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Data Mining,
Inference, and
Prediction Springer
Science & Business
Media

During the past decade
there has been an
explosion in
computation and
information
technology. With it
have come vast
amounts of data in a
variety of fields such as

medicine, biology,
finance, and
marketing. The
challenge of

understanding these
data has led to the
development of new
tools in the field of
statistics, and spawned
new areas such as data
mining, machine
learning, and
bioinformatics. Many of
these tools have
common underpinnings

but are often
expressed with
different terminology.
This book describes the
important ideas in
these areas in a
common conceptual
framework. While the
approach is statistical,
the emphasis is on
concepts rather than
mathematics. Many
examples are given,
with a liberal use of
color graphics. It
should be a valuable
resource for
statisticians and
anyone interested in
data mining in science
or industry. The book’s
coverage is broad,
from supervised
learning (prediction) to
unsupervised learning.
The many topics
include neural
networks, support
vector machines,
classification trees and
boosting---the first
comprehensive



treatment of this topic
in any book. This major
new edition features
many topics not
covered in the original,
including graphical
models, random
forests, ensemble
methods, least angle
regression & path
algorithms for the
lasso, non-negative
matrix factorization,
and spectral clustering.
There is also a chapter
on methods for “wide”
data (p bigger than n),
including multiple
testing and false
discovery rates. Trevor

Hastie, Robert
Tibshirani, and Jerome
Friedman are

professors of statistics
at Stanford University.
They are prominent
researchers in this
area: Hastie and
Tibshirani developed
generalized additive
models and wrote a
popular book of that

10

title. Hastie <co-
developed much of the
statistical modeling
software and
environment in R/S-
PLUS and invented
principal curves and
surfaces. Tibshirani
proposed the lasso and
is co-author of the very
successful An
Introduction to the
Bootstrap. Friedman is
the co-inventor of
many data-mining
tools including CART,
MARS, projection
pursuit and gradient
boosting.

An Introduction to
Statistical Learning

with Applications in
R Springer Science &
Business Media

An Introduction to
Statistical Learning
provides an accessible
overview of the field of
statistical learning, an
essential toolset for

10
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making sense of the
vast and complex data
sets that have
emerged in fields
ranging from biology to
finance to marketing to
astrophysics in the
past twenty years. This
book presents some of
the most important
modeling and
prediction techniques,
along with relevant
applications. Topics
include linear
regression,
classification,
resampling methods,
shrinkage approaches,
tree-based methods,
support vector
machines, clustering,
and more. Color
graphics and real-world
examples are used to
illustrate the methods
presented. Since the
goal of this textbook is
to facilitate the use of
these statistical
learning techniques by
practitioners in

11

science, industry, and
other fields, each
chapter contains a
tutorial on
implementing the
analyses and methods
presented in R, an
extremely popular
open source statistical
software platform. Two
of the authors co-wrote
The Elements of
Statistical Learning
(Hastie, Tibshirani and
Friedman, 2nd edition
2009), a popular
reference book for
statistics and machine
learning researchers.
An Introduction to
Statistical Learning
covers many of the
same topics, but at a
level accessible to a

much broader
audience. This book is
targeted at

statisticians and non-
statisticians alike who
wish to use cutting-
edge statistical
learning techniques to



analyze their data. The
text assumes only a
previous course in
linear regression and
no knowledge of matrix
algebra.

The Elements of
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Data Mining,
Inference, and
Prediction

Additive
Regression

Logistic

A Statistical View of
Boosting

Statistical Learning
with Sparsity

The Lasso and
Generalizations CRC
Press

Discover New Methods
for Dealing with High-

12

parameters or weights;
therefore, it is much
easier to estimate and
interpret than a dense

model. Statistical
Learning with Sparsity:
The Lasso and

Generalizations

presents methods that
exploit sparsity to help
recover the underlying
signal in a set of data.
Top experts in this
rapidly evolving field,
the authors describe
the lasso for linear
regression and a
simple coordinate
descent algorithm for
its computation. They
discuss the application
of 11 penalties to
generalized linear
models and support
vector machines, cover
generalized penalties
such as the elastic net
and group lasso, and

Dimensional Data A review numerical
sparse statistical methods for
model has only a small optimization. They also
number of nonzero present statistical
12 The Elements Of Statistical 2026-05-06
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inference methods for

fitted (lasso) models,
including the
bootstrap, Bayesian

methods, and recently
developed approaches.
In addition, the book
examines matrix
decomposition, sparse
multivariate analysis,
graphical models, and
compressed sensing. It
concludes with a
survey of theoretical
results for the lasso. In
this age of big data,
the number of features
measured on a person
or object can be large
and might be larger
than the number of
observations. This book
shows how the sparsity
assumption allows us
to tackle these
problems and extract
useful and reproducible
patterns from big

datasets. Data
analysts, computer
scientists, and
theorists will

13

appreciate this
thorough and up-to-
date treatment of
sparse statistical
modeling.

