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PT01: k'öÇ5•%4Ån#Ôƒ

Zengjing Chen, ùO
Ï¿åÍ

Abstract: gl De Moivre (1733)!Gauss (1809) ⁄ Laplace (1810) Å@uy©Ÿ±
5ß•%4ÅnäèV«⁄O•/ÿ%0n2çA^⁄Ì2ßœdß©Ÿ
3V«⁄OêkX/•%0/†"òå1Í[3’·(f’·)”©Ÿ (IID)^áe
©Ÿ3 5",,L.nåLÿ:Ï¯Ã Allias J— Allias ÿ
(1953)!L[ Ellsberg J—Õ Ellsberg ÿ (1961) ⁄Ï¯Ã Prescott uy
¶ƒdÉê (1985)w´L.ÈıyñÿŒ‹ IIDb"3˘gw•ßÇÃá0
Ç3ö IID ^áeöÇ54Ånµ1) 3öÇ5V«ˇ›eßuyøy¸aöÇ
5©ŸLà™"2) 3˛fn^áe˛f•%4Ån"3) äèA^ßÇ
uy:ı:Pm(ı:Ï<)⁄ÏrzS—l˘´öÇ5©Ÿ"ÇÔƒ(Jè
w´3˛f.⁄rzS+çß;©Ÿÿ2”k/•%0/†"

PT02: Robust Policy Evaluation in Reinforcement Learning

Weidong Liu, 4•¿
˛œåg,âÔƒ

Abstract: In this paper, we propose a robust policy evaluation algorithm in reinforcement
learning, to feature outlier contamination and heavy-tailed reward distributions. We further
develop a fully-online method to conduct statistical inference. Our method converges faster
to the minimum asymptotic variance than the classical temporal di↵erence (TD) learning and
avoids the selection of the step sizes. Numerical experiments are provided on the e↵ectiveness
of the proposed algorithm in real-world reinforcement learning experiments.

PT03: öÈ°l·*—Lß©ŸWasserstein4Å

Feng-Yu Wang, ¬Ö
U9åA^Í•%

Abstract: 3òáòÑµeeßÔƒöÈ°l·*—Lß©Ÿ3WassersteinÂle
4Åßº(¬ÒÑ›ßèxöÈ°6ƒÈ¬Ò\ÑA"§º(JA^u6/˛
á*—Lßß^á*—LßßWright FisherLßß⁄g Riemann6/˛Ê˝*—L
ß"

PT04: ë/|ÿÜëA¤

Xin Sun, öc
UI{ZÊåÍ

Abstract: /|ÿu˛VlõcìÈuÿ⁄⁄O‘nÔƒßÈıÍ©|)
Kè"wœL0Aán⁄fléß–´/|ÿgé3ëA¤ßAO¥4ë
˛f⁄Â⁄ëÇ:.•A^"
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PT05: ¤…ë†á©êßÜ!üz

Weijun Xu, Né
ÆISÍÔƒ•%

Abstract: Çƒòaëp› (±œ)XÍéf¤…ë†á©êßØK"˘aØ
K(‹zÜ!üz˘¸a¤…54ÅLß"Ç–©¥n)ßÇ3”òáØK
•pKè"ÚÆòeÇ3˘áê°òÛä"wƒuÜùâ⁄ Benjamin
Fehrman‹ä"

PT06: Kolmogorov 4/5 law for the forced Navier-Stokes
equation and anomalous dissipation by solution of randomly

forced Navier-Stokes equations

Xiangchan Zhu, ¡â!
•IâÍÜX⁄âÔƒ

Abstract: In this talk I will talk about two results. First, we identify a su�cient condition
under which solutions to the 3D forced Navier-Stokes equations satisfy an Lp in time version
of the Kolmogorov 4/5 law for the behavior of the averaged third order longitudinal structure
function along the vanishing viscosity limit. The su�cient condition is satisfied e.g. by the
solutions constructed by Bruce, Colombo, Crippa, De Lellis, and Sorella in [BCCDLS22].In
this particular case, our results can be applied to derive a bound for the exponent of the
third order absolute structure function in accordance with the Kolmogorov turbulence theory.
Second, we show the existence of a velocity field v, solution of (randomly) forced Navier-Stokes
equations, which produces total dissipation of kinetic energy in finite time when advecting a
passive scalar. The total dissipation holds true uniformly in the viscosity parameter and the
initial conditions, in particular the dissipation is anomalous.

PT07: Optimal control problem for McKean-Vlasov equations
and its associated HJB equations on Wasserstein space

Jinghai Shao, 
U9åA^Í•%

Abstract: This talk concerns the optimal control problem for McKean-Vlasov equations. We
study the existence of optimal controls, and establish the dynamic programming principle. To
characterize the value function, certain HJB equations on Wasserstein space are established.
Then the existence and uniqueness of the viscosity solution is studied.
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PT08: Fixed points and the corresponding domain of
attraction for branching Brownian motion on R

Xinxin Chen, ùll
ÆìâåÍâ

Abstract: Liggett [1] considered Markov chains (like Brownian motion) started from a
point process and obtained the fixed points/invariant measures. We consider one-dimensional
branching Brownian motion (BBM) started from a point process. We introduce a suitable
metric space of locally finite point measures on which we

• prove that BBM with critical drift is a well-defined Markov process which satisfies Feller
property;

• characterize all invariant measures/fixed points for BBM with critical drift;

• characterize all invariant measures/fixed points for Brownian motion by our new method;

• characterize the domain of attraction of each fixed point.

This is based on our joint works with Christophe Garban (University of Lyon 1, France) and
Atul Shekhar (Tata Institute of Fundamental Research-CAM, India).

References

[1] Thomas M. Liggett (1978). Random invariant measures for Markov chains, and in-
dependent particle systems, Zeitschrift für Wahrscheinlichkeitstheorie und Verwandte
Gebiete, 45(4), 297-313.

PT09: Euler-Maruyama’s approximations of regime-switching
di↵usion processes

Zhonggen Su, Ä•ä
˙ÙåÍâ

Abstract: There have been a lot of research activities around regime-switching di↵usion
processes in the past decade. In this talk we mainly focus on the issue of Euler-Maruyama’s
approximations of regime-switching di↵usion processes. In particular, consider a kind of state-
independent regime-switching jump di↵usion process (Xt, Zt)t�0 and use the Euler-Maruyama
(EM) scheme with constant step � and decreasing step sequence (�n)n�1, respectively. Let
µ, µ� and µ�n denote respectively the corresponding invariant measures of di↵usion process
and its discretization processes. Under some regular conditions we use the Stein method
to show that the error between µ and µ� is bounded by O(�1/2), and invoke the method
recently developed in Pagès and Panloup to show the error between µ and µ�n is bounded

by O(�1/2n ). An analog is studied for the state-dependent regime-switching (without jump)
di↵usion model as well. This talk is based on recent joint works together with Chen, Jin and
Shen.
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PT10: Some old and new aspects on tree-indexed stochastic
processes

Yanqi Qiu, §¤
…«åÍÜ⁄O

Abstract: We will talk about some new aspects on tree-indexed stochastic processes: 1)
maximum of certain Gaussian processes on trees; 2) Moment estimates of Mandelbrot Cas-
cades; 3) Spectral measures of branching-type stationary stochastic processes on trees. The
talk is based on joint works with Yong Han and Zipeng Wang.

PT11: Some recent results on stochastic homogenization for
stable-like process

Xin Chen, ùl
˛œåÍâ

Abstract: In this talk we will introduce some recent results on stochastic homogenization for
stable-like process, including stochastic homogenization for stable-like process with possibly
degenerate jumping kernel, the quantification of stochastic homogenization for stable-like
random walk in random conductance model, the quantification of stochastic homogenization
for the Dirichlet problem associated with stable-like process in periodic environment. This
talk is based on some joint works with Zhen-Qing Chen,Takashi Kumagai and Jian Wang.

PT12: Asymptotic behavior for fully coupled multi-scale
non-linear stochastic systems

Longjie Xie, )9#
ÙÄìâåÍÜ⁄O

Abstract: We develop a new argument to study the asymptotic bahavior of the multi-scale
non-linear stochastic system involving the distribution of both the slow process and the fast
motion. Explicit characterization of the limits are obtained not only for the slow process
but also for the fast motion, which turn out to be quite un-expected in comparsion with the
classical linear stochastic system. Moreover, optimal rates of convergence are also obtained.
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IS 01: pä^‚fX⁄4Å5ü

Deviations for weak record numbers in some one–dimensional
random walks

Qiang Yao, Ér
East China Normal University

Abstract: Record numbers are important statistics in random walk models. In this talk,
I will present the asymptotic probabilities of large and moderate deviations for the number
of “weak records” (or “ladder points”) in some kinds of one–dimensional random walks (in-
cluding both nearest and non–nearest neighbor cases). The proofs depend only on the direct
analysis of random walks. It will be especially illustrated that the traditional method of an-
alyzing the local time of Brownian motions, which is often adopted for the nearest neighbor
random walks, would lead to wrong conjectures for some non–nearest neighbor cases. (Joint
work with Yuqiang Li.)

Stationary fluctuations from hydrodynamic limits for
interacting particle systems with several conservation laws

Linjie Zhao, Î#
Huazhong University of Science and Technology

Abstract: The theory of hydrodynamic limits concerns about the macroscopic behavior of
interacting particle systems, which is usually described by PDEs. To this end, one needs
to prove law of large numbers for the empirical measure of the process. In this talk, we
focus on stationary fluctuations from hydrodynamic limits. For particle systems with only
one conservation law, it has been known that the stationary fluctuations exhibit a phase
transition from Edwards-Wilkinson (EW) universality class to Kardar-Parisi-Zhang (KPZ)
universality depending on the strength of weak asymmetry of the system. When the systems
have several conservation laws, the mode coupling theory developed around 2014 and 2015
predicts new universality class, more precisely, the Lévy universality class. The aim of the
talk is to give a brief introduction to the latter.

The contact process and the voter model in a random
environment: A few examples

Ruibo Ma, Ía
Beijing Jiaotong University

Abstract: Some interacting particle systems that have been studied can be understood as
the contact process or the voter model in a random environment. Plenty of research methods
have been applied to this type of models. A few examples will be presented in this talk and
briefly analysed. Open problems arising from a recent example (Ma, 2022) will be discussed.

Large and moderate deviations for empirical density fields of
stochastic SEIR epidemics with vertex-dependent transition

rates

Xiaofeng Xue, °
Beijing Jiaotong University

Abstract: In this talk, we are concerned with stochastic susceptible-exposed-infected-removed
epidemics on complete graphs with vertex-dependent transition rates. Large and moderate
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deviations of empirical density fields of our models are given. Proofs of our main results follow
from exponential martingale strategies introduced in Kipnis, Olla and Varadhan (1989) and
Gao and Quastel (2003). New mathematical di�culties are mainly in checks of exponential
tightness of fluctuation density fields of our processes. This talk is based on joint work with
Yin Xueting.

