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Although there are many books on mathematical finance, few deal with the statistical
aspects of modern data analysis as applied to financial problems. This textbook fills this
gap by addressing some of the most challenging issues facing financial engineers. It
shows how sophisticated mathematics and modern statistical techniques can be used
in the solutions of concrete financial problems. Concerns of risk management are
addressed by the study of extreme values, the fitting of distributions with heavy tails,
the computation of values at risk (VaR), and other measures of risk. Principal
component analysis (PCA), smoothing, and regression techniques are applied to the
construction of yield and forward curves. Time series analysis is applied to the study of
temperature options and nonparametric estimation. Nonlinear filtering is applied to
Monte Carlo simulations, option pricing and earnings prediction. This textbook is
intended for undergraduate students majoring in financial engineering, or graduate
students in a Master in finance or MBA program. It is sprinkled with practical examples
using market data, and each chapter ends with exercises. Practical examples are
solved in the R computing environment. They illustrate problems occurring in the
commodity, energy and weather markets, as well as the fixed income, equity and credit
markets. The examples, experiments and problem sets are based on the library Rsafd
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developed for the purpose of the text. The book should help quantitative analysts learn
and implement advanced statistical concepts. Also, it will be valuable for researchers
wishing to gain experience with financial data, implement and test mathematical
theories, and address practical issues that are often ignored or underestimated in
academic curricula. This is the new, fully-revised edition to the book Statistical Analysis
of Financial Data in S-Plus. René Carmona is the Paul M. Wythes '55 Professor of
Engineering and Finance at Princeton University in the department of Operations
Research and Financial Engineering, and Director of Graduate Studies of the
Bendheim Center for Finance. His publications include over one hundred articles and
eight books in probability and statistics. He was elected Fellow of the Institute of
Mathematical Statistics in 1984, and of the Society for Industrial and Applied
Mathematics in 2010. He is on the editorial board of several peer-reviewed journals and
book series. Professor Carmona has developed computer programs for teaching
statistics and research in signal analysis and financial engineering. He has worked for
many years on energy, the commodity markets and more recently in environmental
economics, and he is recognized as a leading researcher and expert in these areas.
Probability Theory and Mathematical Statistics for Engineers focuses on the concepts
of probability theory and mathematical statistics for finite-dimensional random variables.
The book underscores the probabilities of events, random variables, and numerical
characteristics of random variables. Discussions focus on canonical expansions of
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random vectors, second-order moments of random vectors, generalization of the
density concept, entropy of a distribution, direct evaluation of probabilities, and
conditional probabilities. The text then examines projections of random vectors and
their distributions, including conditional distributions of projections of a random vector,
conditional numerical characteristics, and information contained in random variables.
The book elaborates on the functions of random variables and estimation of parameters
of distributions. Topics include frequency as a probability estimate, estimation of
statistical characteristics, estimation of the expectation and covariance matrix of a
random vector, and testing the hypotheses on the parameters of distributions. The text
then takes a look at estimator theory and estimation of distributions. The book is a vital
source of data for students, engineers, postgraduates of applied mathematics, and
other institutes of higher technical education.
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,
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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
A text that stresses the general concepts of the theory of statistics Theoretical Statistics
provides a systematic statement of the theory of statistics, emphasizing general
concepts rather than mathematical rigor. Chapters 1 through 3 provide an overview of
statistics and discuss some of the basic philosophical ideas and problems behind
statistical procedures. Chapters 4 and 5 cover hypothesis testing with simple and null
hypotheses, respectively. Subsequent chapters discuss non-parametrics, interval
estimation, point estimation, asymptotics, Bayesian procedure, and deviation theory.
Student familiarity with standard statistical techniques is assumed.
Mathematical and Statistical Approaches in Food Science and Technology offers an
accessible guide to applying statistical and mathematical technologies in the food
science field whilst also addressing the theoretical foundations. Using clear examples
and case-studies by way of practical illustration, the book is more than just a theoretical
guide for non-statisticians, and may therefore be used by scientists, students and food
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industry professionals at different levels and with varying degrees of statistical skill.
