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Based upon a conference held in May 1993, this book discusses the intersection of neurobiology, cognitive psychology
and computational approaches to cognition.
This book provides the first clear, comprehensive, and accessible account of complex adaptive social systems, by two of
the field's leading authorities. Such systems--whether political parties, stock markets, or ant colonies--present some of
the most intriguing theoretical and practical challenges confronting the social sciences. Engagingly written, and balancing
technical detail with intuitive explanations, Complex Adaptive Systems focuses on the key tools and ideas that have
emerged in the field since the mid-1990s, as well as the techniques needed to investigate such systems. It provides a
detailed introduction to concepts such as emergence, self-organized criticality, automata, networks, diversity, adaptation,
and feedback. It also demonstrates how complex adaptive systems can be explored using methods ranging from
mathematics to computational models of adaptive agents. John Miller and Scott Page show how to combine ideas from
economics, political science, biology, physics, and computer science to illuminate topics in organization, adaptation,
decentralization, and robustness. They also demonstrate how the usual extremes used in modeling can be fruitfully
transcended.
Digital leadership has been seen as a phenomenon allowing competitive advantages for organizations, but some studies
do not include the risks, benefits, and challenges of this type of leadership. Consequently, the objective of this book is to
fill this gap by combining several studies from different perspectives. The various chapters presented here follow several
approaches and applications that researchers explore in different contexts. This book intends therefore to add to the
body of knowledge in leadership and digital areas. On the other hand, this work shows how digital leadership can
stimulate organizational development in various countries and regions worldwide.
This primer offers readers an introduction to the central concepts that form our modern understanding of complex and
emergent behavior, together with detailed coverage of accompanying mathematical methods. All calculations are
presented step by step and are easy to follow. This new fourth edition has been fully reorganized and includes new
chapters, figures and exercises. The core aspects of modern complex system sciences are presented in the first
chapters, covering network theory, dynamical systems, bifurcation and catastrophe theory, chaos and adaptive
processes, together with the principle of self-organization in reaction-diffusion systems and social animals. Modern
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information theoretical principles are treated in further chapters, together with the concept of self-organized criticality,
gene regulation networks, hypercycles and coevolutionary avalanches, synchronization phenomena, absorbing phase
transitions and the cognitive system approach to the brain. Technical course prerequisites are the standard mathematical
tools for an advanced undergraduate course in the natural sciences or engineering. Each chapter includes exercises and
suggestions for further reading, and the solutions to all exercises are provided in the last chapter. From the reviews of
previous editions: This is a very interesting introductory book written for a broad audience of graduate students in natural
sciences and engineering. It can be equally well used both for teac hing and self-education. Very well structured and
every topic is illustrated with simple and motivating examples. This is a true guidebook to the world of complex nonlinear
phenomena. (Ilya Pavlyukevich, Zentralblatt MATH, Vol. 1146, 2008) Claudius Gros’ Complex and Adaptive Dynamical
Systems: A Primer is a welcome addition to the literature. A particular strength of the book is its emphasis on analytical
techniques for studying complex systems. (David P. Feldman, Physics Today, July, 2009).
In this Very Short Introduction, John Holland presents an introduction to the science of complexity. Using examples from
biology and economics, he shows how complexity science models the behaviour of complex systems.
Harnessing Complexity will be indispensable to anyone who wants to better comprehend how people and organizations
can adapt effectively in the information age. This book is a step-by-step guide to understanding the processes of
variation, interaction, and selection that are at work in all organizations. The authors show how to use their own paradigm
of "bottom up" management, the Complex Adaptive System-whether in science, public policy, or private commerce. This
simple model of how people work together will change forever how we think about getting things done in a group.
