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INTRODUCTION TO MACHINE LEARNING PUBLICATION REVIEW

Invite to our thorough book evaluation! We are thrilled to take you on a literary journey and study
the midsts of Introduction To Machine Learning we have actually picked to assess. Our purpose is to
mesmerize your rate of interest and supply you with an in-depth evaluation of the tale, characters,
and themes. With our publication evaluation, we intend to offer you a look into the globe of literature
and inspire you to pick up a copy and review for yourself. Whether you're a bibliophile or a casual
viewers, we have actually got you covered. So, without additional ado, allow's get going on this
exciting adventure and explore guide with each other!

INTRO TO INTRODUCTION TO MACHINE LEARNING PUBLICATION

Welcome to our Introduction To Machine Learning book evaluation! Today, we will be taking a more
detailed look at a fascinating story that we assume you'll enjoy. Initially, allow's begin with a short
review of guide.

The story is embeded in a small town in the Midwest and complies with the story of a girl named
Sarah. She is battling to discover her area worldwide, and as the novel advances, she starts a
journey of self-discovery that is both psychological and inspiring.

Guide Introduction To Machine Learning brings to light many of life's difficulties and discovers styles
such as love, loss, and individual development. However prior to we enter the nitty-gritty of the plot,
let's take a closer take a look at guide's primary personalities.

INTRODUCTION TO MACHINE LEARNING PLOT RECAP

After presenting the characters and setting, the story takes off as the major personality deals with a
collection of obstacles. Throughout Introduction To Machine Learning, we see the lead character
struggle with different obstacles and attempt to overcome them.

Among the turmoil, a romance unravels as the protagonist falls for another personality. Their
partnership is checked as they deal with numerous obstacles together.

As the story advances, the story enlarges with unanticipated turns and surprising revelations. We
witness the characters sustain heartbreak, betrayal, and loss. Yet, they are determined and continue
to defend what they rely on.

The climax of the book Introduction To Machine Learning is extreme and emotionally billed. The lead
character encounters their largest difficulty yet and should make a life-altering decision. The
resolution is satisfying, giving closure for all of the characters and their storylines.

Evaluation of Introduction To Machine
Learning Story

The story of the book is well-crafted, with twists and turns that keep the visitor engaged. The story is
hectic and never boring, maintaining the viewers on the edge of their seat.

The romance includes another layer to the plot, offering a charming and emotional aspect to the
story. The obstacles the personalities deal with make the romance a lot more enjoyable when they
overcome them with each other.

The orgasm of Introduction To Machine Learning is the emphasize of the plot, leaving a strong
impact on the viewers. The resolution locks up all loosened ends and leaves the reader feeling
pleased with the outcome.

e In general, the plot of Introduction To Machine Learning is interesting and well-written.

e The twists and turns maintain the viewers interested throughout.

e The romance adds an emotional element to Introduction To Machine Learning plot.

e The orgasm of Introduction To Machine Learning is intense and supplies closure for all of the
characters.

Keep tuned for our next area where we will certainly analyze the crucial personalities in Introduction
To Machine Learning book.

CHARACTER ANALYSIS IN INTRODUCTION TO MACHINE LEARNING

As we proceed our book review, let's take a closer consider the personalities that compose the heart
of this tale. Each character is one-of-a-kind and contributes to the overall plot, producing an
interesting read.

Protagonist

» The protagonist of Introduction To Machine Learning is a complex personality, coming to grips
with a hard past and dealing with obstacles in the present. Their trip throughout the tale is just
one of self-discovery and development.

e As the book advances, we see the protagonist progress and face their internal demons,
leading to a satisfying personality arc.

Villain

» The antagonist of Introduction To Machine Learning is just as engaging, with their own
inspirations and backstory that drive their actions.

e While their activities might be doubtful, the antagonist is not a one-dimensional villain and has
their own struggles they are taking care of.

Sustaining Characters in Introduction To

Machine Learning

e The sustaining characters in Introduction To Machine Learning book likewise play a vital role in
the story, with each one including deepness and complexity to the story.

e From the protagonist's loyal friend to the mysterious complete stranger the villain befriends,
the sustaining cast aids to bring the globe of the tale to life.

On the whole, the character advancement in this book is just one of its toughness. Each personality
is well-crafted and adds to the total story, creating a genuinely enjoyable read.

LAST VERDICT

After reading and evaluating Introduction To Machine Learning from cover to cover, we have
involved our final judgment.

The Pros

One of the primary highlights of this publication Introduction To Machine Learning is its distinct
narration style which keeps the readers engaged throughout guide. Additionally, the strong
characters make the book more relatable and delightful to review. Additionally, the story spins keep
the reader on their toes, making the book uncertain and exciting.

The Cons

Nonetheless, there were some aspects that we found lacking. The pacing of Introduction To Machine
Learning was slow sometimes, that made it feel dragged out. Additionally, there were some
loosened ends that were not tied up by the end of the book, which left us with unanswered
concerns.

Last Thoughts

Generally, our company believe that Introduction To Machine Learning is worth a read, despite some
small problems. The special narration style, relatable personalities, and plot twists make it a
worthwhile enhancement to your bookshelf. So, if you're searching for a captivating read,
Introduction To Machine Learning is certainly worth thinking about.

Introduction to Machine Learning MIT Press

The goal of machine learning is to program computers to use example data or past experience to
solve a given problem. Many successful applications of machine learning exist already, including
systems that analyze past sales data to predict customer behavior, optimize robot behavior so that a
task can be completed using minimum resources, and extract knowledge from bioinformatics data.
Introduction to Machine Learning is a comprehensive textbook on the subject, covering a broad
array of topics not usually included in introductory machine learning texts. Subjects include
supervised learning; Bayesian decision theory; parametric, semi-parametric, and nonparametric
methods; multivariate analysis; hidden Markov models; reinforcement learning; kernel machines;
graphical models; Bayesian estimation; and statistical testing.Machine learning is rapidly becoming
a skill that computer science students must master before graduation. The third edition of
Introduction to Machine Learning reflects this shift, with added support for beginners, including
selected solutions for exercises and additional example data sets (with code available online). Other
substantial changes include discussions of outlier detection; ranking algorithms for perceptrons and
support vector machines; matrix decomposition and spectral methods; distance estimation; new
kernel algorithms; deep learning in multilayered perceptrons; and the nonparametric approach to
Bayesian methods. All learning algorithms are explained so that students can easily move from the
equations in the book to a computer program. The book can be used by both advanced
undergraduates and graduate students. It will also be of interest to professionals who are concerned
with the application of machine learning methods.

