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E92 - BREANNA LIN
Interdisciplinary perspectives on the evolutionary and biological roots of syntax, describing current
research on syntax in ﬁelds ranging from linguistics to neurology. Syntax is arguably the most human-speciﬁc aspect of language. Despite the proto-linguistic capacities of some animals, syntax appears to be the last major evolutionary transition in humans that has some genetic basis. Yet what
are the elements to a scenario that can explain such a transition? In this book, experts from linguistics, neurology and neurobiology, cognitive psychology, ecology and evolutionary biology, and computer modeling address this question. Unlike most previous work on the evolution of language, Biological Foundations and Origin of Syntax follows through on a growing consensus among researchers
that language can be proﬁtably separated into a number of related and interacting but largely
autonomous functions, each of which may have a distinguishable evolutionary history and neurological base. The contributors argue that syntax is such a function.The book describes the current state
of research on syntax in diﬀerent ﬁelds, with special emphasis on areas in which the ﬁndings of particular disciplines might shed light on problems faced by other disciplines. It deﬁnes areas where
consensus has been established with regard to the nature, infrastructure, and evolution of the syntax of natural languages; summarizes and evaluates contrasting approaches in areas that remain
controversial; and suggests lines for future research to resolve at least some of these disputed issues. Contributors Andrea Baronchelli, Derek Bickerton, Dorothy V. M. Bishop, Denis Bouchard,
Robert Boyd, Jens Brauer, Ted Briscoe, David Caplan, Nick Chater, Morten H. Christiansen, Terrence
W.Deacon, Francesco d'Errico, Anna Fedor, Julia Fischer, Angela D. Friederici, Tom Givón, Thomas
Griﬃths, Balázs Gulyás, Peter Hagoort, Austin Hilliard, James R. Hurford, Péter Ittzés, Gerhard Jäger,
Herbert Jäger, Edith Kaan, Simon Kirby, Natalia L. Komarova, Tatjana Nazir, Frederick Newmeyer,
Kazuo Okanoya, Csaba Plèh, Peter J. Richerson, Luigi Rizzi, Wolf Singer, Mark Steedman, Luc Steels,
Szabolcs Számadó, Eörs Szathmáry, Maggie Tallerman, Jochen Triesch, Stephanie Ann White
This book provides system developers and researchers in natural language processing and computational linguistics with the necessary background information for working with the Arabic language.
The goal is to introduce Arabic linguistic phenomena and review the state-of-the-art in Arabic processing. The book discusses Arabic script, phonology, orthography, morphology, syntax and semantics, with a ﬁnal chapter on machine translation issues. The chapter sizes correspond more or less to
what is linguistically distinctive about Arabic, with morphology getting the lion's share, followed by
Arabic script. No previous knowledge of Arabic is needed. This book is designed for computer scientists and linguists alike. The focus of the book is on Modern Standard Arabic; however, notes on practical issues related to Arabic dialects and languages written in the Arabic script are presented in
diﬀerent chapters. Table of Contents: What is "Arabic"? / Arabic Script / Arabic Phonology and Orthography / Arabic Morphology / Computational Morphology Tasks / Arabic Syntax / A Note on Arabic Semantics / A Note on Arabic and Machine Translation
Research into Natural Language Processing - the use of computers to process language - has developed over the last couple of decades into one of the most vigorous and interesting areas of current
work on language and communication. This book introduces the subject through the discussion and
development of various computer programs which illustrate some of the basic concepts and techniques in the ﬁeld. The programming language used is Prolog, which is especially well-suited for Natural Language Processing and those with little or no background in computing. Following the general
introduction, the ﬁrst section of the book presents Prolog, and the following chapters illustrate how
various Natural Language Processing programs may be written using this programming language.
Since it is assumed that the reader has no previous experience in programming, great care is taken
to provide a simple yet comprehensive introduction to Prolog. Due to the 'user friendly' nature of Prolog, simple yet eﬀective programs may be written from an early stage. The reader is gradually introduced to various techniques for syntactic processing, ranging from Finite State Network recognisors
to Chart parsers. An integral element of the book is the comprehensive set of exercises included in
each chapter as a means of cementing the reader's understanding of each topic. Suggested answers
are also provided. An Introduction to Natural Language Processing Through Prolog is an excellent introduction to the subject for students of linguistics and computer science, and will be especially useful for those with no background in the subject.
Natural Language Processing and Text Mining not only discusses applications of Natural Language
Processing techniques to certain Text Mining tasks, but also the converse, the use of Text Mining to
assist NLP. It assembles a diverse views from internationally recognized researchers and emphasizes
caveats in the attempt to apply Natural Language Processing to text mining. This state-of-the-art survey is a must-have for advanced students, professionals, and researchers.