"Harnessing Complexity distills the managerial essence of current research on complexity. "A very valuable contribution
to the emerging theory of competition and competitive advantage."-C.K. Prahalad, University of Michigan, coauthor of
Competing for the Future "A brilliant exposition that demystifies both the theory and use of Complex Adaptive
Systems."-John Seely Brown, Xerox Corporation and Palo Alto Research Center
For many organizations, the way in which projects are managed is a fundamental factor in how well they can prosper in
today’s marketplace. Unfortunately, the current solutions available to companies for managing projects are proving to be
increasingly ineffective in a complex world that is becoming more and more dynamic and unpredictable. Organization’s
pay for this complexity in delayed time-to-market, slow response to customer needs, and decreased productivity. While
tweaking the current project management paradigm may provide some minimal gains, to have a real impact requires a
fundamental change in mindset. New business models like Uber and AirBnB show us that the most efficient operations in
today’s business environment behave like complex adaptive systems (CAS) where self-managing participants, following
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a set of simple rules, organize themselves to solve incredibly complex problems. Instead of trying to function like a "welloiled machine" where things "work like clockwork", companies like Uber function more like an organism that is alive and
constantly changing. They fully embrace the characteristics of a CAS. Viewing an organization as a complex adaptive
system drives a radically new philosophy of project management that is much better suited to the needs of the 21stcentury organization and can provide the quantum leap improvement in project production that we are looking for. This
book exposes the assumptions underlying the accepted paradigm of project management, describes the common
practices that are based on those assumptions, analyzes why these practices are unhelpful and even harmful, and
proposes an alternative, sometimes seemingly counter intuitive approach to project management based on CAS thinking.
By the end of the book, the reader will have a completely new perspective on the way projects can be managed in their
organization, and how they can quickly start reaping the benefits provided by a CAS-driven management methodology
and supporting toolset that is more in tune with today’s business demands - and that turns complexity into a competitive
advantage.
Basic elements - Adaptive agents - Echoing emergence - Simulating echo - Toward theory.
This volume traces the modern critical and performance history of this play, one of Shakespeare's most-loved and mostperformed comedies. The essay focus on such modern concerns as feminism, deconstruction, textual theory, and queer
theory.
This volume contains the proceedings of the international conference "Complexity and Industrial Clusters: Dynamics and
Models in Theory and Practice", organized by Fondazione Comunita e Innovazione and held in Milan on June 19 and 20,
2001 under the aegis of the Accademia Nazionale dei Lincei (founded in Rome in 1604), one of the oldest and most
famous national academies of science in the world. Fondazione Comunita e Innovazione encourages research and the
dissemination of knowledge about social, economic, cultural and civil issues. It promotes research and innovation related
to local production systems and industrial districts, with special reference to: the interactions between large companies
and SMEs (small and medium-size enterprises), the effects of industrial districts on the development and welfare of their
communities and of neighbouring areas, the effects of globalisation on these local systems of productions. Fondazione
Comunita e Innovazione was created in Milan in 1999. It supports studies, publications, and events, both on its own and
in cooperation with corporations, research institutes, foundations, associations and universities. It also grants scientific
sponsorship to research that is in line with its mission, as set forth in its by-laws. The founding member of the Fondazione
is Edison (formerly Monted:son). The other subscribing members, in historical order, are: Ausimont, Tecnimont, Eridania,
Accenture, and PricewaterhouseCoopers.
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This book addresses the future of urbanisation on the Galapagos Islands from a systems, governance and design
perspective with the competing parameters of liveability, economic and ecological, using the Galapagos as a laboratory
for the theoretical and postulative understanding of evolving settlement and habitation. The Galapagos islands are one of
the world’s most examined and reported examples of a series of naturally evolving ecosystems. The biodiversity of these
island ecosystems are the focus of tourism and the image across the world yet human settlement are part of the local
ecology. While human intervention is limited, the islands are a distinctive context in which to consider the impact of
human habitation as a part of our ecosystems. In this book, authors take the framework of complex adaptive systems
(CAS) in which to model systems that grow and evolve, the relations between these various sectors change; systems
that get more complex as they evolve. Tested and applied discretely in the two realms of natural and urban, for the first
time this text will bring the two together in understanding options for the future of urban settlements on the Galapagos
Islands and, by extension, consider how the approach can be used globally in other contexts.
