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Introduces exciting new methods for assessing algorithms for
problems ranging from clustering to linear programming to
neural networks.
Online social networks have already become a bridge
connecting our physical daily life with the (web-based)
information space. This connection produces a huge volume
of data, not only about the information itself, but also about
user behavior. The ubiquity of the social Web and the wealth
of social data offer us unprecedented opportunities for
studying the interaction patterns among users so as to
understand the dynamic mechanisms underlying different
networks, something that was previously difficult to explore
due to the lack of available data. In this book, we present the
architecture of the research for social network mining, from a
microscopic point of view. We focus on investigating several
key issues in social networks. Specifically, we begin with
analytics of social interactions between users. The first kinds
of questions we try to answer are: What are the fundamental
factors that form the different categories of social ties? How
have reciprocal relationships been developed from parasocial
relationships? How do connected users further form groups?
Another theme addressed in this book is the study of social
influence. Social influence occurs when one's opinions,
emotions, or behaviors are affected by others, intentionally or
unintentionally. Considerable research has been conducted
to verify the existence of social influence in various networks.
However, few literature studies address how to quantify the
strength of influence between users from different aspects. In
Chapter 4 and in [138], we have studied how to model and
predict user behaviors. One fundamental problem is
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distinguishing the effects of different social factors such as
social influence, homophily, and individual's characteristics.
We introduce a probabilistic model to address this problem.
Finally, we use an academic social network, ArnetMiner, as
an example to demonstrate how we apply the introduced
technologies for mining real social networks. In this system,
we try to mine knowledge from both the informative
(publication) network and the social (collaboration) network,
and to understand the interaction mechanisms between the
two networks. The system has been in operation since 2006
and has already attracted millions of users from more than
220 countries/regions.
This classroom-tested text is the definitive introduction to the
mathematics of network science, featuring examples and
numerous exercises.
Graph theory and the fields of natural language processing
and information retrieval are well-studied disciplines.
Traditionally, these areas have been perceived as distinct,
with different algorithms, different applications and different
potential end-users. However, recent research has shown
that these disciplines are intimately connected, with a large
variety of natural language processing and information
retrieval applications finding efficient solutions within graphtheoretical frameworks. This book extensively covers the use
of graph-based algorithms for natural language processing
and information retrieval. It brings together topics as diverse
as lexical semantics, text summarization, text mining,
ontology construction, text classification and information
retrieval, which are connected by the common underlying
theme of the use of graph-theoretical methods for text and
information processing tasks. Readers will come away with a
firm understanding of the major methods and applications in
natural language processing and information retrieval that rely
on graph-based representations and algorithms.
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Integrates social media, social network analysis, and data
mining to provide an understanding of the potentials of social
media mining.
This book explores the interdisciplinary field of complex
systems theory. By the end of the book, readers will be able
to understand terminology that is used in complex systems
and how they are related to one another; see the patterns of
complex systems in practical examples; map current topics, in
a variety of fields, to complexity theory; and be able to read
more advanced literature in the field. The book begins with
basic systems concepts and moves on to how these simple
rules can lead to complex behavior. The author then
introduces non-linear systems, followed by pattern formation,
and networks and information flow in systems. Later chapters
cover the thermodynamics of complex systems, dynamical
patterns that arise in networks, and how game theory can
serve as a framework for decision making. The text is
interspersed with both philosophical and quantitative
arguments, and each chapter ends with questions and
prompts that help readers make more connections. “The text
provides a useful overview of complex systems, with enough
detail to allow a reader unfamiliar with the topic to understand
the basics. The book stands out for its comprehensiveness
and approachability. It will be particularly useful as a text for
introductory physics courses. Tranquillo’s strength is in
delivering a vast amount of information in a succinct
manner.... A reader can find information quickly and
efficiently—that is, in my opinion, the book’s greatest value.”
