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INVARIANCE PRINCIPLE FOR VARIABLE SPEED
RANDOM WALKS ON TREES

BY SIVA ATHREYA®!, WOLFGANG LOHR" AND ANITA WINTER
Indian Statistical Institute* and University of Duisburg-Essen’

We consider stochastic processes on complete, locally compact tree-like
metric spaces (7', r) on their “natural scale” with boundedly finite speed mea-
sure v. Given a triple (7', r, v) such a speed-v motion on (7', r) can be char-
acterized as the unique strong Markov process which if restricted to compact
subtrees satisfies for all x, y € T and all positive, bounded measurable f,

E* [ /Ory dsf(xg} =2 /T v(do)r (v, e(x, v, 2)) f(2) < o0,

where c(x, y, z) denotes the branch point generated by x, y,z. If (T,r) is a
discrete tree, X is a continuous time nearest neighbor random walk which
jumps from v to v’ ~ v at rate % () - r@,v) "L I (T, r) is path-
connected, X has continuous paths and equals the v-Brownian motion which
was recently constructed in [Trans. Amer. Math. Soc. 365 (2013) 3115-3150].
In this paper, we show that speed-v;,, motions on (7, r,) converge weakly
in path space to the speed-v motion on (7', r) provided that the underlying
triples of metric measure spaces converge in the Gromov—Hausdorff-vague
topology introduced in [Stochastic Process. Appl. 126 (2016) 2527-2553].
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GAUSSIAN ISOPERIMETRIC INEQUALITY'

BY MARCO BARCHIESI, ALESSIO BRANCOLINI AND VESA JULIN

Universita di Napoli “Federico 11", University of Miinster
and University of Jyvdskyld

We provide a full quantitative version of the Gaussian isoperimetric in-
equality: the difference between the Gaussian perimeter of a given set and a
half-space with the same mass controls the gap between the norms of the cor-
responding barycenters. In particular, it controls the Gaussian measure of the
symmetric difference between the set and the half-space oriented so to have
the barycenter in the same direction of the set. Our estimate is independent
of the dimension, sharp on the decay rate with respect to the gap and with
optimal dependence on the mass.

REFERENCES

ACERBI, E., Fusco, N. and MORINI, M. (2013). Minimality via second variation for a non-
local isoperimetric problem. Comm. Math. Phys. 322 515-557. MR3077924

AMBROSIO, L., Fusco, N. and PALLARA, D. (2000). Functions of Bounded Variation and
Free Discontinuity Problems. The Clarendon Press, New York. MR1857292

BAKRY, D. and LEDOUX, M. (1996). Lévy—Gromov’s isoperimetric inequality for an infinite-
dimensional diffusion generator. Invent. Math. 123 259-281. MR1374200

BoBkov, S. G. (1997). An isoperimetric inequality on the discrete cube, and an elemen-
tary proof of the isoperimetric inequality in Gauss space. Ann. Probab. 25 206-214.
MR1428506

BOGELEIN, V., DUZAAR, F. and Fusco, N. (2015). A quantitative isoperimetric inequality
on the sphere. Adv. Calc. Var. To apppear. DOI:10.1515/acv-2015-0042.

BOGELEIN, V., DUZAAR, F. and SCHEVEN, C. (2015). A sharp quantitative isoperimetric
inequality in hyperbolic n-space. Calc. Var. Partial Differential Equations 54 3967-4017.
MR3426101

BORELL, C. (1975). The Brunn—Minkowski inequality in Gauss space. Invent. Math. 30 207—
216. MR0399402

BrAsco, L., DE PHILIPPIS, G. and VELICHKOV, B. (2015). Faber—Krahn inequalities in
sharp quantitative form. Duke Math. J. 164 1777-1831. MR3357184

CARLEN, E. A. and KERCE, C. (2001). On the cases of equality in Bobkov’s inequality and
Gaussian rearrangement. Calc. Var. Partial Differential Equations 13 1-18. MR1854254

