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PROPERTIES OF TRAJECTORIES
OF A MULTIFRACTIONAL ROSENBLATT PROCESS
UDC 519.21

GEORGII SHEVCHENKO

ABSTRACT. A Rosenblatt process and its multifractional counterpart are considered.
For a multifractional Rosenblatt process, we investigate the local properties of its
trajectories, namely the continuity and localizability. We prove the existence of
square integrable local times for both processes.

INTRODUCTION

Stochastic processes with long memory (in other words, with long range dependence)
remain an extensively developing topic over more than a half of a century because of their
numerous applications in modelling various natural phenomena, transferring information
in computer nets, dynamics of prices of financial assets, etc.

The long range dependence phenomena is modelled most often with the help of a
fractional Brownian motion. In the monograph by Mishura [5], a detailed survey of
the literature devoted to the fractional Brownian motion as well as main results of this
topic are given. A disadvantage of a fractional Brownian motion that restricts an area
of its possible applications is that this process has light tails of the normal distribution.
There is a number of studies devoted to processes with long range dependence that have
heavier tails. These are, in particular, stable processes (see the book by Samorodnitsky
and Taqqu [9]).

An interesting class of processes with long range dependence that have “moderate”
tails (“moderate” means that the tails are heavier than those of the normal distribution
but lighter than those of a stable distribution), known as Hermite processes, appears in
the so-called noncentral limit theorem for strongly dependent random variables proved in
the papers by Dobrushin and Major [3] and Taqqu [I0,11]. The most studied among these
processes is the Hermite process of rank 2 defined in the paper by Rosenblatt [8] (the latter
is also known as the Rosenblatt process). Among publications devoted to the Rosenblatt
process, we mention papers by Pipiras [7], where a wavelet expansion is constructed for
this process; Tudor [13], where stochastic analysis with respect to the Rosenblatt process
is developed; Albin [I], where the distribution of the maximum of this process is found;
and Tudor and Torres [I2], where an application of the Rosenblatt process in finance
mathematics is considered (namely, the Rosenblatt process is considered in [12] as a
model of price evolutions).
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It is often the case that local properties of processes vary with time. This suggests an
idea that another model is needed to describe such phenomena (recall that all the pro-
cesses mentioned above, e.g. the fractional Brownian motion, fractional stable processes,
and Hermite processes, have stationary increments). A demand in a new model is even
higher if the microscopic behavior of a process differs essentially from its macroscopic be-
havior (this phenomenon often occurs in financial markets where annual fluctuations are
much smoother than those observed during a trading session). The latter phenomenon
indicates the lack of self-similarity, which is an intrinsic property of the processes men-
tioned above. This explains why the so-called multifractional processes become popular
as models for such cases.

A multifractional Rosenblatt process is defined and some of its properties are studied
in this paper. The paper is organized as follows. Section [I] discusses briefly the necessary
properties of multiple integrals and local times. A multifractional Rosenblatt process
is defined and its basic properties are studied in Section 2 Among those properties
are the continuity and localizability. The main results of this paper concerning the
existence and quadratic integrability of the local time for the Rosenblatt process and for
the multifractional Rosenblatt process are proved in Section Bl

1. PRELIMINARIES

1.1. Multiple integrals. We briefly discuss necessary notions for two-dimensional in-
tegrals considered with respect to a Wiener process. More details concerning this topic
can be found in [6].

Let W be a standard Wiener measure on the real line, that is, a random measure
with independent values at disjoint sets and such that if A is a set of a finite Lebesgue
measure, then W(A) has the normal N(0, A(A4)) distribution.

The construction of the integral with respect to the measure W is well known for
functions a € L?(R); namely, the integral

Ii(a) = /Ra(x) W (dzx)

is defined as the L?(Q2) limit of integrals of simple functions that approximate a in the
space L?(R). The integral defined in this way is a linear isometry acting from L?(R) to
L?(Q).

