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Asymptotic Properties on Distance-based Regression Models
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%% . Distance-based regression model, as a nonparametric multivariate method, has been widely
used to detect the association between variations in a distance or dissimilarity matrix for outcomes
and predictor variables of interest. Based on it, a pseudo-F statistic which partitions the variation in
distance matrices is often constructed to achieve the aim. To the best of our knowledge, the statistical
properties of the pseudo-F statistic has not yet been well established in the literature. To fill this gap,
we study the asymptotic null distribution of the pseudo-F statistic and show that it is asymptotically
equivalent to a mixture of chi-squared random variables. Given that the pseudo-F test statistic has
unsatisfactory power when the correlations of the response variables are large, we propose a square-
root F-type test statistic which replaces the similarity matric with its square root. The asymptotic
null distribution of the new test statistic and power of both tests are also investigated. Simulation
studies are conducted to validate the asymptotic distributions of the tests and demonstrate that the
proposed test has more robust power than the pseudo-F test. Both test statistics are exemplified with

a gene expression dataset for a prostate cancer pathway.
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On Spectral Method for Phase Retrieval with Random Orthogonal Matrices
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% . Phase retrieval refers to algorithmic methods for recovering a signal from its phaseless mea-
surements. Local search algorithms that work directly on the non-convex formulation of the problem
have been very popular recently. Due to the nonconvexity of the problem, the success of these local
search algorithms depends heavily on their starting points. The most widely used initialization scheme
is the spectral method, in which the leading eigenvector of a data-dependent matrix is used as a
starting point. Recently, the performance of the spectral initialization was characterized accurately for
measurement matrices with independent and identically distributed entries. Our aim is to obtain the
same level of knowledge for isotropically random column-orthogonal matrices, which are substantially
better models for practical phase retrieval systems. Towards this goal, we consider the asymptotic
setting in which the number of measurements and the dimension of the signal diverge to infinity
with a fixed ratio, and obtain a simple expression for the overlap between the spectral estimator
and the true signal vector using tools from random matrix theory. | will also talk about a linearized
approximate message passing (L-AMP) iteration, which is a useful tool to derive accurate asymptotic

predictions and study the universality phenomenon.
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theoretic aspects of high dimensional statistical inference problems.



Accelerated Exponential Euler Scheme for Stochastic Heat Equation: Convergence
Rate of Densities
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#H%: Inthistalk, we study the numerical approximation of the density of the stochastic heat equation
via the accelerated exponential Euler scheme. The existence and smoothness of the density of the
numerical solution are proved by means of Malliavin calculus. Based on a priori estimates of the
numerical solution, we propose a test function-independent weak convergence analysis, which is
crucial to derive the convergence rate of densities. The convergence rate of densities in uniform
convergence topology is shown to be exactly 1/2 in nonlinear drift case and nearly 1 in affine drift

case.
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