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Abstract
In this paper we study generalized semi-Markov high dimension regression mod-
els in continuous time, observed at fixed discrete time moments. The generalized 
semi-Markov process has dependent jumps and, therefore, it is an extension of the 
semi-Markov regression introduced in Barbu et  al. (Stat Inference Stoch Process 
22:187–231, 2019a). For such models we consider estimation problems in nonpara-
metric setting. To this end, we develop model selection procedures for which sharp 
non-asymptotic oracle inequalities for the robust risks are obtained. Moreover, we 
give constructive sufficient conditions which provide through the obtained oracle 
inequalities the adaptive robust efficiency property in the minimax sense. It should 
be noted also that, for these results, we do not use neither sparse conditions nor the 
parameter dimension in the model. As examples, regression models constructed 
through spherical symmetric noise impulses and truncated fractional Poisson pro-
cesses are considered. Numerical Monte-Carlo simulations confirming the theoreti-
cal results are given in the supplementary materials.
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1 Introduction

1.1  Motivations

In this paper we study the following linear regression model in continuous time

This research was supported by RSF, Project No 20-61-47043 (National Research Tomsk State 
University, Russia).

 * Serguei Pergamenchtchikov 
 Serge.Pergamenchtchikov@univ-rouen.fr

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-022-00820-y&domain=pdf
洋
長方形



955

1 3

Adaptive efficient estimation for generalized semi‑Markov…

Repin, O. N., Saichev, A. I. (2000). Fractional Poisson law. Radiophysics and Quantum Electronics, 43(9), 
738–741.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

Authors and Affiliations

Vlad Stefan Barbu1 · Slim Beltaief2 · Serguei Pergamenchtchikov1,3

 Vlad Stefan Barbu 
 vladstefan.barbu@univ-rouen.fr

 Slim Beltaief 
 beltaiefslim@hotmail.fr

1 Laboratoire de Mathématiques Raphaël Salem, UMR 6085 CNRS-Université de Rouen 
Normandie, Avenue de l’Université, BP.12, 76801 Saint-Etienne-du-Rouvray, France

2 ALTEN de Toulouse, 9 Rue Alain Fournier, 31300 Toulouse, France
3 International Laboratory of Statistics of Stochastic Processes and Quantitative Finance, Tomsk 

State University, Tomsk, Russia

洋
長方形


	Adaptive efficient estimation for generalized semi-Markov big data models
	Abstract
	1 Introduction
	1.1 Motivations
	1.2 Methods
	1.3 Main contributions of this paper
	1.4 Organization of the paper

	2 Main conditions
	3 Truncated fractional Poisson processes
	4 Model selection
	5 Main results
	5.1 Oracle inequalities
	5.2 Robust asymptotic efficiency
	5.3 Big data analysis for the model (1)

	6 Stochastic calculus for generalized semi-Markov processes
	7 Proofs
	7.1 Proof of Theorem 1
	7.2 Proof of Proposition 1
	7.3 Proof of Theorem 2
	7.4 Proof of Theorem 4
	7.5 Proof of Proposition 2

	References