CIANCHI, A., Fusco, N., MAGG]I, F. and PRATELLI, A. (2011). On the isoperimetric deficit
in Gauss space. Amer. J. Math. 133 131-186. MR2752937

CICALESE, M. and LEONARDI, G. P. (2012). A selection principle for the sharp quantitative
isoperimetric inequality. Arch. Ration. Mech. Anal. 206 617-643. MR2980529

EHRHARD, A. (1983). Symétrisation dans 1’espace de Gauss. Math. Scand. 53 281-301.
MRO0745081

MSC2010 subject classifications. Primary 49Q20; secondary 60E15.
Key words and phrases. Quantitative estimates, Gaussian isoperimetric inequality.


http://www.imstat.org/aop/
http://dx.doi.org/10.1214/15-AOP1072
http://www.imstat.org
http://www.ams.org/mathscinet-getitem?mr=3077924
http://www.ams.org/mathscinet-getitem?mr=1857292
http://www.ams.org/mathscinet-getitem?mr=1374200
http://www.ams.org/mathscinet-getitem?mr=1428506
http://dx.doi.org/10.1515/acv-2015-0042
http://www.ams.org/mathscinet-getitem?mr=3426101
http://www.ams.org/mathscinet-getitem?mr=0399402
http://www.ams.org/mathscinet-getitem?mr=3357184
http://www.ams.org/mathscinet-getitem?mr=1854254
http://www.ams.org/mathscinet-getitem?mr=2752937
http://www.ams.org/mathscinet-getitem?mr=2980529
http://www.ams.org/mathscinet-getitem?mr=0745081
http://www.ams.org/mathscinet/msc/msc2010.html

[13]
[14]
(15]
(16]
(171

(18]

(19]
(20]
[21]

(22]

(23]
[24]

[25]

[26]

(27]

(28]

ELDAN, R. (2015). A two-sided estimate for the Gaussian noise stability deficit. Invent. Math.
201 561-624. MR3370621

FIGALLI, A., MAGGI, F. and PRATELLI, A. (2010). A mass transportation approach to quan-
titative isoperimetric inequalities. Invent. Math. 182 167-211. MR2672283

Fusco, N. and JULIN, V. (2014). A strong form of the quantitative isoperimetric inequality.
Calc. Var. Partial Differential Equations 50 925-937. MR3216839

Fusco, N., MAGGI, F. and PRATELLI, A. (2008). The sharp quantitative isoperimetric in-
equality. Ann. of Math. (2) 168 941-980. MR2456887

GIUSTI, E. (1984). Minimal Surfaces and Functions of Bounded Variation. Birkhduser, Basel.
MRO0775682

MAGGL, F. (2012). Sets of Finite Perimeter and Geometric Variational Problems: An Introduc-
tion to Geometric Measure Theory. Cambridge Studies in Advanced Mathematics 135.
Cambridge Univ. Press, Cambridge. MR2976521

MCGONAGLE, M. and RosS, J. (2015). The hyperplane is the only stable, smooth solution to
the isoperimetric problem in Gaussian space. Geom. Dedicata 178 277-296. MR3397495

MOSSEL, E. and NEEMAN, J. (2015). Robust dimension free isoperimetry in Gaussian space.
Ann. Probab. 43 971-991. MR3342656

MOSSEL, E. and NEEMAN, J. (2015). Robust optimality of Gaussian noise stability. J. Eur.
Math. Soc. (JEMS) 17 433-482. MR3317748

MOSSEL, E., O’DONNELL, R. and OLESZKIEWICZ, K. (2010). Noise stability of func-
tions with low influences: Invariance and optimality. Ann. of Math. (2) 171 295-341.
MR2630040

ROSALES, C. (2014). Isoperimetric and stable sets for log-concave perturbations of Gaussian
measures. Anal. Geom. Metr. Spaces 2 328-358. MR3290382

STERNBERG, P. and ZUMBRUN, K. (1998). A Poincaré inequality with applications to volume-
constrained area-minimizing surfaces. J. Reine Angew. Math. 503 63-85. MR1650327

SUDAKOV, V. N. and TSIRELSON, B. S. (1974). Extremal properties of half-spaces for spher-
ically invariant measures: Problems in the theory of probability distributions, II. Zap.
NauCn. Sem. Leningrad. Otdel. Mat. Inst. Steklov. (LOMI) 41 14-24, 165. MR0365680

TAMANINI, I. (1984). Regularity results for almost minimal oriented hypersurfaces in R”.
Quaderni del Dipartimento di Matematica Dell’ Universita di Lecce, Lecce. Available at
cvgmt.sns.it/paper/1807/.