A Computational
Approach to
Statistical Learning
CRC Press

A  Computational
Approach to Statistical
Learning gives a novel
introduction to
predictive modeling by
focusing on the
algorithmic and
numeric motivations
behind popular
statistical methods.
The text contains
annotated code to over
80 original reference

functions. These
functions provide
minimal working
implementations of
common statistical
learning algorithms.
Every chapter

concludes with a fully
worked out application



that illustrates
predictive modeling
tasks using a real-
world dataset. The text
begins with a detailed
analysis of linear
models and ordinary
least squares.
Subsequent chapters
explore extensions
such as ridge
regression, generalized
linear models, and
additive models. The
second half focuses on
the use of general-
purpose algorithms for
convex optimization
and their application to
tasks in statistical
learning. Models
covered include the
elastic net, dense
neural networks,
convolutional neural
networks (CNNs), and
spectral clustering. A
unifying theme
throughout the text is
the use of optimization
theory in the
description of

14

predictive models, with
a particular focus on
the singular value
decomposition (SVD).
Through this theme,
the computational
approach motivates
and clarifies the
relationships between
various predictive
models. Taylor Arnold
is an assistant
professor of statistics
at the University of
Richmond. His work at
the intersection of
computer vision,
natural language
processing, and digital
humanities has been
supported by multiple
grants from the
National Endowment
for the Humanities
(NEH) and the
American Council of
Learned Societies
(ACLS). His first book,
Humanities Data in R,
was published in 2015.
Michael Kane is an
assistant professor of
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biostatistics at Yale
University. He is the
recipient of grants from
the National Institutes
of Health (NIH), DARPA,

and the Bill and
Melinda Gates
Foundation. His R

package bigmemory
won the Chamber's
prize for statistical
software in 2010.
Bryan Lewis is an
applied mathematician
and author of many
popular R packages,
including irlba,
doRedis, and threejs.

The Nature of
Statistical Learning
Theory Springer
Science & Business
Media

The aim of this book is
to discuss the
fundamental ideas
which lie behind the
statistical theory of
learning and
generalization. It
considers learning as a

15

general problem of
function estimation
based on empirical
data. Omitting proofs
and technical details,
the author
concentrates on
discussing the main
results of learning
theory and their
connections to
fundamental problems
in statistics. This
second edition contains
three new chapters
devoted to further
development of the
learning theory and
SVM techniques.
Written in a readable
and concise style, the
book is intended for
statisticians,
mathematicians,
physicists, and
computer scientists.

Applied Predictive
Modeling Springer
Science & Business
Media

Applied Predictive



Modeling covers the
overall predictive
modeling process,
beginning with the
crucial steps of data
preprocessing, data
splitting and
foundations of model
tuning. The text then

provides intuitive
explanations of
numerous common

and modern regression
and classification
techniques, always
with an emphasis on
illustrating and solving
real data problems.
The text illustrates all
parts of the modeling
process through many
hands-on, real-life
examples, and every
chapter contains
extensive R code for
each step of the
process. This multi-
purpose text can be
used as an introduction
to predictive models
and the overall
modeling process, a

16

practitioner’s reference
handbook, or as a text
for advanced
undergraduate or
graduate level
predictive modeling
courses. To that end,
each chapter contains
problem sets to help
solidify the covered
concepts and uses
data available in the
book’s R package. This
text is intended for a
broad audience as both
an introduction to
predictive models as
well as a guide to
applying them. Non-
mathematical readers
will appreciate the
intuitive explanations
of the techniques while
an emphasis on
problem-solving with
real data across a wide
variety of applications
will aid practitioners
who wish to extend
their expertise.
Readers should have
knowledge of basic

16
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statistical ideas, such
as correlation and
linear regression
analysis. While the text
is biased against
complex equations, a
mathematical
background is needed
for advanced topics.

Statistical Learning
with Math and
Python

100 Exercises for
Building Logic
Springer Nature

The most crucial ability
for machine learning
and data science is
mathematical logic for
grasping their essence
rather than knowledge
and experience. This
textbook approaches
the essence of
machine learning and
data science by
considering math
problems and building
Python programs. As
the preliminary part,

17

Chapter 1 provides a
concise introduction to
linear algebra, which
will help novices read
further to the following
main chapters. Those
succeeding chapters
present essential
topics in statistical
learning: linear
regression,
classification,
resampling,
information criteria,
regularization,
nonlinear regression,
decision trees, support
vector machines, and
unsupervised learning.
Each chapter
mathematically
formulates and solves
machine learning
problems and builds
the programs. The
body of a chapter is
accompanied by proofs
and programs in an
appendix, with
exercises at the end of
the chapter. Because
the book is carefully



organized to provide
the solutions to the
exercises in each
chapter, readers can
solve the total of 100
exercises by simply
following the contents
of each chapter. This
textbook is suitable for
an undergraduate or
graduate course
consisting of about 12
lectures. Written in an
easy-to-follow and self-
contained style, this
book will also be
perfect material for
independent learning.

Machine Learning in
Action Simon and
Schuster

Summary Machine
Learning in Action is
unique book that
blends the foundational
theories of machine
learning with the
practical realities of
building tools for
everyday data
analysis. You'll use the

18

flexible Python
programming language
to build programs that
implement algorithms
for data classification,
forecasting,
recommendations, and
higher-level features
like summarization and
simplification.  About
the Book A machine is
said to learn when its
performance improves
with experience.
Learning requires
algorithms and
programs that capture
data and ferret out the
interestingor useful
patterns. Once the
specialized domain of
analysts and
mathematicians,
machine learning is
becoming a skill
needed by many.
Machine Learning in
Action is a clearly
written tutorial for
developers. It avoids
academic language
and takes you straight

18
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to the techniques you'll
use in your day-to-day
work. Many (Python)
examples present the
core algorithms of

statistical data
processing, data
analysis, and data

visualization in code
you can reuse. You'll
understand the
concepts and how they
fit in with tactical tasks
like classification,
forecasting,

recommendations, and
higher-level features
like summarization and
simplification. Readers
need no prior
experience with
machine learning or
statistical processing.
Familiarity with Python
is helpful. Purchase of
the print book comes
with an offer of a free
PDF, ePub, and Kindle
eBook from Manning.
Also available is all
code from the book.
What's Inside A no-

