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The technological age has seen a range of catastrophic and preventable failures, often
as a result of decisions that did not appropriately consider safety as a factor in design
and engineering. Through more than a dozen practical examples from the authors
experience in nuclear power, aerospace, and other potentially hazardous facilities,
Choosing Safety is the first book to bring together probabilistic risk assessment and
decision analysis using real case studies. For managers, project leaders, engineers,
scientists, and interested students, Michael V. Frank focuses on methods for making
logical decisions about complex engineered systems and products in which safety is a
key factor in design - and where failure can cause great harm, injury, or death.
As practising social workers, your students will need to be able to make sound
judgments in complex contexts and when they are under pressure. This book covers
the essential knowledge they will require to understand and develop skills in relation to
professional judgement and decision making processes, including: - the use of
assessment tools; - engagement in assessment and decision processes; - the context
of risk, complexity and uncertainty in practice; - communication and management of risk
within social care processes.
This book tries to sort out the different meanings of uncertainty and to discover their
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foundations. It shows that uncertainty can be represented using various tools and
mental guidelines. Coverage also examines alternative ways to deal with risk and risk
attitude concepts. Behavior under uncertainty emerges from this book as something to
base more on inquiry and reflection rather than on mere intuition.
Risk or uncertainty assessments are used as aids to decision making in nearly every
aspect of business, education, and government. As a follow-up to the author's
bestselling Risk Assessment and Decision Making in Business and Industry: A Practical
Guide, Risk Modeling for Determining Value and Decision Making presents
comprehensive examples of risk/uncertainty analyses from a broad range of
applications. Decision/option selection Manufacturing Environmental assessment
Pricing Identification of business drivers Production sharing Insurance Scheduling and
optimization Investing Security Law Emphasizing value as the focus of risk assessment,
this book offers discussions on how to make decisions using each risk model and what
insights the model can provide. The presentation of each model also includes computer
code that encapsulates its logic and direction on how to apply the model to other types
of problems. The author devotes a chapter to techniques for consistently collecting data
in an inconsistent world and offers another chapter on how to reflect the effect of "soft"
issues in the value of an opportunity. The book's final chapters delineate the techniques
and technologies used to perform risk/uncertainty analyses, including sections on
distribution, Monte Carlo process, dependence, sensitivity analysis, time series
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analysis, and chance of failure. Visit RiskSupport.com for more information!
Guides the reader through a risk assessment and shows them the proper tools to be
used at the various steps in the process This brand new edition of one of the most
authoritative books on risk assessment adds ten new chapters to its pages to keep
readers up to date with the changes in the types of risk that individuals, businesses,
and governments are being exposed to today. It leads readers through a risk
assessment and shows them the proper tools to be used at various steps in the
process. The book also provides readers with a toolbox of techniques that can be used
to aid them in analyzing conceptual designs, completed designs, procedures, and
operational risk. Risk Assessment: Tools, Techniques, and Their Applications, Second
Edition includes expanded case studies and real life examples; coverage on risk
assessment software like SAPPHIRE and RAVEN; and end-of-chapter questions for
students. Chapters progress from the concept of risk, through the simple risk
assessment techniques, and into the more complex techniques. In addition to
discussing the techniques, this book presents them in a form that the readers can
readily adapt to their particular situation. Each chapter, where applicable, presents the
technique discussed in that chapter and demonstrates how it is used. Expands on case
studies and real world examples, so that the reader can see complete examples that
demonstrate how each of the techniques can be used in analyzing a range of scenarios
Includes 10 new chapters, including Bayesian and Monte Carlo Analyses; Hazard and
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Operability (HAZOP) Analysis; Threat Assessment Techniques; Cyber Risk
Assessment; High Risk Technologies; Enterprise Risk Management Techniques Adds
end-of-chapter questions for students, and provides a solutions manual for academic
adopters Acts as a practical toolkit that can accompany the practitioner as they perform
a risk assessment and allows the reader to identify the right assessment for their
situation Presents risk assessment techniques in a form that the readers can readily
adapt to their particular situation Risk Assessment: Tools, Techniques, and Their
Applications, Second Edition is an important book for professionals that make riskbased decisions for their companies in various industries, including the insurance
industry, loss control, forensics, all domains of safety, engineering and technical fields,
management science, and decision analysis. It is also an excellent standalone textbook
for a risk assessment or a risk management course.
