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B pobomi ompumani xoncucmenmui oyinku napamempa Xiopcma 0pob08020 OPOYHIBCLKO20 pyXy md
no6yo0o8ami 008ipyi iHmepeaiu OmpuMaHux OYiHoKk.

B 6azamvox npuknaonux saoauax, wo nog’sizani 3 06pobKow O0aHux, HeoOXIOHO OYiH8amu
napamemp Xiopcma. Ceped makux 3adau - 3a0aua oOpoOKU i aHANi3y CUSHANIB, KOAU CUSHAT
MOJHCHA  pO321a0amu K HAKIAOEHHs KOPUCHO20 CUSHANLY i ¢honoozo wymy. DOHOBUL WyM €, AK
npasuno, Kombinayiclo cmoxacmuyHoi i ppakmanvnoi ckradosux. Hucnosumu nokasHuKamu
3A3HAYEHUX Glacmusocmell €, 6IONOGIOHO, NOKA3HUK Xwopcma, iHoekc cmiukocmi, Koegiyienmu
83AEMO38'A3K) IHKpeMeHmIB, 5K Y3a2albHIOIOMb A8MOoKopetayiuny ¢yukyito. Ouesuoro, wo oyinka
inoexcy Xwopcma € npiopumemuum 3a860aHHAM NPU AHANIZE CAMONOOIOHUX NPOYeECis.

B oanuii uac icuye b6esniv memoodis oyinku napamempa Xwopcma, aie 8Ci 60HU OPIEHMOBAHI HA
OKpeMi 8UNAOKU NpoYecis, KOIU 1ACMUBICMb CAMONOOJIOHOCMI NOEOHYEMbC abO 3 MPUBALOIO
3anexcHicmio (0pooosull OPOYHIBCHLKULL PYX), AOO 3 BAHCKUMU XBOCMAMU.

Ilpu oyinyi napamempa Xiopcma naubinvw uacmo guxopucmosyiomocs RS-ananis, oucnepcto-
yacosull aHaniz i amaniz GIOXUleHb. 3a2aibHOI0 81ACMUBICMIO YUX MemoOdie € me, uo 6CI 6OHU
30ACHOBAHI HA BUKOPUCTAHHI CIMAMUCMUYHUX 8l1ACUBOCmell 8UOIPOK Opy202o NopsaoKy (oucnepcii,
CepeoOHbOK8AOPAMUYHO20 BIOXUIEHHS, KOe@iyicHmie Kopenayii).

Kurouosi cnosa: indexc Xiopcma, 0pobosuii OpoyHiecoKuil pyx,KOHCUCTIEHMHA OYIHKA.

In the paper consistent estimates of the Hurst parameter of fractional Brownian motion are obtained
and confidence intervals of the obtained estimates are constructed.

In many applications related to data processing, it is necessary to estimate the Hurst parameter. Among
such tasks is the task of signal processing and analysis, when the signal can be considered as the imposition
of a useful signal and background noise. Background noise is usually a combination of stochastic and fractal
components.

Numerical indicators of these properties are, respectively, the Hurst index, the stability index, the
coefficients of the relationship of increments, which generalize the autocorrelation function. Obviously, the
estimation of the Hurst index is a priority in the analysis of self-similar processes.

Currently, there are many methods for estimating the Hurst parameter, but they are all focused on
individual cases of processes where the property of self-similarity is combined with either long-term
dependence (fractional Brownian motion), or with heavy tails.

RS-analysis, disperse-time analysis and deviation analysis are most often used in estimating the Hurst
parameter. A common feature of these methods is that they are all based on the use of statistical properties
of second-order samples (variance, standard deviation, correlation coefficients).

Key Words: Hurst index, fractional Brownian motion, consistent estimate.

Cratta npencrasnena Pozoporo [.B., kanz. ¢i3.-Mat. HayK, IOLEHT.

