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AHomauyis. Y pob6omi aHaniayembcsi KonueaHHs UiHu 3oroma e donapax CLUA 3a
nepiod 02.01.08-11.11.10. 3HalideHo noka3Huk Xepcma O5isi mako2o 4acogoezo psidy.
lMokazaHo, wo vacoeuli psAd ujHU 30510ma € nepcucmeHmMHuUM. Lle ekasye Ha HasigHiCmb
0oez0i nam’simi O0ns Yacoeoz2o psidy uiHu 3oroma. [lokasaHo, w0 nokasHuk Xepcma
He3Ha4yHO 3MeHWYEeMbCS 8 3a/leXXHoCMi 8i0 MakcuMasibHO20 iHmepeaary ycepedHEeHHS.

Knroyvoei croea: Yacosul psid, nepcucmeHmHicmb, HOPMO8aHUU po3mMax, MoKasHUK
Xepcma, echekmueHUll pUHOK, (hpakmarnbHicmb, hpakmarnbHUl pUHOK, dogaa nam'sms
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Abstract. The paper analyzes the fluctuations in the price of gold in US dollars for the
period 02.01.08-11.11.10. For the study we will use the so-called R/S analysis or the method
of normalized scale or the method of Hearst. In the analysis of a series of length N = 720,
taking into account partial intervals with lengths I: 2; 3; 4; 5; 6; 8; 9; 10; 12; 15; 18; 24; 30;
36; 40; 45; 60; 80; 120; 360 found Hearst index H = 0,58H s close to the Hearst index of
stock indices and many exchange rates. The corresponding equation has the formy =
0,5405x — 0,2813,R? = 0,9985 . Hearst H = 0,54 is greater than 0.5, so the series is
persistent, ie it has a long memory. For many exchange rates and stock indices, Hearst's
long-term memory has been identified. So we can hope that such markets are fractal.

To test the assumption that taking into account partial time intervals with lengths less
than 10, when finding the Hearst index may lead to a decrease in this indicator, the Hearst
index was found for the case when patrtial time series with lengths were taken into account
I: 10; 12; 15; 18; 24; 30; 36; 40; 45; 60; 80; 120; 360. The corresponding equation has the
form y= 0,5405x — 0,2813,R? = 0,9985. The decrease in Hearst to H = 0,54 can be
explained by the fact that in short periods of time the process has a stronger memory.
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Another of our hypotheses, which was tested in the paper, is that time series partially
lose the memory of their behavior at time intervals far away from the current moment.

To test the hypothesis that with increasing observation time, the Hearst index should
tend to decrease, as the memory of ancient values should weaken, ie the earlier the values
of indicators are taken into account the less their impact on current values, analyzed time
series of different lengths . It is shown that as the length of the time series increases, the
Hirst index decreases.

When analyzing the series N = 80, the Hearst index takes values from 0,63 to 0,68 for
different observation intervals. When analyzing the series = 120 , the Hearst index
decreases to 0.5926. This can be interpreted as weakening the memory of ancient events.
All this together indicates the unfoundedness of the hypothesis of an efficient market.

Keywords: Time series, normalized scale, Hurst exponent, persistence, efficient
market, fractal, fractal market, long memory.
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AHHOMauyus. B pabome aHanu3upyemcs konebaHusi ueHbi 3orioma 8 dosnnapax CLUA
3a nepuod 02.01.08 - 11.11.10. HalideHo nokasamenb Xepcma 07151 makoeo 8peMeHHO20
psida. lNokazaHo, 4YmMo 8peMeHHOU psd yeHbl 30/10ma S68/semcs nepcucmeHmHbiM. 3mo
yKasbleaem Ha Hasnu4ue OnuHHOU namsimu Ori epeMeHH020 psida UeHbl 30/10ma.
lMokasaHo, Ymo rokasamersib Xepcma yMeHbWaemcsi 8 3a8UCUMOCMU OM MakcuMasibHO20
UHmMepsarna ycpedHeHUs.

Knroyesnie crnosa: BpemeHHoU psid, repcucmeHmHOCmb, HOPMUPOBAHHbILU pa3max,
rnokasamersnb Xepcma, aghghekmueHbIl pbIHOK, chpakmarnbHOCMb, ¢hpakmarbHbil PbIHOK,
OruHHasi namsime.