An Introduction to Machine Learning Springer Nature

This textbook offers a comprehensive introduction to Machine Learning techniques and algorithms.
This Third Edition covers newer approaches that have become highly topical, including deep
learning, and auto-encoding, introductory information about temporal learning and hidden Markov
models, and a much more detailed treatment of reinforcement learning. The book is written in an
easy-to-understand manner with many examples and pictures, and with a lot of practical advice and
discussions of simple applications. The main topics include Bayesian classifiers, nearest-neighbor
classifiers, linear and polynomial classifiers, decision trees, rule-induction programs, artificial neural
networks, support vector machines, boosting algorithms, unsupervised learning (including Kohonen
networks and auto-encoding), deep learning, reinforcement learning, temporal learning (including
long short-term memory), hidden Markov models, and the genetic algorithm. Special attention is
devoted to performance evaluation, statistical assessment, and to many practical issues ranging
from feature selection and feature construction to bias, context, multi-label domains, and the
problem of imbalanced classes.

Introduction to Machine Learning with Python

A Guide for Data Scientists "O'Reilly Media, Inc."

Machine learning has become an integral part of many commercial applications and research
projects, but this field is not exclusive to large companies with extensive research teams. If you use
Python, even as a beginner, this book will teach you practical ways to build your own machine
learning solutions. With all the data available today, machine learning applications are limited only
by your imagination. You'll learn the steps necessary to create a successful machine-learning
application with Python and the scikit-learn library. Authors Andreas Muller and Sarah Guido focus on
the practical aspects of using machine learning algorithms, rather than the math behind them.
Familiarity with the NumPy and matplotlib libraries will help you get even more from this book. With
this book, you'll learn: Fundamental concepts and applications of machine learning Advantages and
shortcomings of widely used machine learning algorithms How to represent data processed by
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machine learning, including which data aspects to focus on Advanced methods for model evaluation
and parameter tuning The concept of pipelines for chaining models and encapsulating your workflow
Methods for working with text data, including text-specific processing techniques Suggestions for
improving your machine learning and data science skills

Introduction to Machine Learning, fourth edition MIT Press

A substantially revised fourth edition of a comprehensive textbook, including new coverage of recent
advances in deep learning and neural networks. The goal of machine learning is to program
computers to use example data or past experience to solve a given problem. Machine learning
underlies such exciting new technologies as self-driving cars, speech recognition, and translation
applications. This substantially revised fourth edition of a comprehensive, widely used machine
learning textbook offers new coverage of recent advances in the field in both theory and practice,
including developments in deep learning and neural networks. The book covers a broad array of
topics not usually included in introductory machine learning texts, including supervised learning,
Bayesian decision theory, parametric methods, semiparametric methods, nonparametric methods,
multivariate analysis, hidden Markov models, reinforcement learning, kernel machines, graphical
models, Bayesian estimation, and statistical testing. The fourth edition offers a new chapter on deep
learning that discusses training, regularizing, and structuring deep neural networks such as
convolutional and generative adversarial networks; new material in the chapter on reinforcement
learning that covers the use of deep networks, the policy gradient methods, and deep reinforcement
learning; new material in the chapter on multilayer perceptrons on autoencoders and the word2vec
network; and discussion of a popular method of dimensionality reduction, t-SNE. New appendixes
offer background material on linear algebra and optimization. End-of-chapter exercises help readers
to apply concepts learned. Introduction to Machine Learning can be used in courses for advanced
undergraduate and graduate students and as a reference for professionals.

Introduction to Deep Learning MIT Press

A project-based guide to the basics of deep learning. This concise, project-driven guide to deep
learning takes readers through a series of program-writing tasks that introduce them to the use of
deep learning in such areas of artificial intelligence as computer vision, natural-language processing,
and reinforcement learning. The author, a longtime artificial intelligence researcher specializing in
natural-language processing, covers feed-forward neural nets, convolutional neural nets, word
embeddings, recurrent neural nets, sequence-to-sequence learning, deep reinforcement learning,
unsupervised models, and other fundamental concepts and techniques. Students and practitioners
learn the basics of deep learning by working through programs in Tensorflow, an open-source
machine learning framework. “I find | learn computer science material best by sitting down and
writing programs,” the author writes, and the book reflects this approach. Each chapter includes a
programming project, exercises, and references for further reading. An early chapter is devoted to
Tensorflow and its interface with Python, the widely used programming language. Familiarity with
linear algebra, multivariate calculus, and probability and statistics is required, as is a rudimentary
knowledge of programming in Python. The book can be used in both undergraduate and graduate
courses; practitioners will find it an essential reference.

Deep Learning MIT Press

An introduction to a broad range of topics in deep learning, covering mathematical and conceptual
background, deep learning techniques used in industry, and research perspectives. “Written by
three experts in the field, Deep Learning is the only comprehensive book on the subject.” —Elon
Musk, cochair of OpenAl; cofounder and CEO of Tesla and SpaceX Deep learning is a form of
machine learning that enables computers to learn from experience and understand the world in
terms of a hierarchy of concepts. Because the computer gathers knowledge from experience, there
is no need for a human computer operator to formally specify all the knowledge that the computer
needs. The hierarchy of concepts allows the computer to learn complicated concepts by building
them out of simpler ones; a graph of these hierarchies would be many layers deep. This book
introduces a broad range of topics in deep learning. The text offers mathematical and conceptual
background, covering relevant concepts in linear algebra, probability theory and information theory,
numerical computation, and machine learning. It describes deep learning techniques used by
practitioners in industry, including deep feedforward networks, regularization, optimization
algorithms, convolutional networks, sequence modeling, and practical methodology; and it surveys
such applications as natural language processing, speech recognition, computer vision, online
recommendation systems, bioinformatics, and videogames. Finally, the book offers research
perspectives, covering such theoretical topics as linear factor models, autoencoders, representation
learning, structured probabilistic models, Monte Carlo methods, the partition function, approximate
inference, and deep generative models. Deep Learning can be used by undergraduate or graduate
students planning careers in either industry or research, and by software engineers who want to
begin using deep learning in their products or platforms. A website offers supplementary material for
both readers and instructors.