Ott and Longnecker's AN INTRODUCTION TO STATISTICAL METHODS AND DATA
ANALYSIS, 6th Edition, International Edition provides a broad overview of statistical
methods for advanced undergraduate and graduate students from a variety of
disciplines who have little or no prior course work in statistics. The authors teach
students to solve problems encountered in research projects, to make decisions based
on data in general settings both within and beyond the university setting, and to
become critical readers of statistical analyses in research papers and in news reports.
The first eleven chapters present material typically covered in an introductory statistics
course, as well as case studies and examples that are often encountered in
undergraduate capstone courses. The remaining chapters cover regression modeling
and design of experiments.
Noted for its integration of real-world data and case studies, this text offers sound
coverage of the theoretical aspects of mathematical statistics. The authors demonstrate
how and when to use statistical methods, while reinforcing the calculus that students
have mastered in previous courses. Throughout theFifth Edition, the authors have
added and updated examples and case studies, while also refining existing features
that show a clear path from theory to practice.
The Spectral Analysis of Time Series describes the techniques and theory of the
frequency domain analysis of time series. The book discusses the physical
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processes and the basic features of models of time series. The central feature of
all models is the existence of a spectrum by which the time series is decomposed
into a linear combination of sines and cosines. The investigator can used Fourier
decompositions or other kinds of spectrals in time series analysis. The text
explains the Wiener theory of spectral analysis, the spectral representation for
weakly stationary stochastic processes, and the real spectral representation. The
book also discusses sampling, aliasing, discrete-time models, linear filters that
have general properties with applications to continuous-time processes, and the
applications of multivariate spectral models. The text describes finite parameter
models, the distribution theory of spectral estimates with applications to statistical
inference, as well as sampling properties of spectral estimates, experimental
design, and spectral computations. The book is intended either as a textbook or
for individual reading for one-semester or two-quarter course for students of time
series analysis users. It is also suitable for mathematicians or professors of
calculus, statistics, and advanced mathematics.
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.
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Disk contains: data sets for all exercises as ASCII, MINITAB, and Microsoft Excel
files.
Explores mathematical statistics in its entirety—from the fundamentals to modern
methods This book introduces readers to point estimation, confidence intervals,
and statistical tests. Based on the general theory of linear models, it provides an
in-depth overview of the following: analysis of variance (ANOVA) for models with
fixed, random, and mixed effects; regression analysis is also first presented for
linear models with fixed, random, and mixed effects before being expanded to
nonlinear models; statistical multi-decision problems like statistical selection
procedures (Bechhofer and Gupta) and sequential tests; and design of
experiments from a mathematical-statistical point of view. Most analysis methods
have been supplemented by formulae for minimal sample sizes. The chapters
also contain exercises with hints for solutions. Translated from the successful
German text, Mathematical Statistics requires knowledge of probability theory
(combinatorics, probability distributions, functions and sequences of random
variables), which is typically taught in the earlier semesters of scientific and
mathematical study courses. It teaches readers all about statistical analysis and
covers the design of experiments. The book also describes optimal allocation in
the chapters on regression analysis. Additionally, it features a chapter devoted
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solely to experimental designs. Classroom-tested with exercises included
Practice-oriented (taken from day-to-day statistical work of the authors) Includes
further studies including design of experiments and sample sizing Presents and
uses IBM SPSS Statistics 24 for practical calculations of data Mathematical
Statistics is a recommended text for advanced students and practitioners of
math, probability, and statistics.
Mathematical Statistics with Applications in R, Second Edition, offers a modern
calculus-based theoretical introduction to mathematical statistics and
applications. The book covers many modern statistical computational and
simulation concepts that are not covered in other texts, such as the Jackknife,
bootstrap methods, the EM algorithms, and Markov chain Monte Carlo (MCMC)
methods such as the Metropolis algorithm, Metropolis-Hastings algorithm and the
Gibbs sampler. By combining the discussion on the theory of statistics with a
wealth of real-world applications, the book helps students to approach statistical
problem solving in a logical manner. This book provides a step-by-step procedure
to solve real problems, making the topic more accessible. It includes goodness of
fit methods to identify the probability distribution that characterizes the
probabilistic behavior or a given set of data. Exercises as well as practical, real-
world chapter projects are included, and each chapter has an optional section on
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using Minitab, SPSS and SAS commands. The text also boasts a wide array of
coverage of ANOVA, nonparametric, MCMC, Bayesian and empirical methods;
solutions to selected problems; data sets; and an image bank for students.