19

nonsense introduction
Examples showing
common ML tasks
Everyday data analysis
Implementing classic
algorithms like Apriori
and Adaboos Table of
Contents PART 1
CLASSIFICATION
Machine learning
basics Classifying with
k-Nearest Neighbors
Splitting datasets one
feature at a time:
decision trees
Classifying with
probability theory:
naive Bayes Logistic
regression Support
vector machines
Improving classification
with the AdaBoost
meta algorithm PART 2
FORECASTING
NUMERIC VALUES WITH
REGRESSION Predicting
numeric values:
regression Tree-based
regression PART 3
UNSUPERVISED
LEARNING Grouping
unlabeled items using



k-means clustering
Association analysis
with the Apriori
algorithm Efficiently
finding frequent
itemsets with FP-
growth PART 4
ADDITIONAL TOOLS
Using principal
component analysis to
simplify data
Simplifying data with
the singular value
decomposition Big data
and MapReduce

Computer Age
Statistical Inference,
Student Edition

Algorithms,

Evidence, and Data
Science Cambridge
University Press

The twenty-first
century has seen a
breathtaking expansion

20

have become familiar
terms in the news, as
statistical methods are
brought to bear upon
the enormous data
sets of modern science
and commerce. How
did we get here? And
where are we going?
How does it all fit
together? Now in
paperback and fortified
with exercises, this
book delivers a
concentrated course in

modern statistical
thinking. Beginning
with classical

inferential theories -
Bayesian, frequentist,
Fisherian - individual
chapters take up a

series of influential
topics: survival
analysis, logistic

regression, empirical
Bayes, the jackknife

of statistical and bootstrap, random
methodology, both in forests, neural
scope and influence. networks, Markov
‘Data science' and Chain Monte Carlo,
'machine learning' inference after model
20 The Elements Of Statistical 2026-05-06
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selection, and dozens
more. The distinctly
modern approach
integrates
methodology and
algorithms with
statistical inference.
Each chapter ends with
class-tested exercises,
and the book
concludes with
speculation on the
future direction of
statistics and data
science.

An Introduction to
Statistical Learning

with Applications in

R Springer
An Introduction to
Statistical Learning

provides an accessible
overview of the field of
statistical learning, an
essential toolset for
making sense of the
vast and complex data
sets that have
emerged in fields
ranging from biology to

21

finance to marketing to
astrophysics in the
past twenty years. This
book presents some of
the most important
modeling and
prediction techniques,
along with relevant
applications. Topics
include linear
regression,
classification,
resampling methods,
shrinkage approaches,
tree-based methods,
support vector
machines, clustering,
and more. Color
graphics and real-world
examples are used to
illustrate the methods
presented. Since the
goal of this textbook is
to facilitate the use of
these statistical
learning techniques by
practitioners in
science, industry, and
other fields, each
chapter contains a
tutorial on
implementing the



analyses and methods
presented in R, an
extremely popular
open source statistical
software platform. Two
of the authors co-wrote
The Elements of
Statistical Learning
(Hastie, Tibshirani and
Friedman, 2nd edition
2009), a popular
reference book for
statistics and machine
learning researchers.
An Introduction to
Statistical Learning
covers many of the
same topics, but at a
level accessible to a

much broader
audience. This book is
targeted at

statisticians and non-
statisticians alike who
wish to use cutting-
edge statistical
learning techniques to
analyze their data. The
text assumes only a
previous course in
linear regression and
no knowledge of matrix

22

algebra.
Data Mining with R

Learning with Case
Studies, Second
Edition CRC Press
Data Mining with R:
Learning with Case
Studies, Second Edition
uses practical
examples to illustrate
the power of R and
data mining. Providing
an extensive update to
the best-selling first
edition, this new
edition is divided into
two parts. The first part
will feature
introductory material,
including a new
chapter that provides
an introduction to data
mining, to complement
the already existing
introduction to R. The
second part includes
case studies, and the
new edition strongly
revises the R code of
the case studies
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making it more up-to-
date with recent
packages that have
emerged in R. The
book does not assume
any prior knowledge
about R. Readers who
are new to R and data
mining should be able
to follow the case
studies, and they are
designed to be self-

contained so the
reader can start
anywhere in the

document. The book is
accompanied by a set
of freely available R
source files that can be
obtained at the book’s
web site. These files
include all the code
used in the case
studies, and they
facilitate the "do-it-
yourself" approach
followed in the book.
Designed for users of
data analysis tools, as
well as researchers and
developers, the book
should be useful for

23

anyone interested in
entering the "world" of
R and data mining.
About the Author Luis
Torgo is an associate
professor in the
Department of
Computer Science at
the University of Porto
in Portugal. He teaches
Data Mining in R in the
NYU Stern School of
Business’ MS in
Business Analytics
program. An active
researcher in machine
learning and data
mining for more than
20 years, Dr. Torgo is
also a researcher in the
Laboratory of Artificial
Intelligence and Data
Analysis (LIAAD) of
INESC Porto LA.

Deep Learning MIT
Press

An introduction to a
broad range of topics
in deep learning,
covering mathematical
and conceptual



background, deep
learning techniques
used in industry, and
research perspectives.
“Written by three
experts in the field,
Deep Learning is the
only comprehensive
book on the subject.”
—Elon Musk, cochair of
OpenAl; cofounder and
CEO of Tesla and
SpaceX Deep learning
is a form of machine
learning that enables
computers to learn
from experience and
understand the world
in terms of a hierarchy
of concepts. Because
the computer gathers
knowledge from
experience, there is no
need for a human
computer operator to
formally specify all the
knowledge that the
computer needs. The
hierarchy of concepts
allows the computer to

24

them out of simpler
ones; a graph of these
hierarchies would be
many layers deep. This
book introduces a
broad range of topics
in deep learning. The
text offers
mathematical and
conceptual
background, covering
relevant concepts in
linear algebra,
probability theory and
information theory,
numerical
computation, and
machine learning. It
describes deep
learning techniques
used by practitioners in
industry, including
deep feedforward
networks,
regularization,
optimization
algorithms,
convolutional
networks, sequence
modeling, and practical

learn complicated methodology; and it
concepts by building surveys such
24 The Elements Of Statistical 2026-05-06
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applications as natural
language processing,
speech recognition,
computer vision, online
recommendation

systems,

bioinformatics, and
videogames. Finally,
the book offers
research perspectives,
covering such

theoretical topics as
linear factor models,
autoencoders,

representation

learning, structured
probabilistic models,
Monte Carlo methods,
the partition function,
approximate inference,
and deep generative
models. Deep Learning

can be used by
undergraduate or
graduate students

planning careers in
either industry or
research, and by
software engineers
who want to begin
using deep learning in
their products or

25

platforms. A website
offers  supplementary
material for both
readers and
instructors.