Introduction to Machine Learning Wolfram Media

Machine learning-a computer's ability to learn-is transforming our world: it is used to understand
images, process text, make predictions by analyzing large amounts of data, and much more. It can
be used in nearly every industry to improve efficiency and help stakeholders make better decisions.
Whatever your industry or hobby, chances are that these modern artificial intelligence methods will
be useful to you as well. Introduction to Machine Learning weaves reproducible coding examples
into explanatory text to show what machine learning is, how it can be applied, and how it works.
Perfect for anyone new to the world of Al or those looking to further their understanding, the text
begins with a brief introduction to the Wolfram Language, the programming language used for the
examples throughout the book. From there, readers are introduced to key concepts before exploring
common methods and paradigms such as classification, regression, clustering, and deep learning.
The math content is kept to a minimum to focus on what matters-applying the concepts in useful
contexts. This book is sure to benefit anyone curious about the fascinating field of machine learning.

An Introduction to Machine Learning Springer

Just like electricity, Machine Learning will revolutionize our life in many ways - some of which are not
even conceivable today. This book provides a thorough conceptual understanding of Machine
Learning techniques and algorithms. Many of the mathematical concepts are explained in an
intuitive manner. The book starts with an overview of machine learning and the underlying
Mathematical and Statistical concepts before moving onto machine learning topics. It gradually
builds up the depth, covering many of the present day machine learning algorithms, ending in Deep
Learning and Reinforcement Learning algorithms. The book also covers some of the popular Machine
Learning applications. The material in this book is agnostic to any specific programming language or
hardware so that readers can try these concepts on whichever platforms they are already familiar
with. Offers a comprehensive introduction to Machine Learning, while not assuming any prior

knowledge of the topic; Provides a complete overview of available techniques and algorithms in
conceptual terms, covering various application domains of machine learning; Not tied to any specific
software language or hardware implementation.

A Concise Introduction to Machine Learning CRC Press

The emphasis of the book is on the question of Why - only if why an algorithm is successful is
understood, can it be properly applied, and the results trusted. Algorithms are often taught side by
side without showing the similarities and differences between them. This book addresses the
commonalities, and aims to give a thorough and in-depth treatment and develop intuition, while
remaining concise. This useful reference should be an essential on the bookshelves of anyone
employing machine learning techniques.

Introduction to Machine Learning with Applications in Information Security CRC Press
Introduction to Machine Learning with Applications in Information Security provides a class-tested
introduction to a wide variety of machine learning algorithms, reinforced through realistic
applications. The book is accessible and doesn’t prove theorems, or otherwise dwell on
mathematical theory. The goal is to present topics at an intuitive level, with just enough detail to
clarify the underlying concepts. The book covers core machine learning topics in-depth, including
Hidden Markov Models, Principal Component Analysis, Support Vector Machines, and Clustering. It
also includes coverage of Nearest Neighbors, Neural Networks, Boosting and AdaBoost, Random
Forests, Linear Discriminant Analysis, Vector Quantization, Naive Bayes, Regression Analysis,
Conditional Random Fields, and Data Analysis. Most of the examples in the book are drawn from the
field of information security, with many of the machine learning applications specifically focused on
malware. The applications presented are designed to demystify machine learning techniques by
providing straightforward scenarios. Many of the exercises in this book require some programming,
and basic computing concepts are assumed in a few of the application sections. However, anyone
with a modest amount of programming experience should have no trouble with this aspect of the
book. Instructor resources, including PowerPoint slides, lecture videos, and other relevant material
are provided on an accompanying website: http://www.cs.sjsu.edu/~stamp/ML/. For the reader’s
benefit, the figures in the book are also available in electronic form, and in color. About the Author
Mark Stamp has been a Professor of Computer Science at San Jose State University since 2002. Prior
to that, he worked at the National Security Agency (NSA) for seven years, and a Silicon Valley
startup company for two years. He received his Ph.D. from Texas Tech University in 1992. His love
affair with machine learning began in the early 1990s, when he was working at the NSA, and
continues today at SJSU, where he has supervised vast numbers of master’s student projects, most
of which involve a combination of information security and machine learning.

Introduction to Statistical Machine Learning Morgan Kaufmann

Machine learning allows computers to learn and discern patterns without actually being
programmed. When Statistical techniques and machine learning are combined together they are a
powerful tool for analysing various kinds of data in many computer science/engineering areas
including, image processing, speech processing, natural language processing, robot control, as well
as in fundamental sciences such as biology, medicine, astronomy, physics, and materials.
Introduction to Statistical Machine Learning provides a general introduction to machine learning that
covers a wide range of topics concisely and will help you bridge the gap between theory and
practice. Part | discusses the fundamental concepts of statistics and probability that are used in
describing machine learning algorithms. Part Il and Part Ill explain the two major approaches of
machine learning techniques; generative methods and discriminative methods. While Part Il
provides an in-depth look at advanced topics that play essential roles in making machine learning
algorithms more useful in practice. The accompanying MATLAB/Octave programs provide you with
the necessary practical skills needed to accomplish a wide range of data analysis tasks. Provides the
necessary background material to understand machine learning such as statistics, probability, linear
algebra, and calculus. Complete coverage of the generative approach to statistical pattern
recognition and the discriminative approach to statistical machine learning. Includes MATLAB/Octave
programs so that readers can test the algorithms numerically and acquire both mathematical and
practical skills in a wide range of data analysis tasks Discusses a wide range of applications in
machine learning and statistics and provides examples drawn from image processing, speech
processing, natural language processing, robot control, as well as biology, medicine, astronomy,
physics, and materials.