TESCHL, G. (2012). Ordinary Differential Equations and Dynamical Systems. Graduate Stud-
ies in Mathematics 140. Amer. Math. Soc., Providence, RI. MR2961944

VILLANI, C. (2009). Optimal Transport. Old and New. Grundlehren der Mathematischen Wis-
senschaften [Fundamental Principles of Mathematical Sciences] 338. Springer, Berlin.
MR2459454


http://www.ams.org/mathscinet-getitem?mr=3370621
http://www.ams.org/mathscinet-getitem?mr=2672283
http://www.ams.org/mathscinet-getitem?mr=3216839
http://www.ams.org/mathscinet-getitem?mr=2456887
http://www.ams.org/mathscinet-getitem?mr=0775682
http://www.ams.org/mathscinet-getitem?mr=2976521
http://www.ams.org/mathscinet-getitem?mr=3397495
http://www.ams.org/mathscinet-getitem?mr=3342656
http://www.ams.org/mathscinet-getitem?mr=3317748
http://www.ams.org/mathscinet-getitem?mr=2630040
http://www.ams.org/mathscinet-getitem?mr=3290382
http://www.ams.org/mathscinet-getitem?mr=1650327
http://www.ams.org/mathscinet-getitem?mr=0365680
http://cvgmt.sns.it/paper/1807/
http://www.ams.org/mathscinet-getitem?mr=2961944
http://www.ams.org/mathscinet-getitem?mr=2459454

The Annals of Probability

2017, Vol. 45, No. 2, 698-779

DOI: 10.1214/15-A0OP1074

© Institute of Mathematical Statistics, 2017

(1]
(2]
(3]

(4]

[5]
(6]
(7]

(9]

RANDOM CURVES, SCALING LIMITS AND
LOEWNER EVOLUTIONS

BY ANTTI KEMPPAINEN* -2 AND STANISLAV SMIRNOV +#:2

University of Helsinki*, Université de Geneve'
and Saint Petersburg State University*

In this paper, we provide a framework of estimates for describing 2D
scaling limits by Schramm’s SLE curves. In particular, we show that a weak
estimate on the probability of an annulus crossing implies that a random curve
arising from a statistical mechanics model will have scaling limits and those
will be well described by Loewner evolutions with random driving forces.
Interestingly, our proofs indicate that existence of a nondegenerate observ-
able with a conformally-invariant scaling limit seems sufficient to deduce the
required condition.

Our paper serves as an important step in establishing the convergence of
Ising and FK Ising interfaces to SLE curves; moreover, the setup is adapted
to branching interface trees, conjecturally describing the full interface picture
by a collection of branching SLEs.
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FERROMAGNETIC ISING MEASURES ON LARGE LOCALLY
TREE-LIKE GRAPHS

BY ANIRBAN BASAK AND AMIR DEMBO!
Duke University and Stanford University

We consider the ferromagnetic Ising model on a sequence of graphs G,
converging locally weakly to a rooted random tree. Generalizing [Probab.
Theory Related Fields 152 (2012) 31-51], under an appropriate “continuity”
property, we show that the Ising measures on these graphs converge locally
weakly to a measure, which is obtained by first picking a random tree, and
then the symmetric mixture of Ising measures with 4+ and — boundary con-
ditions on that tree. Under the extra assumptions that G, are edge-expanders,
we show that the local weak limit of the Ising measures conditioned on pos-
itive magnetization is the Ising measure with + boundary condition on the
limiting tree. The “continuity” property holds except possibly for countable
many choices of 8, which for limiting trees of minimum degree at least three,
are all within certain explicitly specified compact interval. We further show
the edge-expander property for (most of) the configuration model graphs cor-
responding to limiting (multi-type) Galton—Watson trees.
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MEAN-FIELD STOCHASTIC DIFFERENTIAL EQUATIONS
AND ASSOCIATED PDES