Singh introduces valuable techniques for weighing and evaluating alternatives in
decision making with a focus on risk analysis for identifying, quantifying, and mitigating
risks associated with construction projects.

The majority of remediation resources have been consumed by costly and
lengthy remedial investigation studies to characterize the human health risk.
Unable to deal directly with the uncertainty resulting from the convolution of the
uncertainties in a multitude of variables, and heavily persuaded by the liabilities,
decision makers and regulators have relied on conservative assumptions and
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more studies to take appropriate actions. The main objective of this research is to
provide tools and techniques to aid risk analysts in determining whether it would
be beneficial to gather additional information or whether the decision to take an
appropriate action can be made without further investigation. This research
provides some probabilistic risk assessment and decision analysis techniques to
avoid using simple conservative assumptions to deal with the complex
uncertainties to evaluate the value of information of additional studies in the
complex remediation decision process. The methodologies in this research were
tested on Operable Unit 2, Wright- Patterson AFB, Ohio, and Site 4, Air Force
Plant 44, Arizona.
Building upon the technical and organizational groundwork presented in the first
edition, Risk Assessment and Decision Making in Business and Industry: A
Practical Guide, Second Edition addresses the many aspects of risk/uncertainty
(R/U) process implementation. This comprehensive volume covers four broad
aspects of R/U: general concepts, i
A practical guide to the varied challenges presented in the ever-growing field of
risk analysis. Risk Analysis presents an accessible and concise guide to
performing risk analysis, in a wide variety of field, with minimal prior knowledge
required. Forming an ideal companion volume to Aven's previous Wiley text
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Foundations of Risk Analysis, it provides clear recommendations and guidance in
the planning, execution anduse of risk analysis. This new edition presents recent
developments related to risk conceptualization, focusing on related issues on risk
assessment and their application. New examples are also featured to clarify the
reader's understanding in the application of risk analysis and the risk analysis
process. Key features: Fully updated to include recent developments related to
risk conceptualization and related issues on risk assessments and their
applications. Emphasizes the decision making context of risk analysis rather than
just computing probabilities Demonstrates how to carry out predictive risk
analysis using a variety of case studies and examples. Written by an experienced
expert in the field, in a style suitable for both industrial and academic audiences.
This book is ideal for advanced undergraduates, graduates, analysts and
researchers from statistics, engineering, finance, medicine and physical
sciences. Managers facing decision making problems involving risk and
uncertainty will also benefit from this book.
History has shown how powerful societies decline when natural resources are
unable to be replenished. This book explores the challenges facing coastal areas
during in the near future. It emphasizes beliefs that the convergence of seemingly
disparate viewpoints and uncertain and limited information is possible only by
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using available risk assessment methodologies and decision-making tools such
as multi-criteria decision analysis (MCDA).
Decision-making tools are needed to support environmental management in an
increasingly global economy. Addressing threats and identifying actions to
mitigate those threats necessitates an understanding of the basic risk
assessment paradigm and the tools of risk analysis to assess, interpret, and
communicate risks. It also requires modification of the risk paradigm itself to
incorporate a complex array of quantitative and qualitative information that
shapes the unique political and ecological challenges of different countries and
regions around the world. This book builds a foundation to characterize and
assess a broad range of human and ecological stressors, and risk management
approaches to address those stressors, using chemical risk assessment methods
and multi-criteria decision analysis tools. Chapters discuss the current state-ofknowledge with regard to emerging stressors and risk management, focusing on
the adequacy of available systematic, quantitative tools to guide vulnerability and
threat assessments, evaluate the consequences of different events and
responses, and support decision-making. This book opens a dialogue on aspects
of risk assessment and decision analysis that apply to real-time (immediate) and
deliberative (long-term) risk management processes.
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Although many Bayesian Network (BN) applications are now in everyday use,
BNs have not yet achieved mainstream penetration. Focusing on practical realworld problem solving and model building, as opposed to algorithms and theory,
Risk Assessment and Decision Analysis with Bayesian Networks explains how to
incorporate knowledge with data to develop and use (Bayesian) causal models of
risk that provide powerful insights and better decision making. Provides all tools
necessary to build and run realistic Bayesian network models Supplies extensive
example models based on real risk assessment problems in a wide range of
application domains provided; for example, finance, safety, systems reliability,
law, and more Introduces all necessary mathematics, probability, and statistics
as needed The book first establishes the basics of probability, risk, and building
and using BN models, then goes into the detailed applications. The underlying
BN algorithms appear in appendices rather than the main text since there is no
need to understand them to build and use BN models. Keeping the body of the
text free of intimidating mathematics, the book provides pragmatic advice about
model building to ensure models are built efficiently. A dedicated website,
www.BayesianRisk.com, contains executable versions of all of the models
described, exercises and worked solutions for all chapters, PowerPoint slides,
numerous other resources, and a free downloadable copy of the AgenaRisk
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software.
