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Discover a variety of data-mining algorithms that are
useful for selecting small sets of important features from
among unwieldy masses of candidates, or extracting
useful features from measured variables. As a serious
data miner you will often be faced with thousands of
candidate features for your prediction or classification
application, with most of the features being of little or no
value. You’ll know that many of these features may be
useful only in combination with certain other features
while being practically worthless alone or in combination
with most others. Some features may have enormous
predictive power, but only within a small, specialized
area of the feature space. The problems that plague
modern data miners are endless. This book helps you
solve this problem by presenting modern feature
selection techniques and the code to implement them.
Some of these techniques are: Forward selection
component analysis Local feature selection Linking
features and a target with a hidden Markov model
Improvements on traditional stepwise selection Nominalto-ordinal conversion All algorithms are intuitively
justified and supported by the relevant equations and
explanatory material. The author also presents and
explains complete, highly commented source code. The
example code is in C++ and CUDA C but Python or other
code can be substituted; the algorithm is important, not
the code that's used to write it. What You Will Learn
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Combine principal component analysis with forward and
backward stepwise selection to identify a compact
subset of a large collection of variables that captures the
maximum possible variation within the entire set. Identify
features that may have predictive power over only a
small subset of the feature domain. Such features can be
profitably used by modern predictive models but may be
missed by other feature selection methods. Find an
underlying hidden Markov model that controls the
distributions of feature variables and the target
simultaneously. The memory inherent in this method is
especially valuable in high-noise applications such as
prediction of financial markets. Improve traditional
stepwise selection in three ways: examine a collection of
'best-so-far' feature sets; test candidate features for
inclusion with cross validation to automatically and
effectively limit model complexity; and at each step
estimate the probability that our results so far could be
just the product of random good luck. We also estimate
the probability that the improvement obtained by adding
a new variable could have been just good luck. Take a
potentially valuable nominal variable (a category or class
membership) that is unsuitable for input to a prediction
model, and assign to each category a sensible numeric
value that can be used as a model input. Who This Book
Is For Intermediate to advanced data science
programmers and analysts. C++ and CUDA C
experience is highly recommended. However, this book
can be used as a framework using other languages such
as Python.
The Handbook of Bayesian Variable Selection provides a
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comprehensive review of theoretical, methodological and
computational aspects of Bayesian methods for variable
selection. It also provides a valuable reference for all
interested in applying existing methods and/or pursuing
methodological extensions.
Statistical Data Mining Using SAS Applications, Second
Edition describes statistical data mining concepts and
demonstrates the features of user-friendly data mining
SAS tools. Integrating the statistical and graphical
analysis tools available in SAS systems, the book
provides complete statistical data mining solutions
without writing SAS program co
A step-by-step guide to predictive modeling! Kattamuri
Sarma's Predictive Modeling with SAS Enterprise Miner:
Practical Solutions for Business Applications, Third
Edition, will show you how to develop and test predictive
models quickly using SAS Enterprise Miner. Using
realistic data, the book explains complex methods in a
simple and practical way to readers from different
backgrounds and industries. Incorporating the latest
version of Enterprise Miner, this third edition also
expands the section on time series. Written for business
analysts, data scientists, statisticians, students,
predictive modelers, and data miners, this
comprehensive text provides examples that will
strengthen your understanding of the essential concepts
and methods of predictive modeling. Topics covered
include logistic regression, regression, decision trees,
neural networks, variable clustering, observation
clustering, data imputation, binning, data exploration,
variable selection, variable transformation, and much
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more, including analysis of textual data. Develop
predictive models quickly, learn how to test numerous
models and compare the results, gain an in-depth
understanding of predictive models and multivariate
methods, and discover how to do in-depth analysis. Do it
all with Predictive Modeling with SAS Enterprise Miner!
Must-have study guide for the SAS® Certified Statistical
Business Analyst Using SAS®9: Regression and
Modeling exam! Written for both new and experienced
SAS programmers, the SAS® Certification Prep Guide:
Statistical Business Analysis Using SAS®9 is an indepth prep guide for the SAS® Certified Statistical
Business Analyst Using SAS®9: Regression and
Modeling exam. The authors step through identifying the
business question, generating results with SAS, and
interpreting the output in a business context. The case
study approach uses both real and simulated data to
master the content of the certification exam. Each
chapter also includes a quiz aimed at testing the
reader’s comprehension of the material presented.