Introduction to Deep Learning

From Logical Calculus to Artificial Intelligence Springer

This textbook presents a concise, accessible and engaging first introduction to deep learning,
offering a wide range of connectionist models which represent the current state-of-the-art. The text
explores the most popular algorithms and architectures in a simple and intuitive style, explaining
the mathematical derivations in a step-by-step manner. The content coverage includes convolutional
networks, LSTMs, Word2vec, RBMs, DBNs, neural Turing machines, memory networks and
autoencoders. Numerous examples in working Python code are provided throughout the book, and
the code is also supplied separately at an accompanying website. Topics and features: introduces
the fundamentals of machine learning, and the mathematical and computational prerequisites for
deep learning; discusses feed-forward neural networks, and explores the modifications to these
which can be applied to any neural network; examines convolutional neural networks, and the
recurrent connections to a feed-forward neural network; describes the notion of distributed
representations, the concept of the autoencoder, and the ideas behind language processing with
deep learning; presents a brief history of artificial intelligence and neural networks, and reviews
interesting open research problems in deep learning and connectionism. This clearly written and
lively primer on deep learning is essential reading for graduate and advanced undergraduate
students of computer science, cognitive science and mathematics, as well as fields such as
linguistics, logic, philosophy, and psychology.

Introduction to Machine Learning, fourth edition MIT Press

A substantially revised fourth edition of a comprehensive textbook, including new coverage of recent
advances in deep learning and neural networks. The goal of machine learning is to program
computers to use example data or past experience to solve a given problem. Machine learning
underlies such exciting new technologies as self-driving cars, speech recognition, and translation
applications. This substantially revised fourth edition of a comprehensive, widely used machine
learning textbook offers new coverage of recent advances in the field in both theory and practice,
including developments in deep learning and neural networks. The book covers a broad array of
topics not usually included in introductory machine learning texts, including supervised learning,
Bayesian decision theory, parametric methods, semiparametric methods, nonparametric methods,
multivariate analysis, hidden Markov models, reinforcement learning, kernel machines, graphical
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models, Bayesian estimation, and statistical testing. The fourth edition offers a new chapter on deep
learning that discusses training, regularizing, and structuring deep neural networks such as
convolutional and generative adversarial networks; new material in the chapter on reinforcement
learning that covers the use of deep networks, the policy gradient methods, and deep reinforcement
learning; new material in the chapter on multilayer perceptrons on autoencoders and the word2vec
network; and discussion of a popular method of dimensionality reduction, t-SNE. New appendixes
offer background material on linear algebra and optimization. End-of-chapter exercises help readers
to apply concepts learned. Introduction to Machine Learning can be used in courses for advanced
undergraduate and graduate students and as a reference for professionals.

An Introduction to Machine Learning Springer

This textbook presents fundamental machine learning concepts in an easy to understand manner by
providing practical advice, using straightforward examples, and offering engaging discussions of
relevant applications. The main topics include Bayesian classifiers, nearest-neighbor classifiers,
linear and polynomial classifiers, decision trees, neural networks, and support vector machines.
Later chapters show how to combine these simple tools by way of “boosting,” how to exploit them in
more complicated domains, and how to deal with diverse advanced practical issues. One chapter is
dedicated to the popular genetic algorithms. This revised edition contains three entirely new
chapters on critical topics regarding the pragmatic application of machine learning in industry. The
chapters examine multi-label domains, unsupervised learning and its use in deep learning, and
logical approaches to induction. Numerous chapters have been expanded, and the presentation of
the material has been enhanced. The book contains many new exercises, numerous solved
examples, thought-provoking experiments, and computer assignments for independent work.

Reinforcement Learning, second edition

An Introduction MIT Press

The significantly expanded and updated new edition of a widely used text on reinforcement learning,
one of the most active research areas in artificial intelligence. Reinforcement learning, one of the
most active research areas in artificial intelligence, is a computational approach to learning whereby
an agent tries to maximize the total amount of reward it receives while interacting with a complex,
uncertain environment. In Reinforcement Learning, Richard Sutton and Andrew Barto provide a clear
and simple account of the field's key ideas and algorithms. This second edition has been significantly
expanded and updated, presenting new topics and updating coverage of other topics. Like the first
edition, this second edition focuses on core online learning algorithms, with the more mathematical
material set off in shaded boxes. Part | covers as much of reinforcement learning as possible without
going beyond the tabular case for which exact solutions can be found. Many algorithms presented in
this part are new to the second edition, including UCB, Expected Sarsa, and Double Learning. Part Il
extends these ideas to function approximation, with new sections on such topics as artificial neural
networks and the Fourier basis, and offers expanded treatment of off-policy learning and policy-
gradient methods. Part Ill has new chapters on reinforcement learning's relationships to psychology
and neuroscience, as well as an updated case-studies chapter including AlphaGo and AlphaGo Zero,
Atari game playing, and IBM Watson's wagering strategy. The final chapter discusses the future
societal impacts of reinforcement learning.

Machine Learning

a Concise Introduction john Wiley & Sons

AN INTRODUCTION TO MACHINE LEARNING THAT INCLUDES THE FUNDAMENTAL TECHNIQUES,
METHODS, AND APPLICATIONS Machine Learning: a Concise Introduction offers a comprehensive
introduction to the core concepts, approaches, and applications of machine learning. The author—an
expert in the field—presents fundamental ideas, terminology, and techniques for solving applied
problems in classification, regression, clustering, density estimation, and dimension reduction. The
design principles behind the techniques are emphasized, including the bias-variance trade-off and
its influence on the design of ensemble methods. Understanding these principles leads to more
flexible and successful applications. Machine Learning: a Concise Introduction also includes methods
for optimization, risk estimation, and model selection— essential elements of most applied projects.
This important resource: lllustrates many classification methods with a single, running example,
highlighting similarities and differences between methods Presents R source code which shows how
to apply and interpret many of the techniques covered Includes many thoughtful exercises as an
integral part of the text, with an appendix of selected solutions Contains useful information for
effectively communicating with clients A volume in the popular Wiley Series in Probability and
Statistics, Machine Learning: a Concise Introduction offers the practical information needed for an
understanding of the methods and application of machine learning. STEVEN W. KNOX holds a Ph.D.
in Mathematics from the University of lllinois and an M.S. in Statistics from Carnegie Mellon
University. He has over twenty years’ experience in using Machine Learning, Statistics, and
Mathematics to solve real-world problems. He currently serves as Technical Director of Mathematics
Research and Senior Advocate for Data Science at the National Security Agency.

