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for the data and the missing data mechanism, and then they apply the theory to a wide range of important
missing data problems. Statistical Analysis with Missing Data, Third Edition starts by introducing readers
to the subject and approaches toward solving it. It looks at the patterns and mechanisms that create the
missing data, as well as a taxonomy of missing data. It then goes on to examine missing data in
experiments, before discussing complete-case and available-case analysis, including weighting methods.
The new edition expands its coverage to include recent work on topics such as nonresponse in sample
surveys, causal inference, diagnostic methods, and sensitivity analysis, among a host of other topics. An
updated "classic" written by renowned authorities on the subject Features over 150 exercises (including
many new ones) Covers recent work on important methods like multiple imputation, robust alternatives to
weighting, and Bayesian methods Revises previous topics based on past student feedback and class
experience Contains an updated and expanded bibliography Statistical Analysis with Missing Data, Third
Edition is an ideal textbook for upper undergraduate and/or beginning graduate level students of the
subject. It is also an excellent source of information for applied statisticians and practitioners in
government and industry.
Case Studies in Neural Data Analysis Mark A. Kramer 2016-11-04 A practical guide to neural data
analysis techniques that presents sample datasets and hands-on methods for analyzing the data. As neural
data becomes increasingly complex, neuroscientists now require skills in computer programming, statistics,
and data analysis. This book teaches practical neural data analysis techniques by presenting example
datasets and developing techniques and tools for analyzing them. Each chapter begins with a specific
example of neural data, which motivates mathematical and statistical analysis methods that are then
applied to the data. This practical, hands-on approach is unique among data analysis textbooks and guides,
and equips the reader with the tools necessary for real-world neural data analysis. The book begins with an
introduction to MATLAB, the most common programming platform in neuroscience, which is used in the
book. (Readers familiar with MATLAB can skip this chapter and might decide to focus on data type or
method type.) The book goes on to cover neural field data and spike train data, spectral analysis,
generalized linear models, coherence, and cross-frequency coupling. Each chapter offers a stand-alone case
study that can be used separately as part of a targeted investigation. The book includes some mathematical
discussion but does not focus on mathematical or statistical theory, emphasizing the practical instead.
References are included for readers who want to explore the theoretical more deeply. The data and
accompanying MATLAB code are freely available on the authors' website. The book can be used for upperlevel undergraduate or graduate courses or as a professional reference. A version of this textbook with all
of the examples in Python is available on the MIT Press website.
Frontiers in Massive Data Analysis National Research Council 2013-09-03 Data mining of massive data sets
is transforming the way we think about crisis response, marketing, entertainment, cybersecurity and
national intelligence. Collections of documents, images, videos, and networks are being thought of not
merely as bit strings to be stored, indexed, and retrieved, but as potential sources of discovery and
knowledge, requiring sophisticated analysis techniques that go far beyond classical indexing and keyword
counting, aiming to find relational and semantic interpretations of the phenomena underlying the data.
Frontiers in Massive Data Analysis examines the frontier of analyzing massive amounts of data, whether in
a static database or streaming through a system. Data at that scale--terabytes and petabytes--is increasingly
common in science (e.g., particle physics, remote sensing, genomics), Internet commerce, business
analytics, national security, communications, and elsewhere. The tools that work to infer knowledge from
data at smaller scales do not necessarily work, or work well, at such massive scale. New tools, skills, and
approaches are necessary, and this report identifies many of them, plus promising research directions to
explore. Frontiers in Massive Data Analysis discusses pitfalls in trying to infer knowledge from massive
data, and it characterizes seven major classes of computation that are common in the analysis of massive
data. Overall, this report illustrates the cross-disciplinary knowledge--from computer science, statistics,
machine learning, and application disciplines--that must be brought to bear to make useful inferences from
massive data.
Core Statistics Simon N. Wood 2015-04-13 Core Statistics is a compact starter course on the theory,
models, and computational tools needed to make informed use of powerful statistical methods.
The Mathematics of Data Michael W. Mahoney 2018-11-15 Nothing provided
High-Dimensional Statistics Martin J. Wainwright 2019-02-21 A coherent introductory text from a
groundbreaking researcher, focusing on clarity and motivation to build intuition and understanding.
