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Anomauia. Y poéomi npoeedeno nopieHAnbHUI Kopens-
WiltHUll ma My1bmuppakmanbHuil ananiz 4acoeux psaoie Kyp-
¢y Oimkoina ma akmugHocmeil CRIILHOM ) COUIAIbHUX Me-
pedxcax, nog'azanux 3 dimkoinom. pakmanvruil ananii ua-
cosux paoie noKa3ae HAAGHICMb CAMOROOIOHUX | Mynbmug-
Ppakmanvrux énacmugocmeil. Pezynomamu 00ocnioxcens ceio-
uamo, w0 paAoU, AKi MAOMb CUNLHY KOPENAUINHY 3a1eic-
Hicmb, Maroms nodioni Mynemugpaxmansui enacmugocmi.

Knwuogi cnosa —coyianvna mepesrca, ppakmanwvhi yacosi
PAOU, MYTbMUPPAKMATLHUT AHATI3, KDURMOBANIOMA.

I. Beryn

B ocranHi poku BinOynocst BIAKPUTTS IHTEICKTYaIbHIX MOXK-
JIMBOCTEH COLIIBHIX Mepex I (hiHaHCOBMX pHHKIB. JlaHi comia-
JIBHUX MEPEK BUKOPHCTOBYBAIMCSA B KOMEPLUHHMX LIIAX JUIS aB-
TOMATHYHOTO BHIIYYCHHS BiITYKIB KII€HTIB NP0 MPOLYKTH abo
OpeHzy, MOIIYKYy HOBHX KIIEHTIB, aHai3y mepesar Ta iHmre. Ocki-
JIBKY TIPOTSITOM OCTaHHIX POKIB COLHaIbHI MEPEeXi MIBUAKO MPOHH-
KalOTb B Pi3Hi aCIIEKTH HAIIIOTO XUTTS i B HUX MICTUTBCS BEM4E3HA
KUTbKICTh 1H(OpMALil, TO JaHi COLIATBHIX MEPEK CIy)KaTh allbTe-
PHaTHBHUM iH(GOpPMALIHHUM DKEpPENoM JUIsl aHAJITHKIB Ta iHBec-
TopiB piHaHCOBOTO PHHKY [1].

bitkoin (Bitcoin) - 1€ meneHTpali3OBaHA IUIATDKHA CHCTEMa
@IIEKTPOHHNX BaIIOT, cTBopeHa B 2008 porii, sika BUpocnia 10 pUH-
KOBOI Karitaxi3anii Oibie 72 tprbitonis nonapis CIIIA i Gibime
200 TtHc. TpaH3akuii B neHb. biTkoiH € inHOBarjeo B obmacti IT,
sIka BUKOPUCTOBYE CKJIa[HI KpUnTorpadivudi METOIU Ui IiIIHCY
TpaH3aKIiil i BU3HAYCHHS] KOHTPOJIIO Hal KoIITaMu. BiTKoiH € cuc-
TEMOIO, B sIKiif KOpHUCTYBaui 3IIHCHIOIOTH TPpaH3aKIito Oe3rnocepen-
HBO, 0e3 HEOOXIZHOCTI MOCepeHUKa 1 B Kl TpaH3akuil 3amucy-
FOTBCS! JUTSl TOZIAJIBIIOT MIepeBIPKH BCiMa By3JaMu B IyOIIi4Hil po3-
ToJIiJIeHOT KHU31, 3BaHO1 OyokdeiH (blockchain). ¥V kuu3i 6nokueiin
3amycaHa KOXKHA TPaH3aKIis 1 BoHa 3abe3redye BiIMIHHE JKEPErio
JIaHMX, 3 SIKUX MOXXHA BUBECTH Ta MPOAHANII3yBaTH 1 3aCO0M 1 3B'SI-
30K MK KOpHCTYyBadaMH. [2].

OHUM 3 HaNpsSIMKIB JOCTIKEHb B COLIIANIBHUX Mepexax i ¢i-
HAHCOBOMY CEKTOpI € IPOBEICHHS aHaNi3y BiTHOCHH MK iH(Op-
MAIi€l0 PO OITKOIHM 1 OJOKYEHH, [0 MICTUTBHCS B COLUAIBHHX
Mepexax, i iHoto OiTkoina [3-5]. V poborti [6] mokasaHo, 1110 3poc-
Tar04a MOMYJISIPHICTh KPUIIOBAIIOT BUKIJIMKAE 30UIBLIEHHS 00CATY
TOLIYKY, 1110, B CBOIO YepPry, IPU3BOAUTH O OLIbII BUCOKOI aKTHB-
HOCTI B COLIAJIbHAX MepeXkax o0 OiTkoiHa. Binbimii iHTepec
BHKJIMKA€E TTOKYTKY OITKOTHIB KOPHCTYBauaMH, IO NPU3BOAUTH JIO
3pOCTaHH IIiH, 110, B KIHIIEBOMY MiJICYMKY, IIOBEpPTA€ETHCS 0 00Cs-
TiB MOIIYKY.

