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A comprehensive introduction to the tools, techniques and applications of convex optimization.
The twenty-first 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: 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.
"Spectral Audio Signal Processing is the fourth book in the music signal processing series by Julius O. Smith. One can
say that human hearing occurs in terms of spectral models. As a result, spectral models are especially useful in audio
applications. For example, with the right spectral model, one can discard most of the information contained in a sound
waveform without changing how it sounds. This is the basis of modern audio compression techniques."--Publisher's
description.
Applied Linear Statistical Models 5e is the long established leading authoritative text and reference on statistical
modeling. For students in most any discipline where statistical analysis or interpretation is used, ALSM serves as the
standard work. The text includes brief introductory and review material, and then proceeds through regression and
modeling for the first half, and through ANOVA and Experimental Design in the second half. All topics are presented in a
precise and clear style supported with solved examples, numbered formulae, graphic illustrations, and "Notes" to provide
depth and statistical accuracy and precision. Applications used within the text and the hallmark problems, exercises, and
projects are drawn from virtually all disciplines and fields providing motivation for students in virtually any college. The
Fifth edition provides an increased use of computing and graphical analysis throughout, without sacrificing concepts or
rigor. In general, the 5e uses larger data sets in examples and exercises, and where methods can be automated within
software without loss of understanding, it is so done.
This book was written to rigorously illustrate the practical application of the projective approach to linear models. To
some, this may seem contradictory. I contend that it is possible to be both rigorous and illustrative and that it is possible
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to use the projective approach in practical applications. Therefore, unlike many other books on linear models, the use of
projections and sub spaces does not stop after the general theory. They are used wherever I could figure out how to do
it. Solving normal equations and using calculus (outside of maximum likelihood theory) are anathema to me. This is
because I do not believe that they contribute to the understanding of linear models. I have similar feelings about the use
of side conditions. Such topics are mentioned when appropriate and thenceforward avoided like the plague. On the other
side of the coin, I just as strenuously reject teaching linear models with a coordinate free approach. Although Joe Eaton
assures me that the issues in complicated problems frequently become clearer when considered free of coordinate
systems, my experience is that too many people never make the jump from coordinate free theory back to practical
applications. I think that coordinate free theory is better tackled after mastering linear models from some other approach.
In particular, I think it would be very easy to pick up the coordinate free approach after learning the material in this book.
See Eaton (1983) for an excellent exposition of the coordinate free approach.
Getting numbers is easy; getting numbers you can trust is hard. This practical guide by experimentation leaders at
Google, LinkedIn, and Microsoft will teach you how to accelerate innovation using trustworthy online controlled
experiments, or A/B tests. Based on practical experiences at companies that each run more than 20,000 controlled
experiments a year, the authors share examples, pitfalls, and advice for students and industry professionals getting
started with experiments, plus deeper dives into advanced topics for practitioners who want to improve the way they
make data-driven decisions. Learn how to • Use the scientific method to evaluate hypotheses using controlled
experiments • Define key metrics and ideally an Overall Evaluation Criterion • Test for trustworthiness of the results and
alert experimenters to violated assumptions • Build a scalable platform that lowers the marginal cost of experiments
close to zero • Avoid pitfalls like carryover effects and Twyman's law • Understand how statistical issues play out in
practice.
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
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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 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.
Introduction to Applied Linear AlgebraVectors, Matrices, and Least SquaresCambridge University Press
Regression is the branch of Statistics in which a dependent variable of interest is modelled as a linear combination of one or more predictor
variables, together with a random error. The subject is inherently two- or higher- dimensional, thus an understanding of Statistics in one
dimension is essential. Regression: Linear Models in Statistics fills the gap between introductory statistical theory and more specialist sources
of information. In doing so, it provides the reader with a number of worked examples, and exercises with full solutions. The book begins with
simple linear regression (one predictor variable), and analysis of variance (ANOVA), and then further explores the area through inclusion of
topics such as multiple linear regression (several predictor variables) and analysis of covariance (ANCOVA). The book concludes with special
topics such as non-parametric regression and mixed models, time series, spatial processes and design of experiments. Aimed at 2nd and 3rd
year undergraduates studying Statistics, Regression: Linear Models in Statistics requires a basic knowledge of (one-dimensional) Statistics,
as well as Probability and standard Linear Algebra. Possible companions include John Haigh’s Probability Models, and T. S. Blyth & E.F.
Robertsons’ Basic Linear Algebra and Further Linear Algebra.