Knrodesnle criosa: BpemeHHoU psd, nepcucmeHmMHOCMb, HOPMUPOBaHHbIU pa3max,
rokazamersb Xepcma, 3¢hcbekmuHbIl pPbIHOK, ghpakmaribHOCMb, ¢hpakmasibHbIU PbIHOK,
OnuHHasi namsime.

Bctyn. CyyacHa Teopiss diHaHCiB IpyHTYETbCA Ha rinotesi edeKkTUBHOCTI
puHkie (Effective Market Hypothesis, EMH) OCHOBHUM MONOXeEHHAM £KOi €
TBEPOXKEHHS, WO PUHOK CaM CaMOCTIHO MOXe BCTaHOBMIOBATM 3HAYEHHS
TpeHOoBMX akTuBIB. [Nl Takoro puHKY HEBaXKMBOW € icTopis. [MpoTe B cyvacHin
niTepatypi BUCMOBMIOETLCA MNPUMYLLEHHA NPO HeOobrpyHTOBAHICTL rinoTesu
edeKTUBHOro pnHKY. HaToMiCTb BUCNOBMNIOETLCH MPUMNYLLEHHS NPO dopaKkTanbHUin
puHok (Fractal Market Hypothesis, FMH). ®paktanbHun aHanis Bce uacTiwe
BMKOPUCTOBYIOTb aHaniTUKN hiHAHCOBMX puKiB. Takui aHani3 6inbl eekTMBHUI B
nepiogn HecTabinNbHOCTI, AKi HACTynalTb BCe YacTile y 3B’a3Ky 3 36iMblUeHHAM
LUBMAKOCTi 06GMiHOM iH¢bopMmaLlii.
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Cepen 6Garatbox MeToAiB pakTanbHOro aHanidy ¢iHaHCOBUX PUHKIB
HanbinbLwunn iHTepec BukNnkae R/S-aHani3 (metog XepcTa).

@dpakTanbHUN PUHOK XapaKTEpPU3YETbCA HASBHICTIO LOBroTpuBanol nam’siti.
Posnogin nmoBipHOCTEN PUHKOBUX KOTUPYBaHb Ma€ TaK 3BaHi “TOBCTi XBOCTW”, i
BMCOKIi Nikn, TOGTO BKasaHU po3noin BUrMsAae He siKk raycoBa KpuBa. HasiBHICTb
TOBCTMX XBOCTIB BKa3ye Ha OinbLUy ANCNEPCito HXK A4S HOpMaribHO PO3MOAiNeHMX
SIBULL, AN TAKMX PO3Noainie MMOBIPHICTb aHOMarbHUX BUNakiB € OinbLUO HixX Ans
HopManbHOro posnofiny. Ana dpakTanbHUX PUHKIB AKpa3 i € XapakTepHuMm €
HasBHICTb goBroi nam’siti. OCHoBHa O3Haka pakTanbHOIO PUHKY — YaCTOTHWI
po3noAin JOXOAHOCTI BUrNsSAae O4HAKOBO Ha Pi3HUX iHBECTULUIMHMX ropu3oHTax. B
Takux BUNagkax roBopsTb, WO Ans BiANOBIAHOrO nokasHuka, B JaHOMY BUNaaky
OOXOAHOCTI, cnocTepiraeTbCa sBULLE MaclTabHOl iHBapiaHTHOCTI. HasiBHICTb
nam’siti B 4acoBMX psigax MOXHA OXapakTepu3yBaTu NokasHukom Xepcta H.
IHTepnpeTauia nokasHuka Xepcta HactynHa: 0,5<H<1,0 MaemMo NepCUCTEHTHUN
yacoBun psag, ToOTO TakMA  4acoBUW  psag  XapakTepu3dyeTbes  edhektamm
aosrotpmeanoi nam'ati. TeopeTudHo, Te, WO BigOyBaeTbCA CbOrodHiI, BNIMBAE Ha
ManbyTHe. Lle o3Havae, Wo B YacoBOMY psifli CNOCTEPIraeTbCa TpeHa. Y TepmiHax
XaoTUYHOI OMHaMIKM Lie 03Ha4ae YyTnuBY 3anexHicTb Big noyaTKkoBUX YMOB. Taka
JoBra nam'sTb Mae Micue HesanexHo Big mMacwtaby vacy. Bci WOAeHHi 3MiHK
cniBBigHeceHi 3 yciMa ManbyTHIMM LLUOAEHHUMW 3MiHaMW; BCi LOTWXKHEBI 3MiHM
cniBBigHeCEHiI 3 yciMa ManbyTHIMU LLOTUXHEBMMM 3MiHaMK. He icCHye xapakTepHOro
MacwTaby u4acy, KIHYOBOI XapaKTepuCTUKM 4vacosoro psgy. [dosroTpueana
namMm'aTb 03Ha4vae, WO MalTb Micue HeniHinHi npouecn. Axkwo 0 < H < 0,5, To ue
O3Ha4Yae aHTUMNEPCUCTEHTHICTb. AHTUNEPCUCTEHTHA CUCTEMA MPOXOAUTbL MEHLLY
BiACTaHb, HiXX BUNagkoBa cuctema. LLlo6 cuctema npoviluna MeHLwy BiaCTaHb, BOHa
NOBWHHA 3MiHIOBATUCS YacTille, HiXK iIMOBIpHICHUI npoLiec.