BY RAINER BUCKDAHN®*, JUAN L1"!,
SHIGE PENG* AND CATHERINE RAINER*

Université de Bretagne Occidentale*, Shandong University, Weihai'
and Shandong University*

In this paper, we consider a mean-field stochastic differential equa-
tion, also called the McKean—Vlasov equation, with initial data (¢,x) €
[0,T] x Rd, whose coefficients depend on both the solution Xé’x and its
law. By considering square integrable random variables £ as initial condi-
tion for this equation, we can easily show the flow property of the solution
X§’S of this new equation. Associating it with a process X;’X’PE which co-

incides with X;’s, when one substitutes & for x, but which has the advan-
tage to depend on & only through its law Pg, we characterize the function
Vit x, Pg) = E[CD(XIT’X’Pg, PX,,g)] under appropriate regularity conditions
on the coefficients of the stochagtic differential equation as the unique clas-
sical solution of a nonlocal partial differential equation of mean-field type,
involving the first- and the second-order derivatives of V with respect to its
space variable and the probability law. The proof bases heavily on a pre-
liminary study of the first- and second-order derivatives of the solution of
the mean-field stochastic differential equation with respect to the probabil-
ity law and a corresponding Itd formula. In our approach, we use the notion
of derivative with respect to a probability measure with finite second mo-
ment, introduced by Lions in [Cours au College de France: Théorie des jeu a
champs moyens (2013)], and we extend it in a direct way to the second-order
derivatives.
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A LOWER BOUND FOR DISCONNECTION BY SIMPLE
RANDOM WALK

BY XINYI LI
ETH Ziirich

We consider simple random walk on Zd, d > 3. Motivated by the work
of A.-S. Sznitman and the author in [Probab. Theory Related Fields 161
(2015) 309-350] and [Electron. J. Probab. 19 (2014) 1-26], we investigate
the asymptotic behavior of the probability that a large body gets disconnected
from infinity by the set of points visited by a simple random walk. We de-
rive asymptotic lower bounds that bring into play random interlacements.
Although open at the moment, some of the lower bounds we obtain possi-
bly match the asymptotic upper bounds recently obtained in [Disconnection,
random walks, and random interlacements (2014)]. This potentially yields
special significance to the tilted walks that we use in this work, and to the
strategy that we employ to implement disconnection.
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RANDOM CURVES ON SURFACES INDUCED FROM THE
LAPLACIAN DETERMINANT

BY ADRIEN KASSEL! AND RICHARD KENYON?
ETH Ziirich and Brown University

We define natural probability measures on finite multicurves (finite col-
lections of pairwise disjoint simple closed curves) on curved surfaces. These
measures arise as universal scaling limits of probability measures on cycle-
rooted spanning forests (CRSFs) on graphs embedded on a surface with a
Riemannian metric, in the limit as the mesh size tends to zero. These in turn
are defined from the Laplacian determinant and depend on the choice of a
unitary connection on the surface.

Wilson’s algorithm for generating spanning trees on a graph generalizes
to a cycle-popping algorithm for generating CRSFs for a general family of
weights on the cycles. We use this to sample the above measures. The sam-
pling algorithm, which relates these measures to the loop-erased random
walk, is also used to prove tightness of the sequence of measures, a key step
in the proof of their convergence.

We set the framework for the study of these probability measures and their
scaling limits and state some of their properties.
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WHEN DOES A DISCRETE-TIME RANDOM WALK IN R”
ABSORB THE ORIGIN INTO ITS CONVEX HULL?

