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We consider the estimation problem for the 1-periodic signal S(t) on the basis of observations  0t t n
y

 
  given by 

the stochastic differential equation  

  ,   0 ,t tdy S t dt d t n     (1)

where n is the duration of observation and the noise process  0t t n


 
 is defined as 

1 2 3 .t t t tw L z       (2)

Here 1 , 2  and 3  are unknown coefficients,   0t t
w


 is the standard Brownian motion,   0t t

L


 is a jump Lévy 

process and the pure jump process   0t t
z


 is assumed to be a semi-Markov process (see, for example, [1]). Such noise 

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 *

n  defined as a family 

of all distributions for which the parameters *1  , and 2 2 2
1 2 3

* ,       where *  and *  are some fixed positive 

bounds. The quality of an estimate ˆ
nS  of the unknown signal S will be measured with the robust quadratic risk 

   
*

ˆ ˆ, sup ,
n

n Q n
Q

S S S S


 


,    

1
2 2 2

,

0

ˆ ˆ, : ,  ,Q n Q S nS S S S S S t dt   E
 
where EQ,S is the expectation with respect 

to the distribution PQ,S of the process in the Equation (1) with a fixed distribution Q of the noise  0t t n


 
 and a given 

function S. For estimating the unknown signal S in [1] the authors proposed the model selection procedure ˆ
nS  based on 

the weighted least squares estimates. In this work we construct the adaptive model selection procedures *
nS , 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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В статье рассматривается новый подход к обработке данных, основанный на применении   
вычислительного вероятностного анализа [1]. Представлено его использование для функциональных 
временных рядов (ФВР). В настоящее время для изучения таких данных используется функциональный анализ 
данных (ФАД) (Functional Data Analysis), который представляет новое направление в теории анализа данных, 