The two-dimensional integral is defined similarly. Let L2 (R?) be the space of square
integrable symmetric functions defined on RZ; the space L2(R2) inherits the Hilbert

structure from L?(R?). The norm in this space is denoted by |-||. Let S be the set of
simple functions f € L?(R?) of the following form:
(1) Flay) = ap;jla, (x)la,(y),
k,j=1
where A, ..., A, are disjoint subsets of R whose measures are finite, a; ; = a; for all

k,j=1,...,nand agr =0 for all k = 1,... n. The integral of such a function is defined
in the natural way, namely

() = [[ e Win) W) = 3 e WAw ().
R k,j=1
It is worthwhile mentioning that the diagonal is excluded from the domain of integration
(this corresponds to the assumption that agr = 0). This is a very important feature of

this construction of the integral. The mapping %IQ: S — L2(f) is a linear isometry and

thus it is uniquely extended to the closure of the set S, that is, to the whole space 32(]1%2).
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In addition to the properties of linearity and isometry (which, in particular, means that /5
preserves the Hilbert structure), the mapping I has some other important properties.
We mention three of them below. R

1. If a,b € L?(R) are orthogonal functions and if f = a ®b € L?(R?) is the symmetric
tensor product, that is, f(z,y) = (a(2)b(y) + a(y)b(z))/2, then

Ig(h) = Il(a)Il(b)
2. For all a € L*(R), we have Iy(a®a) = (I;(a))? — ||a||%2(R).
3. The preceding property implies the following important result concerning the distri-

bution of I(f). A function f € L2(R2) can be identified with a self-adjoint operator M
on L?(R) defined by

(Mya)(z /fxy

Let A s, k > 1, be the eigenvalues of this operator (the total number of the eigenvalues
can be finite, countable, or even uncountable) ordered with respect to the values of their
modulus. Let ¢ ¢, k > 1, be the corresponding orthonormal eigenfunctions. As is well
known,

F@y) =D Merphs @ o g

E>1

whence, by the preceding property,
=D s (G-

E>1
where the random variables (, = I1(py ) are independent and have the standard nor-
mal distribution. Therefore Io(f) has a generalized chi-square distribution. Thus the
characteristic function of I5(f) is equal to

7.0()\k f

(2) E [emlz(f)} — H E [eiw\k,f((g 1) } H —
N

k>1 k>1

Since >, PV g = = ||f|* < oo, the latter product converges for all @ € R. The charac-
teristic function can be rewritten in terms of the cumulants, namely

InE [emb(f)} = Z K, (ioz)"7

n!
n>2

where

Fp = 2" (0 — 1)!2)‘va =2""1(n —1)! tr M7
k>1

—9nl(pn 1)!/... . flzy, @) f(aa,23) -

X f(xn—1,%n) f(2n, 21) dx1dry - - - do)y.

3)

We obtain from relation (2)) that

(4)

—1/4
et ]| = | TT (1+4a%A2 )
m>1
—1/4
S| 1+40®) N 4160 Y N AT L+ 6408 Y N AT A

E>1 i<k j<k<l
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1.2. Local times. Let {Z;,t > 0} be a separable stochastic process. The sojourn mea-~
sure for Z is defined as follows:

w(A,B) = {s € A, Z; € B}),

where A € B([0,00)) and B € B(R). If u(A,-) is absolutely continuous with respect to
the Lebesgue measure on R, then we say that Z has the local time in the set A; the local
time is defined as the Radon-Nikodym derivative of the function u(A,-):

o (x).
We also use the notation L(¢,2) = L([0,¢], ) when it is not misleading.

The analytic method due to Berman [2] can briefly be described as follows. For a fixed
trajectory of a process, the Fourier transform

F(u) = /Re““”L(t,x) dx

of L(t,z) with respect to the variable x can be represented with the help of the local
time as follows:

L(Az)=

t
F(v) = / e ds.
0

Then the local time can be represented via the inverse Fourier transform of this function,

that is,
1 L
L(t,x):—// 2= s dy.
2 R JoO

The following criterion for the existence of the square integrable local time is a corollary
of the latter equality.

Proposition 1.1 ([2]). A stochastic process {Z;,t > 0} has the local time
L(A,z) € L*(R x Q)
if and only if

(5) K:///E{e“(zt—zﬂ ds dt dv < .
RJAJA

In this case,

/E [L*(A,z)] de =K.
R

2. DEFINITIONS

The Rosenblatt process arises as the limit of normalized sums of strongly dependent
random variables (see [3]).