BY KONSTANTIN TIKHOMIROV AND PIERRE YOUSSEF
University of Alberta

We connect this question to a problem of estimating the probability that
the image of certain random matrices does not intersect with a subset of the
unit sphere S"=! In this way, the case of a discretized Brownian motion is
related to Gordon’s escape theorem dealing with standard Gaussian matrices.
We show that for the random walk BM,, (i), i € N, the convex hull of the first
C" steps (for a sufficiently large universal constant C) contains the origin
with probability close to one. Moreover, the approach allows us to prove that
with high probability the 7 /2-covering time of certain random walks on S~
is of order n. For certain spherical simplices on s=1 we prove an extension
of Gordon’s theorem dealing with a broad class of random matrices; as an
application, we show that C" steps are sufficient for the standard walk on Z"
to absorb the origin into its convex hull with a high probability. Finally, we
prove that the aforementioned bound is sharp in the following sense: for some
universal constant ¢ > 1, the convex hull of the n-dimensional Brownian mo-
tion conv{BM,,(¢) : ¢ € [1, ¢"]} does not contain the origin with probability
close to one.
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MIXING TIMES FOR A CONSTRAINED ISING PROCESS ON
THE TORUS AT LOW DENSITY

BY NATESH S. PILLAI' AND AARON SMITH2
Harvard University and University of Ottawa

We study a kinetically constrained Ising process (KCIP) associated with
a graph G and density parameter p; this process is an interacting particle
system with state space {0, 139, the location of the particles. The number of
particles at stationarity follows the Binomial(|G|, p) distribution, conditioned
on having at least one particle. The “constraint” in the name of the process
refers to the rule that a vertex cannot change its state unless it has at least one
neighbour in state “1”. The KCIP has been proposed by statistical physicists
as a model for the glass transition, and more recently as a simple algorithm
for data storage in computer networks. In this note, we study the mixing time
of this process on the torus G = 74 ,d > 3, in the low-density regime p = ﬁ
for arbitrary 0 < ¢ < 0o; this regime is the subject of a conjecture of Aldous
and is natural in the context of computer networks. Our results provide a
counterexample to Aldous’ conjecture, suggest a natural modification of the
conjecture, and show that this modification is correct up to logarithmic fac-
tors. The methods developed in this paper also provide a strategy for tackling
Aldous’ conjecture for other graphs.
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DISCRETE MALLIAVIN-STEIN METHOD: BERRY-ESSEEN
BOUNDS FOR RANDOM GRAPHS AND PERCOLATION!

BY KAT KROKOWSKI, ANSELM REICHENBACHS AND CHRISTOPH THALE
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Ruhr University Bochum

A new Berry-Esseen bound for nonlinear functionals of nonsymmet-
ric and nonhomogeneous infinite Rademacher sequences is established. It is
based on a discrete version of the Malliavin—Stein method and an analysis
of the discrete Ornstein—Uhlenbeck semigroup. The result is applied to sub-
graph counts and to the number of vertices having a prescribed degree in the
Erdés—Rényi random graph. A further application deals with a percolation
problem on trees.
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BY USING AN INTERPOLATION METHOD

BY VLAD BALLY AND LUCIA CARAMELLINO
Université Paris-Est and Universita di Roma Tor Vergata

Fournier and Printems [Bernoulli 16 (2010) 343-360] have recently es-
tablished a methodology which allows to prove the absolute continuity of the
law of the solution of some stochastic equations with Holder continuous coef-
ficients. This is of course out of reach by using already classical probabilistic
methods based on Malliavin calculus. By employing some Besov space tech-
niques, Debussche and Romito [Probab. Theory Related Fields 158 (2014)
575-596] have substantially improved the result of Fournier and Printems. In
our paper, we show that this kind of problem naturally fits in the framework
of interpolation spaces: we prove an interpolation inequality (see Proposi-
tion 2.5) which allows to state (and even to slightly improve) the above ab-
solute continuity result. Moreover, it turns out that the above interpolation
inequality has applications in a completely different framework: we use it
in order to estimate the error in total variance distance in some convergence
theorems.
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CLIMBING DOWN GAUSSIAN PEAKS