Meroto aHoi poOOTH € TOCHI/DKCHHS B3a€EMO3BI3KY 1 (hpakTa-
JIBHUH aHaJli3 YacOBUX PSIIiB IIHU OITKOTHA 1 aKTUBHOCTEH CIITEHOT
B COLIATBHUX Meperkax, MOB'SI3aHNX 3 II€I0 KPHUITOBATIOTOIO.

II. CamononioHi Ta MyibTHGpPaAKTATBHI
CTOXACTHYHI npouecu
CaMomoIiOHICTh BUITAJKOBUX IIPOIECIB MOJSrac B 30epe-
JKEHHI CTATUCTUYHHX XapaKTePUCTHK MpH 3MiHi MaciiTaly dacy.
Croxactuunuii mpouec X (f) € camomopiGHuM 3 mapameTpom

H , sxmo npouec a ' X (at) OITMCYETHCSI THMH K 3aKOHAMH
CKIHYEHHOBUMIPHUX PO3MOAiNiB, o i X (¢) :
Law{a " X(at)} = Law{X (¢)},Va>0.(1)
IMapamerp H, 0< H <1, 3Banmii mokasuukoMm Xepcra,

SIBIISIE COOOK0 CTYITIHB caMoIoNiOHoCTI mpouecy. [lopsin 3 mieto
BrnactuBicTio mokasHuk H > 0.5 xapaxrepusye Mmipy moBro-
CTPOKOBOT 3aIEKHOCTI cTOXacTH4HOro mporecy. Lle o3Hauae,
IO SIKIIO YACOBHM PSA HNPOTITOM SIKOTOCH 4acy 3pocTaB (crma-
[ae), TO 3 IMOBIpHICTIO, OJIM3BKOIO 10 MOKa3HWKa Xepcra, psif
30epexe M0 TEHICHI[II0 IPOTIrOM aHAIOTIYHOTO HPOMIKKY
yacy. [To4aTkoBi MOMEHTH CaMoOIOAiOGHOTO BHIIAIKOBOIO IPO-

Ijecy MOXKHA BHPA3HTH SIK M|:|X (t)|q] oc 1" CamononiGui

npoLecH € MOHO(PAKTAJbHUMH B TOMY CEHCI, I1I0 BOJOMIIOTH
OTHMM I[apaMeTpoM CKEWIIHTy — IMOKa3HUKOM XepcTa, SKHid
3aJIMIIAETHCS HE3MIHHUM Ha Oyb-KOMY Jiarna3oHi Macutabis.

MynsTHdpakTansHi 00'€KTH € CTATUCTHYHO HEOMXHOPITHUMUI
camoroniOHnMu of'exktamu. Y TIOpIBHAHHI i3 MOHO(paKTalb-
HuMu (1) MynbTH(paKTadbHI TPOIECH HPOSBISIOTE OLIBII
CKJIQIHY CKEIJIIHTOBY NOBEAIHKY [7] :

Law{X(at)} = Law{./\/l(a)-X(t)} ,Va>0,(2)

ne M(a) — sunanxosa dyukuis, Hezanexna Bix X (¢) . Y pasi

moHoppaxramsrocti M(a)=a™ .

JIi11 MOMEHTIB MyNIbTH(PAKTAILHUX IPOLECIB BUKOHYETHCS
BiIHOLICHHSI M|:|X(t)|q:| o t9"D | ne h(q) — ysaranbnenuit

MOKa3HUK XepcTa, sSIKUi € B 3arajibHOMY BHUIIAJIKy HENiHIHHOIO
byukuiero. 3nauenns A(g) npu g =2 cniBnagae 3i 3HAYCH-

HSIM CTyreHs camonoxionocti H . Jng MoHO(paKTaabHHX
MPOLIECIiB y3arajbHeHHH MOKa3HUK XepcTa He 3aleKHUTh Bij

napametpa ¢ : h(q)=H .

