYaIlli 3 BHIOOYTKOM KOPHUCHUX KOIAJWH JJIS PI3HOMAaHITHUX Tally3eH, Ta MPOTHO3IB
BapTOCTI PI3HOMAHITHUX aKkTWBiB Ta BamioT [1]. Bei i Buau morouHoi iHdopmalii Ta mnepeadadcHb
BIUIMBAIOTH HA TIOMTAT EKOHOMIYHOTO PUHKY. A I[€H IMOMUT BiqoOpakaeThCs y CEPIICBUHI EKOHOMIKH — TOPTax
Ha OiprKax, SKi € BiZOOpakKeHHSIM KaIliTaTiCTHYHOTO YCTPOIO JIFOJCHKOI IUBiIi3aIii y 21-My CTOITTI.

Ha BiaMiHy Bim iHITUX €TEKTPOHHUX IUIATDHKHUX CHCTEM KPHUIITOBAIIOTA CIOYATKY 3'SIBIISIETHCS 03
y4acTti peanbHHUX Tporieh. 1100 cTath BITacCHUKOM TMEBHOI CYMH KOTHIB IIUTKOM JTOCTATHBO ITIIKITFOUUTHCS 10
CepBicy iX CTBOpEHHS, CTaTH yYaCHHKOM €JMHOI Mepexi MaWHIHT 1 JodeKaThcsi CBOro «3apoliTky». Y
[bOMY TIOJIATAE KITFOY0BA BiIMIHHICTh KPUIITOBAIIIOTA B/l peabHUX TPOIIEH.

KpunroBamiora me neneHTpaiizoBaHa mudpoBa BamoTa 0e3 IeHTpanbHOTO OaHKy abo €TMHOro
aJMiHICTpaTopa, SKy MOXKHa MepeAaBaTH Bil KOPHUCTyBada 0 KOPHCTyBada B OJHOPAHTOBIM Mepexi
OiTKOMHIB 0e3 HeoOXimHOCTI mocepenHuKiB. TpaH3akIlii MepeBipsIOThCS MEPEKEBHUMH BY3JIaMH 3a
JIONIOMOrO0  KpUnTOrpadii Ta peecTpytoTbes y BIIKPUTOMY PO3IOALICHOMY PEECTpI, SKUH HAa3HBAETHCA
6roKkueiin. BiTKOHHM CTBOPIOIOTHCA SK BHHATOPOA 3a TIPOLIEC, BITOMHUI K MaiHiHT. IX MOXKHA OOMiHATH Ha
1HIII BaJIFOTH, TOBapH Ta mociyrd [1].

Cepen HalOUTBII TOMYJSIPHUX KPHIITOBANIOT Yy CBITI Jimepamm pocty ctanu Bitcoin, Ethereum,
DASH, Monero 1 NEM — im nanexuts 91% cymaproi kamitamizanii. LliHa mepmioi kpunToBamooTH —
0iTKOiHA — «IOCsTIa a0COTIOTHOTO ICTOPHYHOT'0 MAKCUMYyMY 1 Bike HabmmkaeTses 1o mo3Hauku 1300 mom. 3a
1 BTC (1o mepeBHIIye IiHy TPOWCHKOI YHIIii 3070Ta)»[2].

BiTKOIH € mepeoBolo, JEHEeHTPATi30BaHOK 1 aHOHIMHOKO KPHUITOBAIIOTON. IIpocToro MOBOMO Iie
MePeKIIaacThCsl HACTYITHUM YHMHOM: BCi TpaH3akiii BigOyBaroThcs Oe3mocepeqHhO0 MK cyO'ekTaMu 3a
MPUHIHAIIOM p2p (IipiHroBa); HE iICHYE MEHTPAIHLHOTO OpraHy YIPABIIHHS BAJOTOK 1 eMICIHHHX LEHTPIB,
TaKUX SK MEHTPaIbHUN OaHK (IEleHTpalli3oBaHa); BCl TpaH3aKIlii, IO 3/IHCHIOIOTHCS BiJl OJHOTO Cy0'eKTa
70 IHIIOTO BinOyBaroThCs 3 BHKOpHCTaHHAM Kpunromorivamx (mmdpoBaHUX) KIIOYIB, IO 3aXHIAIOTh
nepeKyia] Bif BTpy4aHHsS Tperix oci® (kpunroBamiora). OAHi€l0 3 HaWOUIBIIMX NPOOJEeM € BHCOKa
BOJIATWJIBHICTh KPUITOBAIIOTHOTO PUHKY Ta CKJIAIHICTh MPOTHO3YBaHHS HOro Kypcy, IO pOOHUTH cripodu
noOYyZOBY a/IeKBaTHUX MOJENEH TyKe aKTyaIbHUMH.