A concise and self-contained introduction to causal inference, increasingly important in data science and machine learning. The
mathematization of causality is a relatively recent development, and has become increasingly important in data science and machine
learning. This book offers a self-contained and concise introduction to causal models and how to learn them from data. After explaining the
need for causal models and discussing some of the principles underlying causal inference, the book teaches readers how to use causal
models: how to compute intervention distributions, how to infer causal models from observational and interventional data, and how causal
ideas could be exploited for classical machine learning problems. All of these topics are discussed first in terms of two variables and then in
the more general multivariate case. The bivariate case turns out to be a particularly hard problem for causal learning because there are no
conditional independences as used by classical methods for solving multivariate cases. The authors consider analyzing statistical
asymmetries between cause and effect to be highly instructive, and they report on their decade of intensive research into this problem. The
book is accessible to readers with a background in machine learning or statistics, and can be used in graduate courses or as a reference for
researchers. The text includes code snippets that can be copied and pasted, exercises, and an appendix with a summary of the most
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important technical concepts.
This book describes an array of power tools for data analysis that are based on nonparametric regression and smoothing techniques. These
methods relax the linear assumption of many standard models and allow analysts to uncover structure in the data that might otherwise have
been missed. While McCullagh and Nelder's Generalized Linear Models shows how to extend the usual linear methodology to cover analysis
of a range of data types, Generalized Additive Models enhances this methodology even further by incorporating the flexibility of
nonparametric regression. Clear prose, exercises in each chapter, and case studies enhance this popular text.
A comprehensive introduction to machine learning that uses probabilistic models and inference as a unifying approach. Today's Web-enabled
deluge of electronic data calls for automated methods of data analysis. Machine learning provides these, developing methods that can
automatically detect patterns in data and then use the uncovered patterns to predict future data. This textbook offers a comprehensive and
self-contained introduction to the field of machine learning, based on a unified, probabilistic approach. The coverage combines breadth and
depth, offering necessary background material on such topics as probability, optimization, and linear algebra as well as discussion of recent
developments in the field, including conditional random fields, L1 regularization, and deep learning. The book is written in an informal,
accessible style, complete with pseudo-code for the most important algorithms. All topics are copiously illustrated with color images and
worked examples drawn from such application domains as biology, text processing, computer vision, and robotics. Rather than providing a
cookbook of different heuristic methods, the book stresses a principled model-based approach, often using the language of graphical models
to specify models in a concise and intuitive way. Almost all the models described have been implemented in a MATLAB software
package—PMTK (probabilistic modeling toolkit)—that is freely available online. The book is suitable for upper-level undergraduates with an
introductory-level college math background and beginning graduate students.
Statistics is a subject of many uses and surprisingly few effective practitioners. The traditional road to statistical knowledge is blocked, for
most, by a formidable wall of mathematics. The approach in An Introduction to the Bootstrap avoids that wall. It arms scientists and
engineers, as well as statisticians, with the computational techniques they need to analyze and understand complicated data sets.
Least squares estimation, when used appropriately, is a powerful research tool. A deeper understanding of the regression concepts is
essential for achieving optimal benefits from a least squares analysis. This book builds on the fundamentals of statistical methods and
provides appropriate concepts that will allow a scientist to use least squares as an effective research tool. Applied Regression Analysis is
aimed at the scientist who wishes to gain a working knowledge of regression analysis. The basic purpose of this book is to develop an
understanding of least squares and related statistical methods without becoming excessively mathematical. It is the outgrowth of more than
30 years of consulting experience with scientists and many years of teaching an applied regression course to graduate students. Applied
Regression Analysis serves as an excellent text for a service course on regression for non-statisticians and as a reference for researchers. It
also provides a bridge between a two-semester introduction to statistical methods and a thoeretical linear models course. Applied Regression
Analysis emphasizes the concepts and the analysis of data sets. It provides a review of the key concepts in simple linear regression, matrix
operations, and multiple regression. Methods and criteria for selecting regression variables and geometric interpretations are discussed.
Polynomial, trigonometric, analysis of variance, nonlinear, time series, logistic, random effects, and mixed effects models are also discussed.
Detailed case studies and exercises based on real data sets are used to reinforce the concepts. The data sets used in the book are available
on the Internet.
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Hayashi's Econometrics promises to be the next great synthesis of modern econometrics. It introduces first year Ph.D.
students to standard graduate econometrics material from a modern perspective. It covers all the standard material
necessary for understanding the principal techniques of econometrics from ordinary least squares through cointegration.
