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前言

0ver the last few years. significant developments have been taking place in high-dimensional data analysis. which
are driven primarily by a wide range of applications in many fields，such as genomics and signal processing. In
particular，substantial advances have been made in the areas of feature selection，covarlance estimation.
classification and regression. This book intends to examine important issues arising from high-dimensional data
analysis to explore key ideas for statistical infcrence and prediction. The book is structured around topics on
multiple hypothesis testing，feature selection，regression，classification，dimension reduction. as well as
applications in survival analysis and in biomedical research.Fundamental statistical issues underlying data have
changed，when moving from low-dimensional to high-dimensional analyses. For instance，certain structures
such as sparsity need to be utilized in feature selection when the number of candidate features greatly exceeds that
of the sample size. As a result of high-dimensionality, traditional statistical methods designed for low dimensional
problems become inadequate or break down. To meet these challenges in high-dimensional analysis. statisticians
have been developing new methods and Introducing new concepts，where many issues emerge with regard to
how to identity or utilize certain structures for dimension reduction in inference and prediction.There exists a vast
body of literature on high-dimensional analysis，especially for prediction，classification and regression. We do
not intend to give an overview of each subject but would like to mention here only a few topics of interest-feature
selection，basis／grouping pursuit，multiple hypothesis testing，effective dimension reduction and projection
pursuit，sparsity, high-dimensional regression and classification.
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内容概要

　　over the last few years， significant developments have been taking place in high-dimensional data analysis，
driven primarily by a wide range of applications in many fields such as genomics and signal processing. in particular
， substantial advances have been made in the areas of feature selection， covariance estimation，classification
and regression. this book intends to examine important issues arising from high-dimensional data analysis to
explore key ideas for statistical inference and prediction.　　it is structured around topics on multiple hypothesis
testing， feature selection， regression， classification， dimension reduction， as well as applications in survival
analysis and biomedical research.　　the book will appeal to graduate students and new researchers interested in
the plethora of opportunities available in highdimensional data analysis.
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章节摘录

插图：The topic of high-dimensional feature (variable) selection has been a focus in recent research. In Chapter 4,
Yuan reviews several popular variable selection methods, and contrast classical methods such as stepwise selection
with modern methods such as regularization. In Chapter 5, Zhu, Pan and Shen examine Bayesian model selection
for networks, particularly gene networks where the number of genes in a network may greatly exceed the sample
size. In Chapter 6, Li describes a number of interesting applications in genomics studies involving networks and
graphical models, where the dimension under consideration is ultra-high. Various regression techniques have been
reviewed, where special structures of genomic data are considered. Survival data analysis is an important subject in
biostatistics. Analysis highdimensional survival data requires power tools. In Chapter 7, Li and Ren focus on joint
modeling for censored and longitudinal data. Various models are reviewed,subject to different types of censoring.
In Chapter 8, Nan reviews the recent development of feature selection in penalized regression in survival analysis,
which is a marriage between high-dimensional feature selection and survival analysis.Several methods are
examined, particularly for high-dimensional covariates such as gene expressions, whereas various penalties such as
grouped, hierarchical penalties are discussed.
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