Artificial Intelligence

With an Introduction to Machine Learning, Second Edition CRC Press

The first edition of this popular textbook, Contemporary Artificial Intelligence, provided an accessible
and student friendly introduction to Al. This fully revised and expanded update, Artificial Intelligence:
With an Introduction to Machine Learning, Second Edition, retains the same accessibility and
problem-solving approach, while providing new material and methods. The book is divided into five
sections that focus on the most useful techniques that have emerged from Al. The first section of the
book covers logic-based methods, while the second section focuses on probability-based methods.
Emergent intelligence is featured in the third section and explores evolutionary computation and
methods based on swarm intelligence. The newest section comes next and provides a detailed
overview of neural networks and deep learning. The final section of the book focuses on natural
language understanding. Suitable for undergraduate and beginning graduate students, this class-
tested textbook provides students and other readers with key Al methods and algorithms for solving
challenging problems involving systems that behave intelligently in specialized domains such as
medical and software diagnostics, financial decision making, speech and text recognition, genetic
analysis, and more.

Machine Learning with Python BPB Publications
Providing code examples in python, this book introduces the concepts of machine learning with

mathematical explanations and programming fundamentals. --

A Brief Introduction to Machine Learning for Engineers

There is a wealth of literature and books available to engineers starting to understand what machine
learning is and how it can be used in their everyday work. This presents the problem of where the
engineer should start. The answer is often "for a general, but slightly outdated introduction, read
this book; for a detailed survey of methods based on probabilistic models, check this reference; to
learn about statistical learning, this text is useful" and so on. This monograph provides the starting
point to the literature that every engineer new to machine learning needs. It offers a basic and
compact reference that describes key ideas and principles in simple terms and within a unified
treatment, encompassing recent developments and pointers to the literature for further study. A
Brief Introduction to Machine Learning for Engineers is the entry point to machine learning for
students, practitioners, and researchers with an engineering background in probability and linear
algebra.

Mathematics for Machine Learning Cambridge University Press

The fundamental mathematical tools needed to understand machine learning include linear algebra,
analytic geometry, matrix decompositions, vector calculus, optimization, probability and statistics.
These topics are traditionally taught in disparate courses, making it hard for data science or
computer science students, or professionals, to efficiently learn the mathematics. This self-contained
textbook bridges the gap between mathematical and machine learning texts, introducing the
mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four
central machine learning methods: linear regression, principal component analysis, Gaussian
mixture models and support vector machines. For students and others with a mathematical
background, these derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical experience with
applying mathematical concepts. Every chapter includes worked examples and exercises to test
understanding. Programming tutorials are offered on the book's web site.

How to Code in Python 3

This educational book introduces emerging developers to computer programming through the
Python software development language, and serves as a reference book for experienced developers
looking to learn a new language or re-familiarize themselves with computational logic and syntax.

Introduction to Machine Learning Elsevier

A textbook suitable for undergraduate courses in machine learning and related topics, this book
provides a broad survey of the field. Generous exercises and examples give students a firm grasp of
the concepts and techniques of this rapidly developing, challenging subject. Introduction to Machine
Learning synthesizes and clarifies the work of leading researchers, much of which is otherwise
available only in undigested technical reports, journals, and conference proceedings. Beginning with
an overview suitable for undergraduate readers, Kodratoff establishes a theoretical basis for
machine learning and describes its technical concepts and major application areas. Relevant logic
programming examples are given in Prolog. Introduction to Machine Learning is an accessible and
original introduction to a significant research area.

Introduction to Machine Learning with Python

A Guide for Beginners in Data Science Createspace Independent Publishing Platform

*rkxxFree eBook for customers who purchase the print book from Amazon****** Are you thinking of
learning more about Machine Learning using Python? This book would seek to explain common
terms and algorithms in an intuitive way. The author used a progressive approach whereby we start
out slowly and improve on the complexity of our solutions. From Al Sciences Publisher Our books
may be the best one for beginners; it's a step-by-step guide for any person who wants to start
learning Artificial Intelligence and Data Science from scratch. It will help you in preparing a solid
foundation and learn any other high-level courses. To get the most out of the concepts that would
be covered, readers are advised to adopt a hands on approach which would lead to better mental
representations. Step By Step Guide and Visual lllustrations and Examples This book and the
accompanying examples, you would be well suited to tackle problems which pique your interests
using machine learning. Instead of tough math formulas, this book contains several graphs and
images which detail all important Machine Learning concepts and their applications. Target Users
The book designed for a variety of target audiences. The most suitable users would include: Anyone
who is intrigued by how algorithms arrive at predictions but has no previous knowledge of the field.
Software developers and engineers with a strong programming background but seeking to break
into the field of machine learning. Seasoned professionals in the field of artificial intelligence and
machine learning who desire a bird's eye view of current techniques and approaches. What's Inside
This Book? Supervised Learning Algorithms Unsupervised Learning Algorithms Semi-supervised
Learning Algorithms Reinforcement Learning Algorithms Overfitting and underfitting correctness The
Bias-Variance Trade-off Feature Extraction and Selection A Regression Example: Predicting Boston
Housing Prices Import Libraries: How to forecast and Predict Popular Classification Algorithms
Introduction to K Nearest Neighbors Introduction to Support Vector Machine Example of Clustering
Running K-means with Scikit-Learn Introduction to Deep Learning using TensorFlow Deep Learning
Compared to Other Machine Learning Approaches Applications of Deep Learning How to run the
Neural Network using TensorFlow Cases of Study with Real Data Sources & References Frequently
Asked Questions Q: Is this book for me and do | need programming experience? A: If you want to
smash Machine Learning from scratch, this book is for you. If you already wrote a few lines of code
and recognize basic programming statements, you'll be OK. Q: Does this book include everything |
need to become a Machine Learning expert? A: Unfortunately, no. This book is designed for readers
taking their first steps in Machine Learning and further learning will be required beyond this book to
master all aspects of Machine Learning. Q: Can | have a refund if this book is not fitted for me? A:
Yes, Amazon refund you if you aren't satisfied, for more information about the amazon refund
service please go to the amazon help platform. We will also be happy to help you if you send us an
email at contact@aisciences.net. If you need to see the quality of our job, Al Sciences Company
offering you a free eBook in Machine Learning with Python written by the data scientist Alain
Kaufmann at http: //aisciences.net/free-books/

An Introduction to Statistical Learning

with Applications in R Springer Science & Business Media

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.