The book is also distinctive in developing both time-series and cross-section analysis fully, giving the reader a unified
framework for understanding and integrating results. Econometrics has many useful features and covers all the important
topics in econometrics in a succinct manner. All the estimation techniques that could possibly be taught in a first-year
graduate course, except maximum likelihood, are treated as special cases of GMM (generalized methods of moments).
Maximum likelihood estimators for a variety of models (such as probit and tobit) are collected in a separate chapter. This
arrangement enables students to learn various estimation techniques in an efficient manner. Eight of the ten chapters
include a serious empirical application drawn from labor economics, industrial organization, domestic and international
finance, and macroeconomics. These empirical exercises at the end of each chapter provide students a hands-on
experience applying the techniques covered in the chapter. The exposition is rigorous yet accessible to students who
have a working knowledge of very basic linear algebra and probability theory. All the results are stated as propositions,
so that students can see the points of the discussion and also the conditions under which those results hold. Most
propositions are proved in the text. For those who intend to write a thesis on applied topics, the empirical applications of
the book are a good way to learn how to conduct empirical research. For the theoretically inclined, the no-compromise
treatment of the basic techniques is a good preparation for more advanced theory courses.
Surveys the theory and history of the alternating direction method of multipliers, and discusses its applications to a wide
variety of statistical and machine learning problems of recent interest, including the lasso, sparse logistic regression,
basis pursuit, covariance selection, support vector machines, and many others.
This book brings together expert researchers engaged in Monte-Carlo simulation-based statistical modeling, offering
them a forum to present and discuss recent issues in methodological development as well as public health applications. It
is divided into three parts, with the first providing an overview of Monte-Carlo techniques, the second focusing on missing
data Monte-Carlo methods, and the third addressing Bayesian and general statistical modeling using Monte-Carlo
simulations. The data and computer programs used here will also be made publicly available, allowing readers to
replicate the model development and data analysis presented in each chapter, and to readily apply them in their own
research. Featuring highly topical content, the book has the potential to impact model development and data analyses
across a wide spectrum of fields, and to spark further research in this direction.
This volume focuses on recent developments in the use of structural econometric models in empirical economics. The
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first part looks at recent developments in the estimation of dynamic discrete choice models. The second part looks at
recent advances in the area empirical matching models.
A Primer on Partial Least Squares Structural Equation Modeling (PLS-SEM) by Joseph F. Hair, Jr., G. Tomas M. Hult,
Christian Ringle, and Marko Sarstedt is a practical guide that provides concise instructions on how to use partial least
squares structural equation modeling (PLS-SEM), an evolving statistical technique, to conduct research and obtain
solutions. Featuring the latest research, new examples using the SmartPLS software, and expanded discussions
throughout, the Second Edition is designed to be easily understood by those with limited statistical and mathematical
training who want to pursue research opportunities in new ways.
In December 1974 the first realtime conversation on the ARPAnet took place between Culler- Harrison Incorporated in
Goleta, California, and MIT Lincoln Laboratory in Lexington, Massachusetts. This was the first successful application of
realtime digital speech communication over a packet network and an early milestone in the explosion of realtime signal
processing of speech, audio, images, and video that we all take for granted today. It could be considered as the first
voice over Internet Protocol (VoIP), except that the Internet Protocol (IP) had not yet been established. In fact, the
interest in realtime signal processing had an indirect, but major, impact on the development of IP. This is the story of the
development of linear predictive coded (LPC) speech and how it came to be used in the first successful packet speech
experiments. Several related stories are recounted as well. The history is preceded by a tutorial on linear prediction
methods which incorporates a variety of views to provide context for the stories. This part is a technical survey of the
fundamental ideas of linear prediction that are important for speech processing, but the development departs from
traditional treatments and takes advantage of several shortcuts, simplifications, and unifications that come with years of
hindsight. In particular, some of the key results are proved using short and simple techniques that are not as well known
as they should be, and it also addresses some of the common assumptions made when modeling random signals. The
reader interested only in the history and already familiar with or uninterested in the technical details of linear prediction
and speech may skip Part I entirely.
This lively and engaging book explains the things you have to know in order to read empirical papers in the social and
health sciences, as well as the techniques you need to build statistical models of your own. The discussion in the book is
organized around published studies, as are many of the exercises. Relevant journal articles are reprinted at the back of
the book. Freedman makes a thorough appraisal of the statistical methods in these papers and in a variety of other
examples. He illustrates the principles of modelling, and the pitfalls. The discussion shows you how to think about the
critical issues - including the connection (or lack of it) between the statistical models and the real phenomena. The book
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is written for advanced undergraduates and beginning graduate students in statistics, as well as students and
professionals in the social and health sciences.