Advanced undergraduate and graduate students taking a one or two semester
mathematical statistics course will find this book extremely useful in their studies.
Step-by-step procedure to solve real problems, making the topic more accessible
Exercises blend theory and modern applications Practical, real-world chapter
projects Provides an optional section in each chapter on using Minitab, SPSS
and SAS commands Wide array of coverage of ANOVA, Nonparametric, MCMC,
Bayesian and empirical methods
Statistical Analysis of Financial Data covers the use of statistical analysis and the
methods of data science to model and analyze financial data. The first chapter is
an overview of financial markets, describing the market operations and using
exploratory data analysis to illustrate the nature of financial data. The software
used to obtain the data for the examples in the first chapter and for all
computations and to produce the graphs is R. However discussion of R is
deferred to an appendix to the first chapter, where the basics of R, especially
those most relevant in financial applications, are presented and illustrated. The
appendix also describes how to use R to obtain current financial data from the
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internet. Chapter 2 describes the methods of exploratory data analysis, especially
graphical methods, and illustrates them on real financial data. Chapter 3 covers
probability distributions useful in financial analysis, especially heavy-tailed
distributions, and describes methods of computer simulation of financial data.
Chapter 4 covers basic methods of statistical inference, especially the use of
linear models in analysis, and Chapter 5 describes methods of time series with
special emphasis on models and methods applicable to analysis of financial data.
Features * Covers statistical methods for analyzing models appropriate for
financial data, especially models with outliers or heavy-tailed distributions. *
Describes both the basics of R and advanced techniques useful in financial data
analysis. * Driven by real, current financial data, not just stale data deposited on
some static website. * Includes a large number of exercises, many requiring the
use of open-source software to acquire real financial data from the internet and to
analyze it.
Mathematical Statistics and Data AnalysisCengage Learning
Statistics is the science that focuses on drawing conclusions from data, by
modeling and analyzing the data using probabilistic models. In An Introduction to
Mathematical Statistics, the authors describe key concepts from statistics and
give a mathematical basis for important statistical methods. Much attention is
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paid to the sound application of those methods to data. The three main topics in
statistics are estimators, tests, and confidence regions. The authors illustrate
these in many examples, with a separate chapter on regression models,
including linear regression and analysis of variance. They also discuss the
optimality of estimators and tests, as well as the selection of the best-fitting
model. Each chapter ends with a case study in which the described statistical
methods are applied. This book assumes a basic knowledge of probability theory,
calculus, and linear algebra.
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,
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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.
This thoroughly updated second edition combines the latest software applications
with the benefits of modern resampling techniques Resampling helps students
understand the meaning of sampling distributions, sampling variability, P-values,
hypothesis tests, and confidence intervals. The second edition of Mathematical
Statistics with Resampling and R combines modern resampling techniques and
mathematical statistics. This book has been classroom-tested to ensure an
accessible presentation, uses the powerful and flexible computer language R for
data analysis and explores the benefits of modern resampling techniques. This
book offers an introduction to permutation tests and bootstrap methods that can
serve to motivate classical inference methods. The book strikes a balance
between theory, computing, and applications, and the new edition explores
additional topics including consulting, paired t test, ANOVA and Google Interview
Questions. Throughout the book, new and updated case studies are included
representing a diverse range of subjects such as flight delays, birth weights of
babies, and telephone company repair times. These illustrate the relevance of
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the real-world applications of the material. This new edition: • Puts the focus on
statistical consulting that emphasizes giving a client an understanding of data
and goes beyond typical expectations • Presents new material on topics such as
the paired t test, Fisher's Exact Test and the EM algorithm • Offers a new section
on "Google Interview Questions" that illustrates statistical thinking • Provides a
new chapter on ANOVA • Contains more exercises and updated case studies,
data sets, and R code Written for undergraduate students in a mathematical
statistics course as well as practitioners and researchers, the second edition of
Mathematical Statistics with Resampling and R presents a revised and updated
guide for applying the most current resampling techniques to mathematical
statistics.