Get to grips with solving real-world NLP problems, such as dependency parsing, information extraction, topic modeling, and text data visualization Key FeaturesAnalyze varying complexities of text using popular Python packages such as NLTK, spaCy, sklearn, and gensimImplement common and not-so-common linguistic processing tasks using Python librariesOvercome the common challenges
faced while implementing NLP pipelinesBook Description Python is the most widely used language
for natural language processing (NLP) thanks to its extensive tools and libraries for analyzing text
and extracting computer-usable data. This book will take you through a range of techniques for text
processing, from basics such as parsing the parts of speech to complex topics such as topic modeling, text classiﬁcation, and visualization. Starting with an overview of NLP, the book presents recipes
for dividing text into sentences, stemming and lemmatization, removing stopwords, and parts of
speech tagging to help you to prepare your data. You’ll then learn ways of extracting and representing grammatical information, such as dependency parsing and anaphora resolution, discover diﬀerent ways of representing the semantics using bag-of-words, TF-IDF, word embeddings, and BERT,
and develop skills for text classiﬁcation using keywords, SVMs, LSTMs, and other techniques. As you
advance, you’ll also see how to extract information from text, implement unsupervised and supervised techniques for topic modeling, and perform topic modeling of short texts, such as tweets. Additionally, the book shows you how to develop chatbots using NLTK and Rasa and visualize text data.
By the end of this NLP book, you’ll have developed the skills to use a powerful set of tools for text
processing. What you will learnBecome well-versed with basic and advanced NLP techniques in

PythonRepresent grammatical information in text using spaCy, and semantic information using bagof-words, TF-IDF, and word embeddingsPerform text classiﬁcation using diﬀerent methods, including
SVMs and LSTMsExplore diﬀerent techniques for topic modeling such as K-means, LDA, NMF, and
BERTWork with visualization techniques such as NER and word clouds for diﬀerent NLP toolsBuild a
basic chatbot using NLTK and RasaExtract information from text using regular expression techniques
and statistical and deep learning toolsWho this book is for This book is for data scientists and professionals who want to learn how to work with text. Intermediate knowledge of Python will help you to
make the most out of this book. If you are an NLP practitioner, this book will serve as a code reference when working on your projects.
Teaching computers to solve language problems is one of the major challenges of natural language
processing. There is a large amount of interesting research devoted to this ﬁeld. This book ﬁlls an existing gap in the literature with an up-to-date survey of the ﬁeld, including the author’s own contributions. A number of diﬀerent ﬁelds overlap in anaphora resolution – computational linguistics, natural
language processing (NLP), grammar, semantics, pragmatics, discourse analysis and artiﬁcial intelligence. This book begins by introducing basic notions and terminology, moving onto early research
methods and approaches, recent developments and applications, and future directions. It addresses
various issues related to the practical implementation of anaphora systems, such as rules employed,
algorithms implemented or evaluation techniques used. This is an ideal reference book for students
and researchers in this particular area of computational linguistics. Since anaphora resolution is vital
for the development of any practical NLP system, the book will be of interest to readers from both
academia and industry.
The Meaning Text Theory (MTT) is a lexicon-centred and dependency-based theory for the description of language using a holistic model that incorporates semantics, syntax, morphology and lexis.
This volume, prepared on the occasion of Igor Mel'čuk’s 70th birthday, oﬀers a cross-section of the
current advances in MTT and its applications. The ﬁrst part of the book focuses on lexical phenomena that are still largely neglected in mainstream linguistics: sound symbolism as manifested by ideophones, and idiosyncratic lexical relations as manifested by lexical functions (LFs). In particular, LFs
are addressed from diﬀerent angles (including the introduction of new “standard” LFs, the argument
structure and semantic decomposition of lexical relations captured by LFs, automatic recognition of
LF-instances in corpora, and the use of LFs in terminology and natural language processing). The second part of the book deals with such prominent model-oriented issues as semantic paraphrasing in
MTT, the role of phrase structure in MTT and syntactic analysis within MTT.
Meaning is a fundamental concept in Natural Language Processing (NLP), in the tasks of both Natural
Language Understanding (NLU) and Natural Language Generation (NLG). This is because the aims of
these ﬁelds are to build systems that understand what people mean when they speak or write, and
that can produce linguistic strings that successfully express to people the intended content. In order
for NLP to scale beyond partial, task-speciﬁc solutions, researchers in these ﬁelds must be informed
by what is known about how humans use language to express and understand communicative intents. The purpose of this book is to present a selection of useful information about semantics and
pragmatics, as understood in linguistics, in a way that's accessible to and useful for NLP practitioners with minimal (or even no) prior training in linguistics.
This open access book provides an overview of the recent advances in representation learning theory, algorithms and applications for natural language processing (NLP). It is divided into three parts.
