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Statistics and Al

B (EMETmAS )

This talk first gives an overview on the genesis of machine learning and Al
and how statistical and computational methods have evolved with growing
dimensionality and sample sizes and become the foundation of modern machine
learning and AI. It will also outline how ideas of trading modeling biases and
variances have been developed into high-dimensional statistics and machine
learning, with focus on deep learning models. We will outline the challenges of
statistical sciences at this crossroad and offer some prospects. We will offer a
general robustification principle and show how to use factor adjustments to deal
with dependent measurements. In particular, Factor Adjusted Robust Multiple
testing (FarmTest) and Model selection (FarmSelect) will be introduced for
high-dimensional statistical inference and model selection. The effectiveness
of these methods will be revealed with an application to predicting bond risk
premia using macroeconomic time series. Further insights on the prospects of

machine learning and Al will be offered.

Test of Significance for High—Dimensional
Longitudinal Data

FEE (BEYERIIMNIZKE )

This paper concerns statistical inference for longitudinal data with ultrahigh
dimensional covariates. We first study the problem of constructing confidence
intervals and hypothesis tests for a low dimensional parameter of interest. The
major challenge is how to construct a powerful test statistic in the presence

of high-dimensional nuisance parameters and sophisticated within-subject



K B 9wk AR
LR ES SR A SR R IR

correlation of longitudinal data. To deal with the challenge, we propose a new
quadratic decorrelated inference function approach, which simultaneously removes
the impact of nuisance parameters and incorporates the correlation to enhance the
efficiency of the estimation procedure. When the parameter of interest is of fixed
dimension, we prove that the proposed estimator is asymptotically normal and
attains the semiparametric information bound, based on which we can construct an
optimal Wald test statistic. We further extend this result and establish the limiting
distribution of the estimator under the setting with the dimension of the parameter
of interest growing with the sample size at a polynomial rate. Finally, we study
how to control the false discovery rate (FDR) when a vector of high-dimensional
regression parameters is of interest. We prove that applying the Storey (2002)’s
procedure to the proposed test statistics for each regression parameter controls
FDR asymptotically in longitudinal data. We conduct simulation studies to assess
the finite sample performance of the proposed procedures. Our simulation results
imply that the newly proposed procedure can control both Type I error for testing
a low dimensional parameter of interest and the FDR in the multiple testing

problem. We also apply the proposed procedure to a real data example.

Ultrahigh Dimensional Precision Matrix Estimation
via Refitted Cross Validation

PRl (REFFARE)

This paper develops a new estimation procedure for ultrahigh dimensional sparse
precision matrix, the inverse of covariance matrix. Regularization methods have
been proposed for sparse precision matrix estimation, but they may not perform
well with ultrahigh dimensional data due to spurious correlation. We propose a
refitted cross validation (RCV) method for sparse precision matrix estimation
based on its Cholesky decomposition. The proposed RCV procedure can be e

implemented with existing software for ultrahigh dimensio




We establish the consistency of the proposed RCV estimate and show that the

rate of convergence of the RCV estimate without assuming banded structure is the
same as those assuming the banded structure in Bickel and Levina (2008b). Monte
Carlo studies were conducted to access the finite sample performance of the RCV
estimate. Our numerical comparison shows that the RCV estimate can outperform

existing ones in various sce.

Extreme Quantile Estimation for Single Index Model

Single Index model is a flexible semiparametric regression model and it reduces
the dimension of the covariates. In this paper, we consider the estimation of the
extreme conditional quantiles for the single index model and developed a so-
called three-stepestimator. We first obtain a misspecified root-n estimator of the
index parameter vector under the linear quantile regression. Secondly, we apply
a local polynomial regression technique to estimate intermediate conditional
quantiles. Finally, we extrapolate these estimates to tails by extreme value theory.
We show the asymptotic properties of the provided estimator and study its
performance for finite sample by simulation. A real application to the NMMAPS

dataset of LA is also provided.
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