IS 02: ë©¤9ŸA^

Scaling limit of DPRM with correlated environment
Guanglin Rang, 41

Wuhan University

Abstract: In this talkßwe will give a brief introduction on the progress of scaling limit of
directed polymer of random walk in a correlated random environment. When the environment
has long range correlation, especially, time correlation ocurs, we need to deal with the heavy
calculation and some new idea is involved.

The limiting behavior of the free path length of the periodic
Lorentz gas in the Boltzmann-Grad limit

Songzi Li, oyf
Renmin University of China

Abstract:In this talk, we study the limiting behavior of the free path length of the periodic
Lorentz gas in the Boltzmann-Grad limit. We present the asymptotic formula of its tail
distribution, and also the central limit theorem with respect to the Boltzmann-Grad limit.
The key ingredient in our results is the relation between the distribution of free path length
in the Boltzmann-Grad limit and the dynamics of non-quasi unipotent flow on the lattice
space.

Euler-Maruyama scheme for SDEs driven by stable processes
Changsong Deng, "t

Wuhan University

Abstract: We develop an Euler-Maruyama scheme to approximate the invariant measures
of SDEs driven by ↵-stable processes. An explicit convergence rate is presented for the
Wasserstein-1 distance, and we show that this rate is optimal for the Ornstein-Uhlenbeck
process. Based on a joint work (Stoch. Process. Appl. 2023) with Peng Chen, Rene Schilling
and Lihu Xu.

Large deviations and moderate deviations for the multivalued
McKean-Vlasov SDEs with jumps

Linyan Cheng, §(Ú
Nanjing University of Science & Technology

Abstract: In this talk, we present su�cient conditions and criteria to establish a large
deviation principle and a moderate deviation principle for the multi-valued McKean-Vlasov
SDEs with jumps by means of the weak convergence approach.

– 21 –



1l3IV«ÿc¨

IS 03: Stochastic Control and Related Fields

Stochastic Hamilton-Jacobi-Bellman Equations with Jumps
Qingxin Meng, äü!

Huzhou University

Abstract: This paper is mainly concerned with a stochastic HJB equation with Poisson
jumps which is a fully nonlinear backward stochastic partial di↵erential equation. It is moti-
vated by a stochastic optimal problem where the controlled systems are driven by Brownian
motion and Poisson jumps with random coe�cients. Firstly we establish the dynamic pro-
gramming principle for the corresponding stochastic optimal control problem to derive the
general form of stochastic HJB equation with jumps. Secondly, we establish an verification
theory which can construct an optimal pair for the optimal control problem. At last, we prove
the existence and uniqueness result for some special form of stochastic HJB equation with
jumps in the sense of Sobolev space. To this end, the most important step is that we must
first establish the existence and uniqueness result fora class of backward stochastic evolution
equations with jumps in Hilbert spaces. Then we recast the stochastic HJB equation with
jumps as the backward stochastic evolution equation with jumps in Hilbert spaces to the
existence and uniqueness results.

Solving Coupled Nonlinear FBSDEs: the BML Method

Yuanhua Ni, Xu
Nankai University

Abstract: This report presents a numerical solution method based on optimizing the back-
ward measurability loss (BML) for general coupled nonlinear FBSDEs. The theoretical prop-
erties are analyzed in terms of Picard iterations, and it is shown that the proposed loss is
equivalent to solving an immobile equation. In contrast to the Deep BSDE method, the
proposed method focuses more on optimising the error between the current solution and the
true solution over the entire time interval, rather than just on reducing the error at the ter-
mination moment. The feasibility of the proposed method is verified by applying iterative
strategies for solving dynamic programming equations and the extreme value principle for
solving optimal control.

Spike variations for stochastic Volterra integral systems

Tianxiao Wang, U
Sichuan University

Abstract: Spike variation technique plays a crucial role in deriving Pontryagin’s type maxi-
mum principle of optimal controls for ordinary di↵erential equations (ODEs), partial di↵eren-
tial equations (PDEs), stochastic di↵erential equations (SDEs), and (deterministic forward)
Volterra integral equations (FVIEs), when the control domains are not assumed to be convex.
In this talk, we properly extend this technique to the case of (forward) stochastic Volterra
integral equations (FSVIEs), and obtain a new kind of second-order adjoint system, from
which the maximum principle is derived naturally. Joint work with Prof. Jiongmin Yong
(UCF).
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Discrete-time mean-field type stochastic optimal control
problem and its application

Tianyang Nie, mU
Shandong University

Abstract: In this talk, a discrete-time mean-field type stochastic optimal control problem is
studied. The goal is to derive the stochastic maximum principle with convex control domains.
L-derivative is applied to handle the mean-field term and a technique of adjoint operator is
used to overcome the di�culties of obtaining adjoint equations and duality relation. Then,
the stochastic maximum principle for discrete-time mean-field type stochastic optimal con-
trol problem is established. Finally, as an illustration of our stochastic maximum principle,
a discrete-time mean-variance portfolio selection problem is solved with the decoupling tech-
nique which is di↵erent from the continuous-time case. This talk is based on the joint work
with Bozhang Dong and Prof. Zhen Wu.

IS 04: ëá©êßÜF›O

A probabilistic approach to Neumann problems for elliptic
PDEs with nonlinear divergence terms

Jing Zhang, ‹
Fudan University

Abstract: By a probabilistic method, we prove the existence and uniqueness of weak so-
lutions to Neumann problems for a class of semi-linear elliptic partial di↵erential equations
with nonlinear singular divergence terms, which can only be understood in distributional
sense. This leads to the further study on a new class of infinite horizon backward stochastic
di↵erential equations, which involves integrals with respect to a forward-backward martingale
and a singular continuous increasing process.

Extremal functions of Log-Sobolev functionals on non-smooth
metric measure spaces

Liming Yin, –r¥
University of Science and Technology of China / Shanghai Jiao Tong University

Abstract: In this talk, we discuss the extremal functions of the log-Sobolev functional on
compact metric measure spaces satisfying the RCD⇤(K;N) condition for K in R and N in
(2,1). We show the existence, regularity and positivity of non-negative extremal functions.
Based on these results, we show a Li-Yau type estimate for the logarithmic transform of any
non-negative extremal functions of the log-Sobolev functional. As applications, we prove a
Harnack type inequality as well as lower and upper bounds for the non-negative extremal
functions. These results generalize several classical results proved on Riemannian manifolds
due to Rothaus and Wang to the non-smooth setting of finite-dimensional compact RCD
spaces.

– 23 –



1l3IV«ÿc¨

Quadratic BSDEs with mean reflection driven by G-Brownian
motion

Zihao Gu, fh
Shanghai Jiao Tong University

Abstract: In this talk, we present the well-posedness of a kind of backward stochastic dif-
ferential equation driven by G-Brownian motions (G-BSDEs for short) with mean reflection.
In particular, the generator is allowed having quadratic growth in z. Combining a repre-
sentation of the solution with G-BMO martingale techniques, fixed point argument, and
✓-method, existence and uniqueness results for such G-BSDEs are provided under bounded
and unbounded terminal condition. In addition, the mean constraint can be generalized to a
risk constraint for financial application. This is a joint work with Yiqing Lin and Kun Xu.

Mean reflected BSDEs driven by a marked point process

Kun Xu, M%
Shanghai Jiao Tong University

Abstract: We studied a class of mean reflected backward stochastic di↵erential equation
driven by a marked point process (MPP) and a Brownian motion. The MPP only need
to be non-explosive and to have totally inaccessible jumps. By Lipschitz assumptions on
the generators and proper integrability on the terminal value, we give the well-posedness of
this kind of BSDEs by combining a representation theorem with the fixed point argument.
Besides, we provide a financial application of our results on super-hedging problems, along
with an insurance re-payment, under running risk management constraints. This is a joint
work with Zihao Gu and Yiqing Lin.

IS 05: ë†á©êß

Uniqueness in law for a class of stochastic 2D fluid dynamics
equations with transport noise

Dejun Luo, ¤
Academy of Mathematics and Systems Science, CAS

Abstract: A fundamental open problem in fluid dynamics is whether solutions to 2D Euler
equations with (L1

x\Lp
x)-valued vorticity are unique, for some p 2 [1,1). A related question,

more probabilistic in flavour, is whether one can find a physically relevant noise regularizing
the PDE. We present some substantial advances towards a resolution of the latter, by estab-
lishing well-posedness in law for solutions with (L1

x \ L2
x)-valued vorticity and finite kinetic

energy, for a general class of stochastic 2D fluid dynamical equations, including logarith-
mically regularized 2D Euler and hypodissipative 2D Navier–Stokes equations. In the first
case, our result solves the open problem posed by Flandoli in 2017. In the latter case, for
well-chosen forcing f , the corresponding deterministic PDE without noise has recently been
shown by Albritton and Colombo to be ill-posed; consequently, the addition of noise truly
improves the solution theory for such PDE.

– 24 –



1l3IV«ÿc¨

Strichartz and local smoothing estimates for stochastic
dispersive equations

Deng Zhang, ‹
Shanghai Jiao Tong Unviersity

Abstract: Strichartz and local smoothing estimates play the key roles in the theory of dis-
persive equations. In this talk, we will show the pathwise Strichartz and local smoothing
estimates for a general class of stochastic dispersive equations driven by linear multiplicative
noise, including especially the stochastic Schroedinger and Airy equations. Several appli-
cations to stochastic nonlinear problems will then be given, including the pathwise well-
posedness, the high integrability of stochastic solutions and the large deviation principle for
the small noise asymptotics.

Global well-posedness of 3D stochastic Burgers equation with
random initial data

Guoli Zhou, ±I·
Chongqing University

Abstract: Global well-posedness for 3D Burgers equation with L2(T 3;R3) valued initial
data is unsolved. Here, by a suitable randomization for the initial data in L2(T 3;R3), we
are able to establish the local existence and uniqueness of weak solutions for 3D Burgers
equation with additive noise. Then by introducing a regularization random system, we obtain
the uniform a priori estimates , which leads to the global existence of the weak solutions.
Backward uniqueness is also established. That is, if two solutions intersect at some time
T (> 0), then they must coincide with each other before. If the initial data is a H

1
2 (T 3) valued

random variable, then all the results of additive case can be extended to linear multiplicative.
(Collaborate with Z.Brzezniank, Zhao Dong.)