This book offers a thorough introduction to the highly promising complex agent-based approach to economics, in which
agent-based models (ABMs) are used to represent economic systems as complex and evolving systems composed of
heterogeneous agents of limited rationality who interact with each other, generating the system’s emergent properties in
the process. This approach represents a response to the limitations of the dominant theory in economics, which does not
consider the possibility of a major crisis, and to the inability of dynamic stochastic general equilibrium theory to generate
empirically falsifiable propositions. In the new perspective, the focus is on identifying the elements of instability rather
than the triggering event. As the theory of complexity demonstrates, the interactions of heterogeneous agents produce
non-linearity: this puts an end to the age of certainties. With ABMs, the methodology is “from the bottom up”. The
individual parameters and their distribution are estimated, and then evaluated to verify whether aggregate regularities
emerge on the whole. In short, not only micro, but also meso and macro empirical validation are employed. Moreover, it
shows that the mantra of growth should be supplanted by the concept of a growth?. Given its depth of coverage, the book
will enable students at the undergraduate and Master’s level to gain a firm grasp of this important emerging approach.
“This book is flower blossomed by one of the two greatest Italian economists.” Bruce Greenwald, Columbia University
“The author’s - the ABM prophet’s - thoughts on economics have been at the forefront of the world. Without a firm belief
in and dedication to human society, it is impossible to write such a book. This is a work of high academic value, which
can help readers quickly understand the history and current situation of complex economic theory. In particular, we can
understand the basic viewpoints, academic status, advantages and shortcomings of various schools of economic
theory.” Jie Wu, Guangzhou Milestone Software Co., China
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?This book emerged out of international conferences organized as part of the AAAI Fall Symposia series, and the
Swarmfest 2017 conference. It brings together researchers from diverse fields studying these complex systems using
CAS and agent-based modeling tools and techniques. In the past, the knowledge gained in each domain has largely
remained exclusive to that domain. By bringing together scholars who study these phenomena, the book takes
knowledge from one domain to provide insight into others. Most interesting phenomena in natural and social systems
include constant transitions and oscillations among their various phases – wars, companies, societies, markets, and
humans rarely stay in a stable, predictable state for long. Randomness, power laws, and human behavior ensure that the
future is both unknown and challenging. How do events unfold? When do they take hold? Why do some initial events
cause an avalanche while others do not? What characterizes these events? What are the thresholds that differentiate a
sea change from a non-event? Complex adaptive systems (CAS) have proven to be a powerful tool for exploring these
and other related phenomena. The authors characterize a general CAS model as having a large number of self-similar
agents that: 1) utilize one or more levels of feedback; 2) exhibit emergent properties and self-organization; and 3)
produce non-linear dynamic behavior. Advances in modeling and computing technology have led not only to a deeper
understanding of complex systems in many areas, but they have also raised the possibility that similar fundamental
principles may be at work across these systems, even though the underlying principles may manifest themselves
differently.
This book illustrates how models of complex systems are built up and provides indispensable mathematical tools for
studying their dynamics. This second edition includes more recent research results and many new and improved worked
out examples and exercises.
Leading up to the financial crisis of 2008 and onwards, the shortcomings of traditional models of regional economic and
environmental development had become increasingly evident. Rooted in the idea that ‘policy’ is an encumbrance to free
markets, the stress on supply-side smoothing measures such as clusters and an over reliance on venture capital, the
inadequacy of existing orthodoxies has come to be replaced by the notion of Transversality. This approach has three
strong characteristics that differentiate it from its failing predecessor. First, as the name implies, it seeks to finesse
horizontal knowledge interactions as well as vertical ones, thus building ‘platforms’ of industrial interaction. Secondly, it
is not a supply, but a demand side model in which needs-driven innovation rather than pure market competition prevails.
Finally, it is ongoing through recessionary times, being more robust than over-specialised approaches to economic
growth. The intellectual origins of Transversality lie in an aspiration to promote eco-innovation, one of the key hopes of
assisting Western regional and national economies to re-balance and escape recession. The policy models of key
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regional exponents of the concept are explored and their goals achievement is assessed. An array of policy instruments
and measures is presented for hands-on policy implementation. The book will be of vital interest to academics as
teachers and researchers as well as policy advisers and public servants.
""Growing Artificial Societies" is a milestone in social science research. It vividly demonstrates the potential of agentbased computer simulation to break disciplinary boundaries. It does this by analyzing in a unified framework the dynamic
interactions of such diverse activities as trade, combat, mating, culture, and disease. It is an impressive achievement." -Robert Axelrod, University of Michigan How do social structures and group behaviors arise from the interaction of
individuals? "Growing Artificial Societies" approaches this question with cutting-edge computer simulation techniques.