Data Mining and
Machine Learning

Fundamental
Concepts
Algorithms
Cambridge University
Press

The fundamental
algorithms in data
mining and machine
learning form the basis
of data science,
utilizing automated
methods to analyze
patterns and models
for all kinds of data in
applications ranging
from scientific
discovery to business
analytics. This
textbook for senior
undergraduate and
graduate courses
provides a
comprehensive, in-

and



depth overview of data
mining, machine
learning and statistics,
offering solid guidance
for students,
researchers, and
practitioners. The book
lays the foundations of
data analysis, pattern

mining, clustering,
classification and
regression, with a

focus on the algorithms
and the underlying
algebraic, geometric,
and probabilistic
concepts. New to this
second edition is an
entire part devoted to
regression methods,
including neural
networks and deep
learning.

Computer Age
Statistical Inference

Algorithms,
Evidence, and Data
Science Cambridge
University Press
The twenty-first

26

century has seen a
breathtaking expansion
of statistical
methodology, both in
scope and in influence.
‘Big data', 'data
science', and 'machine
learning' have become
familiar terms in the
news, as statistical
methods are brought
to bear upon the
enormous data sets of
modern science and
commerce. How did we
get here? And where
are we going? This
book takes us on an
exhilarating journey
through the revolution
in data analysis
following the
introduction of
electronic computation
in the 1950s.
Beginning with
classical inferential
theories - Bayesian,
frequentist, Fisherian -
individual chapters
take up a series of
influential topics:

26
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survival analysis,
logistic regression,
empirical Bayes, the
jackknife and
bootstrap, random
forests, neural
networks, Markov

chain Monte Carlo,
inference after model
selection, and dozens
more. The distinctly
modern approach
integrates
methodology and
algorithms with
statistical inference.
The book ends with
speculation on the
future direction of
statistics and data
science.

Introduction to
Probability CRC Press
Developed from
celebrated Harvard
statistics lectures,
Introduction to
Probability provides
essential language and
tools for understanding
statistics, randomness,

27

and uncertainty. The
book explores a wide
variety of applications
and examples, ranging
from coincidences and
paradoxes to Google
PageRank and Markov
chain Monte Carlo
(MCMC). Additional

Think Stats

Exploratory Data

Analysis "O'Reilly
Media, Inc."
If you know how to

program, you have the
skills to turn data into
knowledge, using tools
of probability and
statistics. This concise
introduction shows you
how to perform
statistical analysis
computationally, rather
than mathematically,
with programs written
in Python. By working
with a single case
study throughout this
thoroughly revised
book, you’ll learn the



entire process of
exploratory data
analysis—from

collecting data and
generating statistics to
identifying patterns
and testing
hypotheses. You’ll
explore distributions,
rules of probability,
visualization, and
many other tools and
concepts. New
chapters on regression,
time series analysis,
survival analysis, and
analytic methods will
enrich your
discoveries. Develop
an understanding of
probability and
statistics by writing
and testing code Run
experiments to test
statistical behavior,
such as generating
samples from several
distributions Use
simulations to
understand concepts
that are hard to grasp
mathematically Import

28

data from most
sources with Python,
rather than rely on
data that’s cleaned
and formatted for
statistics tools Use
statistical inference to
answer questions
about real-world data

All of Statistics

A Concise Course in
Statistical Inference
Springer Science &
Business Media

Taken literally, the title
"All of Statistics" is an
exaggeration. But in
spirit, the title is apt,
as the book does cover
a much broader range
of topics than a typical
introductory book on
mathematical
statistics. This book is
for people who want to
learn probability and
statistics quickly. It is
suitable for graduate or
advanced
undergraduate
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students in computer
science, mathematics,
statistics, and related
disciplines. The book
includes modern topics
like non-parametric
curve estimation,
bootstrapping, and
classification, topics
that are wusually
relegated to follow-up
courses. The reader is
presumed to know
calculus and a little
linear algebra. No
previous knowledge of
probability and
statistics is required.
Statistics, data mining,
and machine learning
are all concerned with
collecting and
analysing data.

Foundations of Data
Science Cambridge
University Press

This book provides an
introduction to the
mathematical and
algorithmic foundations
of data science,

29
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including machine
learning, high-

dimensional geometry,
and analysis of large
networks. Topics
include the
counterintuitive nature
of data in high
dimensions, important
linear algebraic
techniques such as
singular value
decomposition, the
theory of random walks
and Markov chains, the
fundamentals of and
important algorithms
for machine learning,
algorithms and
analysis for clustering,
probabilistic models for
large networks,
representation learning
including topic
modelling and non-
negative matrix
factorization, wavelets
and compressed
sensing. Important
probabilistic

techniques are
developed including
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the law of large
numbers, tail
inequalities, analysis of
random projections,
generalization
guarantees in machine
learning, and moment
methods for analysis of
phase transitions in
large random graphs.
Additionally, important
structural and
complexity measures
are discussed such as
matrix norms and VC-
dimension. This book is
suitable for both
undergraduate and
graduate courses in
the design and analysis
of algorithms for data.