Definition 2.1. Let H € (1/2,1). Then

o [ / )12 (s = )27 ds W (de) W (dy)
is called the Rosenblatt process with the Hurst parameter H, where
2H(2H — 1)
Hy=+t——"=
‘H) = 3o n)

and where B is the Euler beta function.
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It is known (see, for example, [I3]) that the Rosenblatt process has the following
properties:

(1) self-similarity: Z is H-self-similar; that is, the processes
{Z"(ct),t >0} and {cHZ"(t),t >0}

have identical finite-dimensional distributions for all ¢ > 0;

(2) stationary increments: Z has stationary increments; that is, the finite-
dimensional distributions of the process {Z(t + s) — ZH(s),t > 0} do not
depend on s > 0;

(3) existence of moments: all the moments of the process Z¥ are finite; its
covariance function coincides with the covariance function of a standard fractional
Brownian motion with the Hurst parameter H:

1
E[Z028]) = L (#1428 = o)
(4) continuity: the trajectories of the Rosenblatt process are Holder continuous
of an arbitrary order 6 < H.

The multifractional analogue of the Rosenblatt process is defined in a natural way.
Let a continuous function H: [0,00) — (1/2,1) be given (it will play the role of the
Hurst parameter). For simplicity, we do not normalize the process as in the preceding
definition.

Definition 2.2. The multifractional Rosenblatt process with the Hurst function H (or,
with a functional parameter H) is given by

(6) x- [ / 2 / (s — )OI (5 L BO 41 () W (dy).

For the sake of simplicity, we restrict our consideration to a finite interval [0,7] in
what follows. Put H = min, (o, 7) H(t) and H= maxyco,r] H(t). Since H is continuous
and its values belong to the interval (1/2,1), we conclude that 1/2 < H < H < 1. We
further assume that the function H is Holder continuous of an order v > H, that is,

(7) [H(t) = H(s)| < Clt —s|".

In fact, all the results given below are true for a more general case where the latter
condition is satisfied locally. The local version of (7]) means that, for all u > 0, there
exist two numbers € > 0 and v > Sup;¢ (. u+.) H(t) such that inequality () holds for
all t,s € (u —e,u + ¢€). Nevertheless we assume the global version of this condition in
order to make reasoning simpler and statements more transparent.

In what follows, the symbol C' denotes a constant whose value may depend on H ,H,
v, T, and on the constant involved in (7)) only. If a constant depends on other parameters
(or if we want to indicate explicitly the dependence of C on certain parameters) we use
the notation C' with the corresponding subscripts.

For convenience, we denote by fg(t,z,y) = (t — x)f/%l(t - y)f/%1 the function
involved in the definition of the Rosenblatt process. Consider the following two-parameter
random field:

(8) Z2(t, H) = T}q)zf - / / 2 / fra(s,2,y) ds W (dz) W (dy).

The following continuity property for Z(t, H) with respect to the parameter H plays
an important role in what follows.
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Proposition 2.3. For all H',H" € [fI,H],
E[(Z(t,H") - Z(t,H"))*] < C(H — H").
Proof. We agree that 0-1n0 = 0. Then
E { (2(t,H') - Z(t, H"))Q}

- [( / / 2 / (e (s,9) — Fare (5,2, 9) ds W (d) W(dmﬂ
//R(/ (Frrr(5,3,9) — fH/f<s,x,y))ds)2dxdy
%//R (/H /0 fh(s,x,yﬂn((s—x)+<s—y)+)dsdh)2dxdy

2

<C|H — H"| /11&2 /H” (/Ot fu(s,z,y)In((s — )1 (s — y)+) ds) dhdx dy.

We choose a positive e < (H—1/2)A(1—H). Using the inequality |In z| < C.(z+z¢),
we obtain

E { (z(t, H') - Z(t, H”))2]

<o [ [ ([ Guetomidis s r) ) dedyan

Now we rewrite the squared expression on the right hand side of the latter inequality
as a product of the integrals with respect to different variables (for example, with respect
to s1 and s2). As a result, the integrand becomes the sum of four functions

Tnxe(51,2,Y) frze (52,7, ).