Probabilistic Machine Learning

An Introduction MIT Press

A detailed and up-to-date introduction to machine learning, presented through the unifying lens of
probabilistic modeling and Bayesian decision theory. This book offers a detailed and up-to-date
introduction to machine learning (including deep learning) through the unifying lens of probabilistic
modeling and Bayesian decision theory. The book covers mathematical background (including linear
algebra and optimization), basic supervised learning (including linear and logistic regression and
deep neural networks), as well as more advanced topics (including transfer learning and
unsupervised learning). End-of-chapter exercises allow students to apply what they have learned,
and an appendix covers notation. Probabilistic Machine Learning grew out of the author’s 2012 book,
Machine Learning: A Probabilistic Perspective. More than just a simple update, this is a completely
new book that reflects the dramatic developments in the field since 2012, most notably deep
learning. In addition, the new book is accompanied by online Python code, using libraries such as
scikit-learn, JAX, PyTorch, and Tensorflow, which can be used to reproduce nearly all the figures; this
code can be run inside a web browser using cloud-based notebooks, and provides a practical
complement to the theoretical topics discussed in the book. This introductory text will be followed by
a sequel that covers more advanced topics, taking the same probabilistic approach.

Introduction to Machine Learning and Bioinformatics CRC Press

Lucidly Integrates Current Activities Focusing on both fundamentals and recent advances,
Introduction to Machine Learning and Bioinformatics presents an informative and accessible account
of the ways in which these two increasingly intertwined areas relate to each other. Examines
Connections between Machine Learning & Bioinformatics The book begins with a brief historical
overview of the technological developments in biology. It then describes the main problems in
bioinformatics and the fundamental concepts and algorithms of machine learning. After forming this
foundation, the authors explore how machine learning techniques apply to bioinformatics problems,
such as electron density map interpretation, biclustering, DNA sequence analysis, and tumor
classification. They also include exercises at the end of some chapters and offer supplementary
materials on their website. Explores How Machine Learning Techniques Can Help Solve
Bioinformatics Problems Shedding light on aspects of both machine learning and bioinformatics, this
text shows how the innovative tools and techniques of machine learning help extract knowledge
from the deluge of information produced by today’s biological experiments.

Machine Learning for Absolute Beginners

A Plain English Introduction (Third Edition)

Featured by Tableau as the first of "7 Books About Machine Learning for Beginners." Ready to spin
up a virtual GPU instance and smash through petabytes of data? Want to add 'Machine Learning' to
your LinkedIn profile?Well, hold on there...Before you embark on your journey, there are some high-
level theory and statistical principles to weave through first. But rather than spend $30-$50 USD on
a thick textbook, you may want to read this book first. As a clear and concise alternative, this book
provides a high-level introduction to machine learning, free downloadable code exercises, and video
demonstrations. Machine Learning for Absolute Beginners Third Edition has been written and
designed for absolute beginners. This means plain-English explanations and no coding experience
required. Where core algorithms are introduced, clear explanations and visual examples are added
to make it easy to follow along at home.This new edition also features extended chapters with
quizzes, free supplementary online video tutorials for coding models in Python, and downloadable
resources not included in the Second Edition. Readers of the Second Edition should not feel
compelled to purchase this Third Edition.Disclaimer: If you have passed the 'beginner' stage in your
study of machine learning and are ready to tackle coding and deep learning, you would be well
served with a long-format textbook. If, however, you are yet to reach that Lion King moment - as a
fully grown Simba looking over the Pride Lands of Africa - then this is the book to gently hoist you up
and give a clear lay of the land.In this step-by-step guide you will learn: - How to download free
datasets- What tools and machine learning libraries you need- Data scrubbing techniques, including
one-hot encoding, binning and dealing with missing data- Preparing data for analysis, including k-
fold Validation- Regression analysis to create trend lines- k-Means Clustering to find new
relationships- The basics of Neural Networks- Bias/Variance to improve your machine learning
model- Decision Trees to decode classification, and- How to build your first Machine Learning Model
to predict house values using PythonFrequently Asked QuestionsQ: Do | need programming
experience to complete this e-book?A: This e-book is designed for absolute beginners, so no
programming experience is required. However, two of the later chapters introduce Python to
demonstrate an actual machine learning model, so you will see some programming used in this
book. Q: | have already purchased the Second Edition of Machine Learning for Absolute Beginners,
should | purchase this Third Edition?A: As the same topics from the Second Edition are covered in
the Third Edition, you may be better served reading a more advanced title on machine learning. If
you have purchased a previous edition of this book and wish to get access to the free video tutorials,
please email the author. Q: Does this book include everything | need to become a machine learning
expert?A: Unfortunately, no. This book is designed for readers taking their first steps in machine
learning and further learning will be required beyond this book to master machine learning.

Foundations of Machine Learning, second edition MIT Press

A new edition of a graduate-level machine learning textbook that focuses on the analysis and theory
of algorithms. This book is a general introduction to machine learning that can serve as a textbook
for graduate students and a reference for researchers. It covers fundamental modern topics in
machine learning while providing the theoretical basis and conceptual tools needed for the
discussion and justification of algorithms. It also describes several key aspects of the application of
these algorithms. The authors aim to present novel theoretical tools and concepts while giving
concise proofs even for relatively advanced topics. Foundations of Machine Learning is unique in its
focus on the analysis and theory of algorithms. The first four chapters lay the theoretical foundation
for what follows; subsequent chapters are mostly self-contained. Topics covered include the
Probably Approximately Correct (PAC) learning framework; generalization bounds based on

Rademacher complexity and VC-dimension; Support Vector Machines (SVMs); kernel methods;
boosting; on-line learning; multi-class classification; ranking; regression; algorithmic stability;
dimensionality reduction; learning automata and languages; and reinforcement learning. Each
chapter ends with a set of exercises. Appendixes provide additional material including concise
probability review. This second edition offers three new chapters, on model selection, maximum
entropy models, and conditional entropy models. New material in the appendixes includes a major
section on Fenchel duality, expanded coverage of concentration inequalities, and an entirely new
entry on information theory. More than half of the exercises are new to this edition.