On the regularisation of reaction-di↵usion equations by the
Wight-Fisher white noise

Zhenyao Sun, ö
Beijing Institute of Technology

Abstract: We give the weak uniqueness of a class of one-dimensional stochastic reaction-
di↵usion equations with Wright-Fisher white noise. Our results cover examples such as

@tut =
1

2
@2
xut + u↵t (1� ut) +

p
ut(1� ut)Ẇ ,

where ↵ 2 [0, 1] and W is a space-time white noise. Traditionally, the weak uniqueness of
this equation is only established when ↵ = 1. However, recent work (Comm. Math. Phys.
384 (2021), no. 2) has shown that this weak uniqueness also holds when ↵ 2 [12 , 1), provided
the initial value u0 has a compact interface. Our results imply the weak uniqueness of the
aforementioned example for every ↵ 2 [0, 1) without any assumptions regarding the support
of the initial value. This is based on ongoing joint work with Clayton Barnes and Leonid
Mytnik.
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Stabilization of stochastic nonlinear delay systems via the
event-triggered control method

Quanxin Zhu, ¡#
Hunan Normal University

Abstract: In this report, we introduce the stabilization problem of stochastic nonlinear delay
systems with exogenous disturbances via the event-triggered feedback control method. By
introducing the notation of input-to-state practical stability and an event-triggered strategy,
we establish the input-to-state practically exponential mean-square stability of the suggested
system. Moreover, we investigate the stabilization result by designing the feedback gain
matrix and the event-triggered feedback controller, which is expressed in terms of linear
matrix inequalities. Also, the lower bounds of inter-execution times by the proposed event-
triggered control method are obtained. Finally, an example is given to show the e↵ectiveness
of the proposed method. Compared with large number of results for discrete-time stochastic
systems, only a few results have appeared on the event-triggered control for continuous-time
stochastic systems. In particular, there has been no published papers on the event-triggered
control for continuous-time stochastic delay systems. Our work is a first try to fill the gap
on the topic.

Mean square exponential stability and practical mean square
exponential stability of stochastic delay di↵erential equations

driven by G-Brownian motion and Euler-Maruyama
approximation

Haiyan Yuan, ˇ
Heilongjiang Institute of Technology

Abstract: This paper focuses on the mean-square (MS) exponential stability and the prac-
tical MS (PMS) exponential stability of stochastic delay di↵erential equations driven by
G-Brownian motion (G-SDDEs) and numerical solutions generated by the Euler-Maruyama
(EM) method. We present a weaker condition to ensure the MS exponential stability of G-
SDDEs instead of employing a Lyapunov function when the origin is an equilibrium point.
We introduce the concept of practical stability to examine whether the performance of G-
SDDEs near an unstable equilibrium point is acceptable, and then establish a new generalized
Gronwall inequality to prove the PMS exponential stability of G-SDDEs. For the numerical
solutions of G-SDDEs, we first establish the stability equivalence between the discrete and
the continuous EM approximations and then show that the continuous EM approximation
preserves the MS and the PMS exponential stabilities of G-SDDEs under some restrictions
on the step size.

The novel Markov and semi-Markov switching conditions for
the stability of the stochastic jump systems

Bao Wang, 
Xuzhou University of Technology

Abstract: The stochastic jump system is a special hybrid system that consists of a class of
subsystem modes and a stochastic switching signal that can orchestrates these modes. When
the switching signals are modelled as Markov processes or semi-Markov processes, the cor-
responding systems can be called Markov jump systems or semi-Markov jump systems. The

– 26 –



1l3IV«ÿc¨

stability analysis problems for the above two types of systems have received much attention
and achieved many valuable results. But there are still exist some challenging problems need
to be discussed. For example, how the switching signal plays the positive coordinative e↵ect
on the stability of the considered systems with some unstable modes.

In our research, by taking full advantage of the probability structure of the Markov
or semi-Markov switching signal (for example generator matrix, stationary distributions,
transition probabilities between di↵erent modes, probability distributions of sojourn time
of each modes), the novel Markov or semi-Markov switching conditions can be constructed
to eliminate the negative e↵ect of unstable subsystems and guarantee the stability of the
corresponding stochastic jump systems.

Finite-time input-to-state stability of nonlinear stochastic
impulsive time-varying systems

Meng Zhang, ‹É
Shandong University of Finance and Economics

Abstract: In this talk, we extend the finite-time input-to-state stability (FTISS) to stochas-
tic impulsive time-varying nonlinear systems. Meanwhile, we allow the coe�cients of the
estimated upper bound for the di↵usion operator of a Lyapunov function to be time-varying.
Also, a relaxed relation between the impulsive frequency is provided. By the Lyapunov
function, Lambert W function and average impulsive interval (AII) method, several su�-
cient conditions are provoded to obtain ISS property of stochastic impulsive systems in the
framework of finite time.

IS 07: ë©¤ÜÅ`D—ØK

Bisexual Branching Processes

Yingqiu Li, oA¶
Changsha University of Science and Technology

Abstract: The research progress of bisexual branching process is briefly introduced. For
a bisexual branching process in a random environment, the conditional mean growth rate
per mating unit is introduced, and its related properties are studied, then the upper and
lower bounds of conditional mean of the process are obtained. The limiting behaviors of the
number of mating units in each generation normalized by these two bounds are respectively
investigated. Particularly, the limiting behaviors of the number of females and males in
each generation normalized by slightly modified bounds are discussed too, and equivalence
theorems between the normalized number of mating units and that of females or males in
each generation are obtained.

An optimal transport approach to ABP estimate on metric
measure spaces

Bang-Xian Han, èk
University of Science and Technology of China

Abstract: I will show how to use optimal transport to generalize Alexandro↵–Bakelman–Pucci
(ABP) estiamte, to non-smooth metric measure spaces. We obtain an ABP estimate on met-
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ric measure spaces with Ricci curvatures bounded from below, and apply this estimate to
study several geometric inequalities.

Uniqueness of the Fokker-Planck equation and Liouville
property

Bin Qian, aR
Changshu Institute of Technology

Abstract: In this talk, first I review some known results on uniqueness of the Fokker-Planck
equation and related Liouville property, then I will give a necessary and su�cient condition
for L1 uniqueness of the Fokker-Planck equation in one dimension. For the multidimensional
case, I will give su�cient conditions for L1 uniqueness of the Fokker-Planck equation via com-
parison with one dimensional case. The associated Liouville property will also be mentioned.
Based on the joint work with Prof. Liming Wu.

Stochastic parallel translations and Q-Brownian motions on
the Wasserstein space

Hao Ding, h
Academy of Mathematics and Systems Science, CAS

Abstract: Firstly, I will briefly introduce researches on Brownian motions and di↵usion pro-
cesses on the probability measure space. Then, based on the infinite dimensional Riemannian
structure of the Wasserstein space introduced by F.Otto, I will introduce some elements in
stochastic analysis on the Wasserstein space P2(M) over a compact Riemannian manifold
M , such as intrinsic Itô formula of three kinds of functionals, stochastic regular curves and
parallel translations along them and a kind of renormalized Brownian motion. I will show the
well-posedness of J. Lott’s equation for parallel translations in the case of P2(T). Also, the
existence of parallel translations along stochastic regular curves can be established. These
are based on the joint work with Xiangdong Li and Shizan Fang.

IS 08: ëX⁄©¤Üõõ

Viscosity Solutions to Second Order Path-Dependent
Hamilton-Jacobi-Bellman Equations

Jianjun Zhou, ±Ô
Northwest A&F University

Abstract: In this talk, a notion of viscosity solutions is introduced for second order path-
dependent Hamilton-Jacobi-Bellman (PHJB) equations associated with optimal control prob-
lems for path-dependent stochastic di↵erential equations. We identify the value functional of
optimal control problems as unique viscosity solution to the associated PHJB equations.
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Backward stochastic Volterra integral equations driven by
fractional Brownian motions

Jinbiao Wu, «<I
Central South University

Abstract: In this talk, I will present some recent results on backward stochastic Volter-
ra integral equations driven by fractional Brownian motions. Notion of adapted fraction
M-solution is introduced. The fractional Clark-Ocone formula under change of measure is
established. A Pontryagin type maximum principle is presented.

Multidimensional BSDEs with rough drifts

Jiahao Liang, ˘WÕ
Fudan University

Abstract: In this talk we are concerned with a multidimensional backward stochastic dif-
ferential equation (BSDE) with a rough drift. With a flow transform method, we give the
existence and uniqueness of the adapted solution for terminal value and geometric rough path
su�ciently small. In particular, when the rough drift is linear but allowed to be random and
time-varying, we first introduce the p-rough stochastic integration for p 2 [2, 3), and then give
via a fixed-point argument a general existence and uniqueness result for the multidimensional
rough BSDE with a general square integrable terminal value. Furthermore, we connect it to
a system of rough partial di↵erential equations. This talk is based on a joint work with Prof.
Shanjian Tang.

New results on backward stochastic di↵erential equations

Shanjian Tang, )ıË
Fudan University

Abstract: In this talk, we review some new results for solution of 1D backward stochastic
di↵erential equations. In particular, we give connection of the integrability of the terminal
condition ⇠ to the nonlinearity of the generator g(t, y, z) in the second unknown variable z
if the BSDE has a global adapted solution. This talk is based on my jointed papers with
Shengjun Fan, Ying Hu, et al..

IS 09: ÍºLßÜá©êß

The first exit time of fractional Brownian motion with a Drift
from a parabolic domain

Dawei Lu, åï
Dalian University of Technology

Abstract: We study the first exit time of a fractional Brownian motion with a drift from a
parabolic domain. Actually, we explore three di↵erent regimes. In the first regime, the role of
drift is negligible. In the second regime, the role of drift is dominating. The behavior of exit
probability is the same as that of the crossing probability of a certain moving non-random
boundary. In particular, the most interesting, intermediate regime, where all factors come into
play, has been solved in this paper. Finally, numerical simulations are conducted, providing
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an approximate range for the asymptotic estimates to illustrate the practical implications
and potential applications of our main results.

Optimal per-loss reinsurance and investment with common
shock dependence to minimize the probability of draw down

before draw up for an AAI

Jieming Zhou, ±#
Hunan Normal University

Abstract: This paper considers a robust optimal investment and reinsurance problem in a
risk model with two dependent classes of insurance business for an Ambiguity-Averse Insurer
(AAI), who wishes to minimize the probability of drawdown before drawup. The insurer is
allowed to purchase per-loss reinsurance for every class of insurance business and the reinsur-
ance premium is computed according to the mean-variance premium principle. By applying
stochastic dynamic programming based on the Hamilton-Jacobi-Bellman (HJB) equation, the
robust optimal investment-reinsurance strategy and the associated value function are derived.
Finally, numerical examples are performed to obtain sensitivity analysis.