BY ROBERT J. ADLER! AND GENNADY SAMORODNITSKY?
Technion—Israel Institute of Technology and Cornell University

How likely is the high level of a continuous Gaussian random field on an
Euclidean space to have a “hole” of a certain dimension and depth? Questions
of this type are difficult, but in this paper we make progress on questions
shedding new light in existence of holes. How likely is the field to be above
a high level on one compact set (e.g., a sphere) and to be below a fraction
of that level on some other compact set, for example, at the center of the
corresponding ball? How likely is the field to be below that fraction of the
level anywhere inside the ball? We work on the level of large deviations.
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EXTREMAL CUTS OF SPARSE RANDOM GRAPHS

BY AMIR DEMBO!, ANDREA MONTANARI? AND SUBHABRATA SEN?
Stanford University

For Erd6s—Rényi random graphs with average degree y, and uniformly
random y-regular graph on n vertices, we prove that with high proba-
bility the size of both the Max-Cut and maximum bisection are n(% +

P*\/g + 0(/¥)) + o(n) while the size of the minimum bisection is n(% —

P*\/g + 0(/¥)) + o(n). Our derivation relates the free energy of the
anti-ferromagnetic Ising model on such graphs to that of the Sherrington—
Kirkpatrick model, with P, & 0.7632 standing for the ground state energy of
the latter, expressed analytically via Parisi’s formula.
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POLY-ADIC FILTRATIONS, STANDARDNESS,
COMPLEMENTABILITY AND MAXIMALITY

By CHRISTOPHE LEURIDAN

Institut Fourier

Given some essentially separable filtration (Z;),<( indexed by the non-
positive integers, we define the notion of complementability for the filtrations
contained in (Z;), <¢. We also define and characterize the notion of maximal-
ity for the poly-adic sub-filtrations of (Z,),<o. We show that any poly-adic
sub-filtration of (Zy), <o which can be complemented by a Kolmogorovian
filtration is maximal in (Z,), <o. We show that the converse is false, and we
prove a partial converse, which generalizes Vershik’s lacunary isomorphism
theorem for poly-adic filtrations.
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BY SEBASTIEN MARTINEAU AND VINCENT TASSION
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We prove that the value of the critical probability for percolation on an
Abelian Cayley graph is determined by its local structure. This is a partial
positive answer to a conjecture of Schramm: the function p¢ defined on the
set of Cayley graphs of Abelian groups of rank at least 2 is continuous for the
Benjamini—Schramm topology. The proof involves group-theoretic tools and
a new block argument.

REFERENCES

BENJAMINI, I. (2013). Euclidean vs. graph metric. In Erdds Centennial. Bolyai Soc. Math.
Stud. 25 35-57. Janos Bolyai Math. Soc., Budapest. MR3203593

BENJAMINI, 1., NACHMIAS, A. and PERES, Y. (2011). Is the critical percolation probability
local? Probab. Theory Related Fields 149 261-269. MR2773031

BENJAMINI, I. and SCHRAMM, O. (1996). Percolation beyond 74, many questions and a few
answers. Electron. Commun. Probab. 1 71-82 (electronic). MR1423907

BENJAMINI, 1. and SCHRAMM, O. (2001). Recurrence of distributional limits of finite planar
graphs. Electron. J. Probab. 6 13 pp. (electronic). MR1873300

BODINEAU, T. (2005). Slab percolation for the Ising model. Probab. Theory Related Fields
132 83-118. MR2136868

BURTON, R. M. and KEANE, M. (1989). Density and uniqueness in percolation. Comm. Math.
Phys. 121 501-505. MR0990777

DE LIMA, B. N. B., SANCHIS, R. and SiLVA, R. W. C. (2011). Critical point and percolation
probability in a long range site percolation model on 74 . Stochastic Process. Appl. 121
2043-2048. MR2819239

GRIGORCHUK, R. I. (1984). Degrees of growth of finitely generated groups and the theory of
invariant means. Math. USSR, Izv. 25 259-300.