Introduction to Data
Technologies CRC
Press

Providing key
information on how to
work with research
data, Introduction to

performing critical,
behind-the-scenes
tasks that take up so
much time and effort
yet typically receive
little attention in
formal education. With
a focus on
computational tools,
the book shows
readers how to
improve their
awareness of what
tasks can be achieved
and describes the
correct approach to
perform these tasks.
Practical examples
demonstrate the most
important points The
author first discusses
how to write computer
code using HTML as a
concrete example. He
then covers a variety
of data storage topics,
including different file
formats, XML, and the
structure and design

Data Technologies issues of relational
presents ideas and databases. After
techniques for illustrating how to
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extract data from a
relational database
using SQL, the book
presents tools and

techniques for
searching, sorting,
tabulating, and

manipulating data. It
also introduces some

very basic
programming concepts
as well as the R

language for statistical
computing. Each of

these topics has
supporting chapters
that offer reference

material on HTML, CSS,
XML, DTD, SQL, R, and
regular expressions.
One-stop shop of
introductory computing
information Written by
a member of the R
Development Core
Team, this resource
shows readers how to
apply data
technologies to tasks

within a research
setting. Collecting
material otherwise

31

scattered across many
books and the web, it
explores how to
publish information via
the web, how to access
information stored in
different formats, and
how to write small
programs to automate

simple, repetitive
tasks.
An Elementary

Introduction to
Statistical Learning
Theory John Wiley &
Sons

A thought-provoking
look at statistical
learning theory and its
role in understanding
human learning and
inductive reasoning A
joint endeavor from
leading researchers in
the fields of philosophy
and electrical
engineering, An
Elementary

Introduction to
Statistical Learning
Theory is a



comprehensive and
accessible primer on
the rapidly evolving
fields of statistical
pattern recognition and
statistical learning
theory. Explaining
these areas at a level
and in a way that is not
often found in other
books on the topic, the
authors present the
basic theory behind
contemporary machine
learning and uniquely
utilize its foundations
as a framework for
philosophical thinking
about inductive
inference. Promoting
the fundamental goal
of statistical learning,
knowing what is
achievable and what is
not, this book
demonstrates the
value of a systematic
methodology when
used along with the
needed techniques for
evaluating the
performance of a

32

learning system. First,
an introduction to
machine learning is
presented that includes
brief discussions of
applications such as
image recognition,
speech recognition,
medical diagnostics,
and statistical
arbitrage. To enhance
accessibility, two
chapters on relevant
aspects of probability
theory are provided.
Subsequent chapters
feature coverage of
topics such as the
pattern recognition
problem, optimal
Bayes decision rule,
the nearest neighbor
rule, kernel rules,
neural networks,
support vector
machines, and
boosting. Appendices
throughout the book
explore the
relationship between
the discussed material
and related topics from
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mathematics,

philosophy,
psychology, and
statistics, drawing

insightful connections
between problems in
these areas and
statistical learning
theory. All chapters
conclude with a
summary section, a set
of practice questions,

and a reference
sections that supplies
historical notes and

additional resources for

further study. An
Elementary

Introduction to
Statistical Learning

Theory is an excellent
book for courses on

statistical learning
theory, pattern
recognition, and

machine learning at
the upper-
undergraduate and
graduate levels. It also
serves as an
introductory reference
for researchers and

33

practitioners in the
fields of engineering,
computer science,
philosophy, and
cognitive science that
would like to further
their knowledge of the
topic.

Machine Learning

A Practical Approach
on the Statistical
Learning Theory
Springer

This book presents the
Statistical Learning
Theory in a detailed

and easy to
understand way, by
using practical

examples, algorithms
and source codes. It
can be used as a
textbook in graduation
or undergraduation
courses, for self-
learners, or as
reference with respect
to the main theoretical
concepts of Machine
Learning. Fundamental



concepts of Linear
Algebra and
Optimization applied to
Machine Learning are
provided, as well as
source codes in R,
making the book as
self-contained as
possible. It starts with
an introduction to
Machine Learning
concepts and
algorithms such as the
Perceptron, Multilayer
Perceptron and the
Distance-Weighted
Nearest Neighbors with
examples, in order to
provide the necessary
foundation so the
reader is able to
understand the Bias-
Variance Dilemma,
which is the central
point of the Statistical

Learning Theory.
Afterwards, we
introduce all

assumptions and
formalize the Statistical
Learning Theory,
allowing the practical

34

study of different
classification
algorithms. Then, we
proceed with
concentration
inequalities until
arriving to the
Generalization and the
Large-Margin bounds,
providing the main
motivations for the
Support Vector
Machines. From that,
we introduce all
necessary optimization
concepts related to the
implementation of
Support Vector
Machines. To provide a
next stage of
development, the book
finishes with a
discussion on SVM
kernels as a way and
motivation to study

data spaces and
improve classification
results.

Modern Multivariate
Statistical
Techniques
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Regression, dimensionality
Classification, and mapping methods
Manifold Learning continually being

Springer Science &
Business Media

This is the first book on
multivariate analysis to
look at large data sets
which describes the
state of the art in
analyzing such data.
Material such as
database management
systems is included
that has never
appeared in statistics
books before.

Statistical Learning
and Data Science
CRC Press

Data analysis is
changing fast. Driven
by a vast range of
application domains
and affordable tools,
machine learning has
become mainstream.
Unsupervised data

analysis, including
cluster analysis, factor
analysis, and low

35

updated, have reached
new heights of
achievement in the
incredibly rich data wor

Statistical
Foundations of Data
Science CRC Press
Statistical Foundations
of Data Science gives a
thorough introduction
to commonly used
statistical models,
contemporary
statistical machine
learning techniques
and algorithms, along
with their
mathematical insights
and statistical theories.
It aims to serve as a
graduate-level
textbook and a
research monograph
on high-dimensional
statistics, sparsity and
covariance learning,
machine learning, and
statistical inference. It



includes ample
exercises that involve
both theoretical
studies as well as
empirical applications.
The book begins with
an introduction to the
stylized features of big
data and their impacts
on statistical analysis.