The technological age has seen a range of catastrophic and preventable failures, often
as a result of decisions that did not appropriately consider safety as a factor in design
and engineering. Through more than a dozen practical examples from the author?s
experience in nuclear power, aerospace, and other potentially hazardous facilities,
Choosing Safety is the first book to bring together probabilistic risk assessment and
decision analysis using real case studies. For managers, project leaders, engineers,
scientists, and interested students, Michael V. Frank focuses on methods for making
logical decisions about complex engineered systems and products in which safety is a
key factor in design - and where failure can cause great harm, injury, or death.
Examines timely multidisciplinary applications, problems, and case histories in risk
modeling, assessment, and management Risk Modeling, Assessment, and
Management, Third Edition describes the state of the art of risk analysis, a rapidly
growing field with important applications in engineering, science, manufacturing,
business, homeland security, management, and public policy. Unlike any other text on
the subject, this definitive work applies the art and science of risk analysis to current
and emergent engineering and socioeconomic problems. It clearly demonstrates how to
quantify risk and construct probabilities for real-world decision-making problems,
including a host of institutional, organizational, and political issues. Avoiding higher
mathematics whenever possible, this important new edition presents basic concepts as
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well as advanced material. It incorporates numerous examples and case studies to
illustrate the analytical methods under discussion and features restructured and
updated chapters, as well as: A new chapter applying systems-driven and risk-based
analysis to a variety of Homeland Security issues An accompanying FTP
site—developed with Professor Joost Santos—that offers 150 example problems with an
Instructor's Solution Manual and case studies from a variety of journals Case studies on
the 9/11 attack and Hurricane Katrina An adaptive multiplayer Hierarchical Holographic
Modeling (HHM) game added to Chapter Three This is an indispensable resource for
academic, industry, and government professionals in such diverse areas as homeland
and cyber security, healthcare, the environment, physical infrastructure systems,
engineering, business, and more. It is also a valuable textbook for both undergraduate
and graduate students in systems engineering and systems management courses with
a focus on our uncertain world.
Discover recent powerful advances in the theory, methods, and applications of decision
and risk analysis Focusing on modern advances and innovations in the field of decision
analysis (DA), Breakthroughs in Decision Science and Risk Analysis presents theories
and methods for making, improving, and learning from significant practical decisions.
The book explains these new methods and important applications in an accessible and
stimulating style for readers from multiple backgrounds, including psychology,
economics, statistics, engineering, risk analysis, operations research, and management
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science. Highlighting topics not conventionally found in DA textbooks, the book
illustrates genuine advances in practical decision science, including developments and
trends that depart from, or break with, the standard axiomatic DA paradigm in
fundamental and useful ways. The book features methods for coping with realistic
decision-making challenges such as online adaptive learning algorithms, innovations in
robust decision-making, and the use of a variety of models to explain available data and
recommend actions. In addition, the book illustrates how these techniques can be
applied to dramatically improve risk management decisions. Breakthroughs in Decision
Science and Risk Analysis also includes: An emphasis on new approaches rather than
only classical and traditional ideas Discussions of how decision and risk analysis can
be applied to improve high-stakes policy and management decisions Coverage of the
potential value and realism of decision science within applications in financial, health,
safety, environmental, business, engineering, and security risk management Innovative
methods for deciding what actions to take when decision problems are not completely
known or described or when useful probabilities cannot be specified Recent
breakthroughs in the psychology and brain science of risky decisions, mathematical
foundations and techniques, and integration with learning and pattern recognition
methods from computational intelligence Breakthroughs in Decision Science and Risk
Analysis is an ideal reference for researchers, consultants, and practitioners in the
fields of decision science, operations research, business, management science,
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engineering, statistics, and mathematics. The book is also an appropriate guide for
managers, analysts, and decision and policy makers in the areas of finance, health and
safety, environment, business, engineering, and security risk management.