The book is a collection of 80 short and self-contained lectures covering most of
the topics that are usually taught in intermediate courses in probability theory and
mathematical statistics. There are hundreds of examples, solved exercises and
detailed derivations of important results. The step-by-step approach makes the
book easy to understand and ideal for self-study. One of the main aims of the
book is to be a time saver: it contains several results and proofs, especially on
probability distributions, that are hard to find in standard references and are
scattered here and there in more specialistic books. The topics covered by the
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book are as follows. PART 1 - MATHEMATICAL TOOLS: set theory,
permutations, combinations, partitions, sequences and limits, review of
differentiation and integration rules, the Gamma and Beta functions. PART 2 -
FUNDAMENTALS OF PROBABILITY: events, probability, independence,
conditional probability, Bayes' rule, random variables and random vectors,
expected value, variance, covariance, correlation, covariance matrix, conditional
distributions and conditional expectation, independent variables, indicator
functions. PART 3 - ADDITIONAL TOPICS IN PROBABILITY THEORY:
probabilistic inequalities, construction of probability distributions, transformations
of probability distributions, moments and cross-moments, moment generating
functions, characteristic functions. PART 4 - PROBABILITY DISTRIBUTIONS:
Bernoulli, binomial, Poisson, uniform, exponential, normal, Chi-square, Gamma,
Student's t, F, multinomial, multivariate normal, multivariate Student's t, Wishart.
PART 5 - MORE DETAILS ABOUT THE NORMAL DISTRIBUTION: linear
combinations, quadratic forms, partitions. PART 6 - ASYMPTOTIC THEORY:
sequences of random vectors and random variables, pointwise convergence,
almost sure convergence, convergence in probability, mean-square
convergence, convergence in distribution, relations between modes of
convergence, Laws of Large Numbers, Central Limit Theorems, Continuous
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Mapping Theorem, Slutsky's Theorem. PART 7 - FUNDAMENTALS OF
STATISTICS: statistical inference, point estimation, set estimation, hypothesis
testing, statistical inferences about the mean, statistical inferences about the
variance.
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.
First half of book presents fundamental mathematical definitions, concepts, and
facts while remaining half deals with statistics primarily as an interpretive tool.
Well-written text, numerous worked examples with step-by-step presentation.
Includes 116 tables.
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Probability and Statistics for Data Science: Math + R + Data covers "math
stat"—distributions, expected value, estimation etc.—but takes the phrase "Data
Science" in the title quite seriously: * Real datasets are used extensively. * All
data analysis is supported by R coding. * Includes many Data Science
applications, such as PCA, mixture distributions, random graph models, Hidden
Markov models, linear and logistic regression, and neural networks. * Leads the
student to think critically about the "how" and "why" of statistics, and to "see the
big picture." * Not "theorem/proof"-oriented, but concepts and models are stated
in a mathematically precise manner. Prerequisites are calculus, some matrix
algebra, and some experience in programming. Norman Matloff is a professor of
computer science at the University of California, Davis, and was formerly a
statistics professor there. He is on the editorial boards of the Journal of Statistical
Software and The R Journal. His book Statistical Regression and Classification:
From Linear Models to Machine Learning was the recipient of the Ziegel Award
for the best book reviewed in Technometrics in 2017. He is a recipient of his
university's Distinguished Teaching Award.
Score higher in your business statistics course? Easy. Business statistics is a common course
for business majors and MBA candidates. It examines common data sets and the proper way
to use such information when conducting research and producing informational reports such as
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profit and loss statements, customer satisfaction surveys, and peer comparisons. Business
Statistics For Dummies tracks to a typical business statistics course offered at the
undergraduate and graduate levels and provides clear, practical explanations of business
statistical ideas, techniques, formulas, and calculations, with lots of examples that shows you
how these concepts apply to the world of global business and economics. Shows you how to
use statistical data to get an informed and unbiased picture of the market Serves as an
excellent supplement to classroom learning Helps you score your highest in your Business
Statistics course If you're studying business at the university level or you're a professional
looking for a desk reference on this complicated topic, Business Statistics For Dummies has
you covered.