The probabilistic solution of a system of semilinear elliptic
PDEs under the third boundary conditions

Junxia Duan, „_
Central South University

Abstract: The earliest work of using probabilistic approaches to solve the boundary value
problem of second order di↵erential operators can be traced back to Kakutani in 1944, which
started a new era between probability theory and analysis. Since then, it has been developed
by many authors. In this talk, we will establish existence and uniqueness of weak solution to
the third boundary value problem for a class of semilinear elliptic PDEs with singular coe�-
cients. Our method is probabilistic. The gauge theory and BSDEs with singular coe�cients
play an important role in our approach. The talk is based on a joint work with Prof. Jun
Peng.

Dirichlet boundary value problem for Integral-Di↵erential
equations

Jun Peng, $
Central South University

Abstract: In this paper, we prove that there exists a unique weak solution to the Dirich-
let boundary value problem for a class of integral-di↵erential operators. Our approach is
probabilistic and we give the probabilistic representation of solutions for the PDE.

IS 10: ÍºLß59A^

Hoe↵ding’s inequality for continuous-time Markov processes

Yuanyuan Liu, 4
Central South University

Abstract: This talk will focus on Hoe↵ding’s inequality for continuous-time Markov process-
es. We will present two distinct methods for establishing this inequality. The first approach
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is based on a martingale di↵erence sequence in terms of a solution of Poisson’s equation.
Hoe↵ding’s inequality is established by deriving upper bounds on a solution of Poisson’s e-
quation in terms of the first hitting times and the drift condition. The second method is
based on the spectral gap, the skeleton chain and the technique of augmented truncation for
continuous-time Markov processes. Our result extends a sharp Hoe↵ding’s inequality in Fan
et al. (2020) for discrete-time Markov chains to the continuous-time Markov processes on a
countable state space. Finally, we will provide several examples to illustrate our results.

Systematic approaches to generate reversiblizations of
non-reversible Markov chains

Michael Choi, ÈRZ
National University of Singapore

Abstract: Given a target distribution ⇡ and an arbitrary Markov infinitesimal generator
L on a finite state space X , we develop three structured and inter-related approaches to
generate new reversiblizations from L. The first approach hinges on a geometric perspective,
in which we view reversiblizations as projections onto the space of ⇡-reversible generators
under suitable information divergences such as f -divergences. Di↵erent choices of f allow us
to recover almost all known reversiblizations while at the same time unravel and generate
new reversiblizations. Along the way, we give interesting geometric results such as bisection
properties, Pythagorean identities, parallelogram laws and a Markov chain counterpart of
the arithmetic-geometric-harmonic mean inequality governing these reversiblizations. This
also motivates us to introduce the notion of information centroids of a sequence of Markov
chains and to give conditions for their existence and uniqueness. Building upon the first
approach, we view reversiblizations as generalized means in the second approach, and con-
struct new reversiblizations via di↵erent natural notions of generalized means such as the
Cauchy mean or the dual mean. In the third approach, we combine the recently introduced
locally-balanced Markov processes framework and the notion of convex ⇤-conjugate in the
study of f -divergence. The latter o↵ers a rich source of balancing functions to generate new
reversiblizations.

Wasserstein Convergence for Empirical Measures of Mixing
Sequences and Random Walks

Lu-Jing Huang, ëÂ
Fujian Normal University

Abstract: The mean convergence rates in general Wasserstein distance Wp(p � 1) for the
empirical measures of mixing sequences and random walks are characterized. Additionally,
assuming a spectral gap assumption, we establish the almost sure convergence rate for the
empirical measure of random walk on the torus. Based on joint work with Bingyao Wu.

Variational formulas for the exit time of Hunt processes
generated by semi-Dirichlet forms

Tao Wang, 7
Jiangsu Normal University

Abstract: Variational formulas for the Laplace transform of the exit time from an open set
of a Hunt process generated by a regular lower bounded semi-Dirichlet form are established.
While for symmetric Markov processes, variational formulas are derived for the exponen-
tial moments of the exit time. As applications, we provide some comparison theorems and
quantitative relations of the exponential moments and Poincaré inequalities.
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From p-Wasserstein bounds to moderate deviations

Xiao Fang, ê
The Chinese University of Hong Kong

Abstract: We use a new method via p-Wasserstein bounds to prove Cramér-type moderate
deviations in (multivariate) normal approximations. In the classical setting that W is a s-
tandardized sum of n independent and identically distributed (i.i.d.) random variables with
sub-exponential tails, our method recovers the optimal range of 0  x = o(n1/6) and the near
optimal error rate O(1)(1+ x)(log n+ x2)/

p
n for P (W > x)/(1��(x)) ! 1, where � is the

standard normal distribution function. Our method also works for dependent random vari-
ables (vectors) and we give applications to the combinatorial central limit theorem, Wiener
chaos, homogeneous sums and local dependence. The key step of our method is to show
that the p-Wasserstein distance between the distribution of the random variable (vector) of
interest and a normal distribution grows like O(p↵�), 1  p  p0, for some constants ↵,�
and p0. In the above i.i.d. setting, ↵ = 1,� = 1/

p
n, p0 = n1/3. For this purpose, we obtain

general p-Wasserstein bounds in (multivariate) normal approximations using Stein’s method.
This is joint work with Yuta Koike.

Cramér’s moderate deviations for martingales with
applications

Xiequan Fan, â¢
Northeastern University at Qinhuangdao

Abstract: Let (⇠i,Fi)i�1 be a sequence of martingale di↵erences. Set Xn =
Pn

i=1 ⇠i and
hXin =

Pn
i=1E(⇠2i |Fi�1). We present some Cramér’s moderate deviation expansions for

P(Xn/
p

hXin � x) and P(Xn/
p
EX2

n � x) as n ! 1. Our results extend the classical
Cramér result to the cases of normalized martingales Xn/

p
hXin and standardized martin-

gales Xn/
p

EX2
n, with martingale di↵erences satisfying the conditional Bernstein condition.

Applications to elephant random walks and autoregressive processes are also discussed.

Asymptotic behavior of step-reinforced random walks

Zhishui Hu, £Y
University of Science and Technology of China

Abstract: A step-reinforced random walk is a discrete-time non-Markovian process with long
range memory. At each step, with a fixed probability p, the positively step-reinforced random
walk repeats one of its preceding steps chosen uniformly at random, and with complementary
probability 1 � p, it has an independent increment. The negatively step-reinforced random
walk follows the same reinforcement algorithm but when a step is repeated its sign is also
changed. In this talk, we study some limiting results for positively and negatively step-
reinforced random walks.

Robust estimation for number of factors in high dimensional
factor modeling via Spearman correlation matrix

Zeng Li, oQ
Southern University of Science and Technology

Abstract: Determining the number of factors in high-dimensional factor modeling is essential
but challenging, especially when the data are heavy-tailed. In this paper, we introduce a new
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estimator based on the spectral properties of Spearman correlation matrix under the high-
dimensional setting, where both dimension and sample size tend to infinity proportionally.
The estimator is robust against heavy tails in either the common factors or idiosyncratic
errors. The consistency of the estimator is established under mild conditions. Numerical
experiments also demonstrate the superiority of our estimator compared to existing methods,
especially for the heavy-tailed case.

IS 12: ë©¤9Íº˚¸É'ØK

Bismut-Elworthy-Li Formulae for Forward-Backward
Stochastic Di↵erential Equations Driven by Poisson Random

Measures and Application to Nonlocal Quasi-Linear
Integral-PDEs

Hua Zhang, ‹u
Jiangxi University of Finance and Economics

Abstract: Under nondegeneracy assumptions on the di↵usion coe�cient, we establish the
derivative formulae of Bismut-Elworthy-Li’s type for forward-backward stochastic di↵erential
equations with respect to Poisson random measure using the lent particle method created
by Bouleau and Denis, which is not given before. Applying this formulae, the existence and
uniqueness of a solution of nonlocal quasi-linear integral-PDEs which is di↵erentiable with
respect to the space variable, even if the initial datum and coe�cients of this equation are
not.

Central limit theorems for the derivatives of self-intersection
local time for d-dimensional Brownian motion

Xianye Yu, {w
Zhejiang Gongshang University

Abstract: Let {Bt, t � 0} be a d-dimensional Brownian motion. We prove that the approx-
imation of the higher derivative of renormalized self-intersection local time

↵(|k|)
d (✏)� E[↵(|k|)

d (✏)] :=

Z 1

0

Z s

0

⇣
p(|k|)d,✏ (Bs �Br)� E[p(|k|)d,✏ (Bs �Br)]

⌘
drds,

where the multiindex k = (k1, · · · , kd), p
(|k|)
d,✏ (x1, x2, · · · , xd) := @k1

x1
@k2
x2

· · · @kd
xd
pd,✏(x1, x2, · · · , xd)

and pd,✏(x) =
e�

|x|2
2✏

(2⇡✏)d/2
, satisfies the central limit theorems when renormalized by (log 1

✏ )
�1 in

the case d = 2, |k| = 1 and by ✏
d+|k|�3

2 in the case d � 3, |k| � 1, which gives a complete
answer to the conjecture of Markowsky [In Séminaire de Probabilitiés XLIV (2012) 141-148

Springer]. We as well prove that the m-th chaotic component of ↵(|k|)
d (✏)�E[↵(|k|)

d (✏)] satisfies
the central limit theorems when renormalized by a multiplicative factor in di↵erent cases.
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Zero-sum semi-Markov games with the risk-sensitive average
reward criterion

Fang Chen, ùê
Sun Yat-sen University

Abstract: We consider the risk-sensitive average reward criterion for the semi-Markov game
with compact state and action spaces. Under some suitable conditions (slightly weaker than
the existing ones), we introduce a parametric operator, verify that the corresponding spectral
radius is an engenvalue of it by the Krein-Rutman theorem, and further show the continuity
of the spectral radius in the parameters. By the continuity and the mean value theorem,
we prove that the Shapley equation admits a solution, and then establish the existence of
the value and a stationary saddle point. Furthermore, we present an iteration algorithm for
computing (at least approximating) the value of the game. Finally, we give two examples to
illustrate our conditions and algorithm.

On the equivalence of viscosity and distribution solutions of
second-order semi-linear PDEs with Neumann boundary

Shoutian Wang, ƒU
Sun Yat-sen University

Abstract: In this talk, we get the representation of viscosity solutions to semi-liear PDEs
and we apply a probabilistic approach to prove that the viscosity solutions and the distri-
bution solutions to the Neumann problem of second order semi-linear elliptic equations are
equivalent. We will then focus on a more general type of PDEs by using generalized FBSDE
methods. We establish the existence and uniqueness of the solutions to generalized FBS-
DEs. After investigating continuity of these solutions, we extend our main result under this
situation.

IS 13: ©{Lß9É'ëK

Exact convergence rate for the distribution of particles in a
branching random walk with immigration

Zhiqiang Gao, pìr
Beijing Normal University

Abstract: Consider a discrete time branching random walk with immigration in d-dimensional
integer lattice. The exact convergence rate of the local limit theorem for the particle distri-
butions of the process is obtained.

