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Y cmammi po32/1siHymo numarHsi onmumisayji
nopmebesisi KPUNMoBa/IloM i3 3aCMOoCyBaHHSIM
mooeneli Mapkosiya, Llapna, Ksasi-LLlapra.
Po3Kpumo cymHicmb  MOHSIMMS  «KpUrmosa-
Aromay, i xapakmepHi 0cob/1uBocMi ma rpaso-
Bull cmamyc Ha (biHaHCOBOMY PUHKY YKpaiHu.
3a Kpumepiem kanimasisayii Ck/ia0eHo nepesik
KpUMmMosa/iom, Ha OCHOBI 5IKo20 30ilCHoBa-
710cs1 (hopMyBaHHS onMUMasIbHUX Mopmaeris,
cucmemamu308aHO cmamucmuyHi daHi ujooo
3MIHU YiH Yux ¢hiHaHCOBUX iHCMpyMeHmiB. Buko-
HaHO pOo3paxyHKU ma BU3HAYEHO OMMUMasIbHY
cmpykmypy ropmepenig - Kpunmosasom - 3a
YMoBuU ix pi3HOI doxioHocmi. [1/1s1 KoXHOI Modesti
CMBOPeHO eqheKmuUBHY MHOXUHY ropmeeris
Kpunmosasiiom. AHasli3yro4u ooepxaHi pe3sy/ib-
mamu, MoXHa cmsepoXysamu, Wo OoXiOHICMb
YCIX ompumaHux ropmebenis € HeBUCOKOI.
Locmamuili piseHb dusepcugbikosaHocmi Hasis-
Hul y ropmebesisix, cqhopMOBaHUX Ha OCHOBI
mooeni  Keasi-LLlapna. ouisibHicms  iHBeCmy-
BaHHs1 8 opmepesti, cqhopmosaHi 3 Kpurnmosa-
JIom, € CyMHigHo. OmpuMaHHsi Aoxo0i8 Ha
PUHKY KpUMmosa/iiom Moxusiuge nid yac 30id-
CHEHHS1 CIeKy/IIMUBHOI Qisi/IbHOCMI.

KntoyoBi cnoBa: iHBecmuyji, Kpurimosasromu,
modeni onmumizayjii, onmumasibHUl nopmebess,
rnopmegpesibHUli MEHEOXMEHM, PUHOK KpUurmo-
Ba/Iom.

B cmambe paccMompeHs! BOMPOCh! onmu-
musayuu rmopmeesns Kpunmosamom ¢ npu-

meHeHuem Mmodenell Mapkosuya, Lapna,
KBsasu-Lllapna. Packpbima CywHOCMb [OHS-
musi  «kpurimosa/ioma», ee  xapakmep-
Hble ocobeHHocmu u fpasosol cmamyc Ha
puHaHCcoBOM pbiHKe YKpauHbl. 1o kpume-
pulo Kanumasausayuu cocmas/ieH nepedeHb
Kpurmosa/iom, Ha OCHOBE KOMOpOo20 OCy-
wecmesisiiock  (hopmMuposaHue  ornmuMasib-
HbIX  nopmdenel, cucmemMamu3upoBaHbl
cmamucmuyeckue 0aHHble M0 U3MEeHEHUIo
UeH amux (DUHAHCOBbIX UHCMPYMEHMOB.
BebinosiHeHb! pacyemsl u onpedesieHa onmu-
MasibHasi cmpykmypa nopmepenell kpunmo-
Ba/1OM MpU yC/08UU UX pa3Hol doxodHocmu.
[ns kaxdol modenu co30aHo aghghekmusHoe
MHOXecmso nopmepesnell. AHaausupys nony-
YeHHble pesy/sibmambl, MOXHO ymsepxoame,
4mo G0XOOHOCMb BCEX pacyemHbIX ropm-
peneli HesbicoKa. [JjocmamoyHbil yposeHb
dusepcuchukayuu, umetowjulics 8 rnopmee-
/151X, CQhOPMUPOBAHHBIX Ha OCHOBE MOOEe/U
Ksasu-LLlapna. Ljenecoobpa3Hocms UHBECMU-
posaHusi 8 nopmepenu, chopMmuposaHHbIe U3
Kpurnmosastom, COMHUMe/IbHa. [lonyyeHue
00X0008 Ha PbIHKE KpPUNMOBa/IoM BO3MOXHO
fpu ocywjecms/ieHuU crekysmusHol desi-
mesibHoCMmu.