Fundamental collective behaviors such as group formation, cultural transmission, combat, and trade are seen to
"emerge" from the interaction of individual agents following a few simple rules. In their program, named Sugarscape,
Epstein and Axtell begin the development of a "bottom up" social science that is capturing the attention of researchers
and commentators alike. The study is part of the 2050 Project, a joint venture of the Santa Fe Institute, the World
Resources Institute, and the Brookings Institution. The project is an international effort to identify conditions for a
sustainable global system in the next century and to design policies to help achieve such a system. "Growing Artificial
Societies" is also available on CD-ROM, which includes about 50 animations that develop the scenarios described in the
text. "Copublished with the Brookings Institution"
A novel, integrative approach to cities as complex adaptive systems, applicable to issues ranging from innovation to economic prosperity to
settlement patterns. Human beings around the world increasingly live in urban environments. In Introduction to Urban Science, Luis
Bettencourt takes a novel, integrative approach to understanding cities as complex adaptive systems, claiming that they require us to frame
the field of urban science in a way that goes beyond existing theory in such traditional disciplines as sociology, geography, and economics.
He explores the processes facilitated by and, in many cases, unleashed for the first time by urban life through the lenses of social
heterogeneity, complex networks, scaling, circular causality, and information. Though the idea that cities are complex adaptive systems has
become mainstream, until now those who study cities have lacked a comprehensive theoretical framework for understanding cities and
urbanization, for generating useful and falsifiable predictions, and for constructing a solid body of empirical evidence so that the discipline of
urban science can continue to develop. Bettencourt applies his framework to such issues as innovation and development across scales,
human reasoning and strategic decision-making, patterns of settlement and mobility and their influence on socioeconomic life and resource
use, inequality and inequity, biodiversity, and the challenges of sustainable development in both high- and low-income nations. It is crucial,
says Bettencourt, to realize that cities are not "zero-sum games" and that knowledge, human cooperation, and collective action can build a
better future.
This book links the emerging concepts of complexity, complex adaptive system (CAS) and resilience to forest ecology and management. It
explores how these concepts can be applied in various forest biomes of the world with their different ecological, economic and social settings,
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and history. Individual chapters stress different elements of these concepts based on the specific setting and expertise of the authors.
Regions and authors have been selected to cover a diversity of viewpoints and emphases, from silviculture and natural forests to forest
restoration, and from boreal to tropical forests. The chapters show that there is no single generally applicable approach to forest management
that applies to all settings. The first set of chapters provides a global overview of how complexity, CAS and resilience theory can benefit
researchers who study forest ecosystems. A second set of chapters provides guidance for managers in understanding how these concepts
can help them to facilitate forest ecosystem change and renewal (adapt or self-organize) in the face of global change while still delivering the
goods and services desired by humans. The book takes a broad approach by covering a variety of forest biomes and the full range of
management goals from timber production to forest restoration to promote the maintenance of biodiversity, quality of water, or carbon
storage.
A top expert explains why a social and economic understanding of complex systems will help society to anticipate and confront our biggest
challenges Imagine trying to understand a stained glass window by breaking it into pieces and examining it one shard at a time. While you
could probably learn a lot about each piece, you would have no idea about what the entire picture looks like. This is reductionism -- the idea
that to understand the world we only need to study its pieces -- and it is how most social scientists approach their work. In A Crude Look at
the Whole, social scientist and economist John H. Miller shows why we need to start looking at whole pictures. For one thing, whether we are
talking about stock markets, computer networks, or biological organisms, individual parts only make sense when we remember that they are
part of larger wholes. And perhaps more importantly, those wholes can take on behaviors that are strikingly different from that of their pieces.
Miller, a leading expert in the computational study of complex adaptive systems, reveals astounding global patterns linking the organization of
otherwise radically different structures: It might seem crude, but a beehive's temperature control system can help predict market fluctuations
and a mammal's heartbeat can help us understand the "heartbeat" of a city and adapt urban planning accordingly. From enduring racial
segregation to sudden stock market disasters, once we start drawing links between complex systems, we can start solving what otherwise
might be totally intractable problems. Thanks to this revolutionary perspective, we can finally transcend the limits of reductionism and
discover crucial new ideas. Scientifically founded and beautifully written, A Crude Look at the Whole is a powerful exploration of the
challenges that we face as a society. As it reveals, taking the crude look might be the only way to truly see.