(Stefani Crabtree, Physics Today)
Gain insight into essential data science skills in a holistic
manner using data engineering and associated scalable
computational methods. This book covers the most popular
Python 3 frameworks for both local and distributed (in
premise and cloud based) processing. Along the way, you will
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be introduced to many popular open-source frameworks, like,
SciPy, scikitlearn, Numba, Apache Spark, etc. The book is
structured around examples, so you will grasp core concepts
via case studies and Python 3 code. As data science projects
gets continuously larger and more complex, software
engineering knowledge and experience is crucial to produce
evolvable solutions. You'll see how to create maintainable
software for data science and how to document data
engineering practices. This book is a good starting point for
people who want to gain practical skills to perform data
science. All the code will be available in the form of IPython
notebooks and Python 3 programs, which allow you to
reproduce all analyses from the book and customize them for
your own purpose. You'll also benefit from advanced topics
like Machine Learning, Recommender Systems, and Security
in Data Science. Practical Data Science with Python will
empower you analyze data, formulate proper questions, and
produce actionable insights, three core stages in most data
science endeavors. What You'll Learn Play the role of a data
scientist when completing increasingly challenging exercises
using Python 3 Work work with proven data science
techniques/technologies Review scalable software
engineering practices to ramp up data analysis abilities in the
realm of Big Data Apply theory of probability, statistical
inference, and algebra to understand the data science
practices Who This Book Is For Anyone who would like to
embark into the realm of data science using Python 3.
Upgrade your machine learning models with graph-based
algorithms, the perfect structure for complex and interlinked
data. Summary In Graph-Powered Machine Learning, you will
learn: The lifecycle of a machine learning project Graphs in
big data platforms Data source modeling using graphs Graphbased natural language processing, recommendations, and
fraud detection techniques Graph algorithms Working with
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Neo4J Graph-Powered Machine Learning teaches to use
graph-based algorithms and data organization strategies to
develop superior machine learning applications. You’ll dive
into the role of graphs in machine learning and big data
platforms, and take an in-depth look at data source modeling,
algorithm design, recommendations, and fraud detection.
Explore end-to-end projects that illustrate architectures and
help you optimize with best design practices. Author
Alessandro Negro’s extensive experience shines through in
every chapter, as you learn from examples and concrete
scenarios based on his work with real clients! Purchase of the
print book includes a free eBook in PDF, Kindle, and ePub
formats from Manning Publications. About the technology
Identifying relationships is the foundation of machine learning.
By recognizing and analyzing the connections in your data,
graph-centric algorithms like K-nearest neighbor or PageRank
radically improve the effectiveness of ML applications. Graphbased machine learning techniques offer a powerful new
perspective for machine learning in social networking, fraud
detection, natural language processing, and recommendation
systems. About the book Graph-Powered Machine Learning
teaches you how to exploit the natural relationships in
structured and unstructured datasets using graph-oriented
machine learning algorithms and tools. In this authoritative
book, you’ll master the architectures and design practices of
graphs, and avoid common pitfalls. Author Alessandro Negro
explores examples from real-world applications that connect
GraphML concepts to real world tasks. What's inside Graphs
in big data platforms Recommendations, natural language
processing, fraud detection Graph algorithms Working with
the Neo4J graph database About the reader For readers
comfortable with machine learning basics. About the author
Alessandro Negro is Chief Scientist at GraphAware. He has
been a speaker at many conferences, and holds a PhD in
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Computer Science. Table of Contents PART 1
INTRODUCTION 1 Machine learning and graphs: An
introduction 2 Graph data engineering 3 Graphs in machine
learning applications PART 2 RECOMMENDATIONS 4
Content-based recommendations 5 Collaborative filtering 6
Session-based recommendations 7 Context-aware and hybrid
recommendations PART 3 FIGHTING FRAUD 8 Basic
approaches to graph-powered fraud detection 9 Proximitybased algorithms 10 Social network analysis against fraud
PART 4 TAMING TEXT WITH GRAPHS 11 Graph-based
natural language processing 12 Knowledge graphs
How does the Internet really work? This book explains the
technology behind it all, in simple question and answer
format.
Networks, Crowds, and MarketsReasoning About a Highly
Connected WorldCambridge University Press
Analyzing Social Media Networks with NodeXL offers
backgrounds in information studies, computer science, and
sociology. This book is divided into three parts: analyzing
social media, NodeXL tutorial, and social-media network
analysis case studies. Part I provides background in the
history and concepts of social media and social networks.
