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On some results on SDEs with reflection and related PDEs
巫静  
We will talk about some results concerning reflected stochastic differential equations in non-smooth domains. The martingale problem, wellposedness of weak solutions, and the Markov property are discussed for reflected stochastic differential equations with path-dependent coefficients. We also apply reflected SDEs to discuss viscosity solutions to PDEs with Neumann boundary conditions. 


[bookmark: OLE_LINK1]Testing the Effects of High-Dimensional Covariates via Aggregating Cumulative Covariances
周叶青
In many applications, different components of covariates usually exhibit various levels of variation, which is ubiquitous in high dimensional data. To simultaneously accommodate such heteroscedasticity and high dimensionality, we propose a novel test based on an aggregation of the marginal cumulative covariances, requiring no prior information on the specific form of regression models. Our proposed test statistic is scale-invariance, tuning free and convenient to implement. The asymptotic normality of the proposed statistic is established under the null hypothesis. We further study the asymptotic relative efficiency of our proposed test with respect to the state-of-art universal tests in two different settings: one is designed for high-dimensional linear model and the other is introduced in a completely model-free setting. A remarkable finding reveals that, thanks to the scale-invariance property, even under the high-dimensional linear models, our proposed test is asymptotically much more powerful than existing competitors for the covariates with heterogeneous variances while maintaining high efficiency for the homoscedastic ones. 






The barrier problem of a branching random walk in random environment
吕铀
Consider a supercritical branching random walk in a time-inhomogeneous random environment. We impose a selection (called barrier) on survival in the following way. The position of the barrier may depend on the generation and the environment. In each generation, only the individuals born below the barrier can survive and reproduce. We consider the survival probability and extinction rates under different barriers and different types of convergence. The small deviation of a random walk with random environment will also be discussed in this talk.
 

Euler-Maruyama’s approximations of regime-switching jump diffusion processes
沈钿
For a kind of regime-switching jump diffusion process, under some mild conditions, it is exponentially ergodic with invariant measure . We aim to approximate  using the Euler-Maruyama (EM) scheme with constant step  and decreasing step sequence , respectively. We show that the error between  and the invariant measure associated with the EM scheme is bounded by  (in the constant-step case) and  (in the decreasing-step case). In particular, we derive a faster convergence rate for the additive model and the continuous model. For the constant step approximation we use the Stein’s method, while for the variable step we mainly rely on the method recently developed in Pagès and Panloup (2023). This talk is based on a recent work together with Chen, Jin and Su. 