Major topics include: ANOVA Linear Regression Logistic
Regression Inputs for Predictive Modeling Model
Performance For those new to statistical topics or those
needing a review of statistical foundations, this book also
serves as an excellent reference guide for understanding
descriptive and inferential statistics. Appendices can be
found here.
See how data science can answer the questions your
business faces! Applying Data Science: Business Case
Studies Using SAS, by Gerhard Svolba, shows you the
benefits of analytics, how to gain more insight into your
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data, and how to make better decisions. In eight
entertaining and real-world case studies, Svolba
combines data science and advanced analytics with
business questions, illustrating them with data and SAS
code. The case studies range from a variety of fields,
including performing headcount survival analysis for
employee retention, forecasting the demand for new
projects, using Monte Carlo simulation to understand
outcome distribution, among other topics. The data
science methods covered include Kaplan-Meier
estimates, Cox Proportional Hazard Regression, ARIMA
models, Poisson regression, imputation of missing
values, variable clustering, and much more! Written for
business analysts, statisticians, data miners, data
scientists, and SAS programmers, Applying Data
Science bridges the gap between high-level, businessfocused books that skimp on the details and technical
books that only show SAS code with no business
context.
Analysis of covariance is a very useful but often
misunderstood methodology for analyzing data where
important characteristics of the experimental units are
measured but not included as factors in the design. Analysis
of Messy Data, Volume 3: Analysis of Covariance takes the
unique approach of treating the analysis of covariance
problem by looking at a set of regression models, one for
each of the treatments or treatment combinations. Using this
strategy, analysts can use their knowledge of regression
analysis and analysis of variance to help attack the problem.
The authors describe the strategy for one- and two-way
treatment structures with one and multiple covariates in a
completely randomized design structure. They present new
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methods for comparing models and sets of parameters,
including beta-hat models. They carefully investigate the
effect of blocking, explore mixed models, and present a new
methodology for using covariates to analyze data from
nonreplicated experiments. Analysis of covariance provides
an invaluable set of strategies for analyzing data. With its
careful balance of theory and examples, Analysis of Messy
Data: Volume 3 provides a unique and outstanding guide to
the strategy's techniques, theory, and application.
Essentials of Modeling and Analytics illustrates how and why
analytics can be used effectively by loss prevention staff. The
book offers an in-depth overview of analytics, first illustrating
how analytics are used to solve business problems, then
exploring the tools and training that staff will need in order to
engage solutions. The text also covers big data analytical
tools and discusses if and when they are right for retail loss
prevention professionals, and illustrates how to use analytics
to test the effectiveness of loss prevention initiatives. Ideal for
loss prevention personnel on all levels, this book can also be
used for loss prevention analytics courses. Essentials of
Modeling and Analytics was named one of the best Analytics
books of all time by BookAuthority, one of the world's leading
independent sites for nonfiction book recommendations.
Data preparation involves transforming raw data in to a form
that can be modeled using machine learning algorithms. Cut
through the equations, Greek letters, and confusion, and
discover the specialized data preparation techniques that you
need to know to get the most out of your data on your next
project. Using clear explanations, standard Python libraries,
and step-by-step tutorial lessons, you will discover how to
confidently and effectively prepare your data for predictive
modeling with machine learning.
This volume describes how to conceptualize, perform, and
critique traditional generalized linear models (GLMs) from a
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Bayesian perspective and how to use modern computational
methods to summarize inferences using simulation.
Introducing dynamic modeling for GLMs and containing over
1000 references and equations, Generalized Linear Models
considers parametric and semiparametric approaches to
overdispersed GLMs, presents methods of analyzing
correlated binary data using latent variables. It also proposes
a semiparametric method to model link functions for binary
response data, and identifies areas of important future
research and new applications of GLMs.
Praise for the Fourth Edition: "This book is . . . an excellent
source of examples for regression analysis. It has been and
still is readily readable and understandable." —Journal of the
American Statistical Association Regression analysis is a
conceptually simple method for investigating relationships
among variables. Carrying out a successful application of
regression analysis, however, requires a balance of
theoretical results, empirical rules, and subjective judgment.
Regression Analysis by Example, Fifth Edition has been
expanded and thoroughly updated to reflect recent advances
in the field. The emphasis continues to be on exploratory data
analysis rather than statistical theory. The book offers indepth treatment of regression diagnostics, transformation,
multicollinearity, logistic regression, and robust regression.