Also included here is social network analysis, which flows
from measuring, to mapping, and modeling collections of
connections. The next part focuses on the detailed operation
of the free and open-source NodeXL extension of Microsoft
Excel, which is used in all exercises throughout this book. In
the final part, each chapter presents one form of social
media, such as e-mail, Twitter, Facebook, Flickr, and
Youtube. In addition, there are descriptions of each system,
the nature of networks when people interact, and types of
analysis for identifying people, documents, groups, and
events. Walks you through NodeXL, while explaining the
theory and development behind each step, providing
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takeaways that can apply to any SNA Demonstrates how
visual analytics research can be applied to SNA tools for the
mass market Includes case studies from researchers who use
NodeXL on popular networks like email, Facebook, Twitter,
and wikis Download companion materials and resources at
https://nodexl.codeplex.com/documentation
This book is intended for anyone interested in advanced
network analysis. If you wish to master the skills of analyzing
and presenting network graphs effectively, then this is the
book for you. No coding experience is required to use this
book, although some familiarity with the Gephi user interface
will be helpful.
If you’re an experienced programmer interested in crunching
data, this book will get you started with machine learning—a
toolkit of algorithms that enables computers to train
themselves to automate useful tasks. Authors Drew Conway
and John Myles White help you understand machine learning
and statistics tools through a series of hands-on case studies,
instead of a traditional math-heavy presentation. Each
chapter focuses on a specific problem in machine learning,
such as classification, prediction, optimization, and
recommendation. Using the R programming language, you’ll
learn how to analyze sample datasets and write simple
machine learning algorithms. Machine Learning for Hackers is
ideal for programmers from any background, including
business, government, and academic research. Develop a
naïve Bayesian classifier to determine if an email is spam,
based only on its text Use linear regression to predict the
number of page views for the top 1,000 websites Learn
optimization techniques by attempting to break a simple letter
cipher Compare and contrast U.S. Senators statistically,
based on their voting records Build a “whom to follow”
recommendation system from Twitter data
How do "human" prejudices reemerge in algorithmic cultures
Page 7/25

Read PDF Easley Kleinberg Solutions Graphs File
Type
allegedly devised to be blind to them? How do "human"
prejudices reemerge in algorithmic cultures allegedly devised
to be blind to them? To answer this question, this book
investigates a fundamental axiom in computer science:
pattern discrimination. By imposing identity on input data, in
order to filter--that is, to discriminate--signals from noise,
patterns become a highly political issue. Algorithmic identity
politics reinstate old forms of social segregation, such as
class, race, and gender, through defaults and paradigmatic
assumptions about the homophilic nature of connection.
Instead of providing a more "objective" basis of decision
making, machine-learning algorithms deepen bias and further
inscribe inequality into media. Yet pattern discrimination is an
essential part of human--and nonhuman--cognition. Bringing
together media thinkers and artists from the United States
and Germany, this volume asks the urgent questions: How
can we discriminate without being discriminatory? How can
we filter information out of data without reinserting racist,
sexist, and classist beliefs? How can we queer homophilic
tendencies within digital cultures?
Discover how graph databases can help you manage and
query highly connected data. With this practical book, you’ll
learn how to design and implement a graph database that
brings the power of graphs to bear on a broad range of
problem domains. Whether you want to speed up your
response to user queries or build a database that can adapt
as your business evolves, this book shows you how to apply
the schema-free graph model to real-world problems. Learn
how different organizations are using graph databases to
outperform their competitors. With this book’s data modeling,
query, and code examples, you’ll quickly be able to
implement your own solution. Model data with the Cypher
query language and property graph model Learn best
practices and common pitfalls when modeling with graphs
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Plan and implement a graph database solution in test-driven
fashion Explore real-world examples to learn how and why
organizations use a graph database Understand common
patterns and components of graph database architecture Use
analytical techniques and algorithms to mine graph database
information
Many machine learning algorithms require real-valued feature
vectors of data instances as inputs. By projecting data into
vector spaces, representation learning techniques have
achieved promising performance in many areas such as
computer vision and natural language processing. There is
also a need to learn representations for discrete relational
data, namely networks or graphs. Network Embedding (NE)
aims at learning vector representations for each node or
vertex in a network to encode the topologic structure. Due to
its convincing performance and efficiency, NE has been
widely applied in many network applications such as node
classification and link prediction. This book provides a
comprehensive introduction to the basic concepts, models,
and applications of network representation learning (NRL).
The book starts with an introduction to the background and
rising of network embeddings as a general overview for
readers. Then it introduces the development of NE
techniques by presenting several representative methods on
general graphs, as well as a unified NE framework based on
matrix factorization. Afterward, it presents the variants of NE
with additional information: NE for graphs with node
attributes/contents/labels; and the variants with different
characteristics: NE for community-structured/largescale/heterogeneous graphs. Further, the book introduces
different applications of NE such as recommendation and
information diffusion prediction. Finally, the book concludes
the methods and applications and looks forward to the future
directions.