Axkwo H=0,5, To maemo BUNagKoBMI MpoOLEC, WO nignagae nig HopmarnbHUI
3aKOH po3noginy.

[na 6aratbox 0OMiHHMX KypciB BantoT i poHAOBMX iHOEKCIB 3a JONOMOroH
nokasHuka Xepcta 6yno BCTAHOBMEHO HasiBHICTb AOBroi nam’ati. Omke MoxHa
crnoiBaTucs, WO Taki pUHKN € opakTanbHUMU.

AHani3 ocTaHHix gocnigxeHb Ta nyo6nikauin.

Bigomo, Wo AeHHi AaHi Npo Kypcu giHaHCOBUX IHCTPYMEHTIB MalOTb BUCOKY
aBToKOpensuito neplnx nopsakie. Kopensauis moxe gocaratv 7-10 3HayeHb. [Ons
nogonaHHa uiel npobrnemMm 3acTOCOBYETbCS MeToauka 3HaxomkeHHs AR(1)-
Pi3HMLb. 3HAXOMKEHHS Pi3HMLb NEepLUIoro Nopsaky He MOXe MOBHICTI0 nogonatu
ABTOKOPENSLil0 TaK K He BpaxoBYyeE Pi3HMLUi Binbll BUCOKOro NOPSIAKY ane Takum
YMHOM MOXXKHa 3HA4YHO 3MEHLLMTM HasBHICTb aBTOKopensuii.

OuiHka PpiBHA CTOXaCTMYHOCTI 4acoBMX ps4iB  PIBHOrO  MOXOOKEHHS
nposogunack B 6aratbox pisHMx nybnikauisx. KnacnyHumm pobotamm € poboTn E.
Metepca [1], E. ®epepa [2]. OuiHka piBHA CTOXaCTUYHOCTI OOMIHHOrO Kypcy
USD/DM nposogunachb [3]. E. MNMeTtepc [1] gocnigxyBaB CTOXaCTUYHICTL 0OOMIHHNX
KYpCiB iHLIMX BantoT, a TakoX CTOXacTU4YHMX (boHOoBUX iHAekciB. MoaentoBaHHS
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BaNOTHMUX PUHKIB Ha OCHOBI MpoLeciB 3 AOBro Nam’siTT0 NpoBoAUNoch B [4].
HocnigXeHHs1 CTINKOCTI NOKa3HMKa XepcTa Ans pisHUX akTUBIB NPOBOAMB 3MOTHUK
A. [5]. B poborTi[6] mocnigxyBanacb NEPCUCTEHTHICTL MNapameTpiB opieHTauii
3emni, T06T0 R/S Mae LWMPOKe 3acTOCyBaHHA [0 MNPUPOAHIX | EKOHOMIYHMUX
npouecis. R/S aHania pgocnigkyetbca B MoHorpadii  [7].  [HocnigxeHHs
NEePCUCTEHTHOCTI Pi3HNX BaNOTHUX PUHKIB npoBogunock E. HanvaHom [8].