KntoueBble cnosa: uHBeCmMuyuu, Kpurmosa-
Jroma, Modesiu onmuMU3ayuU, ornMmuUMasibHbIU
nopmepesib,  nopmebesibHbIL  MeHeOXMeHM,
PbIHOK KPUMMOBa/tom.

This article discusses the portfolio optimization of cryptocurrencies with the use of the Markowitz, Sharpe and quasi-Sharpe models. The core of the concept
of cryptocurrencies, its characteristic features and its legal status on the financial market of Ukraine were developed. Since cryptocurrency is mainly used
as a speculative investment but not as an alternative currency or a medium of exchange, therefore with its use the portfolio risks can be diversified since the
correlation between cryptocurrency and traditional financial assets is low. A high commission fee for the transactions in cryptocurrencies is a considerable
disadvantage. Considerable volatility of cryptocurrency can significantly complicate or even prevent the implication of the portfolio theory for portfolio optimi-
zation. The aim of this study is to assess the feasibility of investor portfolio development with the use of the optimization models. For this purpose, according
to the capitalization criteria, the list of cryptocurrency items was compiled on the basis of which the development of optimal portfolio was implemented,
the statistical data on the price movement of this financial tools were systematized. According to the result of the analysis of the cryptocurrency market, its
significant concentration has been approved. In particular, Bitcoin accounts for over 50% of all its amount and the chosen ones for the cryptocurrency optimi-
zation shaped 85,38% of the market at the moment of calculations. Hence, a small number of cryptocurrencies should be chosen to develop the investment
portfolio. Calculations were performed and the optimal cryptocurrency portfolio structure was identified under the condition of their different level of income.
The results of the optimization received with the help of Markowitz and Sharpe were similar. These portfolios are characterized by low income and a small
number of cryptocurrencies which form the optimal portfolio which means low diversification. The advantage of the model by quasi-Sharpe in the study is
gaining more diverse portfolios which helps them to be more resilient to fluctuations of rates. The feasibility of investment in the portfolios, developed by

cryptocurrencies, is dubious. Income generation in the cryptocurrency market is possible when implementing speculative activities.
Key words: investments, cryptocurrencies, models of optimization, optimal portfolio, portfolio management, cryptocurrency market.

MocTtaHoBKa Npo6semu. [NepmaHeHTHUI TEXHO-
NOTIYHUIA NpOrpec CNPUYUHSE MNOCTINHE CTBOPEHHS
chiHaHCOBUX iIHHOBALLi, OAHIED 3 AKMX € KpUNTOBa-
NTU. Lle HOBWUIA IHCTPYMEHT CBITOBOrO (RiHAHCOBOTO
PWHKY, akTUBHa TOPriBNA AKUM BigbyBa€eTbCA nuvLle
NPOTArOM OCTaHHIX POKiB. Y 3B’AI3KY i3 UMM BUHMKAE
HU3Ka NUTaHb, cepes AKUX — MOX/UBICTb Ta AOLi/b-
HiCTb (hopMyBaHHS IHBECTULHOIO NopTdoens Kpun-
TOBA/IIOT i3 BUKOPUCTAHHSIM K/IaCU4YHUX METOAIB
NopTENbHOr0 MEHEKMEHTY.

AHani3 ocTaHHiX gocnigxeHb i nyo6nikauii.
Hali6ifiblu 3Ha4yHMii BHECOK y CTBOPEHHS Ta pO3-
BUTOK ifei onTumisauii iHBecTuUiiHOrO noptdens
3giicHinn . Mapkosiy, . To6iH Ta B. LWapn.
Cepep, yKpaiHCbKMX HayKOBLiB NUTaHHAMMW MNOPT-

henbHOro MeHemKMeHTy 3aimanuca B. Konsatok
[1], B. OniitHuk [2], B. MnacTyH [3], O. MnactyH [4]
Ta iH. MMpoTe, He3Baxakun Ha LWMPOKe BUCBIT/IEHHSA
nopTdpenbHOi Teopii B HayKOBiin NniTepaTypi, npak-
TUYHO BIiACYTHi po60TK LWOAO0 Ti 3aCTOCYyBaHHA Ha
PUHKY KPUNTOBAIOT.