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If you want to learn network analysis and visualization along
with graph concepts from scratch, then this book is for you.
This is ideal for those of you with little or no understanding of
Gephi and this domain, but will also be beneficial for those
interested in expanding their knowledge and experience.
Social network analysis applications have experienced
tremendous advances within the last few years due in part to
increasing trends towards users interacting with each other
on the internet. Social networks are organized as graphs, and
the data on social networks takes on the form of massive
streams, which are mined for a variety of purposes. Social
Network Data Analytics covers an important niche in the
social network analytics field. This edited volume, contributed
by prominent researchers in this field, presents a wide
selection of topics on social network data mining such as
Structural Properties of Social Networks, Algorithms for
Structural Discovery of Social Networks and Content Analysis
in Social Networks. This book is also unique in focussing on
the data analytical aspects of social networks in the internet
scenario, rather than the traditional sociology-driven
emphasis prevalent in the existing books, which do not focus
on the unique data-intensive characteristics of online social
networks. Emphasis is placed on simplifying the content so
that students and practitioners benefit from this book. This
book targets advanced level students and researchers
concentrating on computer science as a secondary text or
reference book. Data mining, database, information security,
electronic commerce and machine learning professionals will
find this book a valuable asset, as well as primary
associations such as ACM, IEEE and Management Science.
Networks pervade social and economic life, and they play a
prominent role in explaining a huge variety of social and
economic phenomena. Standard economic theory did not
give much credit to the role of networks until the early 1990s,
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but since then the study of the theory of networks has
blossomed. At the heart of this research is the idea that the
pattern of connections between individual rational agents
shapes their actions and determines their rewards. The
importance of connections has in turn motivated the study of
the very processes by which networks are formed. In
Connections, Sanjeev Goyal puts contemporary thinking
about networks and economic activity into context. He
develops a general framework within which this body of
research can be located. In the first part of the book he
demonstrates that location in a network has significant effects
on individual rewards and that, given this, it is natural that
individuals will seek to form connections to move the network
in their favor. This idea motivates the second part of the book,
which develops a general theory of network formation
founded on individual incentives. Goyal assesses the
robustness of current research findings and identifies the
substantive open questions. Written in a style that combines
simple examples with formal models and complete
mathematical proofs, Connections is a concise and selfcontained treatment of the economic theory of networks, one
that should become the natural source of reference for
graduate students in economics and related disciplines.
What does the Web look like? How can we find patterns,
communities, outliers, in a social network? Which are the
most central nodes in a network? These are the questions
that motivate this work. Networks and graphs appear in many
diverse settings, for example in social networks, computercommunication networks (intrusion detection, traffic
management), protein-protein interaction networks in biology,
document-text bipartite graphs in text retrieval, personaccount graphs in financial fraud detection, and others. In this
work, first we list several surprising patterns that real graphs
tend to follow. Then we give a detailed list of generators that
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try to mirror these patterns. Generators are important,
because they can help with "what if" scenarios,
extrapolations, and anonymization. Then we provide a list of
powerful tools for graph analysis, and specifically spectral
methods (Singular Value Decomposition (SVD)), tensors, and
case studies like the famous "pageRank" algorithm and the
"HITS" algorithm for ranking web search results. Finally, we
conclude with a survey of tools and observations from related
fields like sociology, which provide complementary
viewpoints. Table of Contents: Introduction / Patterns in Static
Graphs / Patterns in Evolving Graphs / Patterns in Weighted
Graphs / Discussion: The Structure of Specific Graphs /
Discussion: Power Laws and Deviations / Summary of
Patterns / Graph Generators / Preferential Attachment and
Variants / Incorporating Geographical Information / The RMat
/ Graph Generation by Kronecker Multiplication / Summary
and Practitioner's Guide / SVD, Random Walks, and Tensors
/ Tensors / Community Detection / Influence/Virus
Propagation and Immunization / Case Studies / Social
Networks / Other Related Work / Conclusions
Since the publication of the first edition in 2004, advances in
mobile devices, positioning sensors, WiFi fingerprinting, and
wireless communications, among others, have paved the way
for developing new and advanced location-based services
(LBSs). This second edition provides up-to-date information
on LBSs, including WiFi fingerprinting, mobile computing,
geospatial clouds, geospatial data mining, location privacy,
and location-based social networking. It also includes new
chapters on application areas such as LBSs for public health,
indoor navigation, and advertising. In addition, the chapter on
remote sensing has been revised to address advancements.