An Introduction to Matrix Concentration Inequalities Joel Tropp 2015-05-27 Random matrices now play a
role in many areas of theoretical, applied, and computational mathematics. It is therefore desirable to have
tools for studying random matrices that are flexible, easy to use, and powerful. Over the last fifteen years,
researchers have developed a remarkable family of results, called matrix concentration inequalities, that
achieve all of these goals. This monograph offers an invitation to the field of matrix concentration
inequalities. It begins with some history of random matrix theory; it describes a flexible model for random
matrices that is suitable for many problems; and it discusses the most important matrix concentration
results. To demonstrate the value of these techniques, the presentation includes examples drawn from
statistics, machine learning, optimization, combinatorics, algorithms, scientific computing, and beyond.
Proceedings of the Fifth Berkeley Symposium on Mathematical Statistics and Probability:
Weather modification Lucien Marie Le Cam 1967
Mathematical Statistics Peter .J. Bickel 2015-12-08 Volume I presents fundamental, classical statistical
concepts at the doctorate level without using measure theory. It gives careful proofs of major results and
explains how the theory sheds light on the properties of practical methods. Volume II covers a number of
topics that are important in current measure theory and practice. It emphasizes nonparametric methods
which can really only be implemented with modern computing power on large and complex data sets. In
addition, the set includes a large number of problems with more difficult ones appearing with hints and
partial solutions for the instructor.
Economists' Mathematical Manual Knut Sydsaeter 2011-10-20 This volume presents mathematical
formulas and theorems commonly used in economics. It offers the first grouping of this material for a
specifically economist audience, and it includes formulas like Roy’s identity and Leibniz's rule.
Recountings Joel Segel 2009-01-03 This book traces the history of the MIT Department of Mathematics-one
of the most important mathematics departments in the world-through candid, in-depth, lively conversations
with a select and diverse group of its senior members. The process reveals much about the motivation,
path, and impact of research mathematicians in a society that owes so mu
Environmental Statistics and Data Analysis Wayne R. Ott 2018-12-13 This easy-to-understand
introduction emphasizes the areas of probability theory and statistics that are important in environmental
monitoring, data analysis, research, environmental field surveys, and environmental decision making. It
communicates basic statistical theory with very little abstract mathematical notation, but without omitting
importa
Introduction to High-Dimensional Statistics Christophe Giraud 2021-08-25 Praise for the first edition:
"[This book] succeeds singularly at providing a structured introduction to this active field of research. ... it
is arguably the most accessible overview yet published of the mathematical ideas and principles that one
needs to master to enter the field of high-dimensional statistics. ... recommended to anyone interested in
the main results of current research in high-dimensional statistics as well as anyone interested in acquiring
the core mathematical skills to enter this area of research." —Journal of the American Statistical
Association Introduction to High-Dimensional Statistics, Second Edition preserves the philosophy of the
first edition: to be a concise guide for students and researchers discovering the area and interested in the
mathematics involved. The main concepts and ideas are presented in simple settings, avoiding thereby
unessential technicalities. High-dimensional statistics is a fast-evolving field, and much progress has been
made on a large variety of topics, providing new insights and methods. Offering a succinct presentation of
the mathematical foundations of high-dimensional statistics, this new edition: Offers revised chapters from
the previous edition, with the inclusion of many additional materials on some important topics, including
compress sensing, estimation with convex constraints, the slope estimator, simultaneously low-rank and

Design Automation Methods and Tools for Microfluidics-Based Biochips Jun Zeng 2006-11-08 Design
Automation Methods and Tools for Microfluidics-Based Biochips deals with all aspects of design automation
for microfluidics-based biochips. Experts have contributed chapters on many aspects of biochip design
automation. Topics covered include: device modeling; adaptation of bioassays for on-chip implementations;
numerical methods and simulation tools; architectural synthesis, scheduling and binding of assay
operations; physical design and module placement; fault modeling and testing; and reconfiguration
methods.
High-Dimensional Probability Roman Vershynin 2018-09-27 An integrated package of powerful probabilistic
tools and key applications in modern mathematical data science.
All of Statistics Larry Wasserman 2013-12-11 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 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 usually 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.
Fundamentals of Machine Learning for Predictive Data Analytics, second edition John D. Kelleher
2020-10-20 The second edition of a comprehensive introduction to machine learning approaches used in
predictive data analytics, covering both theory and practice. Machine learning is often used to build
predictive models by extracting patterns from large datasets. These models are used in predictive data
analytics applications including price prediction, risk assessment, predicting customer behavior, and
document classification. This introductory textbook offers a detailed and focused treatment of the most
important machine learning approaches used in predictive data analytics, covering both theoretical
concepts and practical applications. Technical and mathematical material is augmented with explanatory
worked examples, and case studies illustrate the application of these models in the broader business
context. This second edition covers recent developments in machine learning, especially in a new chapter
on deep learning, and two new chapters that go beyond predictive analytics to cover unsupervised learning
and reinforcement learning.