IHTEpec [0 KpuUNTOBaUIIOTU SK IHBECTUL,IHOIO
iHCTpyMeHTa MocTiiHO 3pocTae. Bitcoin, Hanpwuknag,
BMKOPUCTOBYETLCA MEPEBAXHO SAK CNEKYNATUBHA
iHBECTULiSA, a He SK anbTepHaTUBHa BaUlloTa Yn 3acio
06MiHy. Pe3ynbtaty gocnimkeHs [5] ceigyatb Npo 3Ha-
YHi NepeBaru Bif, BKKOYEHHSA KPUNTOBAUTIOT A0 iHBEC-
TuUujiHoro noptdhens. 3 ix 4ONOMOro MoXHa AnBep-
cuncpikyBaTn NopTdIensHi pU3KKKU, OCKINTbKN KOPensuis
MiXX KpUNTOBaUTHOTaM i TpaanLiiHMK (RiHAHCOBMMMU
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aKTMBaMy € HU3bKOH), a cepeHbo060BUIA MPUBYTOK
6iNbLUOCTI KPUNTOBA/IOT BULLIMIA, @HIX Y IHLWINX aKTu-
BiB [6]. lpoTe KpuUNTOBa/IIOTM XapakTepu3yTbCs
3HAYHOK BOMATWU/ILHICTIO, L0 MOXEe YCKIaAHWUTU um
B3arali YHEMOX/IMBUTW 3aCTOCYBaHHA NOPTAEbHOI
Teopil 4N onTumisauii noptdens.

MocTtaHOBKa 3aBAaHHA. MeTow fJaHOro Aochi-
[PKEeHHS € OLjiHKa MOX/IMBOCTI Ta A0LUiNIbHOCTI hopMy-
BaHHA nopTdiens iHBecTopa 3 KpUNToBasIkOT i3 3aCTO-
CyBaHHSAIM Mogenei onTumisadi.

Buknaa ocHOBHOro matepiany AoOCNifXeHHs.
Tema [ocCnifgXeHHS NMpaBOBOro cCTaTycy KpunToBa-
noTK Ta i MicuA Ha (hiHaHCOBOMY PUHKY YKpaiHu €
aKTyanbHOl, NoTpebye AeTasibHOro ornpawloBaHHSA
3 ypaxyBaHHAM MiXHapoAHOro Aocsigy. [0 OCHo-
BHMX Npo6nem 34ilCHEHHS onepawiii i3 KpunToBa-
NoTamMy  Hasexartb: HeBW3HA4YeHICTb NpPaBOBOro
cTartycy, BiACYTHICTb MeTOAMKM 06Ky onepauin i3
BipTYya/IbHUMMN BaUuTlOTaMu, HEBM3HAYEHICTb onojar-
KyBaHHS. MOHATTA BipTyasibHOT BaslOTK 3'9BUNOCA Y
2009 p. (konm 6yno cTBOpeHO Bitcoin) Ta 3akpinneHo
B dupektusi €EC 2018/843 €Bponeiicbkoro Mapna-
MeHTYy Ta Pagu Big 30.05.2018. Y npoekTi 3aKkoHy
«[po 06ir KpMnTOBa/IOTN B YKpaiHi» 3anponoHo-
BaHO Take BU3HauyeHHs: «KpunToBantota — Le npo-
rpamMHuii Kog (Habip cumBonis, unMdp Ta 6GYKB), LIO
€ 06'eKTOM MpaBa BMIACHOCTI, KA MOXe BUCTyNaTu
3aco60M MiHM, BifOMOCTI NPO SKUA BHOCATbCA Ta
36epiraloTbCa y cUCTEMI GNIOKYENH AK 06NIKOBI 0an-
HMLI NOTOYHOT CMCTEMU G/IOKYENH y BUrNAAl faHuX
(nporpamHoro kogy)» [7].

LNCKYCIIHMM € NUTaHHS, Y1 MOX/TMBO (DYHKL,iOHY-
BaHHSA PUHKY KPpUNTOBA/IKOT ONUCATW OOHIEKD 3 iCHYIO-
YMX PUHKOBUX rinoTe3. Tak, Hanpukiag, 4OCAIIKEHHS
NEepPCUCTEHTHOCTI psAiB AOXiAHOCTI YOTUPLOX KPUMTO-
BaUTOT i3 HaMBULLIOK PUHKOBOM KaniTaslisalilo noka-
3a/10, WO BOHW HE AOTPUMYIOTLCA BUNaAKOBOro 6/1y-
KaHHS | B AUHAMIL TXHIX LiH NPUCYTHA LOBrOCTPOKOBa
nam’atb [3, c. 180].