IMocTanoBka 3agayi. [HpopMmariiiHa TEXHOIOTiSI MPOrHO3YBaHHS KypCY KPUIITOBAIIOT CKIAAAETHCS
3 BUPILLIEHHS TaKKUX 3a]1au:

® DO3MISSHYTH ICHYIOYI METOMW JUIs BUPIIICHHS 3aja4 MPOTHO3YBAaHHS KYypCy BalllOT Ta
KPHUIITOBAJTIOT, SIKI ChOTOJIHI BUKOPHCTOBYIOTh Ta CIICIiai30BaHI MPOrpaMu sl aHalli3y
PHHKY;

® TPOBECTH PO3BiAYBAILHUI aHAII3 JaHUX.

e 00partu Ta OOPrpyHTYBaTH BHOIp HAHKpAIOi MOJIENI MPOrHO3YBaHHS KPUIITOBAIIOT.

Pe3yabTaTtu gociainkeHHs
Jyis po3B’si3aHHS MOCTABJCHUX 3a/1a4 MPOIOHYEThCS BUKOHATH TaKi KPOKH.

Kpok 1. TlpoBectn aHami3 3akOHOMIpHOCTEH 3MIHH Kypcy KpHUITOBAIIOTH OiTkOTH. Kypce
KPHUITOBAIIOTH MOXXHA MPOTHO3YBaTH METOJAaMHM MAIlMHHOTO HABYaHHS 3 BHKOPUCTAHHSM JIEPEB pillieHb,
HEHPOHHMX MEPEX Ta IHIIMX MOJIeNIel, sIKi BpaXOBYIOTh BIIMB 0araThoX O3HAK, a00 — SIK YaCOBUH P, JJIst
4Oro BHUKOPHCTATH MOJETl aBTOperpecii Ta MpOIHTErpOBAHOTO KOB3HOT'O CEPEJHBOrO (aHTJI. CKOPOYEHO:
«ARIMAY) Ta ix ananorun abo Facebook Prophet 3 pisHMMEU mapameTpamu CE30HHOCTI Ta KOeQilli€HTIB
®Dyp’e a5 BpaxyBaHHS CTYIEHIO 1X He JIHIHHOCTI.

Kpok 2. 3nilficHuTit BHOIp ONTHMAaIbHUX 1H(GOPMAIIHHUX TEXHONOTIH Ta MoJelell MalInHHOTO
HaBYaHHSI.

Kpok 3. [ToOynyBatu Mozeni 3MiHU Kypcy Ta BAOPATH 3 HUX ONTHMAJIbHY.

Kpok 4. 3pilicHUTH TPOTHO3yBaHHS KypCy KPHUNTOBAIIOTH Ha TECTOBUX JaHUX Ta OI[IHUTH
e eKTHBHICTh POOOTH ONMTHMaTbHOI Mojeri. [IporHo3yBaHHS CKIATAEThCS 3 OYHUIICHHS, OOpOOKH NaHWUX Ta
rioro anamizy. Cro9aTky MM OYHIIIAEMO JaHi, TIEPETBOPIOIOYHN JaTy B MPAaBWILHUNA GopMaT i epeBipsrOvn
3HadyeHHs null. HactymHa komaHia 1a€ HaM KiTbKICTh HyJbOBHX 3HAYCHb Y KOYKHOMY CTOBITII. MU BUSIBIIIH,
IO JIMIIE CTOBIELb OOCATY TOPTiBII MICTUTh HYNIBbOBI 3HaueHHsS. [y aHamizy Mu pobumo rpadiku
po3MOALTY IS BCiX (YHKINM 3a JOMOMOrOIO0 OIIHKHM IMUIPHOCTI SApa, sKa IoKa3ajia HaM, IO JaHi,
3laBayiocs, OyaM CHIIBHO CIIOTBOPEHUMH. J[JIsl IHOT0 MH Bi3yalli3yeMOo TIEPEKOC KOXKHOI 3 ITUX O3HAK.