This book and software package presents a unified approach for doing mathematical statistics
with Mathematica. The mathStatica software empowers users to easily solve difficult problems
and tackle tricky multivariate distributions, generating functions, inversion theorems, symbolic
maximum likelihood estimation, and unbiased estimation. An ideal companion for researchers
and students in statistics, econometrics, engineering, physics, psychometrics, economics,
finance, biometrics and the social sciences. The package includes 2 cross-platform CDs
containing mathStatica: the Application Pack for mathematical statistics, an interactive version
of the book, and a trial version of Mathematica 4.1.
Integrating the theory and practice of statistics through a series of case studies, each lab
introduces a problem, provides some scientific background, suggests investigations for the
data, and provides a summary of the theory used in each case. Aimed at upper-division
students.
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Roxy Peck, Chris Olsen, and Jay Devore's new edition uses real data and attention-grabbing
examples to introduce students to the study of statistics and data analysis. Traditional in
structure yet modern in approach, this text guides students through an intuition-based learning
process that stresses interpretation and communication of statistical information. Simple
notation--including frequent substitution of words for symbols--helps students grasp concepts
and cement their comprehension. Hands-on activities and interactive applets allow students to
practice statistics firsthand. INTRODUCTION TO STATISTICS AND DATA ANALYSIS
includes updated coverage of most major technologies, as well as expanded coverage of
probability. Important Notice: Media content referenced within the product description or the
product text may not be available in the ebook version.
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.
One of the greatest changes in the sports world in the past 20 years has been the use of
mathematical methods to analyze performances, recognize trends and patterns, and predict
results. Analytic Methods in Sports: Using Mathematics and Statistics to Understand Data from
Baseball, Football, Basketball, and Other Sports, Second Edition provides a concise yet
thorough introduction to the analytic and statistical methods that are useful in studying sports.
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The book gives you all the tools necessary to answer key questions in sports analysis. It
explains how to apply the methods to sports data and interpret the results, demonstrating that
the analysis of sports data is often different from standard statistical analyses. The book
integrates a large number of motivating sports examples throughout and offers guidance on
computation and suggestions for further reading in each chapter. Features Covers numerous
statistical procedures for analyzing data based on sports results Presents fundamental
methods for describing and summarizing data Describes aspects of probability theory and
basic statistical concepts that are necessary to understand and deal with the randomness
inherent in sports data Explains the statistical reasoning underlying the methods Illustrates the
methods using real data drawn from a wide variety of sports Offers many of the datasets on
the author’s website, enabling you to replicate the analyses or conduct related analyses New
to the Second Edition R code included for all calculations A new chapter discussing several
more advanced methods, such as binary response models, random effects, multilevel models,
spline methods, and principal components analysis, and more Exercises added to the end of
each chapter, to enable use for courses and self-study
Mathematical statistics typically represents one of the most difficult challenges in statistics,
particularly for those with more applied, rather than mathematical, interests and backgrounds.
Most textbooks on the subject provide little or no review of the advanced calculus topics upon
which much of mathematical statistics relies and furthermore contain material that is wholly
theoretical, thus presenting even greater challenges to those interested in applying advanced
statistics to a specific area. Mathematical Statistics with Applications presents the background
concepts and builds the technical sophistication needed to move on to more advanced studies
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in multivariate analysis, decision theory, stochastic processes, or computational statistics.
Applications embedded within theoretical discussions clearly demonstrate the utility of the
theory in a useful and relevant field of application and allow readers to avoid sudden exposure
to purely theoretical materials. With its clear explanations and more than usual emphasis on
applications and computation, this text reaches out to the many students and professionals
more interested in the practical use of statistics to enrich their work in areas such as
communications, computer science, economics, astronomy, and public health.