Since the first edition of this book published, Bayesian networks have become even
more important for applications in a vast array of fields. This second edition includes
new material on influence diagrams, learning from data, value of information,
cybersecurity, debunking bad statistics, and much more. Focusing on practical realworld problem-solving and model building, as opposed to algorithms and theory, it
explains how to incorporate knowledge with data to develop and use (Bayesian) causal
models of risk that provide more powerful insights and better decision making than is
possible from purely data-driven solutions. Features Provides all tools necessary to
build and run realistic Bayesian network models Supplies extensive example models
based on real risk assessment problems in a wide range of application domains
provided; for example, finance, safety, systems reliability, law, forensics, cybersecurity
and more Introduces all necessary mathematics, probability, and statistics as needed
Establishes the basics of probability, risk, and building and using Bayesian network
models, before going into the detailed applications A dedicated website contains
exercises and worked solutions for all chapters along with numerous other resources.
The AgenaRisk software contains a model library with executable versions of all of the
models in the book. Lecture slides are freely available to accredited academic teachers
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adopting the book on their course.
Principles of Risk-Based Decision Making provides managers with the foundation for
creating a proactive organizational culture that systematically incorporates risk into key
decision-making processes. Based on methodology adopted by a number of
organizations including the federal government, this book examines risk-based decision
making as a process for organizing information about the possibility for unwanted
outcomes in a simple, practical way that helps decision makers make timely, informed
management choices that minimize harmful effects on safety and health, the
environment, property loss, or mission success.
This book aims to encourage a more reflective, multidisciplinary approach to public
safety, and the 'reenfranchisement' of those affected by this new phenomenon. Over
the past decade health and safety has become a major issue of public interest. There
are countless stories of health and safety activities interfering with public life, preventing
some beneficial activity from taking place – even creating absurd or dangerous
situations. On the one hand, risk assessment, properly conducted, is highly beneficial –
it saves lives and prevents injuries. But on the other, it can damage public life. Why has
this come about, and does it have to be like that? The authors examine the origins of
the problem, look critically at the tools used by safety assessors and their underlying
assumptions, and consider important differences between public life and industry
(where the approaches largely originated). They illuminate the whole with an analysis of
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legal requirements, attitudes of stakeholders, and recent research on risk perception
and decision making. The result is a profound and important analysis of risk and safety
culture and a framework for managing public safety more effectively.
The events of September 11, 2001 changed perceptions, rearranged national priorities, and
produced significant new government entities, including the U.S. Department of Homeland
Security (DHS) created in 2003. While the principal mission of DHS is to lead efforts to secure
the nation against those forces that wish to do harm, the department also has responsibilities
in regard to preparation for and response to other hazards and disasters, such as floods,
earthquakes, and other "natural" disasters. Whether in the context of preparedness, response
or recovery from terrorism, illegal entry to the country, or natural disasters, DHS is committed
to processes and methods that feature risk assessment as a critical component for making
better-informed decisions. Review of the Department of Homeland Security's Approach to Risk
Analysis explores how DHS is building its capabilities in risk analysis to inform decision
making. The department uses risk analysis to inform decisions ranging from high-level policy
choices to fine-scale protocols that guide the minute-by-minute actions of DHS employees.
Although DHS is responsible for mitigating a range of threats, natural disasters, and
pandemics, its risk analysis efforts are weighted heavily toward terrorism. In addition to
assessing the capability of DHS risk analysis methods to support decision-making, the book
evaluates the quality of the current approach to estimating risk and discusses how to improve
current risk analysis procedures. Review of the Department of Homeland Security's Approach
to Risk Analysis recommends that DHS continue to build its integrated risk management
framework. It also suggests that the department improve the way models are developed and
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used and follow time-tested scientific practices, among other recommendations.
Risk assessment has become a dominant public policy tool for making choices, based on
limited resources, to protect public health and the environment. It has been instrumental to the
mission of the U.S. Environmental Protection Agency (EPA) as well as other federal agencies
in evaluating public health concerns, informing regulatory and technological decisions,
prioritizing research needs and funding, and in developing approaches for cost-benefit
analysis. However, risk assessment is at a crossroads. Despite advances in the field, risk
assessment faces a number of significant challenges including lengthy delays in making
complex decisions; lack of data leading to significant uncertainty in risk assessments; and
many chemicals in the marketplace that have not been evaluated and emerging agents
requiring assessment. Science and Decisions makes practical scientific and technical
recommendations to address these challenges. This book is a complement to the widely used
1983 National Academies book, Risk Assessment in the Federal Government (also known as
the Red Book). The earlier book established a framework for the concepts and conduct of risk
assessment that has been adopted by numerous expert committees, regulatory agencies, and
public health institutions. The new book embeds these concepts within a broader framework
for risk-based decision-making. Together, these are essential references for those working in
the regulatory and public health fields.