Tomy, BIALITOBXYHOUYUCL Bi4 AYMKU, WO Ha
OCHOBi nonepefHix UiH ¢iHaHCOBOro IHCTPY-
MeHTa MOX/IMBO CMporHosyesaru ixX noganblly
3MiHYy, chopMyeMO iHBeCTULiiHWIA nopTdens,
Ak 6yge cknagatucs 3 KpuntoBanwT. [lopT-
denb opmyBaTUMETbCA 3 AECATWM KPUNTOBA/IOT
i3 HaBMLLOK PUHKOBOI KaniTanizauieto. MNMokas-
HUKW PUHKOBOT KaniTanisauii Ta uiHM uux diHaH-
COBUX IHCTPYMEHTIB nogaHo B Tabn. 1. BxigHnmu
JaHUMK ONA NpoBefeHHSA [OCNIMKEeHHA BBaxa-
€MO LWOAEHHE 3HAYEeHHSA TXHiX LiH 3 01.10.2017 go
24.05.2019 (601 cnocTepexeHHs).

3a pesynsraTtamm aHasizy puUHKY KpuUnToBastoT
MOXHa CTBepMXyBaTuh MNP0 MOro 3HauyHy KOHLEH-
Tpauito. Tak, Ha Bitcoin npunagae noHag 50% Big,
yCbOro Moro o6cary, a BuOGpaHi Ansa ontumisauii
KPMNTOB&/TIOTY HA MOMEHT PO3paxyHKy dhopMyBann
85,38% puHKy. MNpu ubomy 3arasibHa KiNnbKiCTb KpUr-
TOBa/IOT nepesBullLlye ABi TucAdi. Came y 3B’SI3Ky
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Tabnmua 1

Moka3HMKK KpunToBantoT cTaHOM Ha 24.05.2019

HasBa PuHKoBa KaniTanisauis, $ UiHa, $
Bitcoin 141 539 115 575 7 987,37
Ethereum 26 497 014 859 249,48
XRP 16 195 609 303 0,384541
Bitcoin Cash 7 281 315 898 409,05
Litecoin 6 185 976 031 99,9
EOS 5 846 454 504 6,4
Binance Coin 4777 575 417 33,84
Tether 3040 673514 1,00
Cardano 2 096 685 245 0,080869
TRON 1 866 948 352 0,027998

Lxepeno: coinmarketcap.com

i3 UMM, Ha Hawy AymKy, aGCO/ITHO OOUI/TbHUM €
BUKOPUCTAHHA HE3HAYHOT Ki/IbKOCTI LMX (PiHAHCOBUX
IHCTPYMEHTIB Ans (QOPMYyBaHHA 3 HUX iHBECTUL,il-
Horo noptdens.

Mogenb (1), aky 3anponoHysas I. Mapkosil, [8]
LLie B cepeaHi MUHYNOro CTOMITTS, ONepye NOHATTAMMA
[OXiOHOCTI, pU3nNKy Ta KoBapiauil LiHHMX nanepis.
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Xoya BOHa MoB'A3aHa 3i 3HAYHMM Mepenikom
YMOBHOCTEI (JOXIAHICTb MPUIAMAETLCA SK Marema-
TUYHE OYiKyBaHHS, a pPU3UK — SIK CepefHe KBagpa-
TUYHE BIAXWNEHHS [OOXIAHOCTI; [aHi nonepenHix
nepiofis MOBHOK MIpOK BigoGpaxalTb ManbyTHIO
OOXiAHICTb), MOAENb € aKTyasIbHOK A0Ci.

Y pesynbrati NpoBeAEHNX PO3PaxyHKIB yganocs
cchopmyBaTn eEKTUBHY MHOXMHY NOPTAENis Kpum-
ToBankoT (puc. 1).