This book provides an introduction to the role of diversity in complex adaptive systems. A complex system--such as an economy or a tropical
ecosystem--consists of interacting adaptive entities that produce dynamic patterns and structures. Diversity plays a different role in a complex
system than it does in an equilibrium system, where it often merely produces variation around the mean for performance measures. In
complex adaptive systems, diversity makes fundamental contributions to system performance. Scott Page gives a concise primer on how
diversity happens, how it is maintained, and how it affects complex systems. He explains how diversity underpins system level robustness,
allowing for multiple responses to external shocks and internal adaptations; how it provides the seeds for large events by creating outliers that
fuel tipping points; and how it drives novelty and innovation. Page looks at the different kinds of diversity--variations within and across types,
and distinct community compositions and interaction structures--and covers the evolution of diversity within complex systems and the factors
that determine the amount of maintained diversity within a system. Provides a concise and accessible introduction Shows how diversity
underpins robustness and fuels tipping points Covers all types of diversity The essential primer on diversity in complex adaptive systems
Implement successful and cost-effective enterprise architecture projects. This book provides a new approach to developing enterprise
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architecture based on the idea of emergent behaviors—where instead of micromanaging system implementation, the enterprise architecture
effort establishes clear goals and leaves the details to the implementation teams. System development efforts are measured based on their
contribution to achieving business goals instead of implementing specific (possibly outdated) requirements. Most enterprise architecture
initiatives employ one of the existing system architecture frameworks such as Zachman or The Open Group Architecture Framework, but
these are not well-suited for enterprise architecture in a modern, agile organization. The new approach presented in this book is based on the
author’s experience with large enterprise architecture efforts. The approach leverages research into complex adaptive systems and
emergent behaviors, where a few simple rules result in complex and efficient enterprise behaviors. Simplifying the task of establishing and
maintaining the enterprise architecture cuts the costs of building and maintaining the architecture and frees up those resources for more
productive pursuits. System implementers are given the freedom to rapidly adapt to changing user needs without the blessing of the
enterprise modeling priesthood, and the architecture is transformed from a static pile of obscure models and documents into an operational
framework that can be actively used to manage an enterprise’s resources to better achieve business goals. The enterprise architect is free to
stop focusing on building and maintaining models and start focusing on achieving business goals. What You’ll Learn Refocus enterprise
architecture on business needs by eliminating most of the enterprise-level models Delegate tasks to the development teams who do system
implementation Document business goals, establish strategies for achieving those goals, and measure progress toward those goals Measure
the results and gauge whether the enterprise architecture is achieving its goals Utilize appropriate modeling techniques that can be effectively
used in an enterprise architecture Who This Book Is For Architecture practitioners and architecture managers: Practitioners are experienced
architects who have used existing frameworks such as Zachman, and have experience with formal architecture modeling and/or model-based
system engineering; managers are responsible for managing an enterprise architecture project and either have experience with enterprise
architecture projects that were ineffective or are looking for a different approach that will be more cost-effective and allow for more
organizational agility. Government program managers looking for a different approach to make enterprise architecture more relevant and
easier to implement will also find this book of value.
How we produce and consume food has a bigger impact on Americans' well-being than any other human activity. The food industry is the
largest sector of our economy; food touches everything from our health to the environment, climate change, economic inequality, and the
federal budget. From the earliest developments of agriculture, a major goal has been to attain sufficient foods that provide the energy and the
nutrients needed for a healthy, active life. Over time, food production, processing, marketing, and consumption have evolved and become
highly complex. The challenges of improving the food system in the 21st century will require systemic approaches that take full account of
social, economic, ecological, and evolutionary factors. Policy or business interventions involving a segment of the food system often have
consequences beyond the original issue the intervention was meant to address. A Framework for Assessing Effects of the Food System
develops an analytical framework for assessing effects associated with the ways in which food is grown, processed, distributed, marketed,
retailed, and consumed in the United States. The framework will allow users to recognize effects across the full food system, consider all
domains and dimensions of effects, account for systems dynamics and complexities, and choose appropriate methods for analysis. This
report provides example applications of the framework based on complex questions that are currently under debate: consumption of a healthy
and safe diet, food security, animal welfare, and preserving the environment and its resources. A Framework for Assessing Effects of the
Food System describes the U.S. food system and provides a brief history of its evolution into the current system. This report identifies some
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of the real and potential implications of the current system in terms of its health, environmental, and socioeconomic effects along with a sense
for the complexities of the system, potential metrics, and some of the data needs that are required to assess the effects. The overview of the
food system and the framework described in this report will be an essential resource for decision makers, researchers, and others to examine
the possible impacts of alternative policies or agricultural or food processing practices.
