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CTATHCTUYECKOTO OIICHHBAHUS PACIPEACIICHU BEPOSTHOCTEH C MCIONB30BAHUEM AalpUOpHOW  MH(opManmy,
TIPUBOZIIASA K OLleHKaM Trna (3), paccMaTpuBaiachk B [2].

Teopema. [1ycts EH¢)2 (Z,) <o, EHW?(ZI) <, j=1,.,m, detV #0.Tormanpu N — o0
LN (@ -6) > N(0,s5?),

rae

o” = Dup(Z,)-C'V'C >0, C = cov,, (9(Z).v,(Z))) H}r :

V= H cov, (v, (Z),w,(Z))) H;,z:ﬁ

B pabore Taxke JoKa3aHa CXOOMMOCTh B CPEIHEKBAIPATHUCCKOM IIPEIIOKEHHBIX OIEHOK C HCIIOIb30BaHHEM
METOJIOB U pe3ysbTaToB u3 [3-5].

Jluteparypa

1. Dmitriev Yu.G., Koshkin G.M. On Distribution Functionals Estimation with Auxiliary Information // Applied Methods of
Statistical Analysis. Nonparametric Methods in Cybernetics and System Analysis. Krasnoyarsk, Russia Proceedings of the
International Workshop. Novosibirsk : NSTU publisher, 2017. P. 9-18.

2. [Imumpues IO, VYemunoe FO.K. CraTHcTHYeCKOe OLIGHUBAHHE paclpeliefieHui BEpOATHOCTEH C HUCIONb30BaHHEM
nononauTenbHoi nHpopMarmu. Tomck : TT'Y, 1988. 112 c.

3. Dobrovidov A.V., Koshkin G.M., Vasiliev V.A. Non-parametric State Space Models. Heber City, UT 84032, USA : Kendrick Press,
2012. 501 p.

4. Koshkin G.M. Stable Estimation of Ratios of Random Functions from Experimental Data / Russian Physics Journal. 1993.
Vol. 36. P. 1008-1015.

5. Koshkin G.M. Deviation Moments of the Substitution Estimator and of its Piecewise-Smooth Approximations // Siberian
Mathematical Journal. 1999. Vol. 40. P. 515-527.

IDENTIFICATION AND PREDICTION FOR COMPOUND MODELS’

Yu.G. Dmitriev, G.M. Koshkin, V.Yu. Lukov

National Research Tomsk State University, Tomsk, Russia
dmit@mail.tsu.ru, kgm@mail.tsu.ru, lukov_vadim@rambler.ru

In many applied problems, it is required to construct a mathematical model of the dependence of output variables
on input variables of the stochastic object. To solve this problem, both parametric and nonparametric approaches are
used. Each of these approaches has advantages and disadvantages. In the paper, we consider combined algorithms for
the identification of stochastic objects using jointly nonparametric and parametric estimators of regression.

Suppose that a stochastic object is described by a regression function

r()"c):E(Y|)?:)?):jy-p(y|)?)dy:W, where ()?,Y)z(X<l>,...,X<p>,Y) is a (p+1)-dimensional vector of
px

p object’s inputs and output [1-5].
Usually the researcher has some information about the nature of the dependence of the output of the object from

the inputs. Suppose that he can express this knowledge in the form of a given function (p()?, é) , where
0= (6(1) yeees G(S)) is the vector of the known or unknown parameters. This type of information we call as a prior guess.

In this paper, we consider the task of sharing the nonparametric estimation of regression and a prior guess. The
approach using combinations of different estimators was studied, for example, in [6-10].

" This research was supported by “The Tomsk State University competitiveness improvement programme” under grant
No 8.1.37.2018.
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Let there be independent observations ()?., ) = (X.<1>,...,X.<”>,Y.), i=1,...,n of the random vector ()?,Y) .