3Baxaroumn Ha puc. 1, MOXHa AiATh BUCHOBKY, LU0
ICHY€E npsima 3a/1eXHICTb MiXK 3MiHOK AOXIAHOCTI Ta
pu3nKy 3a poxigHocTi 4o 0,8% Ta 3pocTaHHA pU3NKY
NPUCKOPEHNMU TeMMnamn 3a [OXIAHOCTI, WO nepe-
BULLYE Lie 3HAYEHHS A1 CYKYMHOCTI BCiX MOX/IMBUX
BapiaHTiB nopthenis. Moxe iCHyBaTn HU3Ka MPUUYNHA
TOro, YoMy rpaddik ogepxxaHoi MHOXUHK nopTdenis
KpUNTOBA/IIOT BIAPI3HAETLCA Bif, CBOr0 K/1aCU4HOIO
BUrNAQy. Ha Hawy AymKy, OCHOBHY pOJ/ib Y LibOMY
BifirpaloTb HU3bKa AOXIAHICTb (PiIHAHCOBUX IHCTPY-
MEHTIB 3a aHaNi3oBaHWin Nepiod, a TakoX HesHayHa
KinbKiCTb nopTtdoenis, WO MOX/IMBO chopMyBaTu 3a
3aflaHnX ObMEeXeHb. [eski 3 MOX/IMBUX BapiaHTIiB
CTPYKTYpU Takmx noptdpenis 3a pisHUX PIBHIB AOXia-
HOCTi MogaHo B Tabn. 2.

OnTumasibHWil NnopTdens, BiANOBIAHO A0 MoAeni
Mapkosila, MoXe cknagaTncsa BCbOro 3 M'ATM Kpun-
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ToBasToT. EOS, BinanceCoin, Cardano ta TRON Bxo-
0ATb A0 LbOro nepeniky y 3B'A3ky 3 Bi4HOCHO BUCO-
KMMKW NOKasHMKaMu [OXiAHOCTI, ToAi Ak ana Tether
npuTaMaHHUA HU3bKWUI pU3nK. 3anexHo Big noTped
iHBECTOpP MOXEe BMbpatu onTumasibHWi Ans cebe
BapiaHT CNiBBIAHOLLIEHHSA AOXIAHOCTI Ta pU3KMKY, NpoTe
OTPUMaHi pes3y/nbTaTi CTaBNATb Nif CYMHIB AOLiNb-
HICTb TaKoro BK/1afaHHs.

Y mogeni Wapna (2) npucyTHI cXoxi 3 nonepe-
OHbOIO MOAENN0 NPUMYLLEHHs, NpoTe [04AaTKOBO
BBOAATHCA Taki NOKa3HUKW, K PUHKOBa AOXIAHICTb,
6e3pm3nkoBa [AOXIAHICTb, HaAAWWKOBa  OOXiA-
HiCTb Ta B — pu3uK UiHHOro nanepy. byno Bupi-
WEHO BMOpaTM MOKA3HWMKOM PUHKOBOI AOXiAHOCTI
CRYPTO CURRENCIES INDEX 30, 3a 6e3pwu-
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He3Baxkatoun Ha BigMiHHOCTI Y hOpMYyBaHHi onTu-
MaJibHOrOo NopTAdIesnsa KPUNTOBASTIOT, OTPUMAaHi pesy/b-
Tatu € gyxe 61U3bKMMU 40 NonepeaHix, Wo MoXHa
no6aynTn Ha puc. 2.

6,00 8,00 10,00 12,00

Pusuk, %

Puc. 1. EchekTBHA MHOXWHA nopTdeniiB KPUNTOBAIOT,
cchopmoBaHa Ha ocHoBI Mmogeni Mapkosiua

JKkepersio: po3paxosaHo agmopamu

Tabnumuya 2
CTpyKTypa onTumasibHoro noptdens,
cchopmoBaHa Ha OCHOBI Mmoaeni MapkoBiua 3a pisHUX piBHIB AOXigHOCTI

[oxipgHicTb noptdrens, % 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
Puswnk noptdhens, % 0,99 1,69 2,48 3,28 4,10 4,92 5,74 6,56 8,13 11,71
YacTka Bitcoin, % 0 0 0 0 0 0 0 0 0 0
YacTka Ethereum, % 0 0 0 0 0 0 0 0 0 0
YacTtka XRP, % 0 0 0 0 0 0 0 0 0 0
YacTka BitcoinCash, % 0 0 0 0 0 0 0 0 0 0
YacTka Litecoin, % 0 0 0 0 0 0 0 0 0 0
YacTtka EOS, % 3,42 5,83 8,23 | 10,63 | 13,04 | 15,45 | 17,84 | 20,24 0 0
YacTka BinanceCoin, % 6,00 | 13,09 | 20,17 | 27,28 | 34,35 | 41,43 | 48,56 | 55,66 | 45,00 | 1,24
YacTka Tether, % 87,75 | 75,32 | 62,89 | 50,46 | 38,03 | 25,60 | 13,15 | 0,73 0 0
YacTka Cardano, % 0,06 0,22 0,36 0,52 0,66 0,81 0,97 1,11 0 0
YacTtka TRON, % 2,76 5,55 8,34 11,12 | 13,92 | 16,71 | 19,48 | 22,26 | 55,00 | 98,76