Part I presents the representation learning techniques for multiple language entries, including
words, phrases, sentences and documents. Part II then introduces the representation techniques for
those objects that are closely related to NLP, including entity-based world knowledge, sememe-based linguistic knowledge, networks, and cross-modal entries. Lastly, Part III provides open resource tools for representation learning techniques, and discusses the remaining challenges and future research directions. The theories and algorithms of representation learning presented can also
beneﬁt other related domains such as machine learning, social network analysis, semantic Web, information retrieval, data mining and computational biology. This book is intended for advanced undergraduate and graduate students, post-doctoral fellows, researchers, lecturers, and industrial engineers, as well as anyone interested in representation learning and natural language processing.
The majority of natural language processing (NLP) is English language processing, and while there is
good language technology support for (standard varieties of) English, support for Albanian, Burmese,
or Cebuano—and most other languages—remains limited. Being able to bridge this digital divide is
important for scientiﬁc and democratic reasons but also represents an enormous growth potential. A
key challenge for this to happen is learning to align basic meaning-bearing units of diﬀerent languages. In this book, the authors survey and discuss recent and historical work on supervised and
unsupervised learning of such alignments. Speciﬁcally, the book focuses on so-called cross-lingual
word embeddings. The survey is intended to be systematic, using consistent notation and putting
the available methods on comparable form, making it easy to compare wildly diﬀerent approaches.
In so doing, the authors establish previously unreported relations between these methods and are
able to present a fast-growing literature in a very compact way. Furthermore, the authors discuss
how best to evaluate cross-lingual word embedding methods and survey the resources available for
students and researchers interested in this topic.
This book diﬀers from other introductions to pragmatics in approaching the problems of interpreting
language use in terms of interpersonal modelling of beliefs and intentions. It is intended to make issues involved in language understanding, such as speech, text, and discourse, accessible to the
widest group possible -- not just specialists in linguistics or communication theorists -- but all scholars and researchers whose enterprises depend on having a useful model of how communicative
agents understand utterances and expect their own utterances to be understood. Based on feedback from readers over the past seven years, explanations in every chapter have been improved
and updated in this thoroughly revised version of the original text published in 1989. The most extensive revisions concern the relevance of technical notions of mutual and normal belief, and the futility
of using the notion 'null context' to describe meaning. In addition, the discussion of implicature now
includes an extended explication of "Grice's Cooperative Principle" which attempts to put it in the
context of his theory of meaning and rationality, and to preclude misinterpretations which it has
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suﬀered over the past 20 years. The revised chapter exploits the notion of normal belief to improve
the account of conversational implicature.
Text data is important for many domains, from healthcare to marketing to the digital humanities,
but specialized approaches are necessary to create features for machine learning from language. Supervised Machine Learning for Text Analysis in R explains how to preprocess text data for modeling,
train models, and evaluate model performance using tools from the tidyverse and tidymodels ecosystem. Models like these can be used to make predictions for new observations, to understand what
natural language features or characteristics contribute to diﬀerences in the output, and more. If you
are already familiar with the basics of predictive modeling, use the comprehensive, detailed examples in this book to extend your skills to the domain of natural language processing. This book provides practical guidance and directly applicable knowledge for data scientists and analysts who want
to integrate unstructured text data into their modeling pipelines. Learn how to use text data for both
regression and classiﬁcation tasks, and how to apply more straightforward algorithms like regularized regression or support vector machines as well as deep learning approaches. Natural language must be dramatically transformed to be ready for computation, so we explore typical text preprocessing and feature engineering steps like tokenization and word embeddings from the ground
up. These steps inﬂuence model results in ways we can measure, both in terms of model metrics
and other tangible consequences such as how fair or appropriate model results are.
Become a proﬁcient NLP data scientist by developing deep learning models for NLP and extract valuable insights from structured and unstructured data Key FeaturesGet to grips with word embeddings, semantics, labeling, and high-level word representations using practical examplesLearn modern approaches to NLP and explore state-of-the-art NLP models using PyTorchImprove your NLP applications with innovative neural networks such as RNNs, LSTMs, and CNNsBook Description In the internet age, where an increasing volume of text data is generated daily from social media and other
platforms, being able to make sense of that data is a crucial skill. With this book, you’ll learn how to
extract valuable insights from text by building deep learning models for natural language processing
(NLP) tasks. Starting by understanding how to install PyTorch and using CUDA to accelerate the processing speed, you’ll explore how the NLP architecture works with the help of practical examples.
This PyTorch NLP book will guide you through core concepts such as word embeddings, CBOW, and
tokenization in PyTorch. You’ll then learn techniques for processing textual data and see how deep
learning can be used for NLP tasks. The book demonstrates how to implement deep learning and
neural network architectures to build models that will allow you to classify and translate text and perform sentiment analysis. Finally, you’ll learn how to build advanced NLP models, such as conversational chatbots. By the end of this book, you’ll not only have understood the diﬀerent NLP problems
that can be solved using deep learning with PyTorch, but also be able to build models to solve them.
