
Ann Inst Stat Math (2010) 62:161–187
DOI 10.1007/s10463-009-0245-1

Contrast-based information criterion for ergodic
diffusion processes from discrete observations

Masayuki Uchida

Received: 24 June 2008 / Revised: 22 April 2009 / Published online: 28 July 2009
© The Institute of Statistical Mathematics, Tokyo 2009

Abstract In this paper, we consider the model selection problem for discretely
observed ergodic multi-dimensional diffusion processes. In order to evaluate the sta-
tistical models, Akaike’s information criterion (AIC) is a useful tool. Since AIC is
constructed by the maximum log likelihood and the dimension of the parameter space,
it may look easy to get AIC even for discretely observed diffusion processes. How-
ever, there is a serious problem that a transition density of a diffusion process does not
generally have an explicit form. Instead of the exact log-likelihood, we use a contrast
function based on a locally Gaussian approximation of the transition density and we
propose the contrast-based information criterion.
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1 Introduction

We consider a d-dimensional diffusion process defined by the stochastic differential
equation

dXt = B(Xt )dt + S(Xt )dwt , t ∈ [0, T ], X0 = x0, (1)

where B is an Rd -valued function defined on Rd , S is an Rd ⊗ Rd -valued function
defined on Rd , w is a d-dimensional standard Wiener process and x0 is a determin-
istic initial condition. The data we treat are discrete observations Xn = (Xtn

k
)0≤k≤n

with tn
k = khn , where hn is the discretization step and nhn = T . Based on the
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