[Pkepesio: po3paxosaHo asmopamu
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EcbekTvBHa MHOXMHaA nopTdenis, cchopmoBaHa
Ha OcHoBi Mogeni Llapna, npakTMYHO MOBHICTIO
MOBTOPIOE TaKy MHOXWHY, CDOPMOBaHy 3a [0MNOMO-
roto mogeni Mapkosiua.

3Baxkalouu Ha npeacTas/eHi B Tabn. 3 pesynsraru
hopmyBaHHsA noptdienis, MOXHa KOHCTatysatu, Lo
onTUMaUibHI nopTdheni BapTo CTBOPKOBATU 3 Takmx
KpuntoBastoT, sik EOS, BinanceCoin, Tether, Cardano
Ta TRON. MNpoTe i noptdeni He MalTb AOCTAaTHLOrO
piBHA L,OXiAHOCTI.

OCKi/IbKM PUHOK KPUMNTOBANIOT AOCi NepebyBae Ha
eTarni CTaHOB/IEHHA, BUKOPWUCTAEMO Mogenb Ksasi-
Wapna (3), ska MOKAMKaHa 3MEHLUMTU MOXMOGKN,
MoB’A3aHi 3 HEeCcTabiNIbHICTIO KOTUPYBaHb  LLiHHWX
nanepis.
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JoaatkoByumun nNpunyLeHHAMKN Liel moaeni € Te,
L0 Nig 0 ANHUYHUM nopThenem MaroTb Ha yBasi nopT-
doenb, KA cknagaeTbesa 3 YCiX LiHHUX nanepise, WO
po3rna4alTbes, B3ATUX B O4HAKOBI NponopLil; B3a-
EMO3JIEXHICTb AOXiAHOCTI LiHHOro nanepa i goxia-
HOCTi OAMHWYHOrO nopTdhens LiHHUX nanepis onu-

8,00 10,00 12,00

Pusuk, %

Puc. 2. EchekTBHA MHOXWHA nopTpeniB KpUNTOBAIOT,
ccopmoBaHa Ha ocHoBi mogeni LLlapna

[Pxepesno: po3paxosaHo asmopamu

Tabnmuya 3
CTpyKTypa onTumasibHoro noptdens,
ccopmoBaHa Ha OCHOBI mogeni LLlapna, 3a pisHMX piBHIB goxigHOCTI

AoxigHicTb noptdrens, % 0,10 | 0,20 | 0,30 0,40 | 0,50 0,60 | 0,70 0,80 | 0,90 1,00
Puswnk noptdens, % 1,14 1,81 2,56 3,34 4,14 4,94 5,75 6,56 8,16 | 11,76
YacTka Bitcoin, % 0 0 0 0 0 0 0 0 0 0
YacTka Ethereum, % 0 0 0 0 0 0 0 0 0 0
YacTtka XRP, % 0 0 0 0 0 0 0 0 0 0
YacTka BitcoinCash, % 0 0 0 0 0 0 0 0 0 0
YacTka Litecoin, % 0 0 0 0 0 0 0 0 0 0
YacTtka EOS, % 2,23 4,74 7,23 9,74 | 12,24 | 14,74 | 17,25 | 19,75 0 0
YacTka BinanceCoin, % 6,88 | 13,52 | 20,20 | 26,86 | 33,53 | 40,19 | 46,85 | 53,51 | 45,00 | 1,28
YacTka Tether, % 87,80 | 75,30 | 62,78 | 50,27 | 37,77 | 25,26 | 12,75 | 0,24 0 0
YacTka Cardano, % 0,43 | 0,95 1,50 2,03 | 2,57 3,10 | 3,64 | 4,17 0 0
YacTtka TRON, % 2,67 5,49 8,28 | 11,09 | 13,90 | 16,71 | 19,51 | 22,32 | 55,00 | 98,72

[Pxepeso: po3paxosaHo asmopamu
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CYETbCA MiHINHOKW (PyHKUE; Mig PU3NKOM LHHOrO
nanepa MawTb Ha yBasi CTyNiHb 3a/1€XHOCTiI 3MiHU
[OOXiAHOCTI LIHHOro nanepa Bif, 3MiHW A0XiAHOCTI oAn-
HU4Horo noptdpens [9, c. 54].