What you will learnUse NLP techniques for understanding, processing, and generating textUnderstand PyTorch, its applications and how it can be used to build deep linguistic modelsExplore the wide
variety of deep learning architectures for NLPDevelop the skills you need to process and represent
both structured and unstructured NLP dataBecome well-versed with state-of-the-art technologies
and exciting new developments in the NLP domainCreate chatbots using attention-based neural networksWho this book is for This PyTorch book is for NLP developers, machine learning and deep learning developers, and anyone interested in building intelligent language applications using both traditional NLP approaches and deep learning architectures. If you’re looking to adopt modern NLP techniques and models for your development projects, this book is for you. Working knowledge of Python
programming, along with basic working knowledge of NLP tasks, is required.
Discover the concepts of deep learning used for natural language processing (NLP), with full-ﬂedged
examples of neural network models such as recurrent neural networks, long short-term memory networks, and sequence-2-sequence models. You’ll start by covering the mathematical prerequisites
and the fundamentals of deep learning and NLP with practical examples. The ﬁrst three chapters of
the book cover the basics of NLP, starting with word-vector representation before moving onto advanced algorithms. The ﬁnal chapters focus entirely on implementation, and deal with sophisticated
architectures such as RNN, LSTM, and Seq2seq, using Python tools: TensorFlow, and Keras. Deep
Learning for Natural Language Processing follows a progressive approach and combines all the
knowledge you have gained to build a question-answer chatbot system. This book is a good starting
point for people who want to get started in deep learning for NLP. All the code presented in the book
will be available in the form of IPython notebooks and scripts, which allow you to try out the examples and extend them in interesting ways. What You Will Learn Gain the fundamentals of deep learning and its mathematical prerequisites Discover deep learning frameworks in Python Develop a chatbot Implement a research paper on sentiment classiﬁcation Who This Book Is For Software developers who are curious to try out deep learning with NLP.
Fundamentals of Artiﬁcial Intelligence introduces the foundations of present day AI and provides coverage to recent developments in AI such as Constraint Satisfaction Problems, Adversarial Search and
Game Theory, Statistical Learning Theory, Automated Planning, Intelligent Agents, Information Retrieval, Natural Language & Speech Processing, and Machine Vision. The book features a wealth of
examples and illustrations, and practical approaches along with the theoretical concepts. It covers
all major areas of AI in the domain of recent developments. The book is intended primarily for students who major in computer science at undergraduate and graduate level but will also be of interest as a foundation to researchers in the area of AI.
Statistical approaches to processing natural language text have become dominant in recent years.
This foundational text is the ﬁrst comprehensive introduction to statistical natural language processing (NLP) to appear. The book contains all the theory and algorithms needed for building NLP tools. It
provides broad but rigorous coverage of mathematical and linguistic foundations, as well as detailed
discussion of statistical methods, allowing students and researchers to construct their own implementations. The book covers collocation ﬁnding, word sense disambiguation, probabilistic parsing, information retrieval, and other applications.
Summary Natural Language Processing in Action is your guide to creating machines that understand
human language using the power of Python with its ecosystem of packages dedicated to NLP and AI.
Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning
Publications. About the Technology Recent advances in deep learning empower applications to understand text and speech with extreme accuracy. The result? Chatbots that can imitate real people,
meaningful resume-to-job matches, superb predictive search, and automatically generated document summaries—all at a low cost. New techniques, along with accessible tools like Keras and TensorFlow, make professional-quality NLP easier than ever before. About the Book Natural Language
Processing in Action is your guide to building machines that can read and interpret human language.
In it, you'll use readily available Python packages to capture the meaning in text and react accordingly. The book expands traditional NLP approaches to include neural networks, modern deep learning
algorithms, and generative techniques as you tackle real-world problems like extracting dates and
names, composing text, and answering free-form questions. What's inside Some sentences in this
book were written by NLP! Can you guess which ones? Working with Keras, TensorFlow, gensim, and
scikit-learn Rule-based and data-based NLP Scalable pipelines About the Reader This book requires a
basic understanding of deep learning and intermediate Python skills. About the Author Hobson Lane,
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Cole Howard, and Hannes Max Hapke are experienced NLP engineers who use these techniques in
production. Table of Contents PART 1 - WORDY MACHINES Packets of thought (NLP overview) Build
your vocabulary (word tokenization) Math with words (TF-IDF vectors) Finding meaning in word
counts (semantic analysis) PART 2 - DEEPER LEARNING (NEURAL NETWORKS) Baby steps with neural
networks (perceptrons and backpropagation) Reasoning with word vectors (Word2vec) Getting
words in order with convolutional neural networks (CNNs) Loopy (recurrent) neural networks (RNNs)
Improving retention with long short-term memory networks Sequence-to-sequence models and attention PART 3 - GETTING REAL (REAL-WORLD NLP CHALLENGES) Information extraction (named entity
extraction and question answering) Getting chatty (dialog engines) Scaling up (optimization, parallelization, and batch processing)
This book is an accessible introduction to the study of detecting fake news on social media. The concepts, algorithms, and methods described in this book can help harness the power of social media to
build eﬀective and intelligent fake news detection systems. In the past decade, social media is becoming increasingly popular for news consumption due to its easy access, fast dissemination, and
low cost. However, social media also enables the wide propagation of "fake news," i.e., news with intentionally false information. Fake news on social media can have signiﬁcant negative societal
eﬀects. Therefore, fake news detection on social media has recently become an emerging research
that is attracting tremendous attention. From a data mining perspective, this book introduces the basic concepts and characteristics of fake news across disciplines, reviews representative fake news
detection methods in a principled way, and illustrates advanced settings of fake news detection on
social media. In particular, the authors discuss the value of news content and social context, as well
as important extensions to handle early detection, weakly-supervised detection, and explainable detection. This is essential reading for students, researchers, and practitioners to understand, manage,
and excel in this area. This book is supported by additional materials, including lecture slides, the
complete set of ﬁgures, key references, datasets, tools used in this book, and the source code of representative algorithms.
