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IMPROVED SIGNAL PROCESSING OBSERVED WITH SEMI-MARKOYV NOISES
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We consider the estimation problem for the 1-periodic signal S() on the basis of observations (y,) vere, Siven by
the stochastic differential equation
dy, =S(t)dt+d&, 0<i<n, (M
where 7 is the duration of observation and the noise process (&, ),_,_, is defined as
& =ow +0,L, +0,z,. @)

Here o, o, and o, are unknown coefficients, (w,)_, is the standard Brownian motion, (L) _, is a jump Lévy

t t

process and the pure jump process (z,) _ is assumed to be a semi-Markov process (see, for example, [1]). Such noise

120
processes allow us to consider continuous time regression models with dependent observations for which the
dependence does not disappear for a sufficient large duration of observations. We can study the problem of the signals
processing observed under long impulse noise impact with a memory or in the presence of “against signals”.

The main goal is to develop a new improved adaptive robust efficient signal estimation method for the model

(1)~(2). We assume that the noise process distribution Q is unknown and belongs to the class @~ defined as a family
of all distributions for which the parameters o, >¢., and o] +o; +o; <¢ , where ¢. and ¢ are some fixed positive
bounds. The quality of an estimate Sn of the unknown signal S will be measured with the robust quadratic risk
R(S,.5)= sup Ry (5,-5), Ry(S,.5)=Eq,
to the distribution Py of the process in the Equation (1) with a fixed distribution Q of the noise (&, )

1
A 2
S —S“ , ||S||2 = ISZ (t)dt, where Egy is the expectation with respect
0
verc, anda given
function S. For estimating the unknown signal S in [1] the authors proposed the model selection procedure S, based on
the weighted least squares estimates. In this work we construct the adaptive model selection procedures S , based on

the shrinkage weighted least squares estimates of the form (10) from [2]. The comparison between shrinkage and least
squares methods is studied and the advantages of the shrinkage methods are analyzed. Sharp oracle inequalities for the
robust risks have been obtained. The robust efficiency of the model selection procedure has been established.
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B cratee paccmaTpuBaeTcs HOBBIM IMOAX0J K 00paOOTKE [aHHBIX, OCHOBAaHHBIH HAa NPUMEHEHUH
BBIYHCIIUTEIBHOTO BeposTHOCTHOro aHamm3a [1]. IlpeacraBieHo ero wucmonb3oBaHue mis  (YHKIMOHAJIBHBIX
BpeMeHHBIX psnoB (DBP). B Hacrosiiee BpeMs Ui H3YYeHHS TAKUX JAHHBIX UCTIONB3YeTcs (DYHKIMOHAJBHBIN aHAH3
nmaHHbIx (DAJ]) (Functional Data Analysis), KOTOpBId IIpeAcCTaBIsieT HOBOE HANpAaBJICHUE B TEOPUHU aHAIM3a JNAHHBIX,
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