The subject of this volume--uncertainties in risk assessment and management--reflects an
important theme in health, safety, and environ mental decision making. MOst technological
hazards are characterized by substantial uncertainty. Recent examples include nuclear waste
disposal, acid rain, asbestos in schools, carcinogens in food, and hazardous waste. realing
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with such uncertainty is arguably the most difficult and challeng ing task facing risk assessors
and managers today. Four primary sources of uncertainty in risk assessment and management
can be identified: (1) uncertainties about definitions; (2) uncertainties about scientific facts; (3)
uncertainties about risk perceptions and atti tudes; and (4) uncertainties about values.
Uncertainties about definitions derive primarily from disagreements about the meaning and
interpretation of key concepts, such as probability. Uncertainties about scientific facts derive
primarily from disagreements about failure modes, the probability and magnitude of adverse
health or environmental consequences, cause and effect relationships, dose-response
relationships, and exposure patterns. Uncertainties about risk perceptions and attitudes derive
primarily from disagreements about what constitutes a significant or acceptable level of risk.
Uncertainties about values derive primarily from disagreements about the desirability or worth
of alternative risk management actions or conse quences. The papers in this volume address
each of these sources of uncertainty from a variety of perspectives. Reflecting the broad scope
of risk assess ment and risk management research, the papers include contributions from
safety engineers, epidemiologists, toxicologists, chemists, biostatisticians, biologists, decision
analysts, economists, psychologists, political scien tists, sociologists, ethicists, and lawyers.
IdiomIdioms to Deal with the Key Notions of "Motive" and "Opportunity"Idiom for Modeling
Dependency between Different Pieces of EvidenceAlibi Evidence IdiomPutting it All Together:
Vole ExampleUsing BNs to Expose Further Fallacies of Legal ReasoningSummaryFurther
ReadingAppendix A: The Basics of CountingAppendix B: The Algebra of Node Probability
TablesAppendix C: Junction Tree AlgorithmAppendix D: Dynamic DiscretizationAppendix E:
Statistical Distributions.
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Presents systems-based theory, methodology, and applications in risk modeling, assessment,
and management This book examines risk analysis, focusing on quantifying risk and
constructing probabilities for real-world decision-making, including engineering, design,
technology, institutions, organizations, and policy. The author presents fundamental concepts
(hierarchical holographic modeling; state space; decision analysis; multi-objective trade-off
analysis) as well as advanced material (extreme events and the partitioned multi-objective risk
method; multi-objective decision trees; multi-objective risk impact analysis method; guiding
principles in risk analysis); avoids higher mathematics whenever possible; and reinforces the
material with examples and case studies. The book will be used in systems engineering,
enterprise risk management, engineering management, industrial engineering, civil
engineering, and operations research. The fourth edition of Risk Modeling, Assessment, and
Management features: Expanded chapters on systems-based guiding principles for risk
modeling, planning, assessment, management, and communication; modeling interdependent
and interconnected complex systems of systems with phantom system models; and
hierarchical holographic modeling An expanded appendix including a Bayesian analysis for the
prediction of chemical carcinogenicity, and the Farmer’s Dilemma formulated and solved using
a deterministic linear model Updated case studies including a new case study on sequential
Pareto-optimal decisions for emergent complex systems of systems A new companion website
with over 200 solved exercises that feature risk analysis theories, methodologies, and
application Risk Modeling, Assessment, and Management, Fourth Edition, is written for both
undergraduate and graduate students in systems engineering and systems management
courses. The text also serves as a resource for academic, industry, and government
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professionals in the fields of homeland and cyber security, healthcare, physical infrastructure
systems, engineering, business, and more.