Statistical and Econometric Methods for Transportation Data Analysis, Second Edition Simon P.
Washington 2010-12-02 The complexity, diversity, and random nature of transportation problems
necessitates a broad analytical toolbox. Describing tools commonly used in the field, Statistical and
Econometric Methods for Transportation Data Analysis, Second Edition provides an understanding of a
broad range of analytical tools required to solve transportation problems. It includes a wide breadth of
examples and case studies covering applications in various aspects of transportation planning, engineering,
safety, and economics. After a solid refresher on statistical fundamentals, the book focuses on continuous
dependent variable models and count and discrete dependent variable models. Along with an entirely new
section on other statistical methods, this edition offers a wealth of new material. New to the Second Edition
A subsection on Tobit and censored regressions An explicit treatment of frequency domain time series
analysis, including Fourier and wavelets analysis methods New chapter that presents logistic regression
commonly used to model binary outcomes New chapter on ordered probability models New chapters on
random-parameter models and Bayesian statistical modeling New examples and data sets Each chapter
clearly presents fundamental concepts and principles and includes numerous references for those seeking
additional technical details and applications. To reinforce a practical understanding of the modeling
techniques, the data sets used in the text are offered on the book’s CRC Press web page. PowerPoint and
Word presentations for each chapter are also available for download.
Mathematical and Statistical Methods for Genetic Analysis Kenneth Lange 2012-12-06 Written to
equip students in the mathematical siences to understand and model the epidemiological and experimental
data encountered in genetics research. This second edition expands the original edition by over 100 pages
and includes new material. Sprinkled throughout the chapters are many new problems.
Mathematical Statistics with Applications Dennis Wackerly 2014-10-27 In their bestselling
MATHEMATICAL STATISTICS WITH APPLICATIONS, premiere authors Dennis Wackerly, William
Mendenhall, and Richard L. Scheaffer present a solid foundation in statistical theory while conveying the
relevance and importance of the theory in solving practical problems in the real world. The authors' use of
practical applications and excellent exercises helps students discover the nature of statistics and
understand its essential role in scientific research. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Introduction to Probability Joseph K. Blitzstein 2014-07-24 Developed from celebrated Harvard statistics
lectures, Introduction to Probability provides essential language and tools for understanding statistics,
randomness, 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
Linear Algebra and Learning from Data Gilbert Strang 2019-01-31 Linear algebra and the foundations of
deep learning, together at last! From Professor Gilbert Strang, acclaimed author of Introduction to Linear
Algebra, comes Linear Algebra and Learning from Data, the first textbook that teaches linear algebra
together with deep learning and neural nets. This readable yet rigorous textbook contains a complete
course in the linear algebra and related mathematics that students need to know to get to grips with
learning from data. Included are: the four fundamental subspaces, singular value decompositions, special
matrices, large matrix computation techniques, compressed sensing, probability and statistics,
optimization, the architecture of neural nets, stochastic gradient descent and backpropagation.
Real Analysis and Probability R. M. Dudley 2002-10-14 This classic text offers a clear exposition of
modern probability theory.
Numerical Algorithms Justin Solomon 2015-06-24 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
Mathematics for Machine Learning Marc Peter Deisenroth 2020-04-23 Distills key concepts from linear
algebra, geometry, matrices, calculus, optimization, probability and statistics that are used in machine
learning.
Introduction to Probability Dimitri P. Bertsekas 2002
Probability Theory and Statistical Inference Aris Spanos 1999-09-02 A major textbook for students
taking introductory courses in probability theory and statistical inference.
Mathematical Statistics and Data Analysis John A. Rice 2006-04-28 This is the first text in a generation to
re-examine the purpose of the mathematical statistics course. The book's approach interweaves traditional
topics with data analysis and reflects the use of the computer with close ties to the practice of statistics.