This book presents a comprehensive new, multi-objective and
integrative view on traditional game and control theories.
Consisting of 15 chapters, it is divided into three parts
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covering noncooperative games; mixtures of simultaneous
and sequential multi-objective games; and multi-agent control
of Pareto-Nash-Stackelberg-type games respectively. Can
multicriteria optimization, game theory and optimal control be
integrated into a unique theory? Are there mathematical
models and solution concepts that could constitute the basis
of a new paradigm? Is there a common approach and method
to solve emerging problems? The book addresses these and
other related questions and problems to create the foundation
for the Pareto-Nash-Stackelberg Game and Control Theory. It
considers a series of simultaneous/Nash and
sequential/Stackelberg games, single-criterion and
multicriteria/Pareto games, combining Nash and Stackelberg
game concepts and Pareto optimization, as well as a range of
notions related to system control. In addition, it considers the
problems of finding and representing the entire set of
solutions. Intended for researches, professors, specialists,
and students in the areas of game theory, operational
research, applied mathematics, economics, computer science
and engineering, it also serves as a textbook for various
courses in these fields.
Discover how graph databases can help you manage and
query highly connected data. With this practical book, you’ll
learn how to design and implement a graph database that
brings the power of graphs to bear on a broad range of
problem domains. Whether you want to speed up your
response to user queries or build a database that can adapt
as your business evolves, this book shows you how to apply
the schema-free graph model to real-world problems. This
second edition includes new code samples and diagrams,
using the latest Neo4j syntax, as well as information on new
functionality. Learn how different organizations are using
graph databases to outperform their competitors. With this
book’s data modeling, query, and code examples, you’ll
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quickly be able to implement your own solution. Model data
with the Cypher query language and property graph model
Learn best practices and common pitfalls when modeling with
graphs Plan and implement a graph database solution in testdriven fashion Explore real-world examples to learn how and
why organizations use a graph database Understand
common patterns and components of graph database
architecture Use analytical techniques and algorithms to mine
graph database information
This research monograph provides the means to learn the
theory and practice of graph and network analysis using the
Python programming language. The social network analysis
techniques, included, will help readers to efficiently analyze
social data from Twitter, Facebook, LiveJournal, GitHub and
many others at three levels of depth: ego, group, and
community. They will be able to analyse militant and
revolutionary networks and candidate networks during
elections. For instance, they will learn how the Ebola virus
spread through communities. Practically, the book is suitable
for courses on social network analysis in all disciplines that
use social methodology. In the study of social networks,
social network analysis makes an interesting interdisciplinary
research area, where computer scientists and sociologists
bring their competence to a level that will enable them to
meet the challenges of this fast-developing field. Computer
scientists have the knowledge to parse and process data
while sociologists have the experience that is required for
efficient data editing and interpretation. Social network
analysis has successfully been applied in different fields such
as health, cyber security, business, animal social networks,
information retrieval, and communications.

Learn How to Design Effective Visualization
SystemsVisualization Analysis and Design provides a
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systematic, comprehensive framework for thinking about
visualization in terms of principles and design choices.
The book features a unified approach encompassing
information visualization techniques for abstract data,
scientific visualization techniques
Graph Theory: An Introduction to Proofs, Algorithms, and
Applications Graph theory is the study of interactions,
conflicts, and connections. The relationship between
collections of discrete objects can inform us about the
overall network in which they reside, and graph theory
can provide an avenue for analysis. This text, for the first
undergraduate course, will explore major topics in graph
theory from both a theoretical and applied viewpoint.
Topics will progress from understanding basic
terminology, to addressing computational questions, and
finally ending with broad theoretical results. Examples
and exercises will guide the reader through this
progression, with particular care in strengthening proof
techniques and written mathematical explanations.
Current applications and exploratory exercises are
provided to further the reader’s mathematical reasoning
and understanding of the relevance of graph theory to
the modern world. Features The first chapter introduces
graph terminology, mathematical modeling using graphs,
and a review of proof techniques featured throughout the
book The second chapter investigates three major route
problems: eulerian circuits, hamiltonian cycles, and
shortest paths. The third chapter focuses entirely on
trees – terminology, applications, and theory. Four
additional chapters focus around a major graph concept:
connectivity, matching, coloring, and planarity. Each
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chapter brings in a modern application or approach.