The integrals of these functions are estimated similarly; thus we may restrict the con-
sideration to one of them, to fri:(s1,2,y) fhie(S2,2,y), for example. We estimate the
integral with respect to dz of the function f,4c(s1,2,y) fn+e(S2,2,y) (more precisely, the
integral of its part depending on x) under the assumption that s = so — s1 > 0:

/51 (81 B x)(h+5)/271(s2 B x)(h+€)/271 dx

— 00

= |change = — s1 — sy|

_ 5h+571/ y(HO/2-1(] 4 g (hte)/2-1 gy
0

=" B(h+e,1—h—e) < Cos"T

The latter estimate is due to the choice of €. Denoting for a moment

h(s) _ ‘S‘Q(h—a)—Q + |S|2h—2 + |8|2(h+€)_2
we obtain

E {(Z(t H') - Z(t, H”))Q]

<C. |H’ HN|/ // 81—82 dSldSth
’ OT]2
"

<CT5( H
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The latter estimate is valid due to the choice of ¢, since
2h—e)—2>2(H—¢)—2> —1.
Proposition 23] is proved. O

Now we estimate the increments of the multifractional Rosenblatt process X defined
by equality (@]).

Proposition 2.4. Ift,s € [0,T] are such that the distance |t — s| is sufficiently small,
then

E[(X:— X,)%] < C|t — s[*™
for all u € [t, s].

Proof. Since

E[(X: — X,)?]

E [ (2(t, H(t)) - Z(s, H(s)))ﬂ

<3(E[ (2t H®) - 2(t, HwW)* | +E
)’])

< C(H(t) — H(u))* + C(H(s) — H(u))” + (t — 5)27) Jc(H (u))

SOt —s* + (t — 5)*"™ [ (H (u))

<Ot — s[2HW (|t _ g2 1) :

+E [ (Z(t, H(u)) — Z(s, H(u))

we complete the proof of Proposition 24l in view of v > H. a

Theorem 2.5. The trajectories of a multifractional Rosenblatt process are continuous
almost surely. Moreover, the trajectories are Holder continuous on each interval

[a,b] C [0,T)]
of an arbitrary order § < minyejq ) H(t).

Proof. From Proposition 24 and from an estimate for moments of multiple integrals
(see [14] Corollary 7.36]) we derive that

E[(X, = X,)%] < Cplt — 52 (@0)p
for an arbitrary natural number p > 1 and for all ¢, s € [a, b], where

H a,b) = min H(t).

(a,b) min, (t)
According to the Kolmogorov—Chentsov theorem, the process X is Holder continuous
of an arbitrary order § < 2H(a,b)p — 1/(2p). Letting p — oo, we complete the proof of
Theorem |

2.1. Localizability. The following definition allows one to describe the behavior of a
stochastic process in a neighborhood of a certain point.

Definition 2.6. We say that a process {Z;,¢ > 0} is a-localizable at a point ¢y with a
local version {Y;,¢ > 0} if the processes {0~%(Z;y45¢ — Z(to)),t > 0} weakly converge (in
the sense of the convergence of finite-dimensional distributions) to {Y;,¢ > 0} as § — 0+.

If the weak convergence in this definition is understood as the convergence of distri-
butions in C[0, A] for an arbitrary A > 0, then we say that the process Z is strongly
localizable at the point #.
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Since the limit is unique, the local version, if it exists, is an a-self-similar process. For
this reason, the property of localizability is also called the property of local self-similarity.

Proposition 2.7. Every multifractional Rosenblatt process (@) is localizable at every
point tg > 0 with the local version Z(-, H(tp)).

Proof. Let Y = 6~ H{0) (X, 15y — X (t9)). Then
V2 =67 Ht) (Z(tg + 6t, H(to + 6t)) — Z(to, H(to))) = Y + Y,
where
Y2 = 67 ) (Z (ko + 6t, H{to)) — Z(to, H(to))),
V2?2 = §7H) (Z(ty + 6t, H(to + 6t)) — Z(to + 8t, H(to))).

Since {Z(t, H(to)),t > 0} is a Rosenblatt process multiplied by a nonrandom constant,
it has stationary increments and is H (to)-self-similar. Thus {Y;*,¢ > 0} has the same
ﬁnite-dimensional distributions as the process {Z(t, H(to)),t > 0}. Hence the random
vector (Y = Y;i’l) converges in probability to (Z(t1, H(to)),. .., Z(tn, H(t))) for all
arguments tl, tg, ety

Proposition 23] implies that

E { (Yf’?ﬂ < 062 (t) 527 = 0g20-Ht) 0§ 0.