B po6oTi [9] mocnigkeHo NepcUCTEHTHICTb Bip>KOBMX iHAEKCIB — MOCKOBCBLKOIO
MMBB, amepukaHcbkoro DJIA n kutancekoro Shanghai Inc. 3po6neHo BUCHOBOK
NPO NEPCUCTEHTHICTb YacoBUX psaaiB. BCTaHOBMNEHO WO ANA UUX iHOEKCIB NOKA3HMK
Xepcrta: DJIA- H=0,6, Shanghai Inc. — H=0,64, MMBb — H=0,57.

B po6oTi [10] aBTOpamun gocnigkyBascsa Kypc rpmBHi Ao gonapa CLUA. 3HangeHo,
Lo nokasHuK Xepcta H=0,64.

NMocTaHOBKa 3aBOaHHA.

MeTolo JocnigXeHHA € NepCUTEHTHOCTI YacoBOro psaay LiHM TPOMCBLKOI YHUT
3onota. [na pocnigkeHHa B3ATO nepiog 3 nepiog 02.01.08 - 11.11.10.
MepeBipsieTbCs rinoTesa npo Te, WO Takui YacoBUIN PSa TAKOX € NEPCUCTEHTHUM.

IHWa Hawa rinoTtesa nondrae B TOMYy, LLO YacoBi psaM YacTKOBO BTpavalTb
nam'aTb NpO CBOK MOBEAiHKY Ha 4YacoBMX iHTepBanax 3Ha4yHO BigdaneHi Big
NOTOYHOrO MOMEHTY.

MepeBipAeTbCA NpMNyLLEHHS BUCMOBIEHE B pOBOTI L0 BpaxyBaHHS iHTepBanis
ycepeaHeHHs 3 40BXUHOK MeHLLe 10 cnocTepexxeHb MOHMXKYE NokasHuk XepcTta H.

Ha pucyHky 1 306paxkeH0 YacoBuin psag, LiiHM TPOMCHKOI YHLIT 30/10Ta B gonapax
CLWA ons gocnigxyBaHoro nepiogy.
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Puc. 1. Npacpik 3MiHM LiHW TPOMCBKOT YHLT 30n0Ta B Aonapax CLUA.

Buknaga ocHoOBHOro wmartepiany pocnimkeHHsa. LBnokun po3BuTok
iHaHCOBMX PUHKIB B OCTaHHI POKM CYNPOBOXKYETbLCA BenMKMMM obcsiramm
3anydeHnx Ha pPUHKKU KaniTanis, BUHUKHEHHAM HOBUX (DiIHAHCOBWUX iIHCTPYMEHTIB,
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36iNbLIEHHSAM KiNbKOCTI YYaCHUKIB PWUHKY, YacTilUMM BUHWKHEHHSIM aHOManbHUX,
KpU30BMX CUTYyaUin, 306ifbLUEHHAM YMCna KOMMaHIA y4acHMKIB Takux PUHKiB. Lium
obymMoBneHMI iHTepec Ao Npobrnemun JOCHIMKEHHST Taknn puHKiB. MNMpUpoaHbo, Wo
pesynbTaTu AochigXeHb BNPOBaAKYOTECH Y LWOAEHHY DiIHAHCOBY NPaKTUKY, WO B
CBOIO Yepry Hagae CTUMynu noganslUmMM OOCHIOKEHHSM.
OOHUM 3 BaXnMBMX HanNpsIMKIB OOCHILKEHHST € MOAENtoBaHHS LOXOAHOCTI i
BONATUIMLHOCTI POHOOBUX i BanMOTHUX PUHKIB. Ona 3py4yHOCTi BBeOeMO OesiKi
nosHavyeHHs. Hexal Y; BapTiCTb akTUBY B MOMEHT yacy t. [JoXiaHICTb akTuBY 3a
Y,

X = lan1 =&,
nepioA t BU3Ha4MMO Tak. BignosigHo Ao rinotesn eekTUBHOrO PUHKY 3anexHiCTb
OOXOAHOCTI Big 4acy OMNUCYETbCS SIK NPOLEeC BUMAgKOBOro OfykaHHHA, a OTXe €
HenepenbayyBaHoO, Le O3Hadae, Wo BCA iHopMalis MNOCTynae Ha pPUHOK
BKITHOYEHOIO B MOTOYHY LiiHY aKTuBIB.