The book now includes a new chapter on the detection and
correction of multicollinearity, while also showcasing the use
of the discussed methods on newly added data sets from the
fields of engineering, medicine, and business. The Fifth
Edition also explores additional topics, including: Surrogate
ridge regression Fitting nonlinear models Errors in variables
ANOVA for designed experiments Methods of regression
analysis are clearly demonstrated, and examples containing
the types of irregularities commonly encountered in the real
world are provided. Each example isolates one or two
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techniques and features detailed discussions, the required
assumptions, and the evaluated success of each technique.
Additionally, methods described throughout the book can be
carried out with most of the currently available statistical
software packages, such as the software package R.
Regression Analysis by Example, Fifth Edition is suitable for
anyone with an understanding of elementary statistics.
This book is a practical guide to problems that commonly
arise when developing a machine learning project. The book's
topics are: Exploratory data analysis Data Preparation
Selecting best variables Assessing Model Performance More
information on predictive modeling will be included soon. This
book tries to demonstrate what it says with short and wellexplained examples. This is valid for both theoretical and
practical aspects (through comments in the code). This book,
as well as the development of a data project, is not linear.
The chapters are related among them. For example, the
missing values chapter can lead to the cardinality reduction in
categorical variables. Or you can read the data type chapter
and then change the way you deal with missing values.
You¿ll find references to other websites so you can expand
your study, this book is just another step in the learning
journey. It's open-source and can be found at
http://livebook.datascienceheroes.com

This book offers an application-oriented guide to
random forests: a statistical learning method
extensively used in many fields of application, thanks
to its excellent predictive performance, but also to its
flexibility, which places few restrictions on the nature
of the data used. Indeed, random forests can be
adapted to both supervised classification problems
and regression problems. In addition, they allow us
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to consider qualitative and quantitative explanatory
variables together, without pre-processing.
Moreover, they can be used to process standard
data for which the number of observations is higher
than the number of variables, while also performing
very well in the high dimensional case, where the
number of variables is quite large in comparison to
the number of observations. Consequently, they are
now among the preferred methods in the toolbox of
statisticians and data scientists. The book is
primarily intended for students in academic fields
such as statistical education, but also for
practitioners in statistics and machine learning. A
scientific undergraduate degree is quite sufficient to
take full advantage of the concepts, methods, and
tools discussed. In terms of computer science skills,
little background knowledge is required, though an
introduction to the R language is recommended.
Random forests are part of the family of tree-based
methods; accordingly, after an introductory chapter,
Chapter 2 presents CART trees. The next three
chapters are devoted to random forests. They focus
on their presentation (Chapter 3), on the variable
importance tool (Chapter 4), and on the variable
selection problem (Chapter 5), respectively. After
discussing the concepts and methods, we illustrate
their implementation on a running example. Then,
various complements are provided before examining
additional examples. Throughout the book, each
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result is given together with the code (in R) that can
be used to reproduce it. Thus, the book offers
readers essential information and concepts, together
with examples and the software tools needed to
analyse data using random forests.
This book focuses on tools and techniques for
building regression models using real-world data and
assessing their validity. A key theme throughout the
book is that it makes sense to base inferences or
conclusions only on valid models. Plots are shown to
be an important tool for both building regression
models and assessing their validity. We shall see
that deciding what to plot and how each plot should
be interpreted will be a major challenge. In order to
overcome this challenge we shall need to
understand the mathematical properties of the fitted
regression models and associated diagnostic
procedures. As such this will be an area of focus
throughout the book. In particular, we shall carefully
study the properties of resi- als in order to
understand when patterns in residual plots provide
direct information about model misspecification and
when they do not. The regression output and plots
that appear throughout the book have been genated using R. The output from R that appears in this
book has been edited in minor ways. On the book
web site you will find the R code used in each
example in the text.
The process of developing predictive models
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includes many stages. Most resources focus on the
modeling algorithms but neglect other critical
aspects of the modeling process. This book
describes techniques for finding the best
representations of predictors for modeling and for
nding the best subset of predictors for improving
model performance. A variety of example data sets
are used to illustrate the techniques along with R
programs for reproducing the results.
Time series forecasting is different from other
machine learning problems. The key difference is the
fixed sequence of observations and the constraints
and additional structure this provides. In this Ebook,
finally cut through the math and specialized methods
for time series forecasting. Using clear explanations,
standard Python libraries and step-by-step tutorials
you will discover how to load and prepare data,
evaluate model skill, and implement forecasting
models for time series data.