Build end-to-end industrial-strength NLP models using advanced morphological and syntactic features in spaCy to create real-world applications with ease Key FeaturesGain an overview of what spaCy oﬀers for natural language processingLearn details of spaCy's features and how to use them
eﬀectivelyWork through practical recipes using spaCyBook Description spaCy is an industrial-grade,
eﬃcient NLP Python library. It oﬀers various pre-trained models and ready-to-use features. Mastering spaCy provides you with end-to-end coverage of spaCy's features and real-world applications.
You'll begin by installing spaCy and downloading models, before progressing to spaCy's features and
prototyping real-world NLP apps. Next, you'll get familiar with visualizing with spaCy's popular visualizer displaCy. The book also equips you with practical illustrations for pattern matching and helps
you advance into the world of semantics with word vectors. Statistical information extraction methods are also explained in detail. Later, you'll cover an interactive business case study that shows you
how to combine all spaCy features for creating a real-world NLP pipeline. You'll implement ML models such as sentiment analysis, intent recognition, and context resolution. The book further focuses
on classiﬁcation with popular frameworks such as TensorFlow's Keras API together with spaCy. You'll
cover popular topics, including intent classiﬁcation and sentiment analysis, and use them on popular
datasets and interpret the classiﬁcation results. By the end of this book, you'll be able to conﬁdently
use spaCy, including its linguistic features, word vectors, and classiﬁers, to create your own NLP
apps. What you will learnInstall spaCy, get started easily, and write your ﬁrst Python scriptUnderstand core linguistic operations of spaCyDiscover how to combine rule-based components with spaCy
statistical modelsBecome well-versed with named entity and keyword extractionBuild your own ML
pipelines using spaCyApply all the knowledge you've gained to design a chatbot using spaCyWho
this book is for This book is for data scientists and machine learners who want to excel in NLP as well
as NLP developers who want to master spaCy and build applications with it. Language and speech
professionals who want to get hands-on with Python and spaCy and software developers who want
to quickly prototype applications with spaCy will also ﬁnd this book helpful. Beginner-level knowledge of the Python programming language is required to get the most out of this book. A beginner-level understanding of linguistics such as parsing, POS tags, and semantic similarity will also be
useful.
Many NLP tasks have at their core a subtask of extracting the dependencies—who did what to
whom—from natural language sentences. This task can be understood as the inverse of the problem
solved in diﬀerent ways by diverse human languages, namely, how to indicate the relationship between diﬀerent parts of a sentence. Understanding how languages solve the problem can be extremely useful in both feature design and error analysis in the application of machine learning to
NLP. Likewise, understanding cross-linguistic variation can be important for the design of MT systems and other multilingual applications. The purpose of this book is to present in a succinct and accessible fashion information about the morphological and syntactic structure of human languages
that can be useful in creating more linguistically sophisticated, more language-independent, and
thus more successful NLP systems. Table of Contents: Acknowledgments / Introduction/motivation /
Morphology: Introduction / Morphophonology / Morphosyntax / Syntax: Introduction / Parts of speech
/ Heads, arguments, and adjuncts / Argument types and grammatical functions / Mismatches between syntactic position and semantic roles / Resources / Bibliography / Author's Biography / General Index / Index of Languages
The central task of future-oriented computational linguistics is the development of cognitive
machines which humans can freely speak to in their natural language. This will involve the development of a functional theory of language, an objective method of veriﬁcation, and a wide range of
practical applications. Natural communication requires not only verbal processing, but also non-verbal perception and action. Therefore, the content of this book is organized as a theory of language
for the construction of talking robots with a focus on the mechanics of natural language communication in both the listener and the speaker.
Provides information on data analysis from a vareity of social networking sites, including Facebook,
Twitter, and LinkedIn.
