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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.
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.
Foolproof, and Other Mathematical Meditations Brian Hayes 2018-10-30 A non-mathematician explores mathematical terrain, reporting
accessibly and engagingly on topics from Sudoku to probability. Brian Hayes wants to convince us that mathematics is too important and too
much fun to be left to the mathematicians. Foolproof, and Other Mathematical Meditations is his entertaining and accessible exploration of
mathematical terrain both far-flung and nearby, bringing readers tidings of mathematical topics from Markov chains to Sudoku. Hayes, a
non-mathematician, argues that mathematics is not only an essential tool for understanding the world but also a world unto itself, filled with
objects and patterns that transcend earthly reality. In a series of essays, Hayes sets off to explore this exotic terrain, and takes the reader
with him. Math has a bad reputation: dull, difficult, detached from daily life. As a talking Barbie doll opined, “Math class is tough.” But
Hayes makes math seem fun. Whether he's tracing the genealogy of a well-worn anecdote about a famous mathematical prodigy, or
speculating about what would happen to a lost ball in the nth dimension, or explaining that there are such things as quasirandom numbers,
Hayes wants readers to share his enthusiasm. That's why he imagines a cinematic treatment of the discovery of the Riemann zeta function
(“The year: 1972. The scene: Afternoon tea in Fuld Hall at the Institute for Advanced Study in Princeton, New Jersey”), explains that there is
math in Sudoku after all, and describes better-than-average averages. Even when some of these essays involve a hike up the learning curve,
the view from the top is worth it.
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.
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 transportation-related 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.
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.
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.
Mathematics for Computer Science Eric Lehman 2017-03-08 This book covers elementary discrete mathematics for computer science

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.
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.”
Discrete Stochastic Processes Robert G. Gallager 2012-12-06 Stochastic processes are found in probabilistic systems that evolve with
time. Discrete stochastic processes change by only integer time steps (for some time scale), or are characterized by discrete occurrences at
arbitrary times. Discrete Stochastic Processes helps the reader develop the understanding and intuition necessary to apply stochastic
process theory in engineering, science and operations research. The book approaches the subject via many simple examples which build
insight into the structure of stochastic processes and the general effect of these phenomena in real systems. The book presents
mathematical ideas without recourse to measure theory, using only minimal mathematical analysis. In the proofs and explanations, clarity is
favored over formal rigor, and simplicity over generality. Numerous examples are given to show how results fail to hold when all the
conditions are not satisfied. Audience: An excellent textbook for a graduate level course in engineering and operations research. Also an
invaluable reference for all those requiring a deeper understanding of the subject.
Analyzing Neural Time Series Data Mike X Cohen 2014-01-17 A comprehensive guide to the conceptual, mathematical, and
implementational aspects of analyzing electrical brain signals, including data from MEG, EEG, and LFP recordings. This book offers a
comprehensive guide to the theory and practice of analyzing electrical brain signals. It explains the conceptual, mathematical, and
implementational (via Matlab programming) aspects of time-, time-frequency- and synchronization-based analyses of
magnetoencephalography (MEG), electroencephalography (EEG), and local field potential (LFP) recordings from humans and nonhuman
animals. It is the only book on the topic that covers both the theoretical background and the implementation in language that can be
understood by readers without extensive formal training in mathematics, including cognitive scientists, neuroscientists, and psychologists.
Readers who go through the book chapter by chapter and implement the examples in Matlab will develop an understanding of why and how
analyses are performed, how to interpret results, what the methodological issues are, and how to perform single-subject-level and grouplevel analyses. Researchers who are familiar with using automated programs to perform advanced analyses will learn what happens when
they click the “analyze now” button. The book provides sample data and downloadable Matlab code. Each of the 38 chapters covers one
analysis topic, and these topics progress from simple to advanced. Most chapters conclude with exercises that further develop the material
covered in the chapter. Many of the methods presented (including convolution, the Fourier transform, and Euler's formula) are fundamental
and form the groundwork for other advanced data analysis methods. Readers who master the methods in the book will be well prepared to
learn other approaches.