Poisson approximation for the level sets of parabolic
Anderson model

Fei Pu, ú
Beijing Normal University

Abstract: We consider the number of spatial points of the solution to parabolic Anderson
model that exceeds a certain level. Assuming a distance condition on these spatial points,
we formulate a Poisson limit theorem, using Poincare inequality and the asymptotic behavior
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of tail probability of the solution to parabolic Anderson model. The approach also applies
to Poisson approximation for some other Gaussian functionals. This is based on ongoing
collaboration with Davar Khoshnevisan.

Martingales in a branching Lévy process

Quan Shi, ú
Academy of Mathematics and Systems Science, CAS

Abstract: In the study of the branching Brownian motion, the convergence of the derivative
martingale is of significant interest, since the limit can be used to study the travelling wave
solutions of the FKPP (Fisher-Kolmogorov-Petrovskii-Piskunov) equation.

Recently, Bertoin introduces branching Lévy processes, generalizing the branching Brow-
nian motion to a very general class of branching particle systems. For a branching Lévy
process, we obtain a necessary and su�cient condition for the convergence of the derivative
martingale to a non-trivial limit. This extends results for branching Brownian motions and
branching random walks. Joint work with Bastien Mallein.

Well-posedness of the martingale problem for super-brownian
motion with interactive branching

Xu Yang, Q
North Minzu University

Abstract: In this talk a martingale problem for super-Brownian motion with interactive
branching is derived. The uniqueness of the solution to the martingale problem is obtained
by using the pathwise uniqueness of the solution to a corresponding system of SPDEs with
proper boundary conditions. The existence of the solution to the martingale problem and
the local Hölder continuity of the density process are also studied. This talk is based on a
joint work with Lina Ji and Jie Xiong.

IS 14: ë†á©êß

Remarks on SDEs with divergence free drifts and their
applications

Guohuan Zhao, ÎIã
Academy of Mathematics and Systems Science, CAS

Abstract: In this talk, I will share some well-known results about stochastic di↵erential
equations with singular coe�cients. Afterwards, I will focus on a specific case where the
drift coe�cients are divergence-free. Our main emphasis will be on the well-posed problem
and density estimations of the corresponding di↵usion processes. Specifically, I will explore
situations where the dimension is either 2 or 3, and the drift coe�cients only satisfy some
integrability conditions. Furthermore, I will demonstrate how these results can be applied to
tackle nonlinear Fokker-Planck equations that involve singular nonlinear terms.
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Large deviations of invariant measure for the 3D stochastic
hyperdissipative Navier-Stokes equations

Zhaoyang Qiu, §
Nanjing University of Finance and Economic

Abstract: In this paper, we consider the large deviations of invariant measure for the 3D
stochastic hyperdissipative Navier-Stokes equations driven by additive noise. The unique
ergodicity of invariant measure as a foundational result is proved using a deterministic ar-
gument by the exponential moment and exponential stability estimates. Then, the uniform
large deviations is established by the uniform contraction principle. Finally, using the unique
ergodicity and the uniform large deviations results, we prove the large deviations of invariant
measure by verifying the Freidlin-Wentzell large deviations upper and lower bounds.

Eventual continuity approach to verifying unique ergodicity of
SPDEs

Ziyu Liu, 4f
Peking University

Abstract: We formulate a new criterion of the asymptotic stability for some non-equicontinuous
Markov semigroups, the so-called eventually continuous semigroups. In particular, we pro-
vide a non-equicontinuous Markov semigroup example with essential randomness, which is
asymptotically stable. We further apply the eventual continuity approach to the study of
the ergodicity of stochastic partial di↵erential equations with multiplicative noise. We apply
the generalized coupling method to verify the eventual continuity and combine it with the
uniform irreducibility to verify the unique ergodicity.

Scaling limit of moderately interacting particle systems with
singular interaction and environmental noise

Shuchen Guo, H÷ö
University of Oxford

Abstract: We consider moderately interacting particle systems with singular interaction
kernels and environmental noise. It is shown that the mollified empirical measures converge
in strong norms to the unique (local) solutions of nonlinear Fokker-Planck equations. The
approach works for the Biot-Savart and repulsive Poisson kernels.

IS 15: Complex big data analysis in modern statistics

Robust Personalized Federated Learning with Sparse
Penalization

Xiaofei Zhang, Ÿ°ô
Zhongnan University of Economics and Law

Abstract: Federated learning is an emerging topic thanks to its advantage in collabora-
tive learning with distributed data. Due to the heterogeneity in the local data-generating
mechanism, it is important to consider personalization when developing federated learning
methods. In this work, we propose a personalized federated learning method for addressing
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the robust regression problem. Specifically, we aim to learn the regression weight by solving
a Huber loss with the sparse fused penalty. Additionally, we designed our personalized fed-
erated learning for robust and sparse regression algorithm to solve the estimation problem
in the federated system e�ciently. Theoretically, we show the proposed algorithm reaches a
convergency rate of O(1/T ), and the proposed estimator is statistically consistent. Thorough
experiments and real data analysis are conducted to corroborate the theoretical results of our
proposed personalized federated learning method.

Distributed Semi-Supervised Sparse Statistical Inference

Xiaojun Mao, f°
Shanghai Jiao Tong University

Abstract: This paper is devoted to studying the semi-supervised sparse statistical inference
in a distributed setup. An e�cient multi-round distributed debiased estimator, which in-
tegrates both labeled and unlabelled data, is developed. We will show that the additional
unlabeled data helps to improve the statistical rate of each round of iteration. Our approach
o↵ers tailored debiasing methods for M -estimation and generalized linear model according
to the specific form of the loss function. Our method also applies to a non-smooth loss like
absolute deviation loss. Furthermore, our algorithm is computationally e�cient since it re-
quires only one estimation of a high-dimensional inverse covariance matrix. We demonstrate
the e↵ectiveness of our method by presenting simulation studies and real data applications
that highlight the benefits of incorporating unlabeled data.

Correlated Quantization for Distributed Mean Estimation: A
Sampler Perspective

Hengfang Wang, ò
Fujian Normal University

Abstract: The increasing size of data has created a pressing need for communication and
data privacy protection, which has spurred significant interest in quantization. This paper
proposes a novel scheme for quantization called variance reduced correlated quantization
(VRCQ) that is specifically designed for data with bounded support and distributed mean
estimation. Our method is shown to achieve a theoretical reduction in mean square error for
both fixed and randomized designs compared to the correlated quantization method, under
di↵erent levels and dimensions scenarios. We conducted several synthetic data experiments
to illustrate the e↵ectiveness of our approach and to provide a good approximation of the
reduced mean square error based on our theory. We further applied our proposed method to
real-world data with di↵erent learning tasks, and it produced promising results.

Transductive Matrix Completion with Calibration for
Multi-Task Learning

Zhonglei Wang, •X
Xiamen University

Abstract: Multi-task learning has attracted much attention due to growing multi-purpose
research with multiple related data sources. Moreover, transduction with matrix completion
is a useful method in multi-label learning. In this paper, we propose a transductive matrix
completion algorithm that incorporates a calibration constraint for the features under the
multi-task learning framework. The proposed algorithm recovers the incomplete feature ma-
trix and target matrix simultaneously. Fortunately, the calibration information improves the
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completion results. In particular, we provide a statistical guarantee for the proposed algo-
rithm, and the theoretical improvement induced by calibration information is also studied.
Moreover, the proposed algorithm enjoys a sub-linear convergence rate. Several synthetic data
experiments are conducted, which show the proposed algorithm out-performs other methods,
especially when the target matrix is associated with the feature matrix in a nonlinear way.

IS 16: ÉùLß4Åÿ™ÜÉ'4Ån

Talagrand’s quadratic transportation cost inequalities for
reflected SPDEs

Yumeng Li, oâM
Zhongnan University of Economics and Law

Abstract: We study the Talagrand concentration inequalities for reflected stochastic partial
di↵erential equations, continuing the work of D. Khoshnevisan and A. Sarantsev [Stoch.
Partial Di↵er. Equ. Anal. Comput. (2019)] on their non-reflected versions. Talagrand
concentration inequalities compare two quantities: Wasserstein distance from the distribution
of the process to a test distribution; and relative entropy of the latter with respect to the
former. This family of inequalities has applications for large deviations and tail estimates.

Large and moderate deviations for Kac-Stroock type of
approximation and their application

Qingshan Yang, ìÏ
Northeast Normal University

Abstract: For a class of Volterra type of integral over Kac-Stroock type of approximation,
we establish large and moderate deviations for the the sample path under proper norms. As
the application, some examples for inhomogeneous telegraph processes are illustrated.

The Foster-Lyapunov conditions for stochastic stability of
discrete-time Markov chains

Yan-Hong Song, yÚ˘
Zhongnan University of Economics and Law

Abstract: We consider Foster-Lyapunov conditions for transience and recurrence of discrete-
time Markov chains separately. For transience, we obtain one step Foster-Lyapunov condition-
s for geometric transience and algebraic transience through bounding the modified moment
of the first return times. For recurrence, we establish three types of Foster-Lyapunov condi-
tions for algebraic ergodicity, including Foster-Lyapunov conditions for fixed state dependent
times, Foster-Lyapunov conditions for random state dependent times and history dependent
Foster-Lyapunov conditions.
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Transition Density of an Infinite-dimensional di↵usion with
the Jack Parameter

Youzhou Zhou, ±l
Xi’an Jiaotong-Liverpool University

Abstract: From the Poisson-Dirichlet di↵usions to the Z-measure di↵usions, they all have
explicit transition densities. In this paper, we will show that the transition densities of the
Z-measure di↵usions can also be expressed as a mixture of a sequence of probability measures
on the Thoma simplex. The coe�cients are still the transition probabilities of the Kingman
coalescent stopped at state 1. This fact will be uncovered by a dual process method in
a special case where the Z-measure di↵usions is established through up-down chain in the
Young graph.

IS 17: ©ÍŸK$ƒƒëX⁄©¤

SPDEs with gradient driven by fractional noises

Yiming Jiang, Ùò¥
Nankai University

Abstract: We study a class of SPDEs driven by space-time fractional noises, where we sup-
pose that the drift term or di↵usion term contain a gradient and satisfies certain conditions.
We prove the existence and uniqueness and joint Hölder continuity on the solution to the
SPDEs.

Asymptotic properties of fractional Ornstein-Uhlenbeck
process

Hui Jiang, ˆü
Nanjing University of Aeronautics and Astronautics

Abstract: In this talk, we study the deviation inequalities for some quadratic functionals in
stationary and explosive fractional Ornstein-Uhlenbeck process. Then, Cramér-type moder-
ate deviations for the least square estimator are obtained via asymptotic analysis techniques.