Language resources and computational models are becoming increasingly important for the study of
language variation. A main challenge of this interdisciplinary ﬁeld is that linguistics researchers may
not be familiar with these helpful computational tools and many NLP researchers are often not familiar with language variation phenomena. This essential reference introduces researchers to the necessary computational models for processing similar languages, varieties, and dialects. In this book,
leading experts tackle the inherent challenges of the ﬁeld by balancing a thorough discussion of the
theoretical background with a meaningful overview of state-of-the-art language technology. The
book can be used in a graduate course, or as a supplementary text for courses on language variation, dialectology, and sociolinguistics or on computational linguistics and NLP. Part 1 covers the linguistic fundamentals of the ﬁeld such as the question of status and language variation. Part 2 discusses data collection and pre-processing methods. Finally, Part 3 presents NLP applications such as
speech processing, machine translation, and language-speciﬁc issues in Arabic and Chinese.
Embeddings have undoubtedly been one of the most inﬂuential research areas in Natural Language
Processing (NLP). Encoding information into a low-dimensional vector representation, which is easily
integrable in modern machine learning models, has played a central role in the development of NLP.
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Embedding techniques initially focused on words, but the attention soon started to shift to other
forms: from graph structures, such as knowledge bases, to other types of textual content, such as
sentences and documents. This book provides a high-level synthesis of the main embedding techniques in NLP, in the broad sense. The book starts by explaining conventional word vector space
models and word embeddings (e.g., Word2Vec and GloVe) and then moves to other types of embeddings, such as word sense, sentence and document, and graph embeddings. The book also provides
an overview of recent developments in contextualized representations (e.g., ELMo and BERT) and explains their potential in NLP. Throughout the book, the reader can ﬁnd both essential information for
understanding a certain topic from scratch and a broad overview of the most successful techniques
developed in the literature.

3

variate 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.
This is the second volume of a unique collection that brings together the best English-language
problems created for students competing in the Computational Linguistics Olympiad. These
problems are representative of the diverse areas presented in the competition and designed with
three principles in mind: · To challenge the student analytically, without requiring any explicit knowledge or experience in linguistics or computer science; · To expose the student to the diﬀerent kinds
of reasoning required when encountering a new phenomenon in a language, both as a theoretical
topic and as an applied problem; · To foster the natural curiosity students have about the workings
of their own language, as well as to introduce them to the beauty and structure of other languages; ·
To learn about the models and techniques used by computers to understand human language. Aside
from being a fun intellectual challenge, the Olympiad mimics the skills used by researchers and scholars in the ﬁeld of computational linguistics. In an increasingly global economy where businesses operate across borders and languages, having a strong pool of computational linguists is a competitive
advantage, and an important component to both security and growth in the 21st century. This collection of problems is a wonderful general introduction to the ﬁeld of linguistics through the analytic
problem solving technique. "A fantastic collection of problems for anyone who is curious about how
human language works! These books take serious scientiﬁc questions and present them in a fun, accessible way. Readers exercise their logical thinking capabilities while learning about a wide range
of human languages, linguistic phenomena, and computational models. " - Kevin Knight, USC Information Sciences Institute
A survey of computational methods for understanding, generating, and manipulating human language, which oﬀers a synthesis of classical representations and algorithms with contemporary machine learning techniques. This textbook provides a technical perspective on natural language processing—methods for building computer software that understands, generates, and manipulates human language. It emphasizes contemporary data-driven approaches, focusing on techniques from supervised and unsupervised machine learning. The ﬁrst section establishes a foundation in machine
learning by building a set of tools that will be used throughout the book and applying them to wordbased textual analysis. The second section introduces structured representations of language, including sequences, trees, and graphs. The third section explores diﬀerent approaches to the representation and analysis of linguistic meaning, ranging from formal logic to neural word embeddings. The
ﬁnal section oﬀers chapter-length treatments of three transformative applications of natural language processing: information extraction, machine translation, and text generation. End-of-chapter
exercises include both paper-and-pencil analysis and software implementation. The text synthesizes
and distills a broad and diverse research literature, linking contemporary machine learning techniques with the ﬁeld's linguistic and computational foundations. It is suitable for use in advanced undergraduate and graduate-level courses and as a reference for software engineers and data scientists. Readers should have a background in computer programming and college-level mathematics.
After mastering the material presented, students will have the technical skill to build and analyze
novel natural language processing systems and to understand the latest research in the ﬁeld.

The dream of automatic language translation is now closer thanks to recent advances in the techniques that underpin statistical machine translation. This class-tested textbook from an active researcher in the ﬁeld, provides a clear and careful introduction to the latest methods and explains
how to build machine translation systems for any two languages. It introduces the subject's building
blocks from linguistics and probability, then covers the major models for machine translation: wordbased, phrase-based, and tree-based, as well as machine translation evaluation, language modeling,
discriminative training and advanced methods to integrate linguistic annotation. The book also reports the latest research, presents the major outstanding challenges, and enables novices as well as
experienced researchers to make novel contributions to this exciting area. Ideal for students at undergraduate and graduate level, or for anyone interested in the latest developments in machine
translation.