An integrative overview of network approaches to neuroscience explores the origins of brain complexity and the link between brain structure
and function. Over the last decade, the study of complex networks has expanded across diverse scientific fields. Increasingly, science is
concerned with the structure, behavior, and evolution of complex systems ranging from cells to ecosystems. In Networks of the Brain, Olaf
Sporns describes how the integrative nature of brain function can be illuminated from a complex network perspective. Highlighting the many
emerging points of contact between neuroscience and network science, the book serves to introduce network theory to neuroscientists and
neuroscience to those working on theoretical network models. Sporns emphasizes how networks connect levels of organization in the brain
and how they link structure to function, offering an informal and nonmathematical treatment of the subject. Networks of the Brain provides a
synthesis of the sciences of complex networks and the brain that will be an essential foundation for future research.
Second in a series of publications from the Institute of Medicine's Quality of Health Care in America project Today's health care providers
have more research findings and more technology available to them than ever before. Yet recent reports have raised serious doubts about
the quality of health care in America. Crossing the Quality Chasm makes an urgent call for fundamental change to close the quality gap. This
book recommends a sweeping redesign of the American health care system and provides overarching principles for specific direction for
policymakers, health care leaders, clinicians, regulators, purchasers, and others. In this comprehensive volume the committee offers: A set of
performance expectations for the 21st century health care system. A set of 10 new rules to guide patient-clinician relationships. A suggested
organizing framework to better align the incentives inherent in payment and accountability with improvements in quality. Key steps to promote
evidence-based practice and strengthen clinical information systems. Analyzing health care organizations as complex systems, Crossing the
Quality Chasm also documents the causes of the quality gap, identifies current practices that impede quality care, and explores how systems
approaches can be used to implement change.
Genetic algorithms are playing an increasingly important role in studies of complex adaptive systems, ranging from adaptive agents in
economic theory to the use of machine learning techniques in the design of complex devices such as aircraft turbines and integrated circuits.
Adaptation in Natural and Artificial Systems is the book that initiated this field of study, presenting the theoretical foundations and exploring
applications. In its most familiar form, adaptation is a biological process, whereby organisms evolve by rearranging genetic material to survive
in environments confronting them. In this now classic work, Holland presents a mathematical model that allows for the nonlinearity of such
complex interactions. He demonstrates the model's universality by applying it to economics, physiological psychology, game theory, and
artificial intelligence and then outlines the way in which this approach modifies the traditional views of mathematical genetics. Initially applying
his concepts to simply defined artificial systems with limited numbers of parameters, Holland goes on to explore their use in the study of a
wide range of complex, naturally occuring processes, concentrating on systems having multiple factors that interact in nonlinear ways. Along
the way he accounts for major effects of coadaptation and coevolution: the emergence of building blocks, or schemata, that are recombined
and passed on to succeeding generations to provide, innovations and improvements.
This visionary reframing of health and healthcare uses a complexity science approach to building healthcare systems that are accessible,
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effective, and prepared for change and challenges. Its holistic map for understanding the human organism emphasizes the
interconnectedness of the individual’s physical, psychological, cognitive, and sociocultural functioning. Applications of this approach are
described in primary, specialist, and emergency care and at the organizational and policy levels, from translating findings to practice, to
problem solving and evaluation. In this model, the differences between disease and illness and treating illness and restoring health are not
mere wordplay, but instead are robust concepts reflecting real-world issues and their solutions. Based on the Proceedings of the 1st
International Conference of Systems and Complexity for Healthcare, topics covered include: • Coping with complexity and uncertainty:
insights from studying epidemiology in family medicine • Anticipation in complex systems: potential implications for improving safety and
quality in healthcare • Monitoring variability and complexity at the bedside • Viewing mental health through the lens of complexity science •
Ethical complexities in systems healthcare: what care and for whom? • The value of systems and complexity thinking to enable change in
adaptive healthcare organizations supported by informatics • If the facts don’t fit the theory, change the theory: implications for health system
reform The Value of Systems and Complexity Sciences for Healthcare will interest and inspire health and disease researchers, health
professionals, health care planners, health system financiers, health system administrators, health services administrators, health
professional educators, and, last but not least, current and future patients.
