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Abstract

We consider relative model comparison for the parametric coefficients of an ergodic
Lévy driven model observed at high-frequency. Our asymptotics is based on the
fully explicit two-stage Gaussian quasi-likelihood function (GQLF) of the Euler-
approximation type. For selections of the scale and drift coefficients, we propose
explicit Gaussian quasi-AIC and Gaussian quasi-BIC statistics through the stepwise
inference procedure, and prove their asymptotic properties. In particular, we show
that the mixed-rates structure of the joint GQLF, which does not emerge in the case
of diffusions, gives rise to the non-standard forms of the regularization terms in the
selection of the scale coefficient, quantitatively clarifying the relation between esti-
mation precision and sampling frequency. Also shown is that the stepwise strate-
gies are essential for both the tractable forms of the regularization terms and the
derivation of the asymptotic properties of the Gaussian quasi-information criteria.
Numerical experiments are given to illustrate our theoretical findings.

Keywords AIC - BIC - Ergodic Lévy driven SDE - Stepwise Gaussian quasi-
likelihood estimation

P< Shoichi Eguchi
shoichi.eguchi@oit.ac.jp

Hiroki Masuda

hmasuda@ms.u-tokyo.ac.jp

Faculty of Information Science and Technology, Osaka Institute of Technology, 1-79-1
Kitayama, Hirakata, Osaka 573-0196, Japan

2 Faculty of Mathematics, Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

Graduate School of Mathematical Sciences, The University of Tokyo, 3-8-1 Komaba
Meguro-ku, Tokyo 153-8914, Japan

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-023-00878-2&domain=pdf

	Gaussian quasi-information criteria for ergodic Lévy driven SDE
	Abstract
	1 Introduction
	2 Preliminaries
	2.1 Basic notation
	2.2 Two-stage Gaussian quasi-likelihood estimation

	3 Gaussian quasi-AIC
	3.1 Expansion of moments: joint case
	3.2 Stepwise bias corrections
	3.3 Inverse-moment bound

	4 Gaussian quasi-BIC
	4.1 Scale
	4.2 Drift

	5 Model comparison and asymptotic probability of relative model selection
	6 Numerical experiments
	7 Proofs
	7.1 Proof of Theorem 1
	7.2 Proof of proposition 2
	7.3 Proof of Lemma 1
	7.4 Proof of Corollary 1
	7.5 Proof of Corollary 2
	7.6 Proof of Theorem 3
	7.6.1 Proof of (44)
	7.6.2 Proof of (45)

	7.7 Proof of Theorem 5
	7.7.1 Proof of 1
	7.7.2 Proof of 2

	7.8 Proof of Theorem 6
	7.9 Proof of Theorem 7

	Acknowledgements 
	References