The author stresses analysis of data, examines real problems with real data, and motivates the theory. The
book's descriptive statistics, graphical displays, and realistic applications stand in strong contrast to
traditional texts that are set in abstract settings. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Statistical Analysis with Missing Data Roderick J. A. Little 2019-03-21 AN UP-TO-DATE,
COMPREHENSIVE TREATMENT OF A CLASSIC TEXT ON MISSING DATA IN STATISTICS The topic of
missing data has gained considerable attention in recent decades. This new edition by two acknowledged
experts on the subject offers an up-to-date account of practical methodology for handling missing data
problems. Blending theory and application, authors Roderick Little and Donald Rubin review historical
approaches to the subject and describe simple methods for multivariate analysis with missing values. They
then provide a coherent theory for analysis of problems based on likelihoods derived from statistical models
mathematical-statistics-and-data-analysis-mit-mathematics
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row-sparse linear regression, or aggregation of a continuous set of estimators. Introduces three new
chapters on iterative algorithms, clustering, and minimax lower bounds. Provides enhanced appendices,
minimax lower-bounds mainly with the addition of the Davis-Kahan perturbation bound and of two simple
versions of the Hanson-Wright concentration inequality. Covers cutting-edge statistical methods including
model selection, sparsity and the Lasso, iterative hard thresholding, aggregation, support vector machines,
and learning theory. Provides detailed exercises at the end of every chapter with collaborative solutions on
a wiki site. Illustrates concepts with simple but clear practical examples.
The Mathematics of Marriage John M. Gottman 2005-01-14 Divorce rates are at an all-time high. But
without a theoretical understanding of the processes related to marital stability and dissolution, it is
difficult to design and evaluate new marriage interventions. The Mathematics of Marriage provides the
foundation for a scientific theory of marital relations. The book does not rely on metaphors, but develops
and applies a mathematical model using difference equations. The work is the fulfillment of the goal to
build a mathematical framework for the general system theory of families first suggested by Ludwig Von
Bertalanffy in the 1960s.The book also presents a complete introduction to the mathematics involved in
theory building and testing, and details the development of experiments and models. In one "marriage
experiment," for example, the authors explored the effects of lowering or raising a couple's heart rates.
Armed with their mathematical model, they were able to do real experiments to determine which processes
were affected by their interventions. Applying ideas such as phase space, null clines, influence functions,
inertia, and uninfluenced and influenced stable steady states (attractors), the authors show how other
researchers can use the methods to weigh their own data with positive and negative weights. While the
focus is on modeling marriage, the techniques can be applied to other types of psychological phenomena as
well.
Data Science and Machine Learning Dirk P. Kroese 2019-11-20 "This textbook is a well-rounded,
rigorous, and informative work presenting the mathematics behind modern machine learning techniques. It
hits all the right notes: the choice of topics is up-to-date and perfect for a course on data science for
mathematics students at the advanced undergraduate or early graduate level. This book fills a sorelyneeded gap in the existing literature by not sacrificing depth for breadth, presenting proofs of major
theorems and subsequent derivations, as well as providing a copious amount of Python code. I only wish a
book like this had been around when I first began my journey!" -Nicholas Hoell, University of Toronto "This
is a well-written book that provides a deeper dive into data-scientific methods than many introductory texts.
The writing is clear, and the text logically builds up regularization, classification, and decision trees.
Compared to its probable competitors, it carves out a unique niche. -Adam Loy, Carleton College The
purpose of Data Science and Machine Learning: Mathematical and Statistical Methods is to provide an
accessible, yet comprehensive textbook intended for students interested in gaining a better understanding
of the mathematics and statistics that underpin the rich variety of ideas and machine learning algorithms in
data science. Key Features: Focuses on mathematical understanding. Presentation is self-contained,
accessible, and comprehensive. Extensive list of exercises and worked-out examples. Many concrete
algorithms with Python code. Full color throughout. The Authors: Dirk P. Kroese, PhD, is a Professor of
Mathematics and Statistics at The University of Queensland. He has published over 120 articles and five
books in a wide range of areas in mathematics, statistics, data science, machine learning, and Monte Carlo
methods. He is a pioneer of the well-known Cross-Entropy method—an adaptive Monte Carlo technique,
which is being used around the world to help solve difficult estimation and optimization problems in
science, engineering, and finance. Zdravko Botev, PhD, is an Australian Mathematical Science Institute
Lecturer in Data Science and Machine Learning with an appointment at the University of New South Wales
in Sydney, Australia. He is the recipient of the 2018 Christopher Heyde Medal of the Australian Academy of
Science for distinguished research in the Mathematical Sciences. Thomas Taimre, PhD, is a Senior Lecturer
of Mathematics and Statistics at The University of Queensland. His research interests range from applied
probability and Monte Carlo methods to applied physics and the remarkably universal self-mixing effect in
lasers. He has published over 100 articles, holds a patent, and is the coauthor of Handbook of Monte Carlo
Methods (Wiley). Radislav Vaisman, PhD, is a Lecturer of Mathematics and Statistics at The University of
Queensland. His research interests lie at the intersection of applied probability, machine learning, and
computer science. He has published over 20 articles and two books.