This graduate-level textbook is primarily aimed at graduate students of statistics,
mathematics, science, and engineering who have had an undergraduate course in
statistics, an upper division course in analysis, and some acquaintance with measure
theoretic probability. It provides a rigorous presentation of the core of mathematical
statistics. Part I of this book constitutes a one-semester course on basic parametric
mathematical statistics. Part II deals with the large sample theory of statistics -
parametric and nonparametric, and its contents may be covered in one semester as
well. Part III provides brief accounts of a number of topics of current interest for
practitioners and other disciplines whose work involves statistical methods.
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
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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.
This volume explores the scientific frontiers and leading edges of research across the
fields of anthropology, economics, political science, psychology, sociology, history,
business, education, geography, law, and psychiatry, as well as the newer, more
specialized areas of artificial intelligence, child development, cognitive science,
communications, demography, linguistics, and management and decision science. It
includes recommendations concerning new resources, facilities, and programs that may
be needed over the next several years to ensure rapid progress and provide a high
level of returns to basic research.
This textbook provides a broad and solid introduction to mathematical statistics,
including the classical subjects hypothesis testing, normal regression analysis, and
normal analysis of variance. In addition, non-parametric statistics and vectorial statistics
are considered, as well as applications of stochastic analysis in modern statistics, e.g.,
Kolmogorov-Smirnov testing, smoothing techniques, robustness and density estimation.
For students with some elementary mathematical background. With many exercises.
Prerequisites from measure theory and linear algebra are presented.
This textbook provides a coherent introduction to the main concepts and methods of
one-parameter statistical inference. Intended for students of Mathematics taking their
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first course in Statistics, the focus is on Statistics for Mathematicians rather than on
Mathematical Statistics. The goal is not to focus on the mathematical/theoretical
aspects of the subject, but rather to provide an introduction to the subject tailored to the
mindset and tastes of Mathematics students, who are sometimes turned off by the
informal nature of Statistics courses. This book can be used as the basis for an
elementary semester-long first course on Statistics with a firm sense of direction that
does not sacrifice rigor. The deeper goal of the text is to attract the attention of
promising Mathematics students.
Statistical Foundations of Data Science gives a thorough introduction to commonly
used statistical models, contemporary statistical machine learning techniques and
algorithms, along with their mathematical insights and statistical theories. It aims to
serve as a graduate-level textbook and a research monograph on high-dimensional
statistics, sparsity and covariance learning, machine learning, and statistical inference.
It includes ample exercises that involve both theoretical studies as well as empirical
applications. The book begins with an introduction to the stylized features of big data
and their impacts on statistical analysis. It then introduces multiple linear regression
and expands the techniques of model building via nonparametric regression and kernel
tricks. It provides a comprehensive account on sparsity explorations and model
selections for multiple regression, generalized linear models, quantile regression,
robust regression, hazards regression, among others. High-dimensional inference is
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also thoroughly addressed and so is feature screening. The book also provides a
comprehensive account on high-dimensional covariance estimation, learning latent
factors and hidden structures, as well as their applications to statistical estimation,
inference, prediction and machine learning problems. It also introduces thoroughly
statistical machine learning theory and methods for classification, clustering, and
prediction. These include CART, random forests, boosting, support vector machines,
clustering algorithms, sparse PCA, and deep learning.
This introductory statistics textbook conveys the essential concepts and tools needed to
develop and nurture statistical thinking. It presents descriptive, inductive and
explorative statistical methods and guides the reader through the process of
quantitative data analysis. In the experimental sciences and interdisciplinary research,
data analysis has become an integral part of any scientific study. Issues such as
judging the credibility of data, analyzing the data, evaluating the reliability of the
obtained results and finally drawing the correct and appropriate conclusions from the
results are vital. The text is primarily intended for undergraduate students in disciplines
like business administration, the social sciences, medicine, politics, macroeconomics,
etc. It features a wealth of examples, exercises and solutions with computer code in the
statistical programming language R as well as supplementary material that will enable
the reader to quickly adapt all methods to their own applications.
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