OpfHak MOXXHa BBaXkaT BCTAHOBMEHUM, LLO LS rinoTesa He NigTBEpOKYETbCS.
Tomy, Wo y Bunagky epekTMBHOCTI PUHKY LOXOOHICTb MOBMHHA OyTU po3nogineHa
3a HopmanbHMM 3akoHOM. HacnpaBgi ue He Tak. Ha pucyHky 2 3o06paxeHo
YacTOTHUI PO3MOAiN AOXOAHOCTI TPOMUCBKOT YHLIT 3onoTa. NepeBipka posnoginy 3a
Kputepiem lMipcoHa nokasye, Lo rinoTesa Npo HopMasibHUM PO3Mo4in 4OXOOHOCTEN
He nigTBepAXyeTbcsA. [MoaibHi YacTOTHI po3noginy matTb iHWiI 0BMiHHI Kypcu
eHa/gonap, pyHT/gonap [1, ¢.31] i iHLWIi eKOHOMIYHI MOKA3HUKMN.
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Puc. 2. Mpacpbik poanoginy 4acTtoT 4OXOAHOCTI TPOMCLKOI YHLT 30n0Ta B gonapax CLUA.
YacTtoTHM po3nofin MoKasHWKIB 4acTo BIAPI3HAETLCS Bif HOpPMaribHOro
po3anoginy i Mae Tak 3BaHi “ToBCTi xBocTW”. Taknin po3nogin 3 TOBCTUMM XBOCTaMMU,
AK Ha PUCYHKY 2, 4acTO € HacnigkoM iCHyBaHHA B CMCTEMMW [OBroi nam’siTi, sika
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NOPOOKYETLCA HENIHINHUM CTOXacTUYHUM npouecoM. Posnogin 3 “ToBCTUMM
XBOCTaMn’ He € NepeLLKOAOo AN 3aCTOCYBaHHA EKOHOMETPUYHNX METOSIB.

To6TOo AKLLO AOXOAHICTb HE € YNCTO BUMNAAKOBOK BEMYMHOLO, A1 HEi MOBUHHA
iICHYBaTN NeBHa 3aneXHICTb Ky MU i XO4EMO BCTAHOBUTMW.

Ons pocnigkeHHs 4acoBoro pagy UiHKM  3omota B3dAnu 720 TOYOK
cnocTepexeHHs 3a nepiogq 3 02.01.08 no 04.15.08. BubGpanuni nepioa
CMOCTEPEXEHHST Ha Hawy AyMKy Moxe Oyt BuOGpaHMM TakuM YMHOM, LWO6
BMKITHOYNTM Nepioaun Kpuma.

[ns gocnigpxeHHa 6ygemo BUKOPMUCTOBYBATM Tak 3BaHMM R/S aHaniz abo meTos,
HOPMOBaHOro po3maxy abo metog Xepcrta [1].

Onsa npoBegeHHA R/S aHanisy i BCTAHOBIEHHA MoKasHuWKka XepcTa
NpoOMoOHYyeTbCs  Takmn  anroputm  [1, ¢.69]. [Onsa 3py4yHOCTi HaBegemo
BUKOPUCTOBYBaHUI anropmuTM NOBHICTHO.

1. Bepemo no4aTkOBUN YacoBUin paa NOKasHMKa i NepeTBOPHEMO NOro B

YacoBWUI psa BigHOLWEHb
% = In <J’1+1)’ (1)

Vi

2. Po3ainumMo oTpMMaHuin pag Ha YacTUHHI paan 4OBXUHOL [ Tak, wo ni=N, ae
n; € UinMM 4YUCrioM. i BKasye Ha 4ucCno iHTepBaniB Ans 4YacTUHHOIoO psaagy.
Hanpuknag ons gocnigxkyBaHoro psigy goexuHoro N = 720 oTpUMaeMo YacTUHHI
pAaM AOBXUHO

1:"2; 3; 4; 5; 6; 8 9; 10; 12; 15; 18; 24; 30; 36; 40; 45; 60; 80; 120; 360"

OuyeBMAHO, WO SKLWO JOCIAKYBaHUA pSa Mae iHWY AOBXMHY, TO ByayThb iHLWi
YaCTUHHI pAaN Ha AKi HeOOXiAHO po3ainNuTN gocnigXyBaHun psa. To6To dyaemo
MaTn 108 YaCTMHHUX psAiB OBXUHOK 2, 72 YaCTUHHUX PSan AOBXMHOW 3, i T. 4.