Gaussian fluctuation for spatial average of the stochastic
partial di↵erential equation with fractional noise

Junfeng Liu, 4d
Nanjing Audit University

Abstract: Consider a class of stochastic partial di↵erential equation on R of the form

@

@t
u(t, x) = �Lu(t, x) + �(u(t, x))Ẇ (t, x),

where L is a nonlocal pseudo-di↵erential operator and Ẇ denotes a Gaussian noise which
is white in time and has a covariance function of fractional Brownian motion with Hurst
index H 2 [1/2, 1) with respect to the spatial variable. We prove that the normalized spatial
average of the solution from �L to L (L > 0) converges in total variance distance to a
standard normal distribution as L tends to infinity. We also establish a functional version of
this central limit theorem. The Malliavin-Stein’s method plays an important role.
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Analysis of the gradient for the stochastic fractional heat
equation with spatially-colored noise

Ran Wang, .
Wuhan University

Abstract: Consider the stochastic partial di↵erential equation

@

@t
ut(x) = �(��)

↵
2 ut(x) + b (ut(x)) + � (ut(x)) Ḟ (t, x), t � 0, x 2 Rd,

where �(��)
↵
2 denotes the fractional Laplacian with the power ↵/2 2 (1/2, 1], and the driv-

ing noise Ḟ is a centered Gaussian field which is white in time and with a spatial homogeneous
covariance given by the Riesz kernel. We study the detailed behaviors of approximation s-
patial and temporal gradients. As applications, we deduce the law of iterated logarithm and
the behavior of the q-variations of the solution. Joint work with Yimin Xiao.

IS 18: 4Ånÿ

Large deviations and gaussian approximation for products of
random matrices

Quansheng Liu, 4,
Université Bretagne Sud (University of South Brittany)

Abstract: Some recent progress on limit theorems for products of independent and iden-
tically distributed random matrices will be presented. We focus on precise large deviations
and convergence rates in the Gaussian approximation. Applications to branching processes
and branching random walks will also be presented. (Mainly based on joint works with Ion
Grama and Hui Xiao, JEMS 2022, Ann. Prob. 2023)

Large deviation probabilities for the maximum of a two speed
branching Brownian motion

Hui He, ¤ü
Beijing Normal University

Abstract: In this talk, we first review some basic facts about the maximum of usual branch-
ing Brownian motions including weak limit of centered maximum, its associated large de-
viation probabilities and extremal processes. Then by considering the connections with the
so-called generalized random energy model introduced by Derrida and Spohn, we shall go
further to understand the two-speed branching Brownian motion. The talk in based on a
joint work with Xinxin Chen, Zengcai Chen and Lisa Hartung.

The generic chainning and '-sub-gaussian processes

Hanchao Wang, «á
Shandong University

Abstract: In this talk, we obtain the tail probability inequality of suprema of '-sub-gaussian
processes by a truncated generic chaining method. Our result is an improvement of classical
Dudley’s bound. As an application, we provide a concentration inequality on the Johnson-
Lindenstrauss lemma.
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Berry-Esseen bounds for generalized U-statistics

Zhuosong Zhang, ‹Rt
Southern University of Science and Technology

Abstract: We establish optimal Berry-Esseen bounds for the generalized U-statistics. The
proof is based on a new Berry-Esseen theorem for exchangeable pair approach by Stein method
under a general linearity condition setting. As applications, an optimal convergence rate of
the normal approximation for subgraph counts in Erdös-Rényi graphs and graphon-random
graph is obtained.

IS 19: ⁄O‘n.Ü/|ÿ

The extended Seiberg bound: motivations, generalizations
and applications

Yichao Huang, ëá
Beijing Institute of Technology

Abstract: The Seiberg bounds form a set of necessary and su�cient conditions under which
correlations functions in Liouville conformal field theory are well-defined. Since the prob-
abilistic construction of Liouville correlations functions by David, Kupiainen, Rhodes and
Vargas, a probabilistic version of the Seiberg bounds can be obtained via the theory of Gaus-
sian Multiplicative Chaos. We will give a brief review on this construction, and then explain
its boundary version, where a new class of Gaussian Multiplicative Chaos emerges naturally.
If time permits, we will explain several other applications of the extended Seiberg bound, e.g.
to the study of random analytic functions.

Thermodynamic limit of the first Lee-Yang zero

Jianping Jiang, ÒÔ
Tsinghua University

Abstract: For the standard ferromagnetic Ising model on Zd, we completed the rigorous
verification of the proposal by Yang-Lee (1952) and Lee-Yang (1952) that singularities of
thermodynamic functions are exactly the limits in the real physical parameter space of finite-
volume singularities in the complex plane. Based on joint works with Federico Camia and
Charles M. Newman.

Power law decay at criticality for the q-state
antiferromagnetic Potts model on regular trees

Chenlin Gu, ù
Tsinghua University

Abstract: We present a proof of the power law decay of magnetic moment for the q-state
antiferromagnetic Potts model on the regular tree at the critical temperature, and also justify
that the exact exponent is 1

2 . Our proof relies on the assumption of the uniqueness at the
critical temperature, which has been established for q = 3, 4, and for q � 5 with large degree.
An iterative contraction inequality is developed for independent interests. This talk is based
on a joint work with Wei Wu, Kuan Yang.
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Disconnection and entropic repulsion phenomena for Random
Interlacements

Xinyi Li, o!ø
Peking University

Abstract: The model of random interlacements is the Poissonian collection of doubly-infinite
random-walk-like trajectories in Zd, d � 3. Originally introduced by Sznitman in 2007, this
model has received a lot of attention among the probabilist community. In this talk, we
discuss some disconnection and entropic repulsion phenomena that emerged from the study
of random interlacements. Based on joint works and with Zijie Zhuang (UPenn), and work
in progress with Yu Liu (PKU) and Yuanzheng Wang (PKU).

IS 20: ÍºLßÜë`z

Nonzero-sum piecewise deterministic Markov games with
infinite-horizon discounted payo↵s

Yonghui Huang, ë[ü
Sun Yat-Sen University

Abstract: This talk is devoted to nozero-sum piecewise deterministic Markov games (PDMGs)
with the expected discounted payo↵s. Based on an observation on HJB equations satisfied
by the best reply functions, we construct a static game associated with the PDMGs. Under
some specific assumption on the transition rates, the set-valued mapping, from the uniform-
ly essentially w-bounded functions to the set of payo↵ functions corresponding to all Nash
equilibria for the static games, is proven to have a fixed point. Then, using Filippov’s mea-
surable implicit function theorem, we show that there exists a Nash equilibrium for the static
games associated with the fixed-point functions, which eventually leads to the existence of a
stationary Nash equilibrium for the PDMGs.

Constrained average stochastic games with continuous-time
independent state processes

Wenzhao Zhang, ‹©m
Fuzhou University

Abstract: In this talk, we will study nonzero-sum continuous-time constrained average
stochastic games with independent state processes. In these game models, each player inde-
pendently controls a continuous-time Markov chain, but players are coupled by the immediate
cost functions. The transition rates and immediate cost functions are allowed to be unbound-
ed. Each player wants to minimize certain expected average cost, but constraints are imposed
on other expected average costs. By introducing the average occupation measures, we estab-
lish the one-to-one relationship of constrained Nash equilibria of constrained game model and
the fixed points of certain multifunction defined on the product space of average occupation
measures. Then, by using the fixed point theorem, we show the existence of constrained Nash
equilibria. Finally, we show that each stationary Nash equilibrium corresponds to a global
minimizer of a certain mathematical program.
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Long time behavior for population model by ↵-stable
processes with Markov switching

Zhenzhong Zhang, ‹•
Donghua University

Abstract: In this talk, we focus on extinction or ergodicity for the n-dimensional population
model driven by ↵-stable processes with Markov switching. Some su�cient conditions for
extinction or ergrodicity are given. Our conditions disclose the parameter ↵ and stationary
distribution of Markov chain to the impact on the extinction or ergodicity.

Stabilization of highly nonlinear hybrid stochastic di↵erential
delay equations with Lévy noise by delay feedback control

Hailing Dong, ¬ 
Shenzhen University

Abstract: We focuses on a class of highly nonlinear stochastic di↵erential delay equations
(SDDEs) driven by Lévy noise and Markovian chain, where the drift and di↵usion coe�cients
satisfy more general polynomial growth condition (than the classical linear growth condition).
Under the local Lipschitz condition, the existence-and-unique theorem of the solution to the
highly nonlinear SDDE is established. The key aim is to investigate the stabilization problem
by delay feedback controls. The key features include that the time delay in the given system
is of time-varying and may not be di↵erentiable while the time lag in the feedback control
can also be of time-varying as long as it has a su�ciently small upper bound.

IS 21: ©Ÿù6ëá©êß

Approximation of the ergodic measure of SDEs by
Euler-Maruyama scheme with decreasing step sizes

Lihu Xu, Mrm & Xiang Li, oé
University of Macau

Abstract: We consider the following stochastic di↵erential equation:

dXt = b(Xt)dt+ �dBt,

where b : Rd
! Rd is Lipschitz condition and satisfies a certain dissipation condition, and

� is a d ⇥ d invertible matrix. We approximate its ergodic measure by an Euler-Maruyama
scheme with decreasing step sizes {�n}n�1, and prove that the covergence rate is in an order
of �n in both Wasserstein-1 and total variation distances. Note that our result remarkably
improves the very recent one by Gilles Pagés and Fabien Panloup, in which they have to
assume b 2 C3. This is a joint work in progress with Feng-Yu Wang.

Data assimilation for dissipative system under environment
noise

Guangying Lv, 2H
Nanjing University of Information Science and Technology

Abstract: In this talk, we first review the definition of data assimilation introduced by Titi.
Then we use feedback control theory to study the data assimilation of dissipative system.
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Note that there will be random errors in the measurement and noise always exists in the
real world, so we consider data assimilation of dissipative system with random errors under
environment noise. We give a new mechanism for data assimilation problem.

Propagation of Chaos for Mean Field Interacting Particle
System with Multiplicative Noise

Xing Huang, ë,
Tianjin University

Abstract: In this paper, the quantitative propagation of chaos for mean field interacting
particle system with multiplicative noise in Wasserstein distance is obtained. This together
with the coupling by change of measure implies the quantitative propagation of chaos in the
relative entropy and total variation distance.

Sensitivity analysis for DDSDEs with jumps

Yulin Song, yå
Nanjing University

Abstract: By Malliavin calculus for Wiener-Poisson functionals, we establish Bismut type
formulas for the parameter of DDSDEs with jumps. As applications, formulas for the Greek
Vega are derived for asset price processes described by DDSDEs with jumps. Numerical
results illustrate that the obtained formulas have better e↵ects than the finite di↵erence
method in computing the Greeks.