It then introduces
multiple linear
regression and
expands the
techniques of model
building via

nonparametric

regression and kernel
tricks. It provides a
comprehensive

account on sparsity
explorations and model
selections for multiple
regression, generalized
linear models, quantile

regression, robust
regression, hazards
regression, among
others. High-

dimensional inference
is also thoroughly
addressed and so is

36

feature screening. The
book also provides a
comprehensive

account on high-
dimensional covariance
estimation, learning
latent factors and
hidden structures, as
well as their
applications to
statistical estimation,

inference, prediction
and machine learning
problems. It also

introduces thoroughly
statistical machine
learning theory and

methods for
classification,

clustering, and
prediction. These
include CART, random
forests, boosting,
support vector
machines, clustering
algorithms, sparse
PCA, and deep
learning.

Foundations of

Machine Learning,
second edition MIT

36
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Press

A new edition of a
graduate-level
machine learning
textbook that focuses
on the analysis and
theory of algorithms.
This book is a general
introduction to
machine learning that
can serve as a
textbook for graduate

students and a
reference for
researchers. It covers
fundamental modern
topics in machine
learning while
providing the
theoretical basis and
conceptual tools
needed for the
discussion and
justification of
algorithms. It also
describes several key
aspects of the

application of these
algorithms. The
authors aim to present
novel theoretical tools
and concepts while

37

giving concise proofs
even for relatively
advanced topics.
Foundations of
Machine Learning is
unique in its focus on
the analysis and theory
of algorithms. The first
four chapters lay the
theoretical foundation
for what follows;
subsequent chapters
are mostly self-
contained. Topics
covered include the
Probably
Approximately Correct
(PAC) learning
framework;
generalization bounds
based on Rademacher
complexity and VC-

dimension; Support
Vector Machines
(SVMs); kernel

methods; boosting; on-
line learning; multi-
class classification;
ranking; regression;
algorithmic stability;
dimensionality

reduction; learning
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automata and
languages; and
reinforcement learning.
Each chapter ends with
a set of exercises.

Appendixes provide
additional material
including concise

probability review. This
second edition offers
three new chapters, on

model selection,
maximum entropy
models, and
conditional entropy

models. New material
in the appendixes
includes a major
section on Fenchel
duality, expanded
coverage of
concentration
inequalities, and an
entirely new entry on
information theory.
More than half of the
exercises are new to
this edition.

Effective
Computation in
Physics

Field Guide to

Research with
Python "O'Reilly
Media, Inc."

More physicists today
are taking on the role
of software developer
as part of their
research, but software
development isn’t
always easy or
obvious, even for
physicists. This
practical book teaches
essential software
development skills to
help you automate and
accomplish nearly any
aspect of research in a
physics-based field.
Written by two PhDs in
nuclear engineering,
this book includes
practical examples
drawn from a working
knowledge of physics
concepts. You'll learn
how to use the Python
programming language
to perform everything
from collecting and
analyzing data to
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building software and
publishing your results.
In four parts, this book
includes: Getting
Started: Jump into
Python, the command
line, data containers,
functions, flow control
and logic, and classes
and objects Getting It
Done: Learn about
regular expressions,
analysis and
visualization, NumPy,
storing data in files and
HDF5, important data
structures in physics,
computing in parallel,
and deploying software
Getting It Right: Build
pipelines and software,
learn to use local and
remote version control,
and debug and test
your code Getting It
Out There: Document
your code, process and
publish your findings,

and collaborate
efficiently; dive into
software licenses,

ownership, and

39

copyright procedures

Bayesian Reasoning
and Machine
Learning Cambridge
University Press

A practical introduction
perfect for final-year
undergraduate and
graduate students
without a solid
background in linear
algebra and calculus.

Hands-On Machine
Learning with R CRC
Press

Hands-on Machine
Learning with R
provides a practical
and applied approach
to learning and
developing intuition
into today’s most
popular machine
learning methods. This
book serves as a
practitioner’'s guide to
the machine learning
process and is meant
to help the reader
learn to apply the
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machine learning stack
within R, which
includes using various
R packages such as
glmnet, h2o0, ranger,
xgboost, keras, and
others to effectively
model and gain insight
from their data. The
book favors a hands-on
approach, providing an
intuitive understanding
of machine learning
concepts through
concrete examples and
just a little bit of
theory. Throughout this
book, the reader will be
exposed to the entire
machine learning
process including
feature engineering,
resampling,
hyperparameter
tuning, model
evaluation, and
interpretation. The
reader will be exposed
to powerful algorithms
such as regularized

boosting machines,
deep learning,
generalized low rank
models, and more! By
favoring a hands-on
approach and using
real word data, the
reader will gain an
intuitive understanding
of the architectures
and engines that drive
these algorithms and
packages, understand
when and how to tune
the various
hyperparameters, and
be able to interpret
model results. By the
end of this book, the
reader should have a

firm grasp of R’s
machine learning stack
and be able to
implement a

systematic approach
for producing high
quality modeling
results. Features:

Offers a practical and
applied introduction to

regression, random the most popular
forests, gradient machine learning
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methods. Topics
covered include
feature engineering,
resampling, deep
learning and more. -
Uses a hands-on
approach and real
world data.