Understanding Machine Learning

From Theory to Algorithms Cambridge University Press
Introduces machine learning and its algorithmic paradigms, explaining the principles behind
automated learning approaches and the considerations underlying their usage.

Machine Learning

Methods and Applications to Brain Disorders Academic Press

Machine Learning is an area of artificial intelligence involving the development of algorithms to
discover trends and patterns in existing data; this information can then be used to make predictions
on new data. A growing number of researchers and clinicians are using machine learning methods to
develop and validate tools for assisting the diagnosis and treatment of patients with brain disorders.
Machine Learning: Methods and Applications to Brain Disorders provides an up-to-date overview of
how these methods can be applied to brain disorders, including both psychiatric and neurological
disease. This book is written for a non-technical audience, such as neuroscientists, psychologists,
psychiatrists, neurologists and health care practitioners. Provides a non-technical introduction to
machine learning and applications to brain disorders Includes a detailed description of the most
commonly used machine learning algorithms as well as some novel and promising approaches
Covers the main methodological challenges in the application of machine learning to brain disorders
Provides a step-by-step tutorial for implementing a machine learning pipeline to neuroimaging data
in Python

Introduction to Machine Learning with Python

A Guide for Beginners in Data Science Createspace Independent Publishing Platform

ek BUY NOW (will soon return to 24.78 $)******Free eBook for customers who purchase the print
book from Amazon****** Are you thinking of learning more about Machine Learning using Python?
(For Beginners) This book would seek to explain common terms and algorithms in an intuitive way.
The author used a progressive approach whereby we start out slowly and improve on the complexity
of our solutions. From Al Sciences Publisher Our books may be the best one for beginners; it's a
step-by-step quide for any person who wants to start learning Artificial Intelligence and Data Science
from scratch. It will help you in preparing a solid foundation and learn any other high-level courses.
To get the most out of the concepts that would be covered, readers are advised to adopt a hands on
approach which would lead to better mental representations. Step By Step Guide and Visual
[llustrations and Examples This book and the accompanying examples, you would be well suited to
tackle problems which pique your interests using machine learning. Instead of tough math formulas,
this book contains several graphs and images which detail all important Machine Learning concepts
and their applications. Target Users The book designed for a variety of target audiences. The most
suitable users would include: Anyone who is intrigued by how algorithms arrive at predictions but
has no previous knowledge of the field. Software developers and engineers with a strong
programming background but seeking to break into the field of machine learning. Seasoned
professionals in the field of artificial intelligence and machine learning who desire a bird's eye view
of current techniques and approaches. What's Inside This Book? Supervised Learning Algorithms
Unsupervised Learning Algorithms Semi-supervised Learning Algorithms Reinforcement Learning
Algorithms Overfitting and underfitting correctness The Bias-Variance Trade-off Feature Extraction
and Selection A Regression Example: Predicting Boston Housing Prices Import Libraries: How to
forecast and Predict Popular Classification Algorithms Introduction to K Nearest Neighbors
Introduction to Support Vector Machine Example of Clustering Running K-means with Scikit-Learn
Introduction to Deep Learning using TensorFlow Deep Learning Compared to Other Machine
Learning Approaches Applications of Deep Learning How to run the Neural Network using
TensorFlow Cases of Study with Real Data Sources & References Frequently Asked Questions Q: Is
this book for me and do | need programming experience? A: If you want to smash Machine Learning
from scratch, this book is for you. If you already wrote a few lines of code and recognize basic
programming statements, you'll be OK. Q: Does this book include everything | need to become a
Machine Learning expert? A: Unfortunately, no. This book is designed for readers taking their first
steps in Machine Learning and further learning will be required beyond this book to master all
aspects of Machine Learning. Q: Can | have a refund if this book is not fitted for me? A: Yes, Amazon
refund you if you aren't satisfied, for more information about the amazon refund service please go to
the amazon help platform. We will also be happy to help you if you send us an email at
contact@aisciences.net. If you need to see the quality of our job, Al Sciences Company offering you
a free eBook in Machine Learning with Python written by the data scientist Alain Kaufmann at http:
/[aisciences.net/free-books/

Artificial Intelligence

With an Introduction to Machine Learning, Second Edition CRC Press

The first edition of this popular textbook, Contemporary Artificial Intelligence, provided an accessible
and student friendly introduction to Al. This fully revised and expanded update, Artificial Intelligence:
With an Introduction to Machine Learning, Second Edition, retains the same accessibility and
problem-solving approach, while providing new material and methods. The book is divided into five
sections that focus on the most useful techniques that have emerged from Al. The first section of the
book covers logic-based methods, while the second section focuses on probability-based methods.
Emergent intelligence is featured in the third section and explores evolutionary computation and
methods based on swarm intelligence. The newest section comes next and provides a detailed
overview of neural networks and deep learning. The final section of the book focuses on natural
language understanding. Suitable for undergraduate and beginning graduate students, this class-
tested textbook provides students and other readers with key Al methods and algorithms for solving
challenging problems involving systems that behave intelligently in specialized domains such as
medical and software diagnostics, financial decision making, speech and text recognition, genetic
analysis, and more.

Hands-On Machine Learning with R CRC Press
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Hands-on Machine Learning with R provides a practical and applied approach to learning and
developing intuition into today’s most popular machine learning methods. This book serves as a
practitioner’s guide to the machine learning process and is meant to help the reader learn to apply
the machine learning stack within R, which includes using various R packages such as glmnet, h2o,
ranger, xgboost, keras, and others to effectively model and gain insight from their data. The book
favors a hands-on approach, providing an intuitive understanding of machine learning concepts
through concrete examples and just a little bit of theory. Throughout this book, the reader will be
exposed to the entire machine learning process including feature engineering, resampling,
hyperparameter tuning, model evaluation, and interpretation. The reader will be exposed to
powerful algorithms such as regularized regression, random forests, gradient boosting machines,
deep learning, generalized low rank models, and more! By favoring a hands-on approach and using
real word data, the reader will gain an intuitive understanding of the architectures and engines that
drive these algorithms and packages, understand when and how to tune the various
hyperparameters, and be able to interpret model results. By the end of this book, the reader should
have a firm grasp of R’s machine learning stack and be able to implement a systematic approach for
producing high quality modeling results. Features: - Offers a practical and applied introduction to the
most popular machine learning methods. - Topics covered include feature engineering, resampling,
deep learning and more. - Uses a hands-on approach and real world data.