Complex systems are everywhere. Ecosystems, financial markets, traffic, the economy, the internet and social media are complex systems.
This textbook summarizes our understanding of complex systems and the methodological progress made over the past 20 years in a clear,
structured, and comprehensive way.
A novel, integrated approach to understanding long-term human history, viewing it as the long-term evolution of human informationprocessing. This title is also available as Open Access.
Work with data like a pro using this guide that breaks down how to organize, apply, and most importantly, understand what you are analyzing
in order to become a true data ninja. From the stock market to genomics laboratories, census figures to marketing email blasts, we are awash
with data. But as anyone who has ever opened up a spreadsheet packed with seemingly infinite lines of data knows, numbers aren't enough:
we need to know how to make those numbers talk. In The Model Thinker, social scientist Scott E. Page shows us the mathematical,
statistical, and computational models—from linear regression to random walks and far beyond—that can turn anyone into a genius. At the core
of the book is Page's "many-model paradigm," which shows the reader how to apply multiple models to organize the data, leading to wiser
choices, more accurate predictions, and more robust designs. The Model Thinker provides a toolkit for business people, students, scientists,
pollsters, and bloggers to make them better, clearer thinkers, able to leverage data and information to their advantage.
Complex Adaptive SystemsAn Introduction to Computational Models of Social LifePrinceton University Press
Complex Adaptive Systems, Resilience and Security in Cameroon comprehensively maps and analyses Cameroon’s security architecture to
determine its resilience. The author examines the key actors involved in Cameroon’s security and evaluates the organisational structures,
before analysing the different security systems that arise from the interplay between the two. He also shows how these security networks can
be better conceived as complex adaptive systems, interdependent on other environmental, economic and societal systems. In this regard,
security actors become security agents. Finally, arguing that security should be pursed from a resilience perspective, this book seeks to
comment on the contemporary situation in Cameroon and its possible trajectory for the future. Providing a timely assessment of security in
Cameroon, this book will be of interest to scholars and students of African politics and Security Studies.
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Complexity systems are at the heart of behavior

Genetic algorithms have been used in science and engineering as adaptive algorithms for solving practical problems and
as computational models of natural evolutionary systems. This brief, accessible introduction describes some of the most
interesting research in the field and also enables readers to implement and experiment with genetic algorithms on their
own. It focuses in depth on a small set of important and interesting topics—particularly in machine learning, scientific
modeling, and artificial life—and reviews a broad span of research, including the work of Mitchell and her colleagues. The
descriptions of applications and modeling projects stretch beyond the strict boundaries of computer science to include
dynamical systems theory, game theory, molecular biology, ecology, evolutionary biology, and population genetics,
underscoring the exciting "general purpose" nature of genetic algorithms as search methods that can be employed
across disciplines. An Introduction to Genetic Algorithms is accessible to students and researchers in any scientific
discipline. It includes many thought and computer exercises that build on and reinforce the reader's understanding of the
text. The first chapter introduces genetic algorithms and their terminology and describes two provocative applications in
detail. The second and third chapters look at the use of genetic algorithms in machine learning (computer programs, data
analysis and prediction, neural networks) and in scientific models (interactions among learning, evolution, and culture;
sexual selection; ecosystems; evolutionary activity). Several approaches to the theory of genetic algorithms are
discussed in depth in the fourth chapter. The fifth chapter takes up implementation, and the last chapter poses some
currently unanswered questions and surveys prospects for the future of evolutionary computation.