KpuBa eekTMBHOT MHOXMHU NOpTdIenis KpuUnTo-
BaJ/1IOT MOKa3ye, WO NicNs NPOXOAXEHHSA OOXiAHOCTI
1,2% pu3unK 3pocTae 3Ha4yHO BULLMMW TeMnamm, Hix
OOXIAHICTb.

CdhopmoBaHi Ha OCHOBI Ujiel mogeni nopTdeni €
6inblW AnBepcndikoBaHMMU, HXX NonepeaHi, Wo Aae
M 3Mory 6yTu CTilikiluMMKM 40 Ko/MBaHb Kypcis. Bubip
NPOrHO30BaHO 6iNbll AoXigHOrO abo MeHLW aoxig-
Horo, npote 6inbWw AnBepcudikoBaHOro nopTdens,
TICHO MOB’A3aHWiA i3 3aBAAHHAMMU, SKi Nepep coboto
CTaBUTb iHBECTOP Nepea, 34iiCHEHHAM IHBECTULLIA.

BuUCHOBKU 3 NpoBeAEHOro A0CNiAKEeHHA. PUHOK
KPUNTOBaJIIOT ICHYE MeHLUe AEeCSATU POKiB, i Xapak-
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1,20
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JoaixHicT

0,60
0,40
0,20

0,00

0,00 1,00 2,00 3,00

TEPHOK PUCOH IHCTPYMEHTIB, WO Ha HbOMY 06ep-
TalTbCs, € IX 3HaYHa BOMATWLHICTb. [OCNigpKeHHS
nokasaJsio, WO BMKOPUCTaHHA Mogenein onTumisauii €
OOHVM i3 MOX/IMBMX CMOCO6IB hOPMYyBaHHS iHBECTU-
LjiHOro nopTdiens KpUNToBastoT. PesynbraT oNTUMiI-
3auii, ogepxaHi 3a 4ONOMOrow Mogenein Mapkosiya
Ta Wapna, € cxoxumn. Lium noptdpensm nputaMaHHi
HU3bKa AOXIQHICTb Ta HE3HauyHa KiNbKiCTb KpPUMNTOBa-
N0T, 3 AKUX (POPMYETLCA ONTUMA/IbHUIA MOPTdEb.
Mepesaroto mMogeni Keasi-llapna B AOCAIMKEHHI €
OTPMMaHHS 6inblw  AnBepCMgIKOBaHUX NOPTHENiB.
Xoya 3acTocyBaHHA OMNTUMI3aUiiHUX Mogenei Ha
PUHKY KPUMNTOBA/IIOT € MOTEHLIAHO MOX/IMBUM, Ha
Hally AyMKy, HeoLUiNbHO hopMyBaTK Taki noptdeni y
3B’A13KY 3 HECTAOINIbHICTIO LMX (PIHAHCOBUX IHCTPYMEH-
TiB. OTPUMaHHS AOXOLIB HA PUHKY KPUMTOBaUTIOT MOX-
NIMBE Nif, Yac 3AiNCHEHHSI CNEKYNATUBHOI AisiNIbHOCTI.

4,00 5,00 6,00 7,00 8,00

Pusuk, %

Puc. 3. EchekTBHA MHOXWHA nopTdheniB KpUNTOBAIOT,
cchopmoBaHa Ha ocHOBI mogeni Keasi-Llapna

[Dxepeso: po3paxosaHo asmopamu

Tabnuusa 4
CTpyKTypa onTumManbHoro noptdens,
cchopmoBaHa Ha ocHoBiI mogeni KBasi-LLUapna, 3a pi3HUX piBHIB AOXiAHOCTI