© ITamko A.O., Cunssebka O.0., 2019

18


mailto:jkl-st@unicyb.ki.au
mailto:jkl-st@unicyb.ki.au

Bicnux Kuiscbroeo nayionanvbhoo yHieepcumemy
imeni Tapaca Lllesuenka
Cepin ¢izuxo-mamemamuyni HayKu

Beryn

2019, 3

Bulletin of Taras Shevchenko
National University of Kyiv
Series Physics & Mathematics

Hexat nns HatypanbHOro umcina ABIE%)

VY rpaHUYHMX TeopeMax i BHIAAKOBUX HPHPICT P -ro MopsiKy ApoGOoBOro GpOyHIBCHKOro
mporeciB MOKHA BUIUTUTH OKpeMo TeopeMu pyxy B, k=0,...,a, —1. Tak, 30kpema,

0aKCTepiBCBKOTO  THITy.  baKCTepiBCBKUMH
CyMaMH  Ha3WBAaIOTh  IOCIIZOBHOCTI  CyM
HENHITHIX byHKITIH BiJ IPUPOCTIB
BUIIAJIKOBUX TIPOLIECIB. 3a TICBHUX YMOB

MOCIITIOBHOCTI OAaKCTEPIBCHKUX CYM 30IraroThCst
y TOMY 4YHM IHIIOMY CE€HCI JI0 HEBHUIIaJKOBOi
cranoi. Teopemu, B SIKHX BCTAHOBIIOETHCS Taka
30DKHICTh, Ha3UBaIOThCA Teopemamu JleBi-
bakcrepa abo Teopemamu OakCTEpPIBCHKOTO
THUITY.

PobGoTa mpucBsiueHa 3aCTOCYBaHHIO METOLY
0aKCTEpIBCHKUX  CYyM JUIs  OLIIHIOBAHHS
nmapamerpa XiopcTta JpoOOBOro OpPOYHIBCHKOTO
pyXy.

CTaTHCTUYHOMY OIIHIOBAaHHIO y MOJEIISIX 3
IpoOOBUM OpOYHIBCHBKUM pPYXOM IIPHUCBSYEHA
Oarato poOir. B poboti [1] HaBemeHo orusia
JITEpaTypu 1 aHali3 3a7a4 3 BUKOPHUCTAHHSIM
0aKCTEPIBCHKOTO MIAXOTY.

B poGoTti oTpumaHi KOHCHCTEHTHI OIIIHKH
napameTpa Xopcra.

Orinkn napamerpa Xropcra
BUKOPUCTOBYIOThCSI B 0ararboxX MNPUKIAJIHUX
3amadax [2, 3].

KoncucrenTHi oninku mapamerpa Xwpcra.

B={B,, t>0}
OpOYHIBCBKMH pyX 3 MapaMmerpoM Xiopcra o —
raycCoBUM BHUIIQJKOBUH IpOLEC 3 HYJbOBUM
CepeHIM 3HAUYEHHIM Ta KOPEIALIHHOI (PYHKIIIEI0
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Amnajgor i'-IHO, MOXHa IIOKa3aTH, 10 CTaTUCTHUKU
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OcobnmBe Micue 3aiimae 3amada oOpoOKHM 1
aHaJi3y CUTHAJIIB, KOJIM CHUTHAI DPO3IJISAAE€THCS
SIK KOMOIHAI[isi KOPHCHOTO CHUTHAIY 1 mymy. A

IIyM € KOMOiHaIi€e CTOXaCTHYHOT i
dbpaxTanbHOT CKJIQJIOBHUX. Yucnosumu
NOKa3HUKaMH 3a3HAYCHHX BIIACTHBOCTEH €,
BIMIOBI/IHO,  TIOKa3HUK  XIOpCTa,  IHJEKC
CTIAKOCTI, KoeQiieHTH B3a€MO3B'SI3KY
CKJIaJIOBHX, K1 y3arajibHIOIOTh

ABTOKOPEJALINHY (YHKIIIIO.

[Ipu ouinmi mapamerpa XropcTa HalOUIbII
4acTo BUKOPHUCTOBYIOTBCS RS-ananis,
JUCTIEPCHO-YAaCOBUM aHAIII3 1 aHAI3 BIIXUJICHB.
[li meromu He M03BOJSIOTH OTPUMATH SIKICHI
OILIIHKHM — HE3MIIIEeH1, KOHCUCTEHTHI, TOIIIO.

B pobori oTpuMaHi KOHCHCTEHTHI OIIIHKH
napamerpa Xropcra IpoboBOro OpOyHIBCHKOTO PyXy
Ta mo0y/10BaHi JIOBIpYi IHTEPBAIIH.
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