Hints and Solutions to selected exercises provided at the
back of the book. Author Karin R. Saoub is an Associate
Professor of Mathematics at Roanoke College in Salem,
Virginia. She earned her PhD in mathematics from
Arizona State University and BA from Wellesley College.
Her research focuses on graph coloring and on-line
algorithms applied to tolerance graphs. She is also the
author of A Tour Through Graph Theory, published by
CRC Press.
This textbook provides an exciting new addition to the
area of network science featuring a stronger and more
methodical link of models to their mathematical origin
and explains how these relate to each other with special
focus on epidemic spread on networks. The content of
the book is at the interface of graph theory, stochastic
processes and dynamical systems. The authors set out
to make a significant contribution to closing the gap
between model development and the supporting
mathematics. This is done by: Summarising and
presenting the state-of-the-art in modeling epidemics on
networks with results and readily usable models
signposted throughout the book; Presenting different
mathematical approaches to formulate exact and
solvable models; Identifying the concrete links between
approximate models and their rigorous mathematical
representation; Presenting a model hierarchy and clearly
highlighting the links between model assumptions and
model complexity; Providing a reference source for
advanced undergraduate students, as well as doctoral
students, postdoctoral researchers and academic
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experts who are engaged in modeling stochastic
processes on networks; Providing software that can
solve differential equation models or directly simulate
epidemics on networks. Replete with numerous
diagrams, examples, instructive exercises, and online
access to simulation algorithms and readily usable code,
this book will appeal to a wide spectrum of readers from
different backgrounds and academic levels. Appropriate
for students with or without a strong background in
mathematics, this textbook can form the basis of an
advanced undergraduate or graduate course in both
mathematics and other departments alike.
This engaging and clearly written textbook/reference
provides a must-have introduction to the rapidly
emerging interdisciplinary field of data science. It focuses
on the principles fundamental to becoming a good data
scientist and the key skills needed to build systems for
collecting, analyzing, and interpreting data. The Data
Science Design Manual is a source of practical insights
that highlights what really matters in analyzing data, and
provides an intuitive understanding of how these core
concepts can be used. The book does not emphasize
any particular programming language or suite of dataanalysis tools, focusing instead on high-level discussion
of important design principles. This easy-to-read text
ideally serves the needs of undergraduate and early
graduate students embarking on an “Introduction to Data
Science” course. It reveals how this discipline sits at the
intersection of statistics, computer science, and machine
learning, with a distinct heft and character of its own.
Practitioners in these and related fields will find this book
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perfect for self-study as well. Additional learning tools:
Contains “War Stories,” offering perspectives on how
data science applies in the real world Includes
“Homework Problems,” providing a wide range of
exercises and projects for self-study Provides a complete
set of lecture slides and online video lectures at
www.data-manual.com Provides “Take-Home Lessons,”
emphasizing the big-picture concepts to learn from each
chapter Recommends exciting “Kaggle Challenges”
from the online platform Kaggle Highlights “False
Starts,” revealing the subtle reasons why certain
approaches fail Offers examples taken from the data
science television show “The Quant Shop” (www.quantshop.com)
Network science is the field dedicated to the
investigation and analysis of complex systems via their
representations as networks. We normally model such
networks as graphs: sets of nodes connected by sets of
edges and a number of node and edge attributes. This
deceptively simple object is the starting point of neverending complexity, due to its ability to represent almost
every facet of reality: chemical interactions, protein
pathways inside cells, neural connections inside the
brain, scientific collaborations, financial relations,
citations in art history, just to name a few examples. If we
hope to make sense of complex networks, we need to
master a large analytic toolbox: graph and probability
theory, linear algebra, statistical physics, machine
learning, combinatorics, and more. This book aims at
providing the first access to all these tools. It is intended
as an "Atlas", because its interest is not in making you a
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specialist in using any of these techniques. Rather, after
reading this book, you will have a general understanding
about the existence and the mechanics of all these
approaches. You can use such an understanding as the
starting point of your own career in the field of network
science. This has been, so far, an interdisciplinary
endeavor. The founding fathers of this field come from
many different backgrounds: mathematics, sociology,
computer science, physics, history, digital humanities,
and more. This Atlas is charting your path to be
something different from all of that: a pure network
scientist.
