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muted probes for classification using
random forests. The approach is promis-
ing in terms of data types and quantity,
performance, and computational com-
plexity. Finally, in Chapter 8, an incre-
mental ranked usefulness is used to de-
cide whether or not a feature is relevant
in massive data, and then to select the
best non-consecutive features from the
ranking. The approach chooses a small
subset of features with similar predictive
performance to others in dealing with
high-dimensional data.

Strategies and methods related to
weighting and local methods are ad-
dressed in Part III. Firstly, the Relief
family algorithms are described in Chap-
ter 9. Relief is extended to a more real-
istic variant ReliefF to deal with incom-
plete data for classification, and is fur-
ther extended to the Regressional Reli-
efF for regression problems. The variety
of the Relief family shows its general
applicability as a non-myopic feature
quality measure. Feature selection in K-
means is usually not automated. Chapter
10 proposes techniques to automatically
determine the important features in K-
means clustering. This is done through
calculating the sum of the within-cluster
dispersions of the feature, and renewing
the weights in an iterative process.

In contrast to maximum benefit-based
active feature sampling, Chapter 11 fo-
cuses on local feature relevance and
weighting by designing adaptive metrics
or parameter estimates that are local in
an input space. Chapter 12 presents a
mathematical interpretation of the Relief
algorithms. It is proven to be equivalent
to solving an online convex optimization
problem with a margin-based objective
function. New feature weighting algo-
rithms are then proposed to find the
nearest neighbor classifier.

In Part IV, text feature selection is
addressed by a survey, a new feature se-
lection score, and constraint-guided and
aggressive feature selection approaches.
Firstly, Chapter 13 presents a compre-
hensive overview of feature selection
for text classification, including feature
generation, representation, and selec-

tion, with illustrative examples, from a
pragmatic viewpoint. Text feature gen-
erators, such as word merging, word
phrases, character N-grams, and multi-
field records are introduced. An intro-
duction to classification feature filter-
ing is also provided. Secondly, Chap-
ter 14 introduces a new feature selec-
tion score, namely posterior inclusion
probability under Bernoulli and Poisson
distributions. The score is defined as
the posterior probability of including a
given feature over all possible models,
in which each model corresponds to a
different set of features that includes the
given feature. The advantage of the score
is that the selected features are easy to
interpret while maintaining comparable
performance to other typical score met-
rics, such as information gain.

Two different pairwise constraint-
guided dimensionality reduction ap-
proaches, through projecting data into
a lower space and co-clustering of fea-
tures and data, are introduced in Chap-
ter 15. Investigations are also conducted
on improving semi-supervised clustering
performance in high-dimensional data.
In Chapter 16, an aggressive feature se-
lection method is proposed, which can
filter more than 95% features for text
mining. To handle feature redundancy,
information gain-based ranking for text
classification is also proposed using a
mutual information measure and inclu-
sion index.

The last section covers feature selec-
tion in bioinformatic data, which may
not be effectively handled by general
feature selection approaches. This part
consists of four chapters. Chapter 17
introduces the challenges of micro-array
data analysis and presents a redundancy-
based feature selection algorithm. A
Markov blanket based filter method is
proposed to approximate the selection of
discriminative and non-redundant genes.
In Chapter 18, a scalable method based
on sequence components and domain
knowledge is developed to generate au-
tomatic features on biological sequence
data. The algorithm can construct fea-

tures, explore the space of possible
features, and identify the most useful
ones. Chapter 19 proposes an ensemble-
based method to find robust features
for biomarker discovery. Ensembles are
obtained by choosing different alter-
natives at each stage of data mining
from normalization to binning, feature
selection, and classification. Finally, a
penalty-based feature selection method
is proposed in Chapter 20 to produce a
sparse model by utilizing the grouping
effect. As a generalization of a penal-
ized least squares method, lasso, the
proposed approach is promising in han-
dling high-dimensional data for various
purposes, such as regression and classi-
fication problems.

Overall, we enjoyed reading this book.
It presents state-of-the-art guidance
and tutorials on methodologies and
algorithms in computational methods
in feature selection. Enhanced by the
editors insights, and based on previous
work by these leading experts in the
field, the book forms another milestone
of relevant research and development in
feature selection. The selected chapters
also present interesting open issues
and promising directions for further
exploration of feature selection in the
next decade. With such a research
roadmap, it is highly exciting to foresee
the next generation of feature selection
methodologies and techniques inspired
by this collection.
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