Ha pucynky 1 HaBeneHo nmpukiaja pe3yinbTaTy MPOrHO3YBAHHS BaNiJAIlITHAX JaHUX.
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Pucynok 1 — Pe3ynbpTat NporHo3yBaHHs Kypcy BaJOTH 32 HAWKPAIIIOK MOJICIUIIO 32 BaIiIAIlIHHUMU
nmaHumu Ha ocHOB1 Facebook Prophet
[Iporuos3u ycix moOymoBaHUX MOJIENEH 30epiraloThesl y Pe3yNbTyOUy TaONHINIO 1 aHAI3YIOTHCS Pa3oM 3
pe3yibTaTaMy iHIIUX MOJIENEH.

[Ticns o0uMciIeHHS YCiX MoJeNeil Ha BalifaliiHUX JAHUX 31HMCHIOETHCS MOPIBHSAHHS MPOTrHO3IB 3
BIJOMHUMH IiTbOBMMHK 3HadeHHsSMH «Close» y BamigamilinoMy mataceri 3a 3-ma MeTpukamu: [2_SCOre,
RMSE, MSE. Pe3ynbTaT HaBeeHO Ha PHUCYHKY 2.

name_model type_data r2_score rmse mape

MLP Regressor valid -0.198116 1351.685712 2.448971
Random Forest Regressor valid -1.346753 1891.733477 3.6800522
XGB Regressor valid -1.681957 2022.330814  3.910245
ARIMA_manua valid -2.134046 2186.144947  4.155419
ARIMA_auto valid -2.134046 2186.144847  4.155419
Prophet_4_days_3_order valid 2619.653422 4.378228
Prophet_7_days_3_order valid 2815122624 4.434402
Prophet_5_days_3_order valid 2805.5481707  4.459947

Prophet_14_days_12_order valid 2755.924964 4.67282

KMeighbors Regressor valid 24317.816508 4.742777
Propheti_7/_days_1Z_order valid -4.34B056 2855.776728 4.8238952
Prophet_14_days_3_order valid -4,210608 2818.840293 4.8548B28
Propheti_5_days_1Z_order valid -4,572239 2915.017259 4.903258
Prophet_4_days_1Z_order valid -4.853504 2987.680986 4.904383
Linear SWR valid -3.263582 2549.843676 4.9478899
Support Vector Machines valid -3.347282 2574.7508635 5.000937
Linear Regression valid -7.766195 3656.215868 7.098678
Bagging Regressor valid -11.517699 4369.06509 7.56984

Pucynok 2 — IloxuOku ycix Mozenei, modymoBaHUX Uil 6araThOX O3HAK IS BATIMAIIHHIX JaHUX KypCy

KpHUIITOBAJIIOTHU

SIk BHIHO, TTOXMOKa ONTHMAILHOI MOIENi 3a yciMa Tppoma merpukamu «Prohet 4 days 3 order»
Ma€ HU3BKY BiTHOCHY MOXHOKY, TOpiBHAHO Mairy oxuOky RMSE i myxe moraHy TOYHICTh 32 METPHKOIO
r2_score, mo o3Hayae, 0 caMi 3HaYEHHS HMPOTHO3YIOTHCS JOCTATHBHO TOYHO, ajie HANPSMOK 3POCTaHHS YU
MaJiHHS KypCy MPOTHO3YETHCS TyXKe MoraHo (Maibke y mpotudasi, OcKimbkr KoeillieHT Kopensii r2_score
€ Bill’EMHHM).

OTxe, onTUMalIbHA MOZIETh € TAPHOO TUTHKH 32 MeTpukoro MAPE, To0TO 32 BiTHOCHOIO TTOXHOKOIO.

BucHoBku

Po3pobneno  kowmenmiro  iHQopMamiiHOI  IHTENEeKTyallbHOI TEXHONIOTii, sKka 3a0e3mednTh
MPOTrHO3YBaHHs Kypcy 0iTkoiHa. OnrcaHHi OCHOBHI €Tany po3B’si3aHHS IIOCTABJICHOI 3a1a4i.
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