GRIMMETT, G. (1999). Percolation, 2nd ed. Grundlehren der Mathematischen Wissenschaften
321. Springer, Berlin. MR1707339

GRIMMETT, G. R. and LI, Z. (2014). Locality of connective constants, I. Transitive graphs.
Available at arXiv:1412.0150.

GRIMMETT, G. R. and LI, Z. (2015). Locality of connective constants, II. Cayley graphs.
Available at arXiv:1501.00476.

GRIMMETT, G. R. and MARSTRAND, J. M. (1990). The supercritical phase of percolation is
well behaved. Proc. R. Soc. Lond. Ser. A Math. Phys. Eng. Sci. 430 439-457. MR1068308

LYONS, R. and PERES, Y. (2017). Probability on Trees and Networks. Cambridge Univ. Press,
Cambridge.

MONTANARI, A., MOSSEL, E. and SLY, A. (2012). The weak limit of Ising models on locally
tree-like graphs. Probab. Theory Related Fields 152 31-51. MR2875752

TASSION, V. (2016). Crossing probabilities for Voronoi percolation. Ann. Probab. 44 3385—
3398. MR60K35

MSC2010 subject classifications. Primary 60K35, 82B43; secondary 82B20, 05C25.
Key words and phrases. Percolation, Abelian groups, graph limits, locality.


http://www.imstat.org/aop/
http://dx.doi.org/10.1214/15-AOP1086
http://www.imstat.org
http://www.ams.org/mathscinet-getitem?mr=3203593
http://www.ams.org/mathscinet-getitem?mr=2773031
http://www.ams.org/mathscinet-getitem?mr=1423907
http://www.ams.org/mathscinet-getitem?mr=1873300
http://www.ams.org/mathscinet-getitem?mr=2136868
http://www.ams.org/mathscinet-getitem?mr=0990777
http://www.ams.org/mathscinet-getitem?mr=2819239
http://www.ams.org/mathscinet-getitem?mr=1707339
http://arxiv.org/abs/arXiv:1412.0150
http://arxiv.org/abs/arXiv:1501.00476
http://www.ams.org/mathscinet-getitem?mr=1068308
http://www.ams.org/mathscinet-getitem?mr=2875752
http://www.ams.org/mathscinet-getitem?mr=60K35
http://www.ams.org/mathscinet/msc/msc2010.html

The Annals of Probability

2017, Vol. 45, No. 2, 1278-1324

DOI: 10.1214/15-AOP1087

© Institute of Mathematical Statistics, 2017

BEHAVIOR OF THE GENERALIZED ROSENBLATT PROCESS AT

(1]
(2]
(3]
(4]
(5]
(6]

(7]

(8]

(9]

(10]

EXTREME CRITICAL EXPONENT VALUES'

BY SHUYANG BAI AND MURAD S. TAQQU
Boston University

The generalized Rosenblatt process is obtained by replacing the single
critical exponent characterizing the Rosenblatt process by two different expo-
nents living in the interior of a triangular region. What happens to that gener-
alized Rosenblatt process as these critical exponents approach the boundaries
of the triangle? We show by two different methods that on each of the two
symmetric boundaries, the limit is non-Gaussian. On the third boundary, the
limit is Brownian motion. The rates of convergence to these boundaries are
also given. The situation is particularly delicate as one approaches the corners
of the triangle, because the limit process will depend on how these corners
are approached. All limits are in the sense of weak convergence in C[O, 1].
These limits cannot be strengthened to convergence in L2(Q).
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We provide sufficient conditions for weak synchronization/stabilization
by noise for order-preserving random dynamical systems on Polish spaces.
That is, under these conditions we prove the existence of a weak point attrac-
tor consisting of a single random point. This generalizes previous results in
two directions: First, we do not restrict to Banach spaces, and second, we do
not require the partial order to be admissible nor normal. As a second main
result and application, we prove weak synchronization by noise for stochastic
porous media equations with additive noise.
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