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REALE

Branching random walks with exponentially decreasing steps
ERH, HIHFKRE

& E: We consider a branching random walk on the real line whose step size decreases
by a fixed factor at each generation. This process exhibits a natural connection to
branching Brownian motion on the hyperbolic plane, and generates a stochastically self-
similar measure. In this talk we discuss the dimension of this measure and conclude with
several open questions.

The distance between two extremal points on a slightly

supercritical random series-parallel graph

BRET%, LIEITEREF
ME: We consider the random series-parallel graph introduced by Hambly and Jordan
(2004). The graph is built recursively: at each step, every edge in the graph is
independently either replaced with probability pby a series of two edges, or with
probability 1 —p by two parallel edges. At the n-th step of the recursive procedure, the
distance between the extremal points on the graph is denoted by D,,(p). It is known that

D, (p) possesses a phase transition at p = p.: = % and we will study it's behavior in the

slightly supercritical regime p = p. + €. Our main result says that as & —» 0%, the
. 1:. logE[Dn(p)] . L 17:_2 . .

exponent a(p):= 117511 B behaves like /{(2) €, where {(2):= - This talk is

based on a joint work with Bernard Derrida, Thomas Duquesne and Zhan Shi.
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Limit theorems for extremes of branching Lévy processes

with regularly varying tails
KL, EHEIMEAE

fE: In this talk, we study the extremes of supercritical branching Lévy processes
{X;,t = 0} whose spatial motions are Lévy processes with regularly varying tails. We
prove that, when properly renormalized, X; converges weakly. Furthermore, we
establish some almost sure convergence of the rightmost position of X;. The results are
drastically different from the case of branching Brownian motions.

A Scaling Limit Theorems for Multivariate Hawkes Processes

and Stochastic Volterra Equations with Measure Kernel

#rfh, JEREILRE

% B : This paper is devoted to establishing the full scaling limit theorems for
multivariate Hawkes processes. Under some mild conditions on the exciting kernels, we
develop a new way to prove that after a suitable time-spatial scaling, the asymptotically
critical multivariate Hawkes processes converge weakly to the unique solution of a
multidimensional stochastic Volterra equation with convolution kernel being the potential
measure associated to a matrix-valued extended Bernstein function. Also, based on the
observation of their affine property and generalized branching property, we provide an
exponential-affine representation of the Fourier-Laplace functional of scaling limits in
terms of the unique solutions of multidimensional Riccati-Volterra equations with
measure kernel. The regularity of limit processes and their alternate representations are
also investigated by using the potential theory of L\'evy subordinators.

=l
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Asymptotic behaviors of subcritical branching killed Lévy

process
KPR, LK%

#E. In this paper, we investigate the asymptotic behaviors of the survival probability
and maximal displacement of a subcritical branching killed Lévy process X in R. Let
¢ denote the extinction time, M; be the maximal position of all the particles alive at
time t, and M:= sup;sg M; be the all-time maximum. Under the assumption that the
offspring distribution satisfies the LlogL condition and some conditions on the spatial
motion, we find the decay rate of the survival probability P,({ >t) and the tail
behavior of M, as t — o. As a consequence, we establish a Yaglom-type theorem.
Especially, when the spatial motion is a spectrally negative Lévy process, we also find
the asymptotic behavior of P,(M > y) as y — oo,

Uniform ergodicity in the total variation distance of a

stochastic Lotka--Volterra type population system
AR, JLRE TR

ME: We study a stochastic Lotka--Volterra model constructed as the unique strong
solution of a two-dimensional SDE with jumps. By developing a novel localization-based
Markov coupling approach, we establish sharp sufficient conditions for the uniform
ergodicity in total variation.

=t
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On mean-field super-Brownian motions

Ao, FYHEEEHRIRE

8 E: The mean-field stochastic partial differential equation (SPDE) corresponding to
a mean-field super-Brownian motion (sBm) is obtained and studied. In this mean-field
sBm, the branching-particle lifetime is allowed to depend upon the probability
distribution of the sBm itself, producing an SPDE whose space-time white noise
coefficient has, in addition to the typical sBm square root, an extra factor that is a function
of the probability law of the density of the mean-field sBm. This novel mean-field SPDE
is thus motivated by population models where things like overcrowding and isolation can
affect growth. A two step approximation method is employed to show existence for this
SPDE under general conditions. Then, mild moment conditions are imposed to get
uniqueness. Finally, smoothness of the SPDE solution is established under a further
simplifying condition.

The scaling limit of contour processes of Cannings trees
Zpeft, FRUWEKE

WE: Our work originates from the classical question how to describe the Brownian
motion conditioned on its local time process, which was studied by Warren & Yor and
Aldous in 1998. In this talk, I will first review the background of this problem and then
introduce our main result that shows under some conditions the scaling limit of the
contour processes of Cannings trees is exactly the Brownian motion conditioned on its
local time process. This is a joint work with Chengshi Wang and Yushu Zheng.