JoxigHicTb noptcens, % 0,10 0,30 0,50 0,70 0,90 1,00 1,10 1,30 1,50 1,70
Pu3snk noptdpens, % 0,16 0,50 0,83 1,17 1,50 1,67 1,84 2,35 3,28 5,27
YacTtka Bitcoin, % 1,36 4,21 7,05 9,90 | 12,74 | 14,17 | 14,74 | 0,00 0,00 0,00
YacTka Ethereum, % 0,78 2,42 4,05 5,68 7,32 8,14 8,58 2,20 0,00 0,00
Yactka XRP, % 0,81 2,50 4,19 5,88 7,57 8,41 9,22 | 10,12 | 2,18 0,00
YacTtka BitcoinCash, % 0,83 2,56 4,30 6,03 7,76 8,63 9,41 9,37 0,00 0,00
YacTtka Litecoin, % 0,93 2,86 4,80 6,73 8,67 9,64 | 10,45 | 8,99 0,00 0,00
YacTtka EOS, % 0,92 2,85 4,78 6,71 8,64 9,60 | 10,70 | 15,34 | 20,79 | 16,54
YacTka BinanceCoin, % 1,65 5,11 8,56 | 12,01 | 15,47 | 17,19 | 19,08 | 25,83 | 29,28 | 0,00
Yactka Tether, % 91,18 | 72,77 | 54,36 | 35,95 | 17,54 | 8,33 0,00 0,00 0,00 0,00
YacTtka Cardano, % 0,71 2,18 3,66 5,13 6,61 7,34 8,19 | 12,09 | 17,62 | 19,90
YacTtka TRON, % 0,82 2,54 4,26 5,98 7,70 8,56 9,64 | 16,06 | 30,13 | 63,56

[Pkepesio: po3paxosaHo asmopamu
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PORTFOLIO MANAGEMENT WITH CRYPTOCURRENCIES

The purpose of the article. The recent and rapid development of cryptocurrencies market attracts
significant attention to the research of different aspects of this phenomenon. Due to the active negotia-
tions and the constant change in value of these financial tools it is feasible to study cryptocurrencies as an
investment object.

Therefore, the aim of this paper is to study the potential possibility to apply the Markowitz, Sharpe and
quasi-Sharpe models to the investment portfolio optimization of cryptocurrencies.

Methodology. For the calculations the cryptocurrencies market conditions were analyzed, and the crypto-
currencies characterized by the highest level of capitalization were chosen. On the basis of the collected statis-
tical data on their price movement the model of the optimal cryptocurrencies portfolio structure was developed
at different values of their expected profit and the risk level.

Results. The summary of scientific material has shown the absence of a unique approach towards the
legal status and functionality of cryptocurrencies in different countries. In Ukraine any activities related to
cryptocurrencies are not ensured at the legislative level. The feasibility of the portfolio development is rein-
forced by the results of the research on the cryptocurrencies persistent profitability which showed the pres-
ence of a long-term memory in the dynamics of their prices. The study of the cryptocurrencies current market
situation demonstrated that it is characterized by a considerable concentration. Ten cryptocurrencies with the
highest level of capitalization, which were chosen for the portfolio development, constituted 85,38% of market
capitalization. Besides, this financial tool is characterized by a considerate volatility and a high commission
fee for the transactions. Low correlation between cryptocurrencies and traditional financial assets implies
that their joint use decreases the risk level of such a portfolio. The optimal structure for each model for dif-
ferent profitability options was calculated and efficient multiple portfolios were formed. The modeling results
retrieved with the use of the Markowitz model show that the maximum expected profitability ranges from
1% and at the same time the risk level grows rapidly at their high profitability values. The modeling results
retrieved with the use of the Sharpe model only slightly differ from the Markowitz model with the shares of
cryptocurrencies in the portfolios. The advantages of the quasi-Sharpe model are a higher expected profit-
ability, and also gaining more diverse portfolios. With a wide variability of profit all the cryptocurrencies are
included in different proportions. It helps the portfolios to be more resilient to fluctuations of specific cryptocur-
rency rates. However, due to the low expected profitability of the portfolios, developed by cryptocurrencies,
the feasibility of investment in them is dubious.

Practical implications. It is shown that the usage of optimization models on the cryptocurrencies market
is possible. The development of portfolios which include only cryptocurrencies is rather risky.

Valueloriginality. In this article cryptocurrencies as a financial tool and a possibility to apply the models of
portfolio management for the development of investment portfolios were discussed. The retrieved results show
the necessity to refine the current optimization methods for their efficient application on the cryptocurrencies
market.
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