Foundations of
Linear and
Generalized Linear
Models John Wiley &
Sons

A valuable overview of
the most important
ideas and results in
statistical modeling
Written by a highly-
experienced author,
Foundations of Linear
and Generalized Linear
Models is a clear and
comprehensive guide
to the key concepts
and results of
linearstatistical
models. The book
presents a broad, in-
depth overview of the
most commonly
usedstatistical models

41

by discussing the
theory underlying the
models, R software
applications,and
examples with crafted
models to elucidate
key ideas and promote

practical

modelbuilding. The
book begins by
illustrating the

fundamentals of linear
models, such as how
the model-fitting
projects the data onto
a model vector
subspace and how
orthogonal

decompositions of the
data yield information
about the effects of
explanatory variables.
Subsequently, the book
covers the most
popular generalized
linear models, which
include binomial and
multinomial logistic
regression for
categorical data, and
Poisson and negative
binomial loglinear
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models for count data.
Focusing on the
theoretical

underpinnings of these

models, Foundations
ofLinear and
Generalized Linear

Models also features:
An introduction to
gquasi-likelihood

methods that require
weaker distributional
assumptions, such as
generalized estimating
equation methods An
overview of linear
mixed models and
generalized linear
mixed models with
random effects for
clustered correlated
data, Bayesian
modeling, and
extensions to handle
problematic cases such
as high dimensional
problems Numerous
examples that use R
software for all text
data analyses More
than 400 exercises for
readers to practice and

extend the theory,
methods, and data
analysis A
supplementary website
with datasets for the
examples and
exercises An invaluable
textbook for upper-
undergraduate and
graduate-level
students in statistics
and biostatistics
courses, Foundations
of Linear and
Generalized Linear
Models is also an
excellent reference for
practicing statisticians
and biostatisticians, as
well as anyone who is
interested in learning
about the most
important statistical
models for analyzing
data.

Convex Analysis

(PMS-28) Princeton
University Press

Available for the first
time in paperback, R.
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Tyrrell Rockafellar's
classic study presents
readers with a
coherent branch of
nonlinear

mathematical analysis
that is especially suited
to the study of
optimization problems.
Rockafellar's theory
differs from classical

analysis in that
differentiability
assumptions are

replaced by convexity
assumptions. The
topics treated in this
volume include:
systems of inequalities,
the minimum or
maximum of a convex
function over a convex
set, Lagrange
multipliers, minimax
theorems and duality,
as well as basic results
about the structure of
convex sets and the
continuity and
differentiability of
convex functions and
saddle- functions. This

43

book has firmly
established a new and
vital area not only for
pure mathematics but
also for applications to
economics and
engineering. A sound
knowledge of linear
algebra and
introductory real
analysis should provide
readers with sufficient
background for this
book. There is also a
guide for the reader
who may be using the
book as an
introduction, indicating
which parts are
essential and which
may be skipped on a
first reading.

From Statistics to
Neural Networks

Theory and Pattern
Recognition
Applications Springer
Science & Business
Media

The NATO Advanced



Study Institute From
Statistics to Neural
Networks, Theory and
Pattern Recognition
Applications took place
in Les Arcs, Bourg
Saint Maurice, France,
from June 21 through
July 2, 1993. The
meeting brought to
gether over 100
participants (including
19 invited lecturers)
from 20 countries. The
invited lecturers whose
contributions appear in
this volume are: L.
Almeida (INESC,
Portugal), G. Carpenter
(Boston, USA), V.
Cherkassky

(Minnesota, USA), F.
Fogelman Soulie (LRI,
France), W. Freeman
(Berkeley, USA), .
Friedman (Stanford,
USA), F. Girosi (MIT,
USA and IRST, ltaly), S.
Grossberg (Boston,
USA), T. Hastie (AT&T,
USA), ). Kittler (Surrey,
UK), R. Lippmann (MIT

44

Lincoln Lab, USA), J.
Moody (OGI, USA), G.
Palm (Ulm, Germany),
B. Ripley (Oxford, UK),
R. Tibshirani (Toronto,
Canada), H. Wechsler
(GMU, USA), C.
Wellekens (Eurecom,
France) and H. White
(San Diego, USA). The
AS|l consisted of
lectures overviewing
major aspects of
statistical and neural
network learning, their
links to biological
learning and non-linear
dynamics (chaos), and
real-life examples of

pattern recognition
applications. As a
result of lively

interactions between
the participants, the
following topics
emerged as major
themes of the meeting:
(1) Unified framework
for the study of
Predictive Learning in
Statistics and Artificial
Neural Networks
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(ANNSs); (2) Differences
and similarities
between statistical and
ANN methods for non
parametric estimation
from examples
(learning); (3)
Fundamental
connections between
artificial learning
systems and biological
learning systems.
Using R for
Introductory
Statistics CRC Press
The second edition of a
bestselling textbook,
Using R for
Introductory Statistics
guides students
through the basics of
R, helping them
overcome the
sometimes steep
learning curve. The
author does this by
breaking the material
down into small, task-
oriented steps. The
second edition
maintains the features

45

that made the first
edition so popular,
while updating data,
examples, and changes
to R in line with the
current version. See
What's New in the
Second Edition:
Increased emphasis on
more idiomatic R
provides a grounding in
the functionality of
base R. Discussions of
the use of RStudio
helps new R users
avoid as many pitfalls
as possible. Use of
knitr package makes
code easier to read
and therefore easier to
reason about.
Additional information
on computer-intensive
approaches motivates
the traditional
approach. Updated
examples and data
make the information
current and topical.
The book has an
accompanying

package, UsingR,
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available from CRAN,
R’s repository of user-
contributed packages.
The package contains
the data sets
mentioned in the text
(data(package="Using
R")), answers to
selected problems
(answers()), a few
demonstrations
(demo()), the errata
(errata()), and sample
code from the text. The
topics of this text line
up closely with
traditional teaching
progression; however,
the book also
highlights computer-
intensive approaches
to motivate the more
traditional approach.
The authors emphasize
realistic data and
examples and rely on
visualization
techniques to gather
insight. They introduce
statistics and R
seamlessly, giving
students the tools they

need to use R and the
information they need
to navigate the
sometimes complex
world of statistical
computing.