=
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Precise deviations for branches of the random binary tree in

the Horton-Strahler analysis

JARM, TEREFYIR R

fE. In this paper, we study the precise deviations for the number of branches of a
random binary tree in the context of Horton-Strahler analysis. We establish precise large
deviations, precise moderate deviations, and Cramér-type moderate deviations for the
number of branches of the random binary tree. As a consequence of the Cramér-type
moderate deviations, a Berry-Esseen bound is derived. The derivations of these results
rely heavily on asymptotic analysis of certain discrete summations. This is joint work
with Fuqing Gao and Zhi Qu from Wuhan University.

Conditional Limit Theorems for Lévy Processes
R, BEITKRE

ME: Let € be a real-valued Lévy process. Under the Esscher transformed measure, §
either belongs to the domain of attraction of a stable law or has a sub-exponential tail
with negative drift. We initiate a comparative study of the Yaglom limits for different
types of & conditioned on { & (t) = 0} and to stay positive. Next, as an analogue of the
regular varying results in Xu (Bernoulli 27(4): 2766-2830, 2021), we establish several
conditional limit theorems for sub-exponential tailed Lévy processes with negative drift.
As the key point, we observe that the asymptotic mainly depends on the sample paths
with the uniformly or early arrival of a large jump. To prove our main results, we also
investigate a Nagaev’ s type local limit theorem for P{ & (t) € (x,x+ & ]} with fixed
6 >0 and uniformly inx = (r — a)tforanyr>0.

%O13 Ot 23 T
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Fluctuations of the linear functionals for supercritical non-

local branching superprocesses
Wi, JERET RS

B Suppose {X,:t > 0} is a supercritical superprocess on a Luzin space E, with a
non-local branching mechanism, when initiated from a unit mass at x € E. By
“supercritical”’, we mean that the first moment semigroup of X, exhibits a Perron-
Frobenius type behaviour characterized by an eigentriple (44, ¢, §), where the principal
eigenvalue A; is greater than 0. Under a second moment condition, we prove that X,
satisfies a law of large numbers. Then we further investigate the fluctuations of the linear
functional around the limit given by the law of large numbers.

Law of iterated logarithm for supercritical symmetric

branching Markov process

AR, EFEEIKE

WE: Let {(Xt)e0, P x € E} be asupercritical symmetric branching Markov process
on a locally compact metric measure space (E,u) with spatially dependent local
branching mechanism. Under some assumptions on the semigroup of the spatial motion,
we first prove law of iterated logarithm type results for (f,X;) under the second
moment condition, where f is a linear combination of eigenfunctions of the mean
semigroup {T,t = 0} of X. Then we prove law of iterated logarithm type results for
(f,X;) under the fourth moment condition, where f € T,.(L?(E,u)) for some r > 0.
This talk is based on a joint work with Yan-Xia Ren and Renming Song.

%14 W O F 23
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Boundary behavior at infinity for simple exchangeable

fragmentation-coagulation process in critical slow regime
ZWGR, RYIEE AR

#E: For a critical simple exchangeable fragmentation-coagulation process in slo
w regime where the coagulation rate and fragmentation rate are of the same ord
er, we show that there exist phase transitions for its boundary behavior at infinit
y depending on the asymptotics of the difference between the two rates, and fin
d rather sharp conditions for different boundary behaviors. This is a joint work
with Prof. Xiaowen Zhou.

Quasi-stationary distributions for subcritical branching

Markov chains

PF¥, FETRKRE

M ZE: Consider a subcritical branching Markov chain. Let Z, denote the counting
measure of particles of generation n. Under some conditions, we give a probabilistic
proof for the existence of the Yaglom limit of (Z,) by the moment method, based on the
spinal decomposition and the many-to-few formula. As a result, we give explicit integral
representations of all quasi-stationary distributions of (Z,,), whose proofs are direct and
probabilistic, and do not rely on Martin boundary theory. This is a joint work with
Wenming Hong.

=l
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On the maximal displacement of critical branching random

walk in random environment

&, JLREImE RS
fE: We consider the maximal displacement of critical branching random walk in
random environment. Let M,, be the maximal displacement of a particle in generation
n,and Z, be the total population in generation n, Mbe the rightmost point ever reached
by the branching random walk. Under some reasonable conditions, we prove a
conditional limit theorem: L(M—n3 |Z,, > 0) = L(A,), where random variable A, is
Voni
related to the standard Brownian meander. And there exist some positive constant C;
and C,, such that C; < liminfxélP’(M > x) < limsup ng(M > x) < C,. Compared
X—00 x—00
with the constant environment case (Lalley and Shao (2015)), it reveals that, the
3

conditional limit speed for Mn in random environment (i.e., n+ ) is signiffcantly greater

1
than that of constant environment case (i.e., nz ), and so is the tail probability for the M

(i.e., X5 vs x~?). (This talk is based on joint works with Wenming Hong).

=l
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