The scientific study of networks, including computer
networks, social networks, and biological networks, has
received an enormous amount of interest in the last few
years. The rise of the Internet and the wide availability of
inexpensive computers have made it possible to gather
and analyze network data on a large scale, and the
development of a variety of new theoretical tools has
allowed us to extract new knowledge from many different
kinds of networks. The study of networks is broadly
interdisciplinary and important developments have
occurred in many fields, including mathematics, physics,
computer and information sciences, biology, and the
social sciences. This book brings together for the first
time the most important breakthroughs in each of these
fields and presents them in a coherent fashion,
highlighting the strong interconnections between work in
different areas. Subjects covered include the
measurement and structure of networks in many
branches of science, methods for analyzing network
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data, including methods developed in physics, statistics,
and sociology, the fundamentals of graph theory,
computer algorithms, and spectral methods,
mathematical models of networks, including random
graph models and generative models, and theories of
dynamical processes taking place on networks.
The text covers random graphs from the basic to the
advanced, including numerous exercises and
recommendations for further reading.
A graduate-level, mathematically rigorous introduction to
strategic behavior in a networked world. This introductory
graduate-level text uses tools from game theory and
graph theory to examine the role of network structures
and network effects in economic and information
markets. The goal is for students to develop an intuitive
and mathematically rigorous understanding of how
strategic agents interact in a connected world. The text
synthesizes some of the central results in the field while
also simplifying their treatment to make them more
accessible to nonexperts. Thus, students at the
introductory level will gain an understanding of key ideas
in the field that are usually only taught at the advanced
graduate level. The book introduces basic concepts from
game theory and graph theory as well as some
fundamental algorithms for exploring graphs. These tools
are then applied to analyze strategic interactions over
social networks, to explore different types of markets and
mechanisms for networks, and to study the role of beliefs
and higher-level beliefs (beliefs about beliefs). Specific
topics discussed include coordination and contagion on
social networks, traffic networks, matchings and
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matching markets, exchange networks, auctions, voting,
web search, models of belief and knowledge, and how
beliefs affect auctions and markets. An appendix offers a
“Primer on Probability.” Mathematically rigorous, the text
assumes a level of mathematical maturity (comfort with
definitions and proofs) in the reader.
Introducing a NEW addition to our growing library of computer
science titles, Algorithm Design and Applications, by Michael
T. Goodrich & Roberto Tamassia! Algorithms is a course
required for all computer science majors, with a strong focus
on theoretical topics. Students enter the course after gaining
hands-on experience with computers, and are expected to
learn how algorithms can be applied to a variety of contexts.
This new book integrates application with theory. Goodrich &
Tamassia believe that the best way to teach algorithmic
topics is to present them in a context that is motivated from
applications to uses in society, computer games, computing
industry, science, engineering, and the internet. The text
teaches students about designing and using algorithms,
illustrating connections between topics being taught and their
potential applications, increasing engagement.
This synthesis lecture provides a survey of work on privacy in
online social networks (OSNs). This work encompasses
concerns of users as well as service providers and third
parties. Our goal is to approach such concerns from a
computer-science perspective, and building upon existing
work on privacy, security, statistical modeling and databases
to provide an overview of the technical and algorithmic issues
related to privacy in OSNs. We start our survey by introducing
a simple OSN data model and describe common statisticalinference techniques that can be used to infer potentially
sensitive information. Next, we describe some privacy
definitions and privacy mechanisms for data publishing.
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Finally, we describe a set of recent techniques for modeling,
evaluating, and managing individual users' privacy risk within
the context of OSNs. Table of Contents: Introduction / A
Model for Online Social Networks / Types of Privacy
Disclosure / Statistical Methods for Inferring Information in
Networks / Anonymity and Differential Privacy / Attacks and
Privacy-preserving Mechanisms / Models of Information
Sharing / Users' Privacy Risk / Management of Privacy
Settings
Networks of relationships help determine the careers that
people choose, the jobs they obtain, the products they buy,
and how they vote. The many aspects of our lives that are
governed by social networks make it critical to understand
how they impact behavior, which network structures are likely
to emerge in a society, and why we organize ourselves as we
do. In Social and Economic Networks, Matthew Jackson
offers a comprehensive introduction to social and economic
networks, drawing on the latest findings in economics,
sociology, computer science, physics, and mathematics. He
provides empirical background on networks and the
regularities that they exhibit, and discusses random graphbased models and strategic models of network formation. He
helps readers to understand behavior in networked societies,
with a detailed analysis of learning and diffusion in networks,
decision making by individuals who are influenced by their
social neighbors, game theory and markets on networks, and
a host of related subjects. Jackson also describes the varied
statistical and modeling techniques used to analyze social
networks. Each chapter includes exercises to aid students in
their analysis of how networks function. This book is an
indispensable resource for students and researchers in
economics, mathematics, physics, sociology, and business.