Proceedings of the Fifth Berkeley Symposium on Mathematical Statistics and Probability: Weather modification Lucien Marie Le Cam 1967
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
Mathematics for Machine Learning Marc Peter Deisenroth 2020-03-31 Distills key concepts from linear algebra, geometry, matrices,
calculus, optimization, probability and statistics that are used in machine learning.
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.
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.
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
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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.
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.
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 crossdisciplinary knowledge--from computer science, statistics, machine learning, and application disciplines--that must be brought to bear to
make useful inferences from massive data.
Statistical Analysis of fMRI Data, second edition F. Gregory Ashby 2019-09-17 A guide to all aspects of experimental design and data
analysis for fMRI experiments, completely revised and updated for the second edition. Functional magnetic resonance imaging (fMRI), which
allows researchers to observe neural activity in the human brain noninvasively, has revolutionized the scientific study of the mind. An fMRI
experiment produces massive amounts of highly complex data for researchers to analyze. This book describes all aspects of experimental
design and data analysis for fMRI experiments, covering every step—from preprocessing to advanced methods for assessing functional
connectivity—as well as the most popular multivariate approaches. The goal is not to describe which buttons to push in the popular software
packages but to help researchers understand the basic underlying logic, the assumptions, the strengths and weaknesses, and the
appropriateness of each method. The field of fMRI research has advanced dramatically in recent years, in both methodology and technology,
and this second edition has been completely revised and updated. Six new chapters cover experimental design, functional connectivity
analysis through the methods of psychophysiological interactions and beta-series regression, decoding using multi-voxel pattern analysis,
dynamic causal modeling, and representational similarity analysis. Other chapters offer new material on recently discovered problems
related to head movements, the multivariate GLM, meta-analysis, and other topics. All complex derivations now appear at the end of the
relevant chapter to improve readability. A new appendix describes how to build a design matrix with effect coding for group analysis. As in
the first edition, MATLAB code is provided with which readers can implement many of the methods described.
The Mathematics of Data Michael W. Mahoney 2018-11-15 Nothing provided
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.
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 sorely-needed 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.
Introduction to Probability Dimitri P. Bertsekas 2002
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
The Mathematics of Marriage John M. Gottman 2005-01-14 Divorce rates are at an all-time high. But without a theoretical understanding
mathematical-statistics-and-data-analysis-mit-mathematics

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.
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.
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 Data Science Rafael A. Irizarry 2019-11-20 Introduction to Data Science: Data Analysis and Prediction Algorithms with R
introduces concepts and skills that can help you tackle real-world data analysis challenges. It covers concepts from probability, statistical
inference, linear regression, and machine learning. It also helps you develop skills such as R programming, data wrangling, data
visualization, predictive algorithm building, file organization with UNIX/Linux shell, version control with Git and GitHub, and reproducible
document preparation. This book is a textbook for a first course in data science. No previous knowledge of R is necessary, although some
experience with programming may be helpful. The book is divided into six parts: R, data visualization, statistics with R, data wrangling,
machine learning, and productivity tools. Each part has several chapters meant to be presented as one lecture. The author uses motivating
case studies that realistically mimic a data scientist’s experience. He starts by asking specific questions and answers these through data
analysis so concepts are learned as a means to answering the questions. Examples of the case studies included are: US murder rates by
state, self-reported student heights, trends in world health and economics, the impact of vaccines on infectious disease rates, the financial
crisis of 2007-2008, election forecasting, building a baseball team, image processing of hand-written digits, and movie recommendation
systems. The statistical concepts used to answer the case study questions are only briefly introduced, so complementing with a probability
and statistics textbook is highly recommended for in-depth understanding of these concepts. If you read and understand the chapters and
complete the exercises, you will be prepared to learn the more advanced concepts and skills needed to become an expert.
Mathematics of Big Data Jeremy Kepner 2018-07-13 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.
A Modern Introduction to Probability and Statistics F.M. Dekking 2006-03-30 Suitable for self study Use real examples and real data
sets that will be familiar to the audience Introduction to the bootstrap is included – this is a modern method missing in many other books
Introduction to Elementary Mathematical Logic Abram Aronovich Stolyar 1983 This lucid, non-intimidating presentation by a Russian
scholar explores propositional logic, propositional calculus, and predicate logic. Topics include computer science and systems analysis,
linguistics, and problems in the foundations of mathematics. Accessible to high school students, it also constitutes a valuable review of
fundamentals for professionals. 1970 edition.