Multilingual Natural Language Processing Applications is the ﬁrst comprehensive single-source guide
to building robust and accurate multilingual NLP systems. Edited by two leading experts, it integrates cutting-edge advances with practical solutions drawn from extensive ﬁeld experience. Part I
introduces the core concepts and theoretical foundations of modern multilingual natural language
processing, presenting today’s best practices for understanding word and document structure, analyzing syntax, modeling language, recognizing entailment, and detecting redundancy. Part II thoroughly addresses the practical considerations associated with building real-world applications, including information extraction, machine translation, information retrieval/search, summarization, question answering, distillation, processing pipelines, and more. This book contains important new contributions from leading researchers at IBM, Google, Microsoft, Thomson Reuters, BBN, CMU, University
of Edinburgh, University of Washington, University of North Texas, and others. Coverage includes
Core NLP problems, and today’s best algorithms for attacking them Processing the diverse morphologies present in the world’s languages Uncovering syntactical structure, parsing semantics, using semantic role labeling, and scoring grammaticality Recognizing inferences, subjectivity, and opinion polarity Managing key algorithmic and design tradeoﬀs in real-world applications Extracting information via mention detection, coreference resolution, and events Building large-scale systems for machine translation, information retrieval, and summarization Answering complex questions through
distillation and other advanced techniques Creating dialog systems that leverage advances in
speech recognition, synthesis, and dialog management Constructing common infrastructure for multiple multilingual text processing applications This book will be invaluable for all engineers, software
developers, researchers, and graduate students who want to process large quantities of text in multiple languages, in any environment: government, corporate, or academic.
Neural networks are a family of powerful machine learning models and this book focuses on their application to natural language data. The ﬁrst half of the book (Parts I and II) covers the basics of supervised machine learning and feed-forward neural networks, the basics of working with machine learning over language data, and the use of vector-based rather than symbolic representations for words.
It also covers the computation-graph abstraction, which allows to easily deﬁne and train arbitrary
neural networks, and is the basis behind the design of contemporary neural network software libraries. The second part of the book (Parts III and IV) introduces more specialized neural network architectures, including 1D convolutional neural networks, recurrent neural networks, conditioned-generation models, and attention-based models. These architectures and techniques are the driving
force behind state-of-the-art algorithms for machine translation, syntactic parsing, and many other
applications. Finally, we also discuss tree-shaped networks, structured prediction, and the prospects
of multi-task learning.
This accessible textbook is the only introduction to linguistics in which each chapter is written by an
expert who teaches courses on that topic, ensuring balanced and uniformly excellent coverage of
the full range of modern linguistics. Assuming no prior knowledge the text oﬀers a clear introduction
to the traditional topics of structural linguistics (theories of sound, form, meaning, and language
change), and in addition provides full coverage of contextual linguistics, including separate chapters
on discourse, dialect variation, language and culture, and the politics of language. There are also up-to-date separate chapters on language and the brain, computational linguistics, writing, child language acquisition, and second-language learning. The breadth of the textbook makes it ideal for introductory courses on language and linguistics oﬀered by departments of English, sociology, anthropology, and communications, as well as by linguistics departments.

An introduction to natural language semantics that oﬀers an overview of the empirical domain and
an explanation of the mathematical concepts that underpin the discipline. This textbook oﬀers a
comprehensive introduction to the fundamentals of those approaches to natural language semantics
that use the insights of logic. Many other texts on the subject focus on presenting a particular theory
of natural language semantics. This text instead oﬀers an overview of the empirical domain (drawn
largely from standard descriptive grammars of English) as well as the mathematical tools that are applied to it. Readers are shown where the concepts of logic apply, where they fail to apply, and where
they might apply, if suitably adjusted. The presentation of logic is completely self-contained, with
concepts of logic used in the book presented in all the necessary detail. This includes propositional
logic, ﬁrst order predicate logic, generalized quantiﬁer theory, and the Lambek and Lambda calculi.
The chapters on logic are paired with chapters on English grammar. For example, the chapter on propositional logic is paired with a chapter on the grammar of coordination and subordination of English
clauses; the chapter on predicate logic is paired with a chapter on the grammar of simple, independent English clauses; and so on. The book includes more than ﬁve hundred exercises, not only for
the mathematical concepts introduced, but also for their application to the analysis of natural language. The latter exercises include some aimed at helping the reader to understand how to formulate and test hypotheses.