Are all film stars linked to Kevin Bacon? Why do the stock
markets rise and fall sharply on the strength of a vague
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rumour? How does gossip spread so quickly? Are we all
related through six degrees of separation? There is a growing
awareness of the complex networks that pervade modern
society. We see them in the rapid growth of the Internet, the
ease of global communication, the swift spread of news and
information, and in the way epidemics and financial crises
develop with startling speed and intensity. This introductory
book on the new science of networks takes an
interdisciplinary approach, using economics, sociology,
computing, information science and applied mathematics to
address fundamental questions about the links that connect
us, and the ways that our decisions can have consequences
for others.
In recent years there has been an explosion of network data –
that is, measu- ments that are either of or from a system
conceptualized as a network – from se- ingly all corners of
science. The combination of an increasingly pervasive
interest in scienti c analysis at a systems level and the evergrowing capabilities for hi- throughput data collection in
various elds has fueled this trend. Researchers from biology
and bioinformatics to physics, from computer science to the
information sciences, and from economics to sociology are
more and more engaged in the c- lection and statistical
analysis of data from a network-centric perspective.
Accordingly, the contributions to statistical methods and
modeling in this area have come from a similarly broad
spectrum of areas, often independently of each other. Many
books already have been written addressing network data
and network problems in speci c individual disciplines.
However, there is at present no single book that provides a
modern treatment of a core body of knowledge for statistical
analysis of network data that cuts across the various
disciplines and is organized rather according to a statistical
taxonomy of tasks and techniques. This book seeks to ll that
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gap and, as such, it aims to contribute to a growing trend in
recent years to facilitate the exchange of knowledge across
the pre-existing boundaries between those disciplines that
play a role in what is coming to be called ‘network science.
Mathematical models and computer simulations of complex
social systems have become everyday tools in sociology. Yet
until now, students had no up-to-date textbook from which to
learn these techniques. Introduction to Mathematical
Sociology fills this gap, providing undergraduates with a
comprehensive, self-contained primer on the mathematical
tools and applications that sociologists use to understand
social behavior. Phillip Bonacich and Philip Lu cover all the
essential mathematics, including linear algebra, graph theory,
set theory, game theory, and probability. They show how to
apply these mathematical tools to demography; patterns of
power, influence, and friendship in social networks; Markov
chains; the evolution and stability of cooperation in human
groups; chaotic and complex systems; and more. Introduction
to Mathematical Sociology also features numerous exercises
throughout, and is accompanied by easy-to-use Mathematicabased computer simulations that students can use to
examine the effects of changing parameters on model
behavior. Provides an up-to-date and self-contained
introduction to mathematical sociology Explains essential
mathematical tools and their applications Includes numerous
exercises throughout Features easy-to-use computer
simulations to help students master concepts
Graph-structured data is ubiquitous throughout the natural
and social sciences, from telecommunication networks to
quantum chemistry. Building relational inductive biases into
deep learning architectures is crucial for creating systems that
can learn, reason, and generalize from this kind of data.
Recent years have seen a surge in research on graph
representation learning, including techniques for deep graph
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embeddings, generalizations of convolutional neural networks
to graph-structured data, and neural message-passing
approaches inspired by belief propagation. These advances
in graph representation learning have led to new state-of-theart results in numerous domains, including chemical
synthesis, 3D vision, recommender systems, question
answering, and social network analysis. This book provides a
synthesis and overview of graph representation learning. It
begins with a discussion of the goals of graph representation
learning as well as key methodological foundations in graph
theory and network analysis. Following this, the book
introduces and reviews methods for learning node
embeddings, including random-walk-based methods and
applications to knowledge graphs. It then provides a technical
synthesis and introduction to the highly successful graph
neural network (GNN) formalism, which has become a
dominant and fast-growing paradigm for deep learning with
graph data. The book concludes with a synthesis of recent
advancements in deep generative models for graphs—a
nascent but quickly growing subset of graph representation
learning.
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