Around the World
Right Now S/eeping

Bear Press
In this multicultural
travelogue through

each of the 24 time
zones, young readers
are invited to travel the
world and experience
all the people, places,
and things that exist
on our planet right
now. In every minute
of every hour of every
day, something
wonderful is happening
around our world. In
Santa Fe, New Mexico,
an artist sits behind his
easel working on a
painting. While at the
same time in
Greenland, an Inuit boy
begins training his first
pack of sled dogs.
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While in Madagascar, a
playful lemur is trying
to steal treats from a
family's picnic, just as
a baby humpback
whale is born deep in
the Pacific Ocean. A
perfect read-aloud to
help introduce
geography and time-
telling as well as a
celebration of the
richness and diversity
of life on our planet.

The Encyclopaedia
Britannica

A Dictionary of Arts,
Sciences, Literature
and General
Information

The Elements of
Statistical Learning
Createspace
Independent Publishing
Platform

The Elements of
Statistical Learning
features many topics
not covered in the

47
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original, including
graphical models,
random  forests,

ensemble methods,
least angle regression
& path algorithms for
the lasso, non-negative
matrix factorisation,
and spectral clustering.
There is also a chapter
on methods for "wide"
data (p bigger than n),
including multiple
testing and false
discovery rates.This
book describes the
important ideas in a
variety of fields such as
medicine, biology,
finance, and marketing
in a common
conceptual framework.
While the approach is
statistical, the
emphasis is on
concepts rather than
mathematics. Many
examples are given,
with a liberal use of
colour graphics. Itis a
valuable resource for
statisticians and
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anyone interested in
data mining in science
or industry. The book's
coverage is broad,
from supervised
learning (prediction) to
unsupervised learning.

Machine Learning

a Concise
Introduction john
Wiley & Sons

AN INTRODUCTION TO
MACHINE LEARNING
THAT INCLUDES THE
FUNDAMENTAL
TECHNIQUES,
METHODS, AND
APPLICATIONS Machine
Learning: a Concise
Introduction offers a
comprehensive
introduction to the core
concepts, approaches,
and applications of
machine learning. The
author—an expert in

applied problems in
classification,

regression, clustering,
density estimation, and
dimension reduction.
The design principles
behind the techniques
are emphasized,
including the bias-
variance trade-off and
its influence on the
design of ensemble
methods.

Understanding these
principles leads to
more  flexible and
successful applications.
Machine Learning: a
Concise Introduction
also includes methods
for optimization, risk
estimation, and model
selection— essential
elements of most
applied projects. This
important resource:
[llustrates many
classification methods

the field—presents with a single, running
fundamental ideas, example, highlighting
terminology, and similarities and
techniques for solving differences  between
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methods Presents R
source code which
shows how to apply
and interpret many of
the techniques covered
Includes many
thoughtful exercises as
an integral part of the
text, with an appendix
of selected solutions

Contains useful
information for
effectively

communicating with
clients A volume in the
popular Wiley Series in
Probability and
Statistics, Machine
Learning: a Concise
Introduction offers the
practical information
needed for an
understanding of the
methods and
application of machine
learning. STEVEN W.
KNOX holds a Ph.D. in
Mathematics from the
University of Illinois

and an M.S. in
Statistics from
Carnegie Mellon

49

University. He has over
twenty years’
experience in using
Machine Learning,
Statistics, and
Mathematics to solve
real-world problems.
He currently serves as
Technical Director of
Mathematics Research
and Senior Advocate
for Data Science at the

National Security
Agency.

The Art and
Technique of Pen
Drawing Courier
Corporation
Excellent reference
describes line
technique; drawing the
figure, face, and
hands; humorous
illustration; pen
drawing for

advertisers; landscape
and architectural
illustration. Drawings
by Ddurer, Holbein,
Doré, Rackham,
Beardsley, Klinger,



more. 161 figures.

Introduction to
Statistical Machine
Learning Morgan
Kaufmann

Machine learning
allows computers to
learn and discern

patterns without
actually being
programmed. When

Statistical techniques
and machine learning
are combined together
they are a powerful
tool for analysing
various kinds of data in
many computer
science/engineering
areas including, image
processing, speech
processing, natural
language processing,

50

Learning provides a
general introduction to
machine learning that
covers a wide range of
topics concisely and
will help you bridge the
gap between theory
and practice. Part |

discusses the
fundamental concepts
of statistics and

probability that are
used in describing
machine learning
algorithms. Part Il and
Part lll explain the two
major approaches of
machine learning
techniques; generative
methods and
discriminative

methods. While Part IlI
provides an in-depth
look at advanced

robot control, as well topics that play
as in fundamental essential roles in
sciences such as making machine
biology, medicine, learning algorithms
astronomy, physics, more useful in practice.
and materials. The accompanying
Introduction to MATLAB/Octave

Statistical Machine programs provide you
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with the necessary
practical skills needed
to accomplish a wide
range of data analysis
tasks. Provides the
necessary background
material to understand
machine learning such
as statistics,
probability, linear
algebra, and calculus.
Complete coverage of
the generative
approach to statistical
pattern recognition and
the discriminative
approach to statistical
machine learning.
Includes
MATLAB/Octave

51

programs so that
readers can test the
algorithms numerically
and acquire both
mathematical and
practical skills in a
wide range of data
analysis tasks
Discusses a wide range
of applications in
machine learning and
statistics and provides
examples drawn from

image processing,
speech processing,
natural language
processing, robot
control, as well as
biology, medicine,
astronomy, physics,

and materials.