Due to increasing demands for dimensionality
reduction, research on feature selection has deeply
and widely expanded into many fields, including
computational statistics, pattern recognition,
machine learning, data mining, and knowledge
discovery. Highlighting current research issues,
Computational Methods of Feature Selection
introduces the basic concepts and principles, stateof-the-art algorithms, and novel applications of this
tool. The book begins by exploring unsupervised,
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randomized, and causal feature selection. It then
reports on some recent results of empowering
feature selection, including active feature selection,
decision-border estimate, the use of ensembles with
independent probes, and incremental feature
selection. This is followed by discussions of
weighting and local methods, such as the ReliefF
family, k-means clustering, local feature relevance,
and a new interpretation of Relief. The book
subsequently covers text classification, a new
feature selection score, and both constraint-guided
and aggressive feature selection. The final section
examines applications of feature selection in
bioinformatics, including feature construction as well
as redundancy-, ensemble-, and penalty-based
feature selection. Through a clear, concise, and
coherent presentation of topics, this volume
systematically covers the key concepts, underlying
principles, and inventive applications of feature
selection, illustrating how this powerful tool can
efficiently harness massive, high-dimensional data
and turn it into valuable, reliable information.
In the book "Chemometrics in practical applications",
various practical applications of chemometric
methods in chemistry, biochemistry and chemical
technology are presented, and selected
chemometric methods are described in tutorial style.
The book contains 14 independent chapters and is
devoted to filling the gap between textbooks on
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multivariate data analysis and research journals on
chemometrics and chemoinformatics.
Feature Engineering and SelectionA Practical Approach for
Predictive ModelsCRC Press
Statistical methods are a key part of of data science, yet very
few data scientists have any formal statistics training.
Courses and books on basic statistics rarely cover the topic
from a data science perspective. This practical guide explains
how to apply various statistical methods to data science, tells
you how to avoid their misuse, and gives you advice on
what's important and what's not. Many data science
resources incorporate statistical methods but lack a deeper
statistical perspective. If you’re familiar with the R
programming language, and have some exposure to
statistics, this quick reference bridges the gap in an
accessible, readable format. With this book, you’ll learn: Why
exploratory data analysis is a key preliminary step in data
science How random sampling can reduce bias and yield a
higher quality dataset, even with big data How the principles
of experimental design yield definitive answers to questions
How to use regression to estimate outcomes and detect
anomalies Key classification techniques for predicting which
categories a record belongs to Statistical machine learning
methods that “learn” from data Unsupervised learning
methods for extracting meaning from unlabeled data
This User’s Guide is a resource for investigators and
stakeholders who develop and review observational
comparative effectiveness research protocols. It explains how
to (1) identify key considerations and best practices for
research design; (2) build a protocol based on these
standards and best practices; and (3) judge the adequacy
and completeness of a protocol. Eleven chapters cover all
aspects of research design, including: developing study
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objectives, defining and refining study questions, addressing
the heterogeneity of treatment effect, characterizing
exposure, selecting a comparator, defining and measuring
outcomes, and identifying optimal data sources. Checklists of
guidance and key considerations for protocols are provided at
the end of each chapter. The User’s Guide was created by
researchers affiliated with AHRQ’s Effective Health Care
Program, particularly those who participated in AHRQ’s
DEcIDE (Developing Evidence to Inform Decisions About
Effectiveness) program. Chapters were subject to multiple
internal and external independent reviews. More more
information, please consult the Agency website:
www.effectivehealthcare.ahrq.gov)
The Python ecosystem with scikit-learn and pandas is
required for operational machine learning. Python is the rising
platform for professional machine learning because you can
use the same code to explore different models in R&D then
deploy it directly to production. In this Ebook, learn exactly
how to get started and apply machine learning using the
Python ecosystem.
An Introduction to Generalized Linear Models, Fourth Edition
provides a cohesive framework for statistical modelling, with
an emphasis on numerical and graphical methods. This new
edition of a bestseller has been updated with new sections on
non-linear associations, strategies for model selection, and a
Postface on good statistical practice. Like its predecessor,
this edition presents the theoretical background of
generalized linear models (GLMs) before focusing on
methods for analyzing particular kinds of data. It covers
Normal, Poisson, and Binomial distributions; linear regression
models; classical estimation and model fitting methods; and
frequentist methods of statistical inference. After forming this
foundation, the authors explore multiple linear regression,
analysis of variance (ANOVA), logistic regression, log-linear
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models, survival analysis, multilevel modeling, Bayesian
models, and Markov chain Monte Carlo (MCMC) methods.