Introducing Machine Learning Microsoft Press

Master machine learning concepts and develop real-world solutions Machine learning offers
immense opportunities, and Introducing Machine Learning delivers practical knowledge to make the
most of them. Dino and Francesco Esposito start with a quick overview of the foundations of artificial
intelligence and the basic steps of any machine learning project. Next, they introduce Microsoft’'s
powerful ML.NET library, including capabilities for data processing, training, and evaluation. They
present families of algorithms that can be trained to solve real-life problems, as well as deep
learning techniques utilizing neural networks. The authors conclude by introducing valuable runtime
services available through the Azure cloud platform and consider the long-term business vision for
machine learning. - 14-time Microsoft MVP Dino Esposito and Francesco Esposito help you - Explore
what’'s known about how humans learn and how intelligent software is built - Discover which
problems machine learning can address - Understand the machine learning pipeline: the steps
leading to a deliverable model - Use AutoML to automatically select the best pipeline for any
problem and dataset - Master ML.NET, implement its pipeline, and apply its tasks and algorithms -
Explore the mathematical foundations of machine learning - Make predictions, improve decision-
making, and apply probabilistic methods - Group data via classification and clustering - Learn the
fundamentals of deep learning, including neural network design - Leverage Al cloud services to build
better real-world solutions faster About This Book - For professionals who want to build machine
learning applications: both developers who need data science skills and data scientists who need
relevant programming skills - Includes examples of machine learning coding scenarios built using
the ML.NET library

Introduction to Deep Learning for Healthcare Springer Nature
Combinators

A Centennial View Wolfram Media

Combinators have inspired ideas about computation ever since they were first invented in 1920, and
in this innovative book, Stephen Wolfram provides a modern view of combinators and their
significance. Informed by his work on the computational universe of possible programs and on
computational language design, Wolfram explains new and existing ideas about combinators with
unique clarity and stunning visualizations, as well as provides insights on their historical connections
and the curious story of Moses Schonfinkel, inventor of combinators. Though invented well before
Turing machines, combinators have often been viewed as an inaccessibly abstract approach to
computation. This book brings them to life as never before in a thought-provoking and broadly
accessible exposition of interest across mathematics and computer science, as well as to those
concerned with the foundations of formal and computational thinking, and with the history of ideas.

An Introduction To Machine Learning In Quantitative Finance World Scientific
In today's world, we are increasingly exposed to the words 'machine learning' (ML), a term which
sounds like a panacea designed to cure all problems ranging from image recognition to machine

language translation. Over the past few years, ML has gradually permeated the financial sector,
reshaping the landscape of quantitative finance as we know it.An Introduction to Machine Learning
in Quantitative Finance aims to demystify ML by uncovering its underlying mathematics and
showing how to apply ML methods to real-world financial data. In this book the authorsFeatured with
the balance of mathematical theorems and practical code examples of ML, this book will help you
acquire an in-depth understanding of ML algorithms as well as hands-on experience. After reading
An Introduction to Machine Learning in Quantitative Finance, ML tools will not be a black box to you
anymore, and you will feel confident in successfully applying what you have learnt to empirical
financial data!

Machine Learning
An Artificial Intelligence Approach Morgan Kaufmann Pub
The Elements of Statistical Learning

Data Mining, Inference, and Prediction Springer Science & Business Media

During the past decade there has been an explosion in computation and information technology.
With it have come vast amounts of data in a variety of fields such as medicine, biology, finance, and
marketing. The challenge of understanding these data has led to the development of new tools in
the field of statistics, and spawned new areas such as data mining, machine learning, and
bioinformatics. Many of these tools have common underpinnings but are often expressed with
different terminology. This book describes the important ideas in these areas in a common
conceptual framework. While the approach is statistical, the emphasis is on concepts rather than
mathematics. Many examples are given, with a liberal use of color graphics. It should be a valuable
resource for statisticians and anyone interested in data mining in science or industry. The book’s
coverage is broad, from supervised learning (prediction) to unsupervised learning. The many topics
include neural networks, support vector machines, classification trees and boosting---the first
comprehensive treatment of this topic in any book. This major new edition features many topics not
covered in the original, including graphical models, random forests, ensemble methods, least angle
regression & path algorithms for the lasso, non-negative matrix factorization, and spectral
clustering. There is also a chapter on methods for “wide” data (p bigger than n), including multiple
testing and false discovery rates. Trevor Hastie, Robert Tibshirani, and Jerome Friedman are
professors of statistics at Stanford University. They are prominent researchers in this area: Hastie
and Tibshirani developed generalized additive models and wrote a popular book of that title. Hastie
co-developed much of the statistical modeling software and environment in R/S-PLUS and invented
principal curves and surfaces. Tibshirani proposed the lasso and is co-author of the very successful
An Introduction to the Bootstrap. Friedman is the co-inventor of many data-mining tools including
CART, MARS, projection pursuit and gradient boosting.

Machine Learning

A Probabilistic Perspective MIT Press

A comprehensive introduction to machine learning that uses probabilistic models and inference as a
unifying approach. Today's Web-enabled deluge of electronic data calls for automated methods of
data analysis. Machine learning provides these, developing methods that can automatically detect
patterns in data and then use the uncovered patterns to predict future data. This textbook offers a
comprehensive and self-contained introduction to the field of machine learning, based on a unified,
probabilistic approach. The coverage combines breadth and depth, offering necessary background
material on such topics as probability, optimization, and linear algebra as well as discussion of
recent developments in the field, including conditional random fields, L1 regularization, and deep
learning. The book is written in an informal, accessible style, complete with pseudo-code for the
most important algorithms. All topics are copiously illustrated with color images and worked
examples drawn from such application domains as biology, text processing, computer vision, and
robotics. Rather than providing a cookbook of different heuristic methods, the book stresses a
principled model-based approach, often using the language of graphical models to specify models in
a concise and intuitive way. Almost all the models described have been implemented in a MATLAB
software package—PMTK (probabilistic modeling toolkit)—that is freely available online. The book is
suitable for upper-level undergraduates with an introductory-level college math background and
beginning graduate students.