II1. Bxigni yacosi psian Ta iX KopeasmiliHAH
aHaJi3

VY poGoTi mpoBeneHo MOPIBHAIBHUN (paKTanbHUN aHai3
YacOBHX PSJIB U COMIabHUX CHUILHOT y Mepexi Facebook,
OB’ S[3aHUX 3 eJIEKTPOHOIO BAIIOTOIO OITKOIH. Jlyist mpoBeneHHs
JOCHIKeHb Oyno O0paHO TpH COLiaNbHI CHUTBHOTH: Bitcoin
Product / service, sxa wmae 196113 xopucrysauis, Bitcoin
Finance company — 70195 kopucrysauis u Blockchain — 61805
KopucTyBadiB. 3a nepiox 3 xoBTHs 2016 p mo cepnens 2017 p.
Oyno 3adikcoBaHo HaHi mpo BromoGaHHs (JIAKH) Ta PernocTu
UL KOXKHOT Ipymu Ta Kypc oOminy OiTkoiHa. TakuMm 4nHOM
0yiio c(OpPMOBAHO WIICTh YACOBUX PAIIB IIOJCHHUX IAHHUX Ki-
JIBKOCTI JIalikiB Ta pemoctiB y cminsHoTax (Bitcoin likes,
Bitcoin_reposts, BitcoinF _likes, BitcoinF_reposts,
Blockchain_likes, Blockchain reposts) Ta BigmoBiiHi 1oJeHHI
3HaueHHs Kypcy Oitkoin/momnap Bitcoin_exchange.
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Jlns BUsIBIICHHST 3B'A3KiB 4acoBOro psny Bitcoin exchange
Ta PsAAiB aKTHBHOCTEH COLIaIbHUX TPYyI, 3IifiCHEHO iX Kpoc-
KopeJsILiiHuit aHani3. AHaji3 NoKa3aB 3HAYMMY KOPEJIALII0 MK
KypcoM OiTKOTHA Ta aKTHBHICTIO crinbHOT. B Tabn.1 mnpencras-
JICHO MaKCcHUMaJbHI KoediuieHTH Kopeysiuii r(r) Ta BiAMOBigHI
nard ¢ MDK psgom Bitcoin_exchange Ta psmamu nmaiikiB. Mixk
psAmamMy JaHKiB Ta PENocTiB OJHi€l CHUIBHOTH ICHY€ CHIIBHA

KPOC-KOpeJIALis y Aiana3oHHi 3HaueHb 0.85<r(0)<0.95.

TABJIMLIA 1
KOE®IIIEHTU KPOC-KOPEJIALIIT
r(7) v
Bitcoin_likes 0.81 0
BitcoinF _likes 0.48 0
Blockchain likes 0.33 32

1V. ®pakranbHuii aHami3
OpakranbHICTh (QIHAHCOBHX PAAIB Ta, 30KpeMa, KPHUIITOBA-
JIIOT JOCTipKeHo B 6araThox pobotax (auB. [3-5]). [IpoBexneHi y
JaHiil poOOTI JOCIIHKEHHS MMOKa3aJl HasBHICTh MYNbTH(pPaK-
TaJbHUX BJIACTHBOCTEH JUIS BCiX YacCOBHX PsJiB, MOB'SI3aHMX 3
AKTUBHICTIO CHUJIBHOT. B Tabi. 2 HaBeleHO 3HAYCHHS y3aralib-

HEHOro TmokasHuka Xepcra /A(q) 1 3HAYEHb NAPAMETPY

9min = =5 i
h(q=2)=H s mociimkyBaHuX psiiiB OiTKOiHA Ta AKTHB-

9 max =5 Ta 3HaueHHA [OKA3HMKA XepCTa

HOCTEH COLIAIBHUX CITIJIBHOT.

HaMiKa X PO3BUTKY, € B3a€MO3B's3aHO0. Lle /103BOJIsIE IPOTHO-
3yBaTH KypC KPHIITOBAJIIOT Ha OCHOBI aHaJi3y BIUIMBY COLiallb-
HUX Mepex Ha (iHaHCOBY AMHaMiKy. Pe3ynbraTé HOCIiKEHb
MOXYTh OyTH BUKOpHCTaHi (axiBISIMHU B rajiysi aHamisy Ta iH-
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TABJIULA 2
V3ATAJIbHEHUIM [TIOKA3HUK XEPCTA
hmin hmax H
Bitcoin_exchange 0.82 041 0.54
Bitcoin_likes 0.78 0.42 0.59
Bitcoin_reposts 0.75 0.38 0.57
BitcoinF _likes 0.95 0.52 0.63
BitcoinF reposts 1.15 0.43 0.64
Blockchain_likes 1.23 0.25 0.41
Blockchain _reposts 141 0.23 0.45