Introduces GLMs in a way that enables readers to understand
the unifying structure that underpins them Discusses common
concepts and principles of advanced GLMs, including nominal
and ordinal regression, survival analysis, non-linear
associations and longitudinal analysis Connects Bayesian
analysis and MCMC methods to fit GLMs Contains numerous
examples from business, medicine, engineering, and the
social sciences Provides the example code for R, Stata, and
WinBUGS to encourage implementation of the methods
Offers the data sets and solutions to the exercises online
Describes the components of good statistical practice to
improve scientific validity and reproducibility of results. Using
popular statistical software programs, this concise and
accessible text illustrates practical approaches to estimation,
model fitting, and model comparisons.
A step-by-step introduction to using SAS® statistical software
as a foundational approach to data analysis and interpretation
Presenting a straightforward introduction from the ground up,
SAS® Essentials: Mastering SAS for Data Analytics, Second
Edition illustrates SAS using hands-on learning techniques
and numerous real-world examples. Keeping different
experience levels in mind, the highly-qualified author team
has developed the book over 20 years of teaching
introductory SAS courses. Divided into two sections, the first
part of the book provides an introduction to data
manipulation, statistical techniques, and the SAS
programming language. The second section is designed to
introduce users to statistical analysis using SAS Procedures.
Featuring self-contained chapters to enhance the learning
process, the Second Edition also includes: Programming
approaches for the most up-to-date version of the SAS
platform including information on how to use the SAS
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University Edition Discussions to illustrate the concepts and
highlight key fundamental computational skills that are utilized
by business, government, and organizations alike New
chapters on reporting results in tables and factor analysis
Additional information on the DATA step for data
management with an emphasis on importing data from other
sources, combining data sets, and data cleaning Updated
ANOVA and regression examples as well as other data
analysis techniques A companion website with the discussed
data sets, additional code, and related PowerPoint® slides
SAS Essentials: Mastering SAS for Data Analytics, Second
Edition is an ideal textbook for upper-undergraduate and
graduate-level courses in statistics, data analytics, applied
SAS programming, and statistical computer applications as
well as an excellent supplement for statistical methodology
courses. The book is an appropriate reference for
researchers and academicians who require a basic
introduction to SAS for statistical analysis and for preparation
for the Basic SAS Certification Exam.

Many texts are excellent sources of knowledge about
individual statistical tools, but the art of data analysis is
about choosing and using multiple tools. Instead of
presenting isolated techniques, this text emphasizes
problem solving strategies that address the many issues
arising when developing multivariable models using real
data and not standard textbook examples. It includes
imputation methods for dealing with missing data
effectively, methods for dealing with nonlinear
relationships and for making the estimation of
transformations a formal part of the modeling process,
methods for dealing with "too many variables to analyze
and not enough observations," and powerful model
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validation techniques based on the bootstrap. This text
realistically deals with model uncertainty and its effects
on inference to achieve "safe data mining".
This book provides clear explanatory text, illustrative
mathematics and algorithms, demonstrations of the
iterative process, pseudocode, and well-developed
examples for applications of the branch-and-bound
paradigm to important problems in combinatorial data
analysis. Supplementary material, such as computer
programs, are provided on the world wide web. Dr.
Brusco is an editorial board member for the Journal of
Classification, and a member of the Board of Directors
for the Classification Society of North America.
Explanatory Model Analysis Explore, Explain and
Examine Predictive Models is a set of methods and tools
designed to build better predictive models and to monitor
their behaviour in a changing environment. Today, the
true bottleneck in predictive modelling is neither the lack
of data, nor the lack of computational power, nor
inadequate algorithms, nor the lack of flexible models. It
is the lack of tools for model exploration (extraction of
relationships learned by the model), model explanation
(understanding the key factors influencing model
decisions) and model examination (identification of
model weaknesses and evaluation of model's
performance). This book presents a collection of model
agnostic methods that may be used for any black-box
model together with real-world applications to
classification and regression problems.
« Written for business analysts, data scientists,
statisticians, students, predictive modelers, and data
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miners, this comprehensive text provides examples that
will strengthen your understanding of the essential
concepts and methods of predictive modeling. »-Copyright: 161fdb5db7c53dd5698d8fa1b98ec03b
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