Given an arbitrary ¢, we get Y;S’Z L 0ass— 0+, whence we deduce that the vector
(Yt‘i’z7 ey Yt‘i’2) converges in probability to (0,...,0) for all t1,ta,...,t,.
Applying Slutsky’s theorem, we obtain the weak convergence desired. O

Theorem 2.8. A multifractional Rosenblatt process is strongly localizable at every point
to > 0 with the local version Z (-, H(to)).

Proof. We have already established the convergence of finite-dimensional distributions.
It remains to check that the family of distributions of the processes

V) =6 (Z(tg + 6t, H(to + 6t)) — Z(to, H(t)))
is weakly relatively compact in C[0, A]. By Prokhorov’s criterion, this property is equiv-
alent to the following two conditions:
(1) the family of random variables {YO‘S, o> 0} is bounded in probability;

(2) for all e > 0,

lim limsupP sup |Yt‘s - Yf} >ep—0.
=0+ s0+ t,s€[0,A],|t—s|<n

The first condition is obvious in our case.
Further,

P(b,n,e) = P{ sup |V - V)| > s} = P{ sup |V V7| > a}
[t—s|<n [t—s|<n
(A

t— s|2pp—1

< e 2PE [ sup (Yt5 _Ygé)QP] < 572pn2pp71E [ltsuf |
s|<n

[t—s|<n

Y‘S)Qp}
<C g 2pp2pr=1 dsdt
P’P’A OA _ 2pp+l
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forp > 1 and p > 1/p, where the latter bound follows from the Garsia—Rodemich—-Ramsey
inequality (see [4, Theorem 1.4]). Since

VY - VS =60 (X (g + 6t) — X (to + ds)),

we obtain from Proposition 2.4] and from a bound for moments of multiple stochastic
integrals [14, Corollary 7.3.6] that

E {(Y;S _ Y55)2p} < 05—2H(t0)p(5|t _ SDQH(tO—i-ét)p
— CAH o8~ Hlto)p |y _ 2H(0+00) < ) 1y 2 (+5t)p
< Caplt— s
for a sufficiently small §. Above we have used the property that
In (52<H<fo+6f>—H<fo>>P) < 2p|Ind| |H (to + 6t) — H(to)|
< CpAY [Inéd| 67 — 0, 0 —=>0+.
Choosing p = H/2 and p = 2/p we obtain
P(5,m,e) < Cac™*/Hp 0, -0+,

and this is what was to be proved. O

3. EXISTENCE OF THE LOCAL TIME FOR A ROSENBLATT PROCESS AND FOR ITS
MULTIFRACTIONAL ANALOGUE

In contrast to other results of this paper, the following theorem concerns the usual
Rosenblatt process. Theorem B.1lis interesting in its own, since the existence of the local
time has not been investigated so far for the Rosenblatt process. Moreover, one can use
it to derive a similar result for a multifractional Rosenblatt process.

Theorem 3.1. A Rosenblatt process has the square integrable local time in each finite
interval [0,T7].

Proof. By Proposition [[LT], we need to check condition (@) for A = [0,7]. Since a Rosen-
blatt process is H-self-similar and has homogeneous increments,

E [ew(zf—zf)} —E {eivz‘i’ﬂ‘ } —E [eivlt—s\HZl} .
In addition, Z; = Iy(¢), where
1
o(2.9) = on o) = e(H) [ fuls,z.y) ds.
0
Using bound (@), we get
A _ —1/4
E el 2 | g [0 | < (146400 1t = 5% X3 03 003, )

Below we prove that tk My > 2, whence A = A§,¢A§7¢)\§)¢ > 0 (recall that the eigen-
numbers Ay are ordered according to their absolute values).
Hence

T T . T T “1/4
/// E{ew(zt—zﬂ} dsdtdvg/ / / (1—1—64)\1;6 |t—s|6H) dv ds dt
RJO JO 0 JOo JR

T —H —1/4
:/ / = |t — s / (14 X2%) dzdsdt < oo,
0o Jo 2 R

and this is what was to be proved.
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Proof of the inequality tk My > 2. Assume that tk My < 2. Let fi(x) = Ly 1y(2),

f2(33) = ]1[0,2/3] (3?),
and f3(x) = 1[1/3,1)(7). Since rk My < 2, there exist numbers a;, az, and as, not all

being zero, such that a1 My fi + coMyfo + asMyfz = 0. Let f = aqfi + asfo + asfs.
Then

