Statistics and Probability Letters 80 (2010) 1297-1305

Contents lists available at ScienceDirect

STATISTICS &
PROBABILITY
ETTERS,

Statistics and Probability Letters

journal homepage: www.elsevier.com/locate/stapro

Moderate deviations for estimators of quadratic variational process of
diffusion with compound Poisson jumps

Jiang Hui *

School of Science, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, PR China
School of Mathematics and Statistics, Wuhan University, Wuhan 430072, PR China

ARTICLE INFO ABSTRACT

Article history: We consider the stochastic differential equation driven by Lévy processes. Using discrete
Received 30 October 2009 observations, moderate deviations for the threshold estimator of the quadratic variational
Accepted 19 April 2010 process are studied. Moreover, we also obtain the functional moderate deviations.

Available online 2 May 2010 © 2010 Elsevier B.V. All rights reserved.

MSC:

primary 60F10
62]05

60J05

secondary 7M05
37M10

Keywords:

Large deviation

Lévy process

Moderate deviations
Quadratic variational process

1. Introduction

On afiltered probability space (£2, #, ()., P), we consider the following stochastic differential equation driven by Lévy
process

dX[ =U[th+bt+st, X() =X, t € [0, 1] (1.1)
where b is a constant, W is a standard Brownian motion and 0 < o, € [*(R*, dt). Moreover, L is a compound Poisson
process independent of W:

Nt
L= Y, telo1]
i=1

where Y; are i.i.d. real random variables having law %v with the Lévy measure v of L and N is a Poisson process, independent
of each Y; and with constant intensity A.

Assume that o; is unknown and we want to estimate it from discrete observations {xo, Xeys oo Xey } of the process X with
t; = i/n. Exactly, we want to estimate the unknown quadratic variational process of X¢ which is the continuous part of X,

t
[XC][‘ - / ngdsv te [07 1]7
0
which is also called integral volatility in the financial econometric literature.
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In the case that X have no jumps, this question has been well investigated. Florens-Zmirou (1993) studied it both from
the parametric and nonparametric point of view, and she obtained the consistency and the central limit theorem of her
estimators. Djellout et al. (1999) obtained large and moderate deviations. For further references, one can see Avesani and
Bertrand (1997), Bertrand (1997), Bercu and Dembo (1997) and Bercu et al. (1997).

If X has jumps defined by (1.1), in order to estimate [X];, the first problem is how to disentangle the jump part from
the diffusion part, since the latter provides information on [X];, while the jump part introduces noise. By the method of
threshold criterion, Mancini (2006) provided the following threshold estimator

[nt]
ViX) = Z(Xfi _Xti—1)21{(xti—xti_1)zsr(l/n)}’
i=1
where r(1/n) satisfies that
logn

lim r(1/n) =0, im =
n—oo n—oo nr(1/n)
He has shown that V/'(X) is consistent estimators of [X];, and has some asymptotic normality respectively (c.f. Mancini,
2006, 2008). Furthermore, when o; = o, Mancini (2008) studied the large deviation of the threshold estimator. For more
references, one can see Mancini (2004). In our article, by the method as in Mancini (2008) and Djellout et al. (1999), we
consider moderate deviations and functional moderate deviations for estimators V;*(X).

More precisely, we are interested in the estimations of

P(l;([) (v X) — fotafds> eA),

where A is a given domain of deviation, (b(n),n > 0) is some sequence denoting the scale of deviation. When b(n) = 1,
this is exactly the estimation of central limit theorem. When b(n) = +/n, it becomes the large deviations. Furthermore,
when b(n) — oo and b(n) = o(+/n), this is the so called moderate deviations. In other words, the moderate deviations
investigate the convergence speed between the large deviations and central limit theorem.

Let us first recall some basic definitions in large deviations theory (c.f. Dembo and Zeitouni, 1997). Let {ur, T > 0} be
a family of probability on a topological space (5, 5) where 4§ is a o-algebra on S and let A(T) be a nonnegative function on
[1, +00) suchthatlim,_, o, A(T) = +oco.Afunctionl : S — [0, +o00] is said to be a rate function if it is lower semicontinuous
and it is said to be a good rate function if its level set {x € S : I(x) < a} is compact foralla > 0. {ur, T > 1} is said to satisfy
a large deviation principle (LDP) with speed A(T) and rate function I (x) if for any closed set F € §

limsup —— log ur(F) < —infl(x)
T—00 ( ) xeF

and for any open setG € 4,

llm 1nf log ur(G) > —infI(x).
( ) xeG

Throughout this paper, let b(n), n > 1 be positive numbers satisfying

b(n)

b(n) > o0 and —= — 0 asn — oo.
n

Theorem 1.1. Given (X;) by (1.1). Assume a e 1%([0, 1], dt), r(1/n) = o( ) and o satisfy:

Jrb(n)
r(1/n)
k/n
(log bz(n)) max -[(k—1)/n o2ds

1<k=<n
Then

(5 (- ) <)oo

satisfies the large deviations with speed b*(n) and rate function given by
2

4 [y odds

Remark 1.1. (1) Under the conditions of Theorem 1.1, we have

— +00. (1.2)

L (x) =

k/n
/nb(n) max / o2ds — 0, n— oo.

1=k=n J (k—1)/n
(2) Letting r(1/n) = n=%°, b(n) = n=%3, 6; = 1, the conditions of Theorem 1.1 are satisfied.
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