Selected Works of R.M. Dudley Evarist Giné 2010-08-13 For almost fifty years, Richard M. Dudley has been
extremely influential in the development of several areas of Probability. His work on Gaussian processes led
to the understanding of the basic fact that their sample boundedness and continuity should be
characterized in terms of proper measures of complexity of their parameter spaces equipped with the
intrinsic covariance metric. His sufficient condition for sample continuity in terms of metric entropy is
widely used and was proved by X. Fernique to be necessary for stationary Gaussian processes, whereas its
more subtle versions (majorizing measures) were proved by M. Talagrand to be necessary in general.
Together with V. N. Vapnik and A. Y. Cervonenkis, R. M. Dudley is a founder of the modern theory of
empirical processes in general spaces. His work on uniform central limit theorems (under bracketing
entropy conditions and for Vapnik-Cervonenkis classes), greatly extends classical results that go back to A.
N. Kolmogorov and M. D. Donsker, and became the starting point of a new line of research, continued in
the work of Dudley and others, that developed empirical processes into one of the major tools in
mathematical statistics and statistical learning theory. As a consequence of Dudley's early work on weak
convergence of probability measures on non-separable metric spaces, the Skorohod topology on the space
of regulated right-continuous functions can be replaced, in the study of weak convergence of the empirical
distribution function, by the supremum norm. In a further recent step Dudley replaces this norm by the
stronger p-variation norms, which then allows replacing compact differentiability of many statistical
functionals by Fréchet differentiability in the delta method. Richard M. Dudley has also made important
contributions to mathematical statistics, the theory of weak convergence, relativistic Markov processes,
differentiability of nonlinear operators and several other areas of mathematics. Professor Dudley has been
the adviser to thirty PhD's and is a Professor of Mathematics at the Massachusetts Institute of Technology.
Computational Approaches for Urban Environments Marco Helbich 2015-01-22 This book aims to
promote the synergistic usage of advanced computational methodologies in close relationship to geospatial
information across cities of different scales. A rich collection of chapters subsumes current research
frontiers originating from disciplines such as geography, urban planning, computer science, statistics,
geographic information science and remote sensing. The topics covered in the book are of interest to
researchers, postgraduates, practitioners and professionals. The editors hope that the scientific outcome of
this book will stimulate future urban-related international and interdisciplinary research, bringing us closer
to the vision of a “new science of cities.”
Statistics and Data Analysis for Financial Engineering David Ruppert 2015-04-21 The new edition of this
influential textbook, geared towards graduate or advanced undergraduate students, teaches the statistics
necessary for financial engineering. In doing so, it illustrates concepts using financial markets and
economic data, R Labs with real-data exercises, and graphical and analytic methods for modeling and
diagnosing modeling errors. These methods are critical because financial engineers now have access to
enormous quantities of data. To make use of this data, the powerful methods in this book for working with
quantitative information, particularly about volatility and risks, are essential. Strengths of this fully-revised
edition include major additions to the R code and the advanced topics covered. Individual chapters cover,
among other topics, multivariate distributions, copulas, Bayesian computations, risk management, and
cointegration. Suggested prerequisites are basic knowledge of statistics and probability, matrices and
linear algebra, and calculus. There is an appendix on probability, statistics and linear algebra. Practicing
financial engineers will also find this book of interest.
Mathematical Writing Donald E. Knuth 1989 This book will help those wishing to teach a course in
technical writing, or who wish to write themselves.
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Bayesian Statistics for Experimental Scientists Richard A. Chechile 2020-09-08 An introduction to the
Bayesian approach to statistical inference that demonstrates its superiority to orthodox frequentist
statistical analysis. This book offers an introduction to the Bayesian approach to statistical inference, with a
focus on nonparametric and distribution-free methods. It covers not only well-developed methods for doing
Bayesian statistics but also novel tools that enable Bayesian statistical analyses for cases that previously did
not have a full Bayesian solution. The book's premise is that there are fundamental problems with orthodox
frequentist statistical analyses that distort the scientific process. Side-by-side comparisons of Bayesian and
frequentist methods illustrate the mismatch between the needs of experimental scientists in making
inferences from data and the properties of the standard tools of classical statistics. The book first covers
elementary probability theory, the binomial model, the multinomial model, and methods for comparing
different experimental conditions or groups. It then turns its focus to distribution-free statistics that are
based on having ranked data, examining data from experimental studies and rank-based correlative
methods. Each chapter includes exercises that help readers achieve a more complete understanding of the
material. The book devotes considerable attention not only to the linkage of statistics to practices in
experimental science but also to the theoretical foundations of statistics. Frequentist statistical practices
often violate their own theoretical premises. The beauty of Bayesian statistics, readers will learn, is that it
is an internally coherent system of scientific inference that can be proved from probability theory.