Practical Statistics for Data Scientists Peter Bruce 2017-05-10 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
Street-Fighting Mathematics Sanjoy Mahajan 2010-03-05 An antidote to mathematical rigor mortis, teaching how to guess answers without
needing a proof or an exact calculation. In problem solving, as in street fighting, rules are for fools: do whatever works—don't just stand
there! Yet we often fear an unjustified leap even though it may land us on a correct result. Traditional mathematics teaching is largely about
solving exactly stated problems exactly, yet life often hands us partly defined problems needing only moderately accurate solutions. This
engaging book is an antidote to the rigor mortis brought on by too much mathematical rigor, teaching us how to guess answers without
needing a proof or an exact calculation. In Street-Fighting Mathematics, Sanjoy Mahajan builds, sharpens, and demonstrates tools for
educated guessing and down-and-dirty, opportunistic problem solving across diverse fields of knowledge—from mathematics to
management. Mahajan describes six tools: dimensional analysis, easy cases, lumping, picture proofs, successive approximation, and
reasoning by analogy. Illustrating each tool with numerous examples, he carefully separates the tool—the general principle—from the
particular application so that the reader can most easily grasp the tool itself to use on problems of particular interest. Street-Fighting
Mathematics grew out of a short course taught by the author at MIT for students ranging from first-year undergraduates to graduate
students ready for careers in physics, mathematics, management, electrical engineering, computer science, and biology. They benefited
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from an approach that avoided rigor and taught them how to use mathematics to solve real problems. Street-Fighting Mathematics will
appear in print and online under a Creative Commons Noncommercial Share Alike license.
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 upper-level 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.
Biological Knowledge Discovery Handbook Mourad Elloumi 2015-02-04 The first comprehensive overview of preprocessing, mining,and
postprocessing of biological data Molecular biology is undergoing exponential growth in both thevolume and complexity of biological
data—and knowledgediscovery offers the capacity to automate complex search and dataanalysis tasks. This book presents a vast overview of
the mostrecent developments on techniques and approaches in the field ofbiological knowledge discovery and data mining
(KDD)—providingin-depth fundamental and technical field information on the mostimportant topics encountered. Written by top experts,
Biological Knowledge DiscoveryHandbook: Preprocessing, Mining, and Postprocessing of BiologicalData covers the three main phases of
knowledge discovery (datapreprocessing, data processing—also known as datamining—and data postprocessing) and analyzes both
verificationsystems and discovery systems. BIOLOGICAL DATA PREPROCESSING Part A: Biological Data Management Part B: Biological
Data Modeling Part C: Biological Feature Extraction Part D Biological Feature Selection BIOLOGICAL DATA MINING Part E: Regression
Analysis of Biological Data Part F Biological Data Clustering Part G: Biological Data Classification Part H: Association Rules Learning from
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Biological Data Part I: Text Mining and Application to Biological Data Part J: High-Performance Computing for Biological DataMining
Combining sound theory with practical applications in molecularbiology, Biological Knowledge Discovery Handbook is idealfor courses in
bioinformatics and biological KDD as well as forpractitioners and professional researchers in computer science,life science, and
mathematics.
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.
Lectures on the Philosophy of Mathematics Joel David Hamkins 2021-02-02 An introduction to the philosophy of mathematics grounded in
mathematics and motivated by mathematical inquiry and practice. In this book, Joel David Hamkins offers an introduction to the philosophy
of mathematics that is grounded in mathematics and motivated by mathematical inquiry and practice. He treats philosophical issues as they
arise organically in mathematics, discussing such topics as platonism, realism, logicism, structuralism, formalism, infinity, and intuitionism
in mathematical contexts. He organizes the book by mathematical themes--numbers, rigor, geometry, proof, computability, incompleteness,
and set theory--that give rise again and again to philosophical considerations.
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.
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