IS 22: ë›nÿÜA^

Small gaps of point processes

Dong Yao, É¿
Jiangsu Normal University

Abstract: We consider the small gap problem for a number of point processes, including the
eigenvalues of Gaussian symplectic ensemble, zeros of stationary Gaussian processes on the
real line and zeros of Gaussian analytic functions. In all these cases, the small gaps tend to
a Gumbel distribution.

Free limit laws for block correlation matrix

Zhigang Bao, ìf
The Hong Kong University of Science and Technology

Abstract: Independence test for the components of a random vector is a classical problem.
When the variances of the components are unknown, various statistics constructed from
the sample correlation matrices are often used. In the literature, the limiting distributions
of these statistics have been well-studied in both low and high dimensional cases. In this
talk, we will discuss a rather general extension of this independence test problem, in high
dimensional case. We consider the independence test for k subvectors of a random vector
with dimension p, where the dimension of the subvector pi’s can vary from 1 to order p.
When the population covariance matrices of the subvectors are unknown, we construct a
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random matrix model called (sample) block correlation matrix, based on n samples. It
turns out that the spectral statistics of the block correlation matrix do not depend on the
unknown population covariance. Further, under the null hypothesis, the limiting behavior of
the spectral statistics can be described with the aid of the free probability theory. Specifically,
under three di↵erent settings of possibly n-dependent k and pi’s, we show that the empirical
spectral distribution of the block correlation matrix converges to the free Poisson binomial
distribution, free Poisson distribution (Marchenko-Pastur law) and free Gaussian distribution
(semicircle law), respectively. We then further derive the CLT for the linear spectral statistics
of the block correlation matrix in these three cases. Our results are established under general
distribution assumption on the random vector. It turns out that the CLT is universal and
does not depend on the 4-th cumulants of the vector components, due to a self-normalizing
e↵ect of the correlation type matrices. This talk is based on a work joint with Jiang Hu,
Xiaocong Xu, and Xiaozhuo Zhang.

Spectral gap of dense random regular graphs

Yukun He, ¤¯%
City University of Hong Kong

Abstract: Let A be the adjacency matrix of a random d-regular graph on N vertices, and
we denote its eigenvalues by �1 � �2 · · · � �N . For N2/3

⌧ d  N/2, we prove optimal
rigidity estimates of the extreme eigenvalues of A, which in particular imply that

max{|�N |,�2} < 2
p
d� 1

with overwhelming probability. In the same regime of d, we also show that

N2/3

✓
�2 + d/Np
d(N � d)/N

� 2

◆
d

�! TW1 ,

where TW1 is the Tracy-Widom distribution for GOE; analogue results also hold for other
non-trivial extreme eigenvalues.

Universality for the rightmost eigenvalue of non-Hermitian
random matrices

Yuanyuan Xu, Nww
Institute of Science and Technology Austria

Abstract: We will report some recent progress on the universality for the extreme eigenvalue
of a large random matrix with i.i.d. entries. Beyond the radius of the celebrated circular
law, we will establish a precise three-term asymptotic expansion for the rightmost eigenvalue
with an optimal estimate on the error term. Based on this result, we will further show that
the properly normalized rightmost eigenvalue will converge to a Gumbel distribution, as the
dimension goes to infinity. Similar results will also hold true for the spectral radius of the
matrix. Based on several joint works with Giorgio Cipolloni , László Erdős, and Dominik
Schröder.
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Stochastic heat equations on moving domains

Wei Wang, Ë
University of Science and Technology of China

Abstract: In this talk, we present the well-posedness of stochastic heat equations on moving
domains, which amounts to a study of infinite dimensional interacting systems. The main
di�culty is to deal with the problem caused by the time-varying state space and the inter-
action of the particle systems. The interaction still occurs even in the case of additive noise.
This is in contrast to stochastic heat equations in a fixed domain.

Quadratic transportation cost inequalities for stochastic
reaction di↵usion equations driven by space-time white noise

Shijie Shang, ˇ.
University of Science and Technology of China

Abstract: This talk concerns quadratic transportation cost inequalities for solutions of
stochastic reaction di↵usion equations driven by multiplicative space-time white noise, both
on bounded and unbounded domains. Specially, on the unbounded domain R, the inequalities
are proved under a weighted L2-norm and a weighted uniform metric in the so called L2

tem,
Ctem spaces. The new moments estimates of the stochastic convolution with respect to space-
time white noise play an important role.

Large and Moderate Deviation Principles for McKean-Vlasov
SDEs with Jumps

Wei Liu, 4ï
Wuhan University

Abstract: In this talk, we consider McKean-Vlasov stochastic di↵erential equations (MVS-
DEs) driven by Lévy noise. By identifying the right equations satisfied by the solutions of the
MVSDEs with shifted driving Lévy noise, we build up a framework to fully apply the weak
convergence method to establish large and moderate deviation principles for MVSDEs. With
this approach, we obtain large and moderate deviation principles for much wider classes of
MVSDEs in comparison with the existing literature. This talk is based on a joint work with
Yulin Song, Jianliang Zhai and Tusheng Zhang.

Large deviations principle via Malliavin calculus for the
Navier-Stokes system driven by a degenerate white-in-time

noise

Xuhui Peng, $Rü
Hunan Normal University

Abstract: We establish the Donsker-Varadhan type large deviations principle (LDP) for
the two-dimensional stochastic Navier-Stokes system. The main novelty is that the noise is
assumed to be highly degenerate in the Fourier space. The proof is carried out by using the
existing criterion for the Donsker-Varadhan type large deviations principle. One of the main
conditions of that criterion is the uniform Feller property for the Feynman-Kac semigroup,
which we verify by using Malliavin calculus. This work is based on a joint work with Vahagn
Nersesyan and Lihu Xu.
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Exponential ergodicity of a�ne processes

Peng Jin, 7+
BNU-HKBU United International College

Abstract: A�ne processes are Markov processes for which the logarithm of the characteristic
function of its transition distribution Pt(x, ·) is a�ne with respect to the initial state x. A�ne
processes have found a wide range of applications in finance, due to their computational
tractability and modeling flexibility. Many popular models in finance, such as the models
of Cox et al., Heston and Vasicek, are of a�ne type. In this talk I will present our recent
results on exponential ergodicity of a�ne processes under the total variation distance, which,
in particular, can be applied to a large class of continuous-state branching processes with
immigration. This talk is based on joint works with Martin Friesen, Jonas Kremer and
Barbara Rüdiger.

Mutually interacting superprocesses with migration

Lina Ji, GwA
Shenzhen MSU-BIT University

Abstract: A system of mutually interacting superprocesses with migration is constructed
as the limit of a sequence of branching particle systems arising from population models. The
uniqueness in law of the superprocesses is established using the pathwise uniqueness of a
system of stochastic partial di↵erential equations, which is satisfied by the corresponding
system of distribution-function-valued processes. This talk is based on a joint work with
Huili Liu and Jie Xiong.

Quasi-stationary distribution for the banching process with
competition

Pei-Sen Li, o‹
Beijing Institute of Technology

Abstract: We consider the continuous-state branching process with competition introduced
in Berestycki, Fittipaldi and Fontbona (Probab. Theory Relat. Fields, 2018). We estab-
lish the strong Feller property and irreducibility for the process. These properties allow
us to obtain a su�cient condition for the uniqueness and existence of the quasi-stationary
distribution. This is a joint work with Jian Wang and Xiaowen Zhou.

Stationarity and ergodicity for A�ne processes

Chunhua Ma, ÍSu
Nankai University

Abstract: The a�ne Markov processes introduced by Du�e et al. (2003) have been used
widely in the financial world. In this talk, we give a necessary and su�cient condition
guaranteeing that the limiting distribution exists. Then we turn to a two dimensional a�ne
process for simplicity. Its ergodicity in the total variation can be derived via a thorough
analysis of the large jumps and the coupling method inspired by Wang (2011).
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Strategic trading with disagree to disagreement: Can the
informational heterogeneity still matter?

Deqing Zhou, ±ò
Central University of Finance and Economics

Abstract: A dynamic trading framework is built for consensus-biased insiders who observe
heterogeneous private signals but mistakenly regard them as homogeneous. A prominent
result is that they would exploit most of their information advantage quickly in early stages,
absent of the “waiting game e↵ect” in Foster and Viswanathan (1996) and analogous to the
pattern when insiders are actually homogeneously informed. Moreover, consensus bias can
soften the competition and enhance insider profit when trading opportunities are scare.

Insider Trading with Government Intervention in Financial
Markets

Zhihua Li, oìu
Northeast Normal University

Abstract: This paper studies an insider trading model with government intervention aim-
ing to stabilize price volatility, in one-period, two-period, and multi-period scenarios. In a
single-period model, we identify a threshold for the strength of government intervention that
determines the interplay among market characteristics contingent on whether this threshold
is exceeded or not. Furthermore, we find that government intervention e↵ectively stabilizes
price fluctuation in the multi-period model. By analyzing the association between market
characteristics and intervention strength, we o↵er valuable insights for policymakers to stabi-
lize financial markets. Our results illuminate the potential consequences of intervention and
underscore its critical role during crisis and tension periods. Meanwhile, if there is one insider,
the insider adopts alternating increasing trading strategies(V-shaped), while the government
adopts corresponding hedging strategies. Besides, if there is more than one insider, the in-
sider’s trading intensity increases rapidly in the later periods; conversely, the government’s
trading intensity first increases and then decreases over time.

On the equilibrium of insider trading under information
acquisition with long memory

Jixiu Qiu, §3D
Guizhou Normal University

Abstract: In this paper, we study a general model of insider trading with a random deadline,
in which an insider has some information acquisition on a risky asset at cost and noise traders
trade with a process of stochastic volatility, both types of agents trading with some memory of
their corresponding histories described by some kinds of fractional Brownian motions (FBMs)
with Hurst parameters in (12 , 1) respectively. With semimartingales approximating to FBMs,
a closed form of market equilibrium consisting of instantaneous precision, linear trading rate
and semi-strong pricing rule is obtained; and by product, a market equilibrium when the
insider possesses the complete information on the asset before trading is also given. It shows
that in the equilibrium, the price process converges almost surely to the fundamental value
of the risky asset as time goes to infinite, and market depth is a semimartingale while not a
martingale. As Hurst parameters both in insider’s information flow and noise trades tend to 1

2 ,
our results can converge to those respectively when both the insider and noise traders have no
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memory. Finally, some simulations are given to illustrate how informational e�ciency, price
informativeness or market liquidity vary with trading time, insider’s cost, Hurst parameters
or approximate factors of both noise traders’ memory and insider’s memory.