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
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is, in my opinion, the book’s greatest value.” (Stefani Crabtree, Physics Today)
An overarching framework for comparing and steering complex adaptive systems is developed through understanding
the mechanisms that generate their intricate signal/boundary hierarchies. Complex adaptive systems (cas), including
ecosystems, governments, biological cells, and markets, are characterized by intricate hierarchical arrangements of
boundaries and signals. In ecosystems, for example, niches act as semi-permeable boundaries, and smells and visual
patterns serve as signals; governments have departmental hierarchies with memoranda acting as signals; and so it is
with other cas. Despite a wealth of data and descriptions concerning different cas, there remain many unanswered
questions about "steering" these systems. In Signals and Boundaries, John Holland argues that understanding the origin
of the intricate signal/border hierarchies of these systems is the key to answering such questions. He develops an
overarching framework for comparing and steering cas through the mechanisms that generate their signal/boundary
hierarchies. Holland lays out a path for developing the framework that emphasizes agents, niches, theory, and
mathematical models. He discusses, among other topics, theory construction; signal-processing agents; networks as
representations of signal/boundary interaction; adaptation; recombination and reproduction; the use of tagged urn models
(adapted from elementary probability theory) to represent boundary hierarchies; finitely generated systems as a way to
tie the models examined into a single framework; the framework itself, illustrated by a simple finitely generated version of
the development of a multi-celled organism; and Markov processes.
Collected here are 112 papers concerned with new directions in manufacturing systems, given at the 41st CIRP
Conference on Manufacturing Systems. The high-quality material includes reports of work from both scientific and
engineering standpoints.
A concise and practical introduction to the foundations and engineering principles of self-adaptation Though it has
recently gained significant momentum, the topic of self-adaptation remains largely under-addressed in academic and
technical literature. This book changes that. Using a systematic and holistic approach, An Introduction to Self-adaptive
Systems: A Contemporary Software Engineering Perspective provides readers with an accessible set of basic principles,
engineering foundations, and applications of self-adaptation in software-intensive systems. It places self-adaptation in the
context of techniques like uncertainty management, feedback control, online reasoning, and machine learning while
acknowledging the growing consensus in the software engineering community that self-adaptation will be a crucial
enabling feature in tackling the challenges of new, emerging, and future systems. The author combines cutting-edge
technical research with basic principles and real-world insights to create a practical and strategically effective guide to
self-adaptation. He includes features such as: An analysis of the foundational engineering principles and applications of
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self-adaptation in different domains, including the Internet-of-Things, cloud computing, and cyber-physical systems Endof-chapter exercises at four different levels of complexity and difficulty An accompanying author-hosted website with
slides, selected exercises and solutions, models, and code Perfect for researchers, students, teachers, industry leaders,
and practitioners in fields that directly or peripherally involve software engineering, as well as those in academia involved
in a class on self-adaptivity, this book belongs on the shelves of anyone with an interest in the future of software and its
engineering.
This book provides a comprehensive introduction to the computational material that forms the underpinnings of the
currently evolving set of brain models. It is now clear that the brain is unlikely to be understood without recourse to
computational theories. The theme of An Introduction to Natural Computation is that ideas from diverse areas such as
neuroscience, information theory, and optimization theory have recently been extended in ways that make them useful
for describing the brains programs. This book provides a comprehensive introduction to the computational material that
forms the underpinnings of the currently evolving set of brain models. It stresses the broad spectrum of learning
models—ranging from neural network learning through reinforcement learning to genetic learning—and situates the various
models in their appropriate neural context. To write about models of the brain before the brain is fully understood is a
delicate matter. Very detailed models of the neural circuitry risk losing track of the task the brain is trying to solve. At the
other extreme, models that represent cognitive constructs can be so abstract that they lose all relationship to
neurobiology. An Introduction to Natural Computation takes the middle ground and stresses the computational task while
staying near the neurobiology.
A clear, concise introduction to the quickly growing field of complexity science that explains its conceptual and
mathematical foundations What is a complex system? Although “complexity science” is used to understand phenomena
as diverse as the behavior of honeybees, the economic markets, the human brain, and the climate, there is no
agreement about its foundations. In this introduction for students, academics, and general readers, philosopher of
science James Ladyman and physicist Karoline Wiesner develop an account of complexity that brings the different
concepts and mathematical measures applied to complex systems into a single framework. They introduce the different
features of complex systems, discuss different conceptions of complexity, and develop their own account. They explain
why complexity science is so important in today’s world.
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