3. Ona KOXHOro iHTepBany BCIX YaCTUHHUX pAQIB 3HAXoOUMO cepefHe

3Ha4Y€HHA NOKa3HUKa
l
. 1
W=7 @
i=1

[e j BKadye Ha HoMep iHTepBany Ans BiANoBigHOro YacTUHHOIO psay AOBXMHOK /.
[ns yacTMHHOro psagy AosxuHot [ = 2 6ygemo matu 108 Takux cepefHix.
4. [1NA KOXXHOro iHTepBany 3Haxo4nMo KyMYNATUBHI BiAXWUNEHHSA
k

Axkﬂ = E(Xijl — JZ']'[), k= 1, l. (3)
i=1
Hanpwvknag, Oons 4YacTMHHOrO psigy OOBXMHOW [ =2, gna koxHoro i3 108
iHTepBaniB OyaemMo MaTu NO ABa 3HAYEHHS KyMYNATUBHUX BigxuneHb, ons /= 3 no
TpW 3HAYEHHSA i T. 4. AHaANOrYHO i AN BCiX iHWMX YAaCTUHHUX pSAgiB 3 JOBXUHaAMU
l:2;3;4;5;6;8;9;10; 12; 15; 18; 24; 30; 36; 40; 45; 60; 80; 120; 360
5. [1ns KOXXHOro iHTepBarny 3HaxogMMo po3max

Ry = max (Axy) — min (Axi;q). (4)
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6. 3Haxoamnmo BUGiIpKOBe CTaHAapTHE BiOXUNEHHS NOKasHWKa x; Ans nepiogy j
YaCTMHHOTIO psiAy AOBXMHOLO /:

l

1
Sjl = TE(JCUZ — JZ']'[)Z. (5)

=1

7. Hopmanisyemo posmaxu:

Rji
iy (6)
Sit
8. 3Haxoaumo cepeaHe 3Ha4YeHHs HOpMarsni3oBaHOro po3maxy Ansd iHTepeanis

JOBXWHOIO [
n

/Ry 1 Ry
5), =2 (5) ¢
j=1 Y

9. byayemo BapiauiiHuin pag cepefHix 3HavyeHb HOPMOBaHMX po3MaxiB B
3areXHOCTi Big AOBXUH /.

10. Ons oTpuvmaHoro BapiauiiHOro psgy METOAOM HaMMEHLUMX KBagpartis
6yayemo perpecito [n(R/S); Ha In(/). KoediuieHT perpecii i 6yae nokasHnkom XepcTa
H.

Bigomi i iHWIi anropuTmMn 3HaxomkeHHA nokasHuka Xepcta [1]. HaBegeHui
anroputM 3HAXOMKEHHs1 nokasHuka XepcTa Hanmbinbw anpoboBaHwuin, TOMy
BMKOPUCTOBYEMO Came Moro. Y BunagKy aBTOPErpecii B PiBHAX 4acoBOro psgy
NnokasHWk Xepcta moxe Oytn 3miwenum [1, c.71]. B pocnigxyBaHomy psgi
aBTOperpecis BiACYTHS.

JocnigxyBaBca 4acoBun psg OoBxuHOW N = 720 i3 BKasaHOro 4acoBOro
npomikky. [na uboro Oyfio yTBOPEHO 4YacCTWMHHI 4YacoBi psaM 3 OOBXUHAMMU
1:2;3;4;5;6;8;9; 10; 12; 15; 18; 24; 30; 36; 40; 45; 60; 80; 120; 360

PesynbTaTn HaBegeHO Ha PUCYHKY 3.