0= oty =elit) [[ [ s = a7 s =) 0 ) dsdo

= ¢(H) /01 (/R(s — )P p () dx>2 ds,

whence a(s) = [p(s — J;)f/%lf(ac) dx = 0 for almost all z € [0,1] (in fact, for all
x € [0,1], since a is continuous as a linear combination of continuous functions). For
5 €[0,1/3], we have a(s) = 2(a; +a9)s™/2/H, whence a;+ay = 0. If s € (1/3,2/3), then
(according to what we proved above) a(s) = 2as(s—1/3)"/2/H, whence a3 = 0. Finally,
a(s) = 2a1(s — 2/3)1/2/H for s € [2/3,1], whence a; = —ay = 0. This contradiction
proves Theorem [B.11 ]

Theorem 3.2. A multifractional Rosenblatt process defined by equality [@l) has a square
integrable local time in each finite interval [0,T).

Proof. As in the proof of the preceding theorem, we need to check condition () for
Z = X and A = [0,T]. In fact, it is sufficient to check it for A = [a,a + A], where
a € [0,T — A] is arbitrary and A > 0 is sufficiently small. The local time in the interval
[0, T exists and is square integrable as a sum of local times L([0, A], z), L([A, 2A], z), . . .,
L([(n — 1)A,nA],z), and L([nA,T],x), where n = [T/A].
For |t —s| < A and t > s,
E |:€iv(Xt—Xs):| —E |:eivlg(g):| < (1 + 64’()6)\%79)\%79)\%79)71/4 :

where g; s(x,y) is the integral kernel corresponding to X; — X;. We represent the latter
kernel as the sum g;(x,y) + g2(z,y), where

t
g1(,y) =/ Jre (v, z,y) du,

ga(z,y) = /0 (Frrcey (s 2, 9) — Frrge) (s 2,)) d.

It is clear that

(9) Mgee| = kg = 1Mol = g, | = g2l
The bound |lg2|| < C|H(t) — H(s)| < C(t — s)7 is established already in the proof
of Proposition 23l On the other hand, Iz(c(H(t))g1) = ZtH(t) — Z”® has the same
distribution as (t — s)#® Z7 " Thus

1

Akgi = c(H—(t))(t - S)H(t)Ak,dJH(t) > C(t— S)H)\k@mt)’

where ¢p(;) is the kernel corresponding to ZlH ) The proof of Theorem Bl implies
that Ay ¢y, > 0, k = 1,2,3. Moreover inficjo7) Ae,gpy > 0, b = 1,2,3, since A ¢
continuously depends on f (as above, we can write [Ag 5, — Ak, p,| < ||f1 — f2||) and since
Gy [0,T] — L2(R?) is continuous (the continuity of ®n(.) follows from Proposition 2.3]
and from the continuity of H(t) and ¢(H)).
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Finally, Ag,q, > C(t — s)H for k =1,2,3. This together with

and inequality (@) implies the bound |\, .

lgall < CIH@) = H(s)| < C(t = 5) =0 (¢ )7)

> Ot — S)H, k = 1,2,3, for sufficiently

small A. Hence

E {eiv(xt—xs)} < (1 Ot — S)GH)71/4

The rest of the proof is analogous to that of Theorem [3.1] O
BIBLIOGRAPHY
1. J. Albin, A note on Rosenblatt distributions, Stat. Probab. Lett. 40 (1998), no. 1, 83-91.

2.

10.

11.

12.

13.

14.

MR1650532//(2000b:60101)
S. M. Berman, Local times and sample function properties of stationary Gaussian processes,
Trans. Amer. Math. Soc. 137 (1969), 277-299. MR0239652(39:1009)

. R. Dobrushin and P. Major, Non-central limit theorems for non-linear functionals of Gaussian

fields, Z. Wahrscheinlichkeitstheor. Verw. Geb. 50 (1979), 27-52. MR550122|(81i:60019)

. A. Garsia and E. Rodemich, Monotonicity of certain functionals under rearrangement, Ann.

