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Llocriosicyromucst npobaemu OyinKu cepeOHb020 3HAYEHHA HeCMAYIOHAPHOIL NOCTIO08HOCI I3 He8I0OMUMU
Kopenayiunumu mampuysimu. Ipunyckaemocs, wjo 6i0omi obMedxncenHs Ha neputi pisHUYi cepeoHix 3HAYeHb
ma 0OMedHCeHHs Ha KOpeaayiiuHi Mampuyi.

na ecapanmoeanux NiHIHUX CepeOHbOKEAOPAMUYHUX OYIHOK o00epiicani eupasu 0as noxubok. Illpu
NEeBHUX OOMEINCEHHSIX HA MHOJICUHU, SIKUM HATIeHCAMb CepeOti 3HAYEHHS A KOPeTAYItHI Mampuyi nOKa3aHo,
W0 MaKi OYiHKY GUPANCAIOMBCA Yepe3 PO368 SA3KU CUCEM DISHUYEGUX PIGHSHb.

Kurwouosi cnosa: mamemamuuna cmamucmuxa, OYIHKA CepeOHIX 3HAYeHb, GUNAOKOBI BelUYUHU,
Kopenayiiuna mampuysi, pisHuyese pieHsAHHs.

One of mathematical statistics tasks is the problem of assessing the mean values of random variables by
the observations. In the case when distribution class of the random variable is known can (apply) be applied
the method of maximum probability. Obtained estimations may have good asymptotic properties after
repeated observation of their values. For a single observation of stationary sequences of random variables
value (using) are used linear estimations. If the sequence of random variables is non-stationary, then it is
possible to get a good estimation if set, which owns sequence of average values, is known.

The problems of the estimation of average value for non-stationary sequences with unknown correlation
matrix are investigated. It is assumed that the restriction on the first differences of averages and restrictions
on the correlation matrix are given.

For guaranteed linear RMS estimates are derived expressions for the errors(faults). Under certain
restrictions on the sets, which contain average values and correlation matrices is showed that such estimates
are expressed through solutions of difference equations systems.

Key Words: mathematical statistics, estimation of mean values, random variables, correlation matrix
difference equation.
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1110 1 MOTPiOHO OyJI0 MOKAa3aTH.
3anponoHOBaHM  BHINE  AITOPUTM IS
00YHCIIECHHS rapaHTOBaHMUX JTIHIAHIX
CepeHbOKBAAPATUYHUX OLIHOK peai30BaHUN y
MIPOrpaMHOMY CepeIOBUIII Wolfram
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Mathematica, pe3ynpTaTn 00YHCICHb HABEIEMO
JUISL HACTYITHOTO PUKJIALy.
MopentoBaHHs CIIOCTEPEKEHb

Yoo
k=0,N—1, N =20 sxilicHioBaiocs 3a YMOBH
X, =In(k+2)+ 2D *sin(k), h =1 b, =0,
&, — HOPMaJIbHO pO3MOJUICHAa BEIMYMHA 3
napamerpamu 0 Ta J2. Kpim mporo ¢, =1,
O, =0.

Puc. 1. I'padixu icTHHHOTO 3HAYEHHS BEKTOPY
X » cnocrepesxenns Ta I'JICK ominka.

Ha pucynky 1 300paxkeno rpadiku icTHHHOTO
3HAYEHHS BEKTOPY X, (Maibke mpsma JiHisS B

HeHTpi rpagiky 3 KojJaMH |y  BY3Jax),
cnocrepeskeHHsa ta [JICK omiHka (HaiOUIbII
«alIymyIeHa» JiHIS 3 KOJaMH, Ta CyLiJIbHA
TOHKa JIHIA BiIMOBiAHO). I[HTEpBan 3o
300pakeHuit Ha rpadiky K 3aTeMHEHA 00J1acTh.
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["apanTOBaHi OL[IHKHM CEPEAHBOTO 3HAYCHHS BUIIAJKOBUX MOCIIiJOBHOCTEH

Vkp.

bi6un. 3 Ha3s.