Optimal control of LQ problem with anticipative partial
observations

Jize Li, oUL
Guizhou Normal University

Abstract: A stochastic LQ problem with anticipative (i.e. not adapted) partial observations
is studied. With the help of enlargement of filtration, we turn the anticipative system into
a higher dimensional and non-anticipative (i.e. adapted) one, and obtain the linear filtering
equation of the latter by martingale representation theorem and an related equivalent control
problem. Then by introducing a Riccati equation and an ordinary di↵erential equation, we
obtain a unique feedback optimal control of an equivalent control problem with full observa-
tions of the filtering equation. Finally, we derive the optimal value function for the original
anticipative LQ problem, which is represented by the filtering of the extended adapted system
and some modified coe�cients.

IS 26: Recent advances of probability and statistics for machine learning

Doubly inhomogeneous reinforcement learning

Chengchun Shi, §§S
London School of Economics and Political Science

Abstract: This paper studies reinforcement learning (RL) in doubly inhomogeneous environ-
ments under temporal non-stationarity and subject heterogeneity. In a number of application-
s, it is commonplace to encounter datasets generated by system dynamics that may change
over time and population, challenging high-quality sequential decision making. Nonetheless,
most existing RL solutions require either temporal stationarity or subject homogeneity, which
would result in sub-optimal policies if both assumptions were violated. To address both chal-
lenges simultaneously, we propose an original algorithm to determine the “best data chunks”
that display similar dynamics over time and across individuals for policy learning, which al-
ternates between most recent change point detection and cluster identification. Our method
is general, and works with a wide range of clustering and change point detection algorithm-
s. It is multiply robust in the sense that it takes multiple initial estimators as input and
only requires one of them to be consistent. Moreover, by borrowing information over time
and population, it allows us to detect weaker signals and has better convergence properties
when compared to applying the clustering algorithm per time or the change point detection
algorithm per subject. Empirically, we demonstrate the usefulness of our method through
extensive simulations and a real data application.

Deep PDE’s solvers: error analysis and adaptive scheme

Yuling Jiao, Ö+
Wuhan University

Abstract: The use of deep learning methods for solving high-dimensional partial di↵erential
equations (PDEs) has gained significant attention recently. In the first part of this talk, I
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will present some theoretical analysis from the perspective of deep non-parametric estimation
for the main deep solvers in the literature, namely DRMs, PINNs and WANs. In the second
part of the talk, I will introduce a novel method called Gaussian Mixture Distribution-based
Adaptive Sampling (GAS) for PINNs, which aims to boost their accuracy. To demonstrate
the e↵ectiveness of the GAS method, we conduct several numerical simulations on 2D to 10D
problems. The results show that GAS is a promising method for enhancing the accuracy of
deep solvers and making them comparable with traditional numerical solvers.

Enhancing Spaced Repetition Scheduling through Memory
Dynamics Modelling and Stochastic Optimization

Jingyong Su, Ä]
Harbin Institute of Technology at Shenzhen

Abstract: In this talk, I will discuss our published work, which emphasizes advancements
in spaced repetition - a mnemonic technique optimizing memorization by scheduling review
tasks. We developed an interpretable memory model with Markov property utilizing 220
million memory behavior logs from students, introducing an innovative framework for spaced
repetition that cohesively unites memory prediction and schedule optimization. Our system
captures memory dynamics and transforms the scheduling optimization into a stochastic
shortest path problem, which is then solved via the value iteration method. Experimental
results demonstrate substantial improvements: a 64% reduction in error, and a 17% cost
reduction in recall rates prediction and schedule optimization. Our proposed system, deployed
in the MaiMemo language-learning application, is presently assisting millions of Chinese
students. We also constructed and publicly released the first benchmark dataset for spaced
repetition, containing invaluable time-series data. The presentation will shed light on the
theoretical foundation and methodology of our work.

Proximal Causal Learning of Conditional Average Treatment
E↵ects

Yifan Cui, wÖ
Zhejiang University

Abstract: E�ciently and flexibly estimating treatment e↵ect heterogeneity is an importan-
t task in a wide variety of settings ranging from medicine to marketing, and there are a
considerable number of promising conditional average treatment e↵ect estimators currently
available. These, however, typically rely on the assumption that the measured covariates are
enough to justify conditional exchangeability. We propose the P-learner, motivated by the
R- and DR-learner, a tailored two-stage loss function for learning heterogeneous treatment
e↵ects in settings where exchangeability given observed covariates is an implausible assump-
tion, and we wish to rely on proxy variables for causal inference. Our proposed estimator can
be implemented by o↵-the-shelf loss-minimizing machine learning methods, which in the case
of kernel regression satisfies an oracle bound on the estimated error as long as the nuisance
components are estimated reasonably well.
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Risk-sensitive average Markov decision processes in general
spaces

Xian Chen, ùj
Xiamen University

Abstract: We study discrete-time Markov decision processes with Borel state and action
spaces under the risk-sensitive average cost criterion. The cost function can be unbounded.
We introduce a new operator and prove the quasi-compactness of the operator from which the
multiplicative Poisson equation is derived. Moreover, we develop a new approach to show the
existence of a solution to the risk-sensitive average cost optimality equation and obtain the
existence of an optimal deterministic stationary policy. Furthermore, we give two examples
to illustrate our results. This is a joint work with Qingda Wei.

McKean-Vlasov Stochastic Partial Di↵erential Equations:
Existence, Uniqueness and Propagation of Chaos

Wei Hong, ˆï
Jiangsu Normal University

Abstract: In this work, we provide a general framework for dealing with McKean-Vlasov
stochastic partial di↵erential equations. We first show the existence of weak solutions by
combining the localizing approximation, Faedo-Galerkin technique, stochastic compactness
method and the Jakubowski version of the Skorokhod representation theorem. Then under
certain locally monotone conditions we further investigate the existence and uniqueness of
(probabilistically) strong solutions. The applications of the main results include a large
class of McKean-Vlasov stochastic partial di↵erential equations such as stochastic 2D/3D
Navier-Stokes equations, stochastic Cahn-Hilliard equations. Finally, we show a propagation
of chaos result in Wasserstein distance for weakly interacting stochastic 2D Navier-Stokes
systems where the interaction term allows the Stokes drag force to be proportional to the
relative velocity of the particles. This is a joint work with Shihu Li and Wei Liu.

The Poisson Equation and Application to Multi-Scale SDEs
with State-Dependent Switching

Xiaobin Sun, ö°R
Jiangsu Normal University

Abstract: In this talk, we first present some recent results on the asymptotic behavior
of multi-scale stochastic di↵erential equations. Secondly, we focus on the Poisson equation
associated with a Markov chain. By investigating the regularity of the Poisson equation
solution, we obtain the optimal strong convergence order for a class of multi-scale stochastic
di↵erential equations with state-dependent switching. Finally, we also discuss some further
works in this topic. This is a joint work with Professor Yingchao Xie.

Transition Density Function Expansion Methods for Portfolio
Optimization

Qing Zhou, ±ò
Beijing University of Posts and Telecommunications

Abstract: In this talk, we propose new methods for stochastic control problems of utility
maximization by the expansion of the transition density function without the restriction
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on various forms of asset price models and utility functions. Based on Bellman’s dynamic
programming principle, we first rewrite the conditional expectation through the transition
density function of the di↵usion process whose closed-form expression is unavailable in most
cases. Then, we use the methods of It?-Taylor expansion and Delta expansion to the transition
density function of the multivariate di↵usion process by quasi-Lamperti transformation in
order to obtain the clear recursive expressions of expansion coe�cient functions. We provide
explicit algorithms generated from the backward recursive formulas of the value function
and the optimal strategies by discretization methods. The convergence of the approximate
approaches for stochastic control problems is demonstrated theoretically and practically. We
illustrate the e↵ectiveness and accuracy of our methods in portfolio selection problems of
several classic models.
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Maximum principle for stochastic optimal control problems
with general delays

Feng Zhang, ‹
Shandong University of Finance and Economics

Abstract: In this talk, we establish a su�cient maximum principle for one kind of stochastic
optimal control problem with three types of delays (a discrete delay, a distributed delay and a
noisy memory) when the control domain is convex. The main features of this research include
the introduction of a unified adjoint equation and a simple method to get the adjoint process.
One kind of optimal consumption problem and its special cases are studied as illustrative
examples, for which the adjoint equations are solved with two di↵erent approaches and the
optimal consumption strategies are obtained.

A general maximum principle for optimal control of stochastic
di↵erential delay systems

Weijun Meng, äë
Academy of Mathematics and Systems Science, CAS

Abstract: In this paper, we solve an open problem and obtain a general maximum principle
for a stochastic optimal control problem where the control domain is an arbitrary non-empty
set and all the coe�cients (especially the di↵usion term and the terminal cost) contain the
control and state delay. In order to overcome the di�culty of dealing with the cross term
of state and its delay in the variational inequality, we propose a new method: transform a
delayed variational equation into a Volterra integral equation without delay, and introduce
novel first-order, second-order adjoint equations via the backward stochastic Volterra integral
equation theory. Finally we express these two kinds of adjoint equations in more compact
anticipated backward stochastic di↵erential equation types for several special yet typical
control systems. This talk is based on a joint work with Prof. Jingtao Shi, Prof. Tianxiao
Wang and Prof. Jifeng Zhang.
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BSDEs and BSVIEs with Anticipating Generators

Hanxiao Wang, ªô
Shenzhen University

Abstract: For a backward stochastic di↵erential equation (BSDE, for short), when the
generator is not progressively measurable, it might not admit adapted solutions, shown by an
example. However, for backward stochastic Volterra integral equations (BSVIEs, for short),
the generators are allowed to be anticipating. This gives, among other things, an essential
di↵erence between BSDEs and BSVIEs. Under some proper conditions, the well-posedness
of such BSVIEs is established. Further, the results are extended to path-dependent BSVIEs,
in which the generators can depend on the future paths of unknown processes. An additional
finding is that for path-dependent BSVIEs, in general, the situation of anticipating generators
is not avoidable, and the adaptedness condition similar to that imposed for anticipated BSDEs
by Peng and Yang [Anticipated backward stochastic di↵erential equations, Ann. Probab., 37
(2009), pp. 877–902] is not necessary. Joint work with Jiongmin Yong and Chao Zhou.

Maximum principle for optimal control of stochastic evolution
equations with recursive utilities

Guomin Liu, 4I¨
Nankai University

Abstract: We consider the optimal control problem of stochastic evolution equations in
a Hilbert space under a recursive utility, which is described as the solution of a backward
stochastic di↵erential equation (BSDE). A very general maximum principle is given for the
optimal control, allowing the control domain not to be convex and the generator of the BSDE
to vary with the second unknown variable z. The associated second-order adjoint process
is characterized as a unique solution of a conditionally expected operator-valued backward
stochastic integral equation. This talk is based on a joint work with Prof. Shanjian Tang.
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