Inst. Fourier 24 (1974), no. 2, 67-116. MR0414802|/(54:2894)

. Y. Mishura, Stochastic Calculus for Fractional Brownian Motion and Related Processes, Lec-

ture Notes in Mathematics, vol. 1929, Springer, Berlin, 2008. MR2378138 (2008 m:60064 )

. G. Peccati and M. S. Taqqu, Wiener Chaos: Moments, Cumulants and Diagrams. A Survey

with Computer Implementation, Springer-Verlag, Italy, Milan-Dordrecht—Heidelberg-London—
New York, 2011. MR2791919

. V. Pipiras, Wavelet-type expansion of the Rosenblatt process, J. Fourier Anal. Appl. 10 (2004),

no. 6, 599-634. MR2105535/(2005i:60076)

. M. Rosenblatt, Independence and dependence, Proc. 4th Berkeley Symp. Math. Stat. Probab.,

vol. 2, 1961, pp. 431-443. MR0133863 [(24:A3687)

. G. Samorodnitsky and M. S. Taqqu, Stable non-Gaussian Random Processes: Stochastic Models

with Infinite Variance, Stochastic Modeling, Chapman & Hall, New York, 1994. MR 1280932
(95£:60024)

M. S. Taqqu, Weak convergence to fractional Brownian motion and to the Rosenblatt process,
Z. Wahrscheinlichkeitstheor. Verw. Geb. 31 (1975), 287-302. MR0400329|/(53:4164)

M. S. Taqqu, Convergence of integrated processes of arbitrary Hermite rank, Z. Wahrschein-
lichkeitstheor. Verw. Geb. 50 (1979), 53-83. MR550123 (81i:60020)

S. Torres and C. A. Tudor, Donsker type theorem for the Rosenblatt process and a binary
market model, Stochastic Anal. Appl. 27 (2009), no. 3, 555-573. MR2523182 (2010g:60075)
C. A. Tudor, Analysis of the Rosenblait process, ESAIM, Probab. Stat. 12 (2008), 230-257.
MR2374640|/(2008m:60067)

Svante Janson, Gaussian Hilbert Spaces, Cambridge Tracts in Mathematics, vol. 129, Cambridge
University Press, Cambridge, 1997. MR1474726 (99f:60082)

DEPARTMENT OF PROBABILITY THEORY, STATISTICS, AND ACTUARIAL MATHEMATICS, FACULTY FOR
MECHANICS AND MATHEMATICS, NATIONAL TARAS SHEVCHENKO UNIVERSITY, ACADEMICIAN GLUSHKOV
AVENUE 2, KiEv 03127, UKRAINE

E-mail address: zhora@univ.kiev.ua

Received 28/AUG/2010
Translated by N. SEMENOV


http://www.ams.org/mathscinet-getitem?mr=1650532
http://www.ams.org/mathscinet-getitem?mr=1650532
http://www.ams.org/mathscinet-getitem?mr=0239652
http://www.ams.org/mathscinet-getitem?mr=0239652
http://www.ams.org/mathscinet-getitem?mr=550122
http://www.ams.org/mathscinet-getitem?mr=550122
http://www.ams.org/mathscinet-getitem?mr=0414802
http://www.ams.org/mathscinet-getitem?mr=0414802
http://www.ams.org/mathscinet-getitem?mr=2378138
http://www.ams.org/mathscinet-getitem?mr=2378138
http://www.ams.org/mathscinet-getitem?mr=2791919
http://www.ams.org/mathscinet-getitem?mr=2105535
http://www.ams.org/mathscinet-getitem?mr=2105535
http://www.ams.org/mathscinet-getitem?mr=0133863
http://www.ams.org/mathscinet-getitem?mr=0133863
http://www.ams.org/mathscinet-getitem?mr=1280932
http://www.ams.org/mathscinet-getitem?mr=1280932
http://www.ams.org/mathscinet-getitem?mr=0400329
http://www.ams.org/mathscinet-getitem?mr=0400329
http://www.ams.org/mathscinet-getitem?mr=550123
http://www.ams.org/mathscinet-getitem?mr=550123
http://www.ams.org/mathscinet-getitem?mr=2523182
http://www.ams.org/mathscinet-getitem?mr=2523182
http://www.ams.org/mathscinet-getitem?mr=2374640
http://www.ams.org/mathscinet-getitem?mr=2374640
http://www.ams.org/mathscinet-getitem?mr=1474726
http://www.ams.org/mathscinet-getitem?mr=1474726

	Introduction
	1. Preliminaries
	1.1. Multiple integrals
	1.2. Local times

	2. Definitions
	2.1. Localizability

	3. Existence of the local time for a Rosenblatt process and for its multifractional analogue
	Bibliography