Text analytics (TA) covers a very wide research area. Its overarching goal is to discover and present knowledge — facts, rules, and
relationships — that is otherwise hidden in the textual content. The authors of this book guide us in a quest to attain this knowledge
automatically, by applying various machine learning techniques.This book describes recent development in multilingual text
analysis. It covers several specific examples of practical TA applications, including their problem statements, theoretical
background, and implementation of the proposed solution. The reader can see which preprocessing techniques and text
representation models were used, how the evaluation process was designed and implemented, and how these approaches can be
adapted to multilingual domains.
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.
The main features of this text are a thorough treatment of cross-section models--including qualitative response models, censored
and truncated regression models, and Markov and duration models--and a rigorous presentation of large sample theory, classical
least-squares and generalized least-squares theory, and nonlinear simultaneous equation models.
This text prepares first-year graduate students and advanced undergraduates for empirical research in economics, and also
equips them for specialization in econometric theory, business, and sociology. A Course in Econometrics is likely to be the text
most thoroughly attuned to the needs of your students. Derived from the course taught by Arthur S. Goldberger at the University of
Wisconsin-Madison and at Stanford University, it is specifically designed for use over two semesters, offers students the most
thorough grounding in introductory statistical inference, and offers a substantial amount of interpretive material. The text brims with
insights, strikes a balance between rigor and intuition, and provokes students to form their own critical opinions. A Course in
Econometrics thoroughly covers the fundamentals—classical regression and simultaneous equations—and offers clear and logical
explorations of asymptotic theory and nonlinear regression. To accommodate students with various levels of preparation, the text
opens with a thorough review of statistical concepts and methods, then proceeds to the regression model and its variants. Bold
subheadings introduce and highlight key concepts throughout each chapter. Each chapter concludes with a set of exercises
specifically designed to reinforce and extend the material covered. Many of the exercises include real micro-data analyses, and all
are ideally suited to use as homework and test questions.
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
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not enough observations," and powerful model validation techniques based on the bootstrap. This text realistically deals with
model uncertainty and its effects on inference to achieve "safe data mining".
A groundbreaking introduction to vectors, matrices, and least squares for engineering applications, offering a wealth of practical
examples.
The Wiley-Interscience Paperback Series consists of selected books that have been made more accessible to consumers in an
effort to increase global appeal and general circulation. With these new unabridged softcover volumes, Wiley hopes to extend the
lives of these works by making them available to future generations of statisticians, mathematicians, and scientists. "The effort of
Professor Fuller is commendable . . . [the book] provides a complete treatment of an important and frequently ignored topic. Those
who work with measurement error models will find it valuable. It is the fundamental book on the subject, and statisticians will
benefit from adding this book to their collection or to university or departmental libraries." -Biometrics "Given the large and diverse
literature on measurement error/errors-in-variables problems, Fuller's book is most welcome. Anyone with an interest in the subject
should certainly have this book." -Journal of the American Statistical Association "The author is to be commended for providing a
complete presentation of a very important topic. Statisticians working with measurement error problems will benefit from adding
this book to their collection." -Technometrics " . . . this book is a remarkable achievement and the product of impressive top-grade
scholarly work." -Journal of Applied Econometrics Measurement Error Models offers coverage of estimation for situations where
the model variables are observed subject to measurement error. Regression models are included with errors in the variables,
latent variable models, and factor models. Results from several areas of application are discussed, including recent results for
nonlinear models and for models with unequal variances. The estimation of true values for the fixed model, prediction of true
values under the random model, model checks, and the analysis of residuals are addressed, and in addition, procedures are
illustrated with data drawn from nearly twenty real data sets.
The second edition of a comprehensive state-of-the-art graduate level text on microeconometric methods, substantially revised
and updated. The second edition of this acclaimed graduate text provides a unified treatment of two methods used in
contemporary econometric research, cross section and data panel methods. By focusing on assumptions that can be given
behavioral content, the book maintains an appropriate level of rigor while emphasizing intuitive thinking. The analysis covers both
linear and nonlinear models, including models with dynamics and/or individual heterogeneity. In addition to general estimation
frameworks (particular methods of moments and maximum likelihood), specific linear and nonlinear methods are covered in detail,
including probit and logit models and their multivariate, Tobit models, models for count data, censored and missing data schemes,
causal (or treatment) effects, and duration analysis. Econometric Analysis of Cross Section and Panel Data was the first graduate
econometrics text to focus on microeconomic data structures, allowing assumptions to be separated into population and sampling
assumptions. This second edition has been substantially updated and revised. Improvements include a broader class of models
for missing data problems; more detailed treatment of cluster problems, an important topic for empirical researchers; expanded
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discussion of "generalized instrumental variables" (GIV) estimation; new coverage (based on the author's own recent research) of
inverse probability weighting; a more complete framework for estimating treatment effects with panel data, and a firmly established
link between econometric approaches to nonlinear panel data and the "generalized estimating equation" literature popular in
statistics and other fields. New attention is given to explaining when particular econometric methods can be applied; the goal is not
only to tell readers what does work, but why certain "obvious" procedures do not. The numerous included exercises, both
theoretical and computer-based, allow the reader to extend methods covered in the text and discover new insights.