PerpeciiHe piBHAHHSA | koedilieHT geTepMiHauii € CTaTUCTUYHO 3HAYYLLNMU.
MokasHuk Xepcta H = 0,58 € 6nnskum go nokasHuka Xepcta BipxxoBux iHOEKCIB
3HangeHnx B [9]. Tob6TO MOXHa 3poOUTM BUCHOBOK [OXOAHICTb HE € 4MCTO
BUNAOAKOBOK BEMWYUHOK | € TakMM MOKa3HMKOM, AKMA Mae [[OBry nam'satb.
Buxoontb, WO YMCNEHHi OOCMiMpKEeHHA nigTBEepAXylTb NEePCUCTEHTHICTb
(TPEHOOBICTb) €KOHOMIYHMX MNoKasHukiB. Haragaemo wo padiwe [10] 6yno
OOChifKeHO noBeaiHKy KypCcy rPWMBHI MO BIigHOWEHHK [0 gonapa, ge Oyno
BCTAHOBNEHO LLO NoKa3HUK XepcTta H = 0,64.
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3aMe:RHICTh TorapH(dMa HOPMOBAHOIO pO3MAXY Bil

JorapudgmMa JOBKHHH ycepeTHeHHs 1,19 N=720
y=0,5822x - 0,2813

3,500 R®=0,9354
3,000 e
2,500 o
2,000 L
o 9°*
an T
1,500 .._..
1,000 -*
W
n COn A
0,500 o
0,000 ®
0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Puc. 3. MiHimanbHa 0OBXUHA yCepeoHEeHHA n = 2

[ns nepesipky NpUNyLEHHS, WO BpaxyBaHHS YaCcTUHHUX YacoBUX iHTepBanis
3 goBXunHamu meHwe 10, Npy 3HaXOMKEHHA NoKasHMKa XepcTa MOXe NpuBecTn 4o
3HWKEHHS LUbOro nokasHuka, 6yno sHangeHo nokasHuK Xepcta A5 BUNagky Kosnu
BpaxoByBasiMcb YaCTUHHI yacosi pagu 3 JOBXUHaMU
[:10;12; 15; 18; 24; 30; 36; 40; 45; 60; 80; 120; 360

PesynbTaTu po3paxyHkiB NpeacTaBreHo Ha PUCYHKY 4.

3a/IeKHICTh JJOrapHpmMa HOPMOBAHOI0 PO3MAXY Bil
JorapudgmMa TOBKHHH VeepeaHeHHA 0 N=720(min ,_gagsx- 01211

n=10) R*=(0,9985
3,500
3,000 .
2,500 e
2,000 ,---""’
T ,. . "
1,500 o d
Chd

1,000
0,500
0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Puc. 4. MiHimanbHa goBXWHa ycepegHeHHa n = 10

Tob6To nokasHuk Xepcta H = 0,54.

B maHomy gocnigkeHHi nepeBipsaeTbCa HAsBHICTb KOpensuii MiXk NocnigoBHUMM
3HaYeHHAMU JOXOOHOCTI MPY 3MiHi JOBXUHU OOCNIAXKYBaAHOMo paay.

Mpn nigpaxyHKy nokasHWKiB XepcTa HeobXxiaHO nepeBipuUTM rinoTesy npo
3HAYMMICTb LbOro nokasHuka. Yepes CKNagHiCTb LbOro nokasHuka Lie HeBigoMi
KpUTEPIT 3a SKMMW MOXHA MpPaBUITbHO MEPEBIPUTM MOF0 3HAYUMICTb, TaK $K
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HEBILOMWI MMOBIPHICHUIA PO3MNO4iN NOKasHWKa MpU Pi3HMX 3HAYEHHS n. 3 HaWmX
po3paxyHKiB BMAHO, WO OOBipYMA iHTepBan 36inblyeTbCsl KoM 36inblIyeTbCs
MiHiManbHe 3Ha4YeHHs HTepBany ycepeHeHHs. Yepes3 ue BU3HAYMMO OOBipdi
iHTepBanu Ons KOXHOro Bunagky ans koedidieHta kopensdii. JoBipyi iHTepBanu
3HaxoaATbCA 3a hopmynoro

P =ty k0 <7 <F+t, .0

, k = n — 2- yncno cryneHis ceoboaw.

3a1eRHICTE JOorapHgMa CepeIHLOr0 3HAYECHHA
HOPMOBAHOIO pO3Maxy Bil TorapHdMa mepiodga
ycepegHeHHd ( N=80)

y=0,6264x% - 0,3703

2,500 22,0049
2,000 [
.__..-I"
1,500 '.
R
1,000 P
-
0,500 LT
0,000 .
0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00

Puc. 5. lMepioa cnoctepexeHHa N = 80

JadeRHICTE TorapH(pMAa cepeTHBOr0 3JHAYEHHA
HOPMOBAHOIO PO3Maxy Bix Jorapudgma nepioaa

ycepeaHeHHA ( N=120)
y=10,5926% - 0,2594

3 R==0,9809

25 e

13 4
0

0,5 —

[=x]

0 1 2 3 4 5
Puc. 6. lNMepiog cnoctepexeHHa N = 120
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[ns BMnagky MiHiManbHOI JOBXWHN yYCEePeOHEHHA n = 2 Npu HagiiHOCTI ¥y =
0,99 ¢y, = 2,59 3Hangemo 0,9899 < r < 1.