JlocmikeHHs ToKa3aly, 110 4acoBi PO 3 CHIBHOIO KOpe-
JSILIHHOIO 3aJI@KHICTIO MAalOTh OJIM3bKI 3HAaUYEHHS (paKTambHUX
XapaktepucTik. Tak, Hampukiax, psau Bitcoin_exchange Ta
Bitcoin_likes MaroTe cmilbHY KOpeISILilo Ta OJMM3bKi 3HAYEHHS
y3araJbHEHOro IokasHuka Xepcra. Crabka KOpemsIis Mix
Bitcoin_exchange ta Blockchain like BmsBisieThcss B pi3HHUII
MK (QpaKkTabHUMU XapaKTePHUCTUKAMHE IIUX PSIIB.

OckiJbkK Maibke 3aBXKId PsIM JIAWKIB Ta PEHoCTiB OxHi€el
IPYNU CHJIBHO TOB'SI3aHI OAMH 3 OJAHHMM, BOHH MAlOTh OJIM3bKI
3HAUCHHS y3arajJbHEHOro MOKa3HHKa Xepcra. AHAaIOTIuHI pe-
3yNbTATH OTPUMAHI JUIS IHIINX MJOCTIDKEHUX pANiB (IUB.
Tabm. 2). Yum Ginplie Kopesis Mix GpakTaJbHIMI YaCOBUMHA
psimamu, THM OJIFDKYI 1X pakTanbHi XapaKTepHCTHKY.

V. BucHoBku

VY poboti npoBeneHo KOopesILidHuil aHami3 4acoBUX PSAiB,
SIKM BUSIBUB 3HaYUMY KOPEJLSILII0 MK KypcoM OiTKoiHa Ta ak-
TUBHICTIO IOB'SI3aHUX 3 HUM COLIaJbHUX CHiIbHOT. Ppaxras-
HUIl aHalli3 4YacOBHX PsAiB [MOKAa3aB HASBHICTh CAMOMOMIOHHX 1
MyNbTH(PAKTATBHUX BIACTHBOCTEH SIK JUIS PAMIB LiH OUTKOiHa,
TaK i AU PAJIB JIAHKIB Ta PEIIOCTIB CILIBHOT.

PesynbraTi JOCITiIKEHb HOKa3allH, IO PSAX 3 CHIBHOK KO-
PEILSIIIHOI0 3aIEXHICTIO MAalOTh MOAIOHY MyJbTH(pPaKTaIbHYy
CTPYKTYpy. UuM Oinbla Kopemsiiss MiX (pakTalbHUMK psiia-
MH, TUM OiJblie cX0Ki 1X hpakTagbHi XapaKTePUCTUKH.

TakuM uMHOM, (pakTayibHa CTPYKTYpa YaCOBHX PSJIIB KpH-
NTOBAIIOTU Ta MIsJILHOCTI COLaldbHUX CIUILHOT, a OTXKE, 1 Ju-

Applications: Birkhuser. -2002. -P. 625-715
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SERIES IN SOCIAL NETWORK
Kirichenko L., RadivilovaT.? Bulakh V.
Department of Applied Mathematics, Kharkiv National University

of Radio Electronics, Kharkiv, Ukraine
’Department of Telecommunication systems, Kharkiv National Uni-
versity of Radio Electronics, Kharkiv, Ukraine

The comparative fractal analysis for community groups in
the social network and the Bitcoin currency rate is conducted.
To conduct research in the Facebook network, three social
communities associated with Bitcoin were selected. The time
series of daily data of likes and reposts for each group and the
Bitcoin rate were formed.

Time series correlation analysis was carried out, that re-
vealed a significant correlation between the crypto currency rate
and the social communities activity. Table 1 shows the maxi-
mum correlation coefficients and the corresponding lags be-
tween the Bitcoin_exchange and the like series.

Fractal analysis indicated the presence of multifractal prop-
erties, both for the series of Bitcoin prices, and for ones of
community activities. The values of the generalized Hurst expo-
nent for the studied series are given in the Table 2.

The research results have shown that the series having a sig-
nificant correlation dependence have a similar multifractal struc-
ture. Because the series of likes and reposts are highly correlated
to each other, values of their generalized Hurst exponent are
very close (see Tab. 2). The greater correlation between fractal
series, the closer are their fractal characteristics.

Thus, the fractal properties of time series of Bitcoin prices
and activities of social communities, and, consequently, their
dynamics are interdependent. This this makes it possible to pre-
dict the Bitcoin rate based on data received from social net-
works. Research results can be used by professionals in the field
of analysis and investment.
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