In addition to econometric essentials, this book covers important new extensions as well as how to get standard errors right. The
authors explain why fancier econometric techniques are typically unnecessary and even dangerous.
Some of the key mathematical results are stated without proof in order to make the underlying theory acccessible to a wider
audience. The book assumes a knowledge only of basic calculus, matrix algebra, and elementary statistics. The emphasis is on
methods and the analysis of data sets. The logic and tools of model-building for stationary and non-stationary time series are
developed in detail and numerous exercises, many of which make use of the included computer package, provide the reader with
ample opportunity to develop skills in this area. The core of the book covers stationary processes, ARMA and ARIMA processes,
multivariate time series and state-space models, with an optional chapter on spectral analysis. Additional topics include harmonic
regression, the Burg and Hannan-Rissanen algorithms, unit roots, regression with ARMA errors, structural models, the EM
algorithm, generalized state-space models with applications to time series of count data, exponential smoothing, the Holt-Winters
and ARAR forecasting algorithms, transfer function models and intervention analysis. Brief introducitons are also given to
cointegration and to non-linear, continuous-time and long-memory models. The time series package included in the back of the
book is a slightly modified version of the package ITSM, published separately as ITSM for Windows, by Springer-Verlag, 1994. It
does not handle such large data sets as ITSM for Windows, but like the latter, runs on IBM-PC compatible computers under either
DOS or Windows (version 3.1 or later). The programs are all menu-driven so that the reader can immediately apply the techniques
in the book to time series data, with a minimal investment of time in the computational and algorithmic aspects of the analysis.
This book provides the most comprehensive treatment to date of microeconometrics, the analysis of individual-level data on the
economic behavior of individuals or firms using regression methods for cross section and panel data. The book is oriented to the
practitioner. A basic understanding of the linear regression model with matrix algebra is assumed. The text can be used for a
microeconometrics course, typically a second-year economics PhD course; for data-oriented applied microeconometrics field
courses; and as a reference work for graduate students and applied researchers who wish to fill in gaps in their toolkit.
Distinguishing features of the book include emphasis on nonlinear models and robust inference, simulation-based estimation, and
problems of complex survey data. The book makes frequent use of numerical examples based on generated data to illustrate the
key models and methods. More substantially, it systematically integrates into the text empirical illustrations based on seven large
and exceptionally rich data sets.
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Discover New Methods for Dealing with High-Dimensional Data A sparse statistical model has only a small number of nonzero
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 l1 penalties to generalized linear models and support vector machines, cover
generalized penalties such as the elastic net and group lasso, and review numerical methods for optimization. They also present
statistical 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 appreciate this thorough and up-to-date treatment of sparse statistical modeling.
The statistics profession is at a unique point in history. The need for valid statistical tools is greater than ever; data sets are
massive, often measuring hundreds of thousands of measurements for a single subject. The field is ready to move towards clear
objective benchmarks under which tools can be evaluated. Targeted learning allows (1) the full generalization and utilization of
cross-validation as an estimator selection tool so that the subjective choices made by humans are now made by the machine, and
(2) targeting the fitting of the probability distribution of the data toward the target parameter representing the scientific question of
interest. This book is aimed at both statisticians and applied researchers interested in causal inference and general effect
estimation for observational and experimental data. Part I is an accessible introduction to super learning and the targeted
maximum likelihood estimator, including related concepts necessary to understand and apply these methods. Parts II-IX handle
complex data structures and topics applied researchers will immediately recognize from their own research, including time-toevent outcomes, direct and indirect effects, positivity violations, case-control studies, censored data, longitudinal data, and
genomic studies.
Numerical Algorithms: Methods for Computer Vision, Machine Learning, and Graphics presents a new approach to numerical
analysis for modern computer scientists. Using examples from a broad base of computational tasks, including data processing,
computational photography, and animation, the textbook introduces numerical modeling and algorithmic desig
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