[ns Bunagky MiHiManbHOT AOBXWMHM ycepeaHeHHA n = 10 npu HaginHocTi y =
0,99 3Hangemo 0,9940 <r <1

Mo>kHa 3pobuTM BMCHOBOK, LLO BpaxyBaHHS Manux iHTepBaniB ycepegHeHHs
HOPMOBaHOro pPO3Maxy [a€ BULLi 3HaA4YeHHS MokasHuka Xepcta. B uinomy ue
O4iKyBaHMIN pe3ynbTaT, Tak gK Gnmk4Ynx YyacoBuX iHTepBanax nam'atb mae 6yTu
CUNBHILLOKO.

B paHoMy [OocnifjKeHHI NepeBipsSeTbCa  TakKoX HasABHICTb  3aNeXHOCTI
nokasHuka Xepcta ANna [OXOAHOCTI Bid OOBXWHW JOcChifkyBaHoro psay. 13
30iNbLLUEHHSIM YaCOBOIro NPOMIXKKY ClOCTEPEXKEHHSA NOKA3HNK XepcTa NOBUHEH MaTn
TEHOEHUil0 0O 3MEHLUEHHS, OCKiflbkM namM'aTb MNpO AaBHiI 3HAYEHHS MOBMHHA
cnabwaTun. Yum BinbLll paHHi 3Ha4YEHHA NOKa3HWKIB BPAXOBYOTLCA TUM MEHLLUWNIA iX
BMMAMB Ha MOTOYHI 3HAYEHHS.

[lns nepeBipku rinoTean Npo HasiBHICTb Takoi 3aneXHOCTi MM NpoaHanisysanu
YyacoBi psian pisHOT OOBXMHMW. [lokasaHo, WO i3 36iNbLUEHHA OOBXWMHM YacOBOrO
paay NokasHUK XepcTa 3MEHLLYETLCS.

Mpwn aHanisi pagis N = 80 nokasHuk XepcTa npunmae 3HadeHH4a Big 0, 63 go 0,
68 ansa pisHMX NPOMIKKIB criocTepexeHHs. Ha puc 5. HaBegeHo pesynbtati ang
OZHOrO 3 TaKuUX MPOMDKKIB CMOCTEPEXKEHHS.

Mpn ananisi pagy N = 120 nokasHuK XepcTta 3HMXKyeTbcss o 0,5926
PesynbTati npeactaBneHo Ha PUCYHKY 6.

BucHoBku

3acTocyBaHHs1 MPONOHOBAHOIrO MiAX0AY 403BONMIM 3HAWTK NOKa3HUK XepcTa
H pna TpoucbKkoi YHUITI 3onoTa. [lokasaHO WO Takuin YacoBuin psag €
nepcucteHTHUM. [lokasaHO WO BpaxyBaHHA MNpW aHanisi pagy BCiX 4acoBux
iHTepBanis NoYMHaKYM 3 HAaMMEHLLIOro n = 2 3HAYEeHHS MOoKasHWKa XepcTa Bulle
HDK ON9 BUNagky 3 HaMeHLIMM iHTepBanoM ycepedHeHHa n = 10, Wo MOoXHa
po3rnsgaTtv K 4oAaTKOBe MigTBEPO)KEHHS HAsABHOCTI nam’aTi. TakoX NokasaHo, Lo
npy 36iNblUEHHI OOBXMHM CMNOCTEPEXyBaHOro psay MNOKasHUK Xepcta Mae
TEHAEHL0 00 3MEHLUEHHS i Lle MOXHa TpaKTyBaTu siK nocrnabneHHs nam’siti npo
OaBHi nogji. Bce ue pasom Bkasye Npo HEOBI'PYHTOBAHICTb rinoTe3n epeKkTMBHOIoO

PUIHKY.
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