Mathematics for Computer Science Eric Lehman 2017-03-08 This book covers elementary discrete
mathematics for computer science and engineering. It emphasizes mathematical definitions and proofs as
well as applicable methods. Topics include formal logic notation, proof methods; induction, well-ordering;
sets, relations; elementary graph theory; integer congruences; asymptotic notation and growth of functions;
permutations and combinations, counting principles; discrete probability. Further selected topics may also
be covered, such as recursive definition and structural induction; state machines and invariants;
recurrences; generating functions.
Statistical and Econometric Methods for Transportation Data Analysis Simon Washington 2020-01-30 The
book's website (with databases and other support materials) can be accessed here. Praise for the Second
Edition: The second edition introduces an especially broad set of statistical methods ... As a lecturer in both
transportation and marketing research, I find this book an excellent textbook for advanced undergraduate,
Master’s and Ph.D. students, covering topics from simple descriptive statistics to complex Bayesian models.
... It is one of the few books that cover an extensive set of statistical methods needed for data analysis in
transportation. The book offers a wealth of examples from the transportation field. —The American
Statistician Statistical and Econometric Methods for Transportation Data Analysis, Third Edition offers an
expansion over the first and second editions in response to the recent methodological advancements in the
fields of econometrics and statistics and to provide an increasing range of examples and corresponding
data sets. It describes and illustrates some of the statistical and econometric tools commonly used in
transportation data analysis. It provides a wide breadth of examples and case studies, covering applications
in various aspects of transportation planning, engineering, safety, and economics. Ample analytical rigor is
provided in each chapter so that fundamental concepts and principles are clear and numerous references
are provided for those seeking additional technical details and applications. New to the Third Edition
Updated references and improved examples throughout. New sections on random parameters linear
regression and ordered probability models including the hierarchical ordered probit model. A new section
on random parameters models with heterogeneity in the means and variances of parameter estimates.
Multiple new sections on correlated random parameters and correlated grouped random parameters in
probit, logit and hazard-based models. A new section discussing the practical aspects of random parameters
model estimation. A new chapter on Latent Class Models. A new chapter on Bivariate and Multivariate
Dependent Variable Models. Statistical and Econometric Methods for Transportation Data Analysis, Third
Edition can serve as a textbook for advanced undergraduate, Masters, and Ph.D. students in transportationrelated disciplines including engineering, economics, urban and regional planning, and sociology. The book
also serves as a technical reference for researchers and practitioners wishing to examine and understand a
broad range of statistical and econometric tools required to study transportation problems.
Mathematics of Big Data Jeremy Kepner 2018-08-07 The first book to present the common mathematical
foundations of big data analysis across a range of applications and technologies. Today, the volume,
velocity, and variety of data are increasing rapidly across a range of fields, including Internet search,
healthcare, finance, social media, wireless devices, and cybersecurity. Indeed, these data are growing at a
rate beyond our capacity to analyze them. The tools—including spreadsheets, databases, matrices, and
graphs—developed to address this challenge all reflect the need to store and operate on data as whole sets
rather than as individual elements. This book presents the common mathematical foundations of these data
sets that apply across many applications and technologies. Associative arrays unify and simplify data,
allowing readers to look past the differences among the various tools and leverage their mathematical
similarities in order to solve the hardest big data challenges. The book first introduces the concept of the
associative array in practical terms, presents the associative array manipulation system D4M (Dynamic
Distributed Dimensional Data Model), and describes the application of associative arrays to graph analysis
and machine learning. It provides a mathematically rigorous definition of associative arrays and describes
the properties of associative arrays that arise from this definition. Finally, the book shows how concepts of
linearity can be extended to encompass associative arrays. Mathematics of Big Data can be used as a
textbook or reference by engineers, scientists, mathematicians, computer scientists, and software
engineers who analyze big data.
An Introduction to Statistical Learning Gareth James 2013-06-24 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 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 algebra.
Think Stats Allen B. Downey 2014-10-16 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 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
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