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Model-free conditional screening for ultrahigh-
dimensional survival data via conditional distance
correlation

EENEER o w2 Ry e e

B E . How to select the active variables which have
significant impact on the event of interest is a very important and
meaningful problem in the statistical analysis of ultrahigh-
dimensional data. In many applications, researchers often know a
certain set of covariates are active variables from some previous
Investigations and experiences. With the knowledge of the
important prior knowledge of active variables, we propose a model-
free conditional screening procedure for ultrahigh dimensional
survival data based on conditional distance correlation. The
proposed procedure can effectively detect the hidden active
variables which are jointly important but are weakly correlated with
the response. Moreover, it performs well when covariates are
strongly correlated with each other. We establish the sure screening
property and the ranking consistency of the proposed method and
conduct extensive simulation studies, which suggests that the
proposed procedure works well for practical situations. Then we
illustrate the new approach through a real data set from the diffuse
large-B-cell lymphoma study.
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Testing for the martingale difference hypothesis in
multivariate time series models

FE sz mrm gt %

FEE. This paper proposes a general class of tests to examine
whether the error term is a martingale difference sequence in a
multivariate time series model with parametric conditional mean.
These new tests are formed based on recently developed
martingale difference divergence matrix (MDDM), and they
provide formal tools to test the multivariate martingale hypothesis
in the literature for the first time. Under suitable conditions, the
asymptotic null distributions of these MDDM-based tests are
established. Moreover, these MDDM-based tests are consistent to
detect a broad class of fixed alternatives, and have nontrivial power
against local alternatives of order n-1/2, where n is the sample size.
Since the asymptotic null distributions depend on the data
generating process and the parameter estimation, a wild bootstrap
procedure is further proposed to approximate the critical values of
these MDDM-based tests, and its theoretical validity is justified.
Finally, the usefulness of these MDDM-based tests is illustrated by
simulation studies and one real data example.
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Rank-based greedy model averaging for high-dimensional
survival data
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FE . Model averaging is an effective way to enhance
prediction accuracy. However, most previous works focus on low-
dimensional settings with completely observed responses. To attain an
accurate prediction for the risk effect of survival data with high-
dimensional predictors, we propose a novel method: rank-based
greedy (RG) model averaging. Specifically, adopting the
transformation model with splitting predictors as working models, we
doubly use the smooth concordance index function to derive the
candidate predictions and optimal model weights. The final prediction
Is achieved by weighted averaging all the candidates. Our approach is
flexible, computationally efficient, and robust against model
misspecification, as it neither requires the correctness of a joint model
nor involves the estimation of the transformation function. We further
adopt the greedy algorithm for high dimensions. Theoretically, we
derive an asymptotic error bound for the optimal weights under some
mild conditions. In addition, the summation of weights assigned to the
correct candidate submodels is proven to approach one in probability
when there are correct models included among the candidate
submodels. Extensive numerical studies are carried out using both
simulated and real datasets to show the proposed approach’ s robust
performance compared to the existing regularization approaches.
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High Dimensional Elliptical Sliced Inverse Regression in
non-Gaussian Distributions
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FE:. Sliced inverse regression (SIR) is the most widely-used
sufficient dimension reduction method due to its simplicity, generality
and computational efficiency. However, when the distribution of the
covariates deviates from the multivariate normal distribution, the
estimation efficiency of SIR is rather low. We propose a robust
alternative to SIR - called elliptical sliced inverse regression (ESIR)
for analysing high dimensional, elliptically distributed data. There are
wide applications of the elliptically distributed data, especially in
finance and economics where the distribution of the data is often
heavy-tailed. To tackle the heavy-tailed elliptically distributed
covariates, we novelly utilize the multivariate Kendall's tau matrix in a
framework of so-called generalized eigenvector problem for sufficient
dimension reduction. Methodologically, we present a practical
algorithm for our method. Theoretically, we investigate the asymptotic
behavior of the ESIR estimator under high dimensional setting.
Quantities of simulation results show that ESIR significantly improves
the estimation efficiency in heavy-tailed scenarios. Analysis of two
real data sets also demonstrates the effectiveness of our method.
Moreover, ESIR can be easily extended to most other sufficient
dimension reduction methods and applied to non-elliptical heavy-
tailed distributions.
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Subspace Estimation with Automatic Dimension and
Variable Selection in Sufficient Dimension Reduction

BRIt B R T

FE. Sufficient dimension reduction (SDR) methods target
finding lower-dimensional representations of a multivariate predictor
to preserve all the information about the conditional distribution of
the response given the predictor. The reduction is commonly
achieved by projecting the predictor onto a low-dimensional
subspace. The smallest such subspace is known as the Central
Subspace (CS) and is the key parameter of interest for most SDR
methods. In this article, we propose a unified and flexible framework
for estimating the CS in high dimensions. Our approach generalizes a
wide range of model-based and model-free SDR methods to high-
dimensional settings, where the CS is assumed to involve only a
subset of the predictors. We formulate the problem as a quadratic
convex optimization so that the global solution is feasible. The
proposed estimation procedure simultaneously achieves the structural
dimension selection and coordinate-independent variable selection of
the CS. Theoretically, our method achieves dimension selection,
variable selection, and subspace estimation consistency at a high
convergence rate under mild conditions. We demonstrate the
effectiveness and efficiency of our method with extensive simulation
studies and real data examples.
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Daily semiparametric GARCH model estimation
using intraday high-frequency data
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FE:. In this article, intraday high-frequency data are
introduced to estimate the volatility function of a daily
semiparametric GARCH(1, 1) model. A semiparametric volatility
proxy model is proposed to obtain the estimation. Under reasonable
assumptions, the asymptotic normality of model estimator is
established. Furthermore, we also discuss the impact of different
volatility proxies on estimation accuracy. Both the simulation and
empirical results show that introducing high-frequency data can
Improve the estimation precision of the considered model.