This book oﬀers a highly accessible introduction to natural language processing, the ﬁeld that supports a variety of language technologies, from predictive text and email ﬁltering to automatic summarization and translation. With it, you'll learn how to write Python programs that work with large
collections of unstructured text. You'll access richly annotated datasets using a comprehensive
range of linguistic data structures, and you'll understand the main algorithms for analyzing the content and structure of written communication. Packed with examples and exercises, Natural Language Processing with Python will help you: Extract information from unstructured text, either to
guess the topic or identify "named entities" Analyze linguistic structure in text, including parsing and
semantic analysis Access popular linguistic databases, including WordNet and treebanks Integrate
techniques drawn from ﬁelds as diverse as linguistics and artiﬁcial intelligence This book will help
you gain practical skills in natural language processing using the Python programming language and
the Natural Language Toolkit (NLTK) open source library. If you're interested in developing web applications, analyzing multilingual news sources, or documenting endangered languages -- or if you're
simply curious to have a programmer's perspective on how human language works -- you'll ﬁnd Natural Language Processing with Python both fascinating and immensely useful.
This comprehensive handbook, written by leading experts in the ﬁeld, details the groundbreaking research conducted under the breakthrough GALE program--The Global Autonomous Language Exploitation within the Defense Advanced Research Projects Agency (DARPA), while placing it in the context of previous research in the ﬁelds of natural language and signal processing, artiﬁcial intelligence and machine translation. The most fundamental contrast between GALE and its predecessor
programs was its holistic integration of previously separate or sequential processes. In earlier language research programs, each of the individual processes was performed separately and sequentially: speech recognition, language recognition, transcription, translation, and content summarization. The GALE program employed a distinctly new approach by executing these processes simultaneously. Speech and language recognition algorithms now aid translation and transcription processes and vice versa. This combination of previously distinct processes has produced signiﬁcant research and performance breakthroughs and has fundamentally changed the natural language processing and machine translation ﬁelds. This comprehensive handbook provides an exhaustive exploration into these latest technologies in natural language, speech and signal processing, and machine
translation, providing researchers, practitioners and students with an authoritative reference on the
topic.
Use Python and NLTK (Natural Language Toolkit) to build out your own text classiﬁers and solve common NLP problems. Key Features Assimilate key NLP concepts and terminologies Explore popular
NLP tools and techniques Gain practical experience using NLP in application code Book Description If

Many books and courses tackle natural language processing (NLP) problems with toy use cases and
well-deﬁned datasets. But if you want to build, iterate, and scale NLP systems in a business setting
and tailor them for particular industry verticals, this is your guide. Software engineers and data scientists will learn how to navigate the maze of options available at each step of the journey. Through
the course of the book, authors Sowmya Vajjala, Bodhisattwa Majumder, Anuj Gupta, and Harshit Surana will guide you through the process of building real-world NLP solutions embedded in larger product setups. You’ll learn how to adapt your solutions for diﬀerent industry verticals such as healthcare, social media, and retail. With this book, you’ll: Understand the wide spectrum of problem statements, tasks, and solution approaches within NLP Implement and evaluate diﬀerent NLP applications
using machine learning and deep learning methods Fine-tune your NLP solution based on your business problem and industry vertical Evaluate various algorithms and approaches for NLP product
tasks, datasets, and stages Produce software solutions following best practices around release, deployment, and DevOps for NLP systems Understand best practices, opportunities, and the roadmap
for NLP from a business and product leader’s perspective
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 I 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, multi-
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NLP hasn't been your forte, Natural Language Processing Fundamentals will make sure you set oﬀ to
a steady start. This comprehensive guide will show you how to eﬀectively use Python libraries and
NLP concepts to solve various problems. You'll be introduced to natural language processing and its
applications through examples and exercises. This will be followed by an introduction to the initial
stages of solving a problem, which includes problem deﬁnition, getting text data, and preparing it
for modeling. With exposure to concepts like advanced natural language processing algorithms and
visualization techniques, you'll learn how to create applications that can extract information from unstructured data and present it as impactful visuals. Although you will continue to learn NLP-based
techniques, the focus will gradually shift to developing useful applications. In these sections, you'll
understand how to apply NLP techniques to answer questions as can be used in chatbots. By the end
of this book, you'll be able to accomplish a varied range of assignments ranging from identifying the
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most suitable type of NLP task for solving a problem to using a tool like spacy or gensim for performing sentiment analysis. The book will easily equip you with the knowledge you need to build applications that interpret human language. What you will learn Obtain, verify, and clean data before transforming it into a correct format for use Perform data analysis and machine learning tasks using
Python Understand the basics of computational linguistics Build models for general natural language
processing tasks Evaluate the performance of a model with the right metrics Visualize, quantify, and
perform exploratory analysis from any text data Who this book is for Natural Language Processing
Fundamentals is designed for novice and mid-level data scientists and machine learning developers
who want to gather and analyze text data to build an NLP-powered product. It'll help you to have prior experience of coding in Python using data types, writing functions, and importing libraries. Some
experience with linguistics and probability is useful but not necessary.
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