JocnipkyroTbess MpoOJeMr OLIHKKM CEPEeAHBOr0 3HAYEHHS HECTAlliOHApHOI IMOCHiZOBHOCTI i3
HEBIJOMUMH KOPEIAiHHUME MaTpuisamMu. [IprumyckaeTbed, mo BiqoMi 0OMEXEHHS Ha TepI Pi3HUI
CepeqHiX 3HaYeHb Ta OOMEXKEHHS Ha KOPEIAIiiHI MaTpHIIi.

JJis rapaHTOBaHUX JIHIHHUX CepelHbOKBAPATHYHIX OL[IHOK OJIepKaHi BUpa3u Juisi HoxuOok. [Tpu
MEBHUX OOMEXKEHHSX HAa MHOXXHHH, SIKUM HaJeXaTh CepellHi 3HAYCHHS Ta KOpENALidHI MaTpuii
MOKAa3aHO, IO TaKi OI[IHKK BUPAXKAIOTHCS Yepe3 PO3B’SI3KM CHCTEM Pi3HHUIIEBHUX PiBHSHb.

Kiro4oBi ciioBa: mMareMaTHyHa CTaTHCTHKA, OLIHKA CEPEIHIX 3HAYeHb, BUIAJKOBI BEIMYUHH,
KOpeJAIiiiHa MaTPHIIs, PI3HULICBE PiBHIHHSI.
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I"apaHTHUpOBaHHBIE OLICHKH CPEAHEr0 3HAUCHUS CITyYalHBIX MOCIIEI0BATEIbHOCTEH

Pyc.

bu6n. 3 Hazs.

Hccnenyrotess mpobiaeMbl OLCHKH CpPEeJHEr0 3HAa4YeHWs] HEeCTAllMOHAPHOM MOCIEeI0BATENbHOCTU C
HEM3BECTHBIMU KOPPEJSIMMOHHBIMH MaTpuuamu. [Ipeamosaraercs, 4To W3BECTHBIE OTPaHUYEHHS Ha
MIEPBBIE PAa3HUILIBI CPETHUX 3HAYCHUH U OTPaHUYEHHUS Ha KOPPESIIMOHHBIE MATPHIIBI.

Jnst rapaHTUPOBAaHHBIX JIMHEHHBIX CPEAHEKBAIPATUYECKUX OIEHOK IMOJYYE€HHBIE BBIPAKEHHS IS
norpemHocteil. [Ipn onpeneneHHbIX OrpaHUYEHUSIX HA MHOXKECTBA, KOTOPBIM MPUHAAJIEKAT CPEAHNE
3HA4YCHUS! U KOPPEJALMOHHBIE MAaTPULBI TOKA3aHO, YTO TAKHE OLICHKH BBIPAKAIOTCS Yepe3 PELIeHUs
CHCTEM Pa3HOCTHBIX YPaBHEHUH.

KnroueBble cjoBa: MaTeMaTHdecKas CTaTHCTHKA, OLICHKA CPEeIHMX 3HAYEHWH, CclyJaliHble
BEJIMYMHBI, KOPPEIALMOHHASI MAaTPHUIIA, PA3HOCTHOE YpaBHEHHUE.

0.G. Nakonechniy, Yu.V. Shusharin, S.V. Demidenko

Guaranteed estimation of average random sequences

English

Bibliography 3 title

One of mathematical statistics tasks is the problem of assessing the mean values of random
variables by the observations. In the case when distribution class of the random variable is known can
(apply) be applied the method of maximum probability. Obtained estimations may have good
asymptotic properties after repeated observation of their values. For a single observation of stationary
sequences of random variables value (using) are used linear estimations. If the sequence of random
variables is non-stationary, then it is possible to get a good estimation if set, which owns sequence of
average values, is known.

The problems of the estimation of average value for non-stationary sequences with unknown
correlation matrix are investigated. It is assumed that the restriction on the first differences of averages
and restrictions on the correlation matrix are given.

For guaranteed linear RMS estimates are derived expressions for the errors(faults). Under certain
restrictions on the sets, which contain average values and correlation matrices is showed that such
estimates are expressed through solutions of difference equations systems.

Key Words: mathematical statistics, estimation of mean values, random variables, correlation
matrix difference equation.