As a combined regression estimator, we take R, ()? ) =(1-2)- f()?i ) +- (p(f( ,-:é) , where A is the weight coefficient

N
determined from the minimum of the criterion Z{ R(X)-r(X, )}2 [6].
i=1

Adaptive combined estimators constructed on the basis of algorithms for predicting static and dynamic objects
are proposed. The expediency of applying the proposed approach in practice is illustrated in the analysis of the prices of
Gazprom’s stocks for 2016.
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® YHKIUS PACOPEJEJEHUS IPEEBIBAHUS MACIITABUPYEMOM
BBIYVCJIUTEJBHONU CUCTEMBI B COCTOSIHUM HU3KOM

MMPOU3BOJUTEJBHOCTH IIPU I'PYIIIIOBOM BOCCTAHOBJIEHUM

B.A. Haeckuﬁ], KB. IYa@cqu?2

'KemepoBckuit rocynaperBenHsiii yuusepeutet, Kemeposo, Poccus
*Uucruryra (usuku nomynposoxrukos CO PAH, Hosocu6upek, Poceus
pavva46@mail.ru, pkv@isp.nsc.ru

CoBpeMeHHBIE paclipe/iefieHHble BhIYHCIUTENbHbIE cHCTeMBbl (BC) OTHOCAT K BBICOKOIPOHU3BOAUTEIBHBIM
BBMHCTHUTENBHBIM cpeacTBaM [1]. KommuectBo snementapHbix mammH (OM) [1] B Takux cucteMax H3MepseTcs
JIECSITKAMU M COTHSIMU ThICA4. YBennueHue konuuectsa OM B BC compoBoskiaercsi yBeIMUEHHEM YHCIa OTKa30B [2].
[pakTuka MOKa3bIBAaeT, YTO B MACIITAOMPYEMBIX BBIYMCIUTEIBHBIX CHCTEMaX BpEeMS MEXKIY Pa3UYHbIMH BHIAMH
OTKa30B MOXKeT n3MepsThes yacamu [3]. TlosToMy akTyaidbHBIM CTaHOBUTCS KaK OpraHH3alusl OTKa30yCTONYHUBOIO
(YHKIMOHHUPOBaHHUS, TaK U aHaIH3 3 dekTrBHOM padoTsl BC ¢ yueTom ee )KUBydeCTH.

PaccmartpuBaercss  croxactudeckas MoAeNs  (YHKIMOHHMPOBAaHHS — paclpeleNieHHOHM  MaciraOupyeMoit
BeHCIUTENBHON cructeMbl (BC) ¢ pesepBoM, B KOTOpO# 31eMeHTapHble MalMHbl (OM) He aOCOMOTHO HaaexHbIe [1].
[Tpu otkaze omHol 3 N DM, npuHaUIekKaIeil OCHOBHOMH MOJICUCTEME, IPOUCXOIUT 3aMeHa Ha OflHY U3 1 DM pesepna,
a OTKa3aBIllas >KIET BOCCTAHOBJICHUS. B ciryyaifHble MOMEHTBI BPEMEHHM BOCCTaHABJIMBAIOIIEE YCTPOMCTBO HAYMHAET
BOCCTAHOBJICHUE OTKa3aBIIMX DM rpymnmnamu o » Marius (puc.1).

Iloka MHOXecTBO OM, coCTaBISIOIIMX pe3epB, Hemycroe, cuuraeM, uro BC wuMeeT BBICOKYIO
MIPOU3BOJIUTENBHOCTh, HHA4YE€ OHA MEPEXOJUT B COCTOSIHUE HH3KOM IPOM3BOAWTEIBHOCTH C COXPAaHEHHEM
paborocniocobHocTH Apyrux ¢pynkumii BC. PazymHO cautaTh, 9TO CUCTEMBI TaKOro Maciitaba He JOKHBI OTKA3bIBATh.

* PaGora BeimosiHeHa B pamkax mpoekra '3 0306-2018-0012 u mpu nogneprxke PODU (rpant Ne 16-07-00712).
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