Exciting new developments in risk assessment and management Risk assessment and
management is fundamentally founded on the knowledge available on the system or process
under consideration. While this may be self-evident to the laymen, thought leaders within the
risk community have come to recognize and emphasize the need to explicitly incorporate
knowledge (K) in a systematic, rigorous, and transparent framework for describing and
modeling risk. Featuring contributions by an international team of researchers and respected
practitioners in the field, Knowledge in Risk Assessment and Management explores the latest
developments in the ongoing effort to use risk assessment as a means for characterizing
knowledge and/or lack of knowledge about a system or process of interest. By offering a fresh
perspective on risk assessment and management, the book represents a significant
contribution to the development of a sturdier foundation for the practice of risk assessment and
for risk-informed decision making. How should K be described and evaluated in risk
assessment? How can it be reflected and taken into account in formulating risk management
strategies? With the help of numerous case studies and real-world examples, this book
answers these and other critical questions at the heart of modern risk assessment, while
identifying many practical challenges associated with this explicit framework. This book, written
by international scholars and leaders in the field, and edited to make coverage both
conceptually advanced and highly accessible: Offers a systematic, rigorous and transparent
perspective and framework on risk assessment and management, explicitly strengthening the
links between knowledge and risk Clearly and concisely introduces the key risk concepts at the
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foundation of risk assessment and management Features numerous cases and real-world
examples, many of which focus on various engineering applications across an array of
industries Knowledge in Risk Assessment and Management is a must-read for risk
assessment and management professionals, as well as graduate students, researchers and
educators in the field. It is also of interest to policy makers and business people who are eager
to gain a better understanding of the foundations and boundaries of risk assessment, and how
its outcomes should be used for decision-making.
Decision Analysis for Management Judgment is unique in its breadth of coverage of decision
analysis methods. It covers both the psychological problems that are associated with unaided
managerial decision making and the decision analysis methods designed to overcome them. It
is presented and explained in a clear, straightforward manner without using mathematical
notation. This latest edition has been fully revised and updated and includes a number of
changes to reflect the latest developments in the field.
Introduces risk assessment with key theories, proven methods, and state-of-the-art
applications Risk Assessment: Theory, Methods, and Applications remains one of the few
textbooks to address current risk analysis and risk assessment with an emphasis on the
possibility of sudden, major accidents across various areas of practice—from machinery and
manufacturing processes to nuclear power plants and transportation systems. Updated to align
with ISO 31000 and other amended standards, this all-new 2nd Edition discusses the main
ideas and techniques for assessing risk today. The book begins with an introduction of risk
analysis, assessment, and management, and includes a new section on the history of risk
analysis. It covers hazards and threats, how to measure and evaluate risk, and risk
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management. It also adds new sections on risk governance and risk-informed decision making;
combining accident theories and criteria for evaluating data sources; and subjective
probabilities. The risk assessment process is covered, as are how to establish context;
planning and preparing; and identification, analysis, and evaluation of risk. Risk Assessment
also offers new coverage of safe job analysis and semi-quantitative methods, and it discusses
barrier management and HRA methods for offshore application. Finally, it looks at dynamic risk
analysis, security and life-cycle use of risk. Serves as a practical and modern guide to the
current applications of risk analysis and assessment, supports key standards, and
supplements legislation related to risk analysis Updated and revised to align with ISO 31000
Risk Management and other new standards and includes new chapters on security, dynamic
risk analysis, as well as life-cycle use of risk analysis Provides in-depth coverage on hazard
identification, methodologically outlining the steps for use of checklists, conducting preliminary
hazard analysis, and job safety analysis Presents new coverage on the history of risk analysis,
criteria for evaluating data sources, risk-informed decision making, subjective probabilities,
semi-quantitative methods, and barrier management Contains more applications and
examples, new and revised problems throughout, and detailed appendices that outline key
terms and acronyms Supplemented with a book companion website containing Solutions to
problems, presentation material and an Instructor Manual Risk Assessment: Theory, Methods,
and Applications, Second Edition is ideal for courses on risk analysis/risk assessment and
systems engineering at the upper-undergraduate and graduate levels. It is also an excellent
reference and resource for engineers, researchers, consultants, and practitioners who carry
out risk assessment techniques in their everyday work.
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Representing the first collection on the topic, this book builds from foundations to case studies,
to future prospects, providing the reader with a rich and comprehensive understanding of the
use of multi-criteria decision analysis (MCDA) in healthcare. The first section of the collection
presents the foundations of MCDA as it is applied to healthcare decisions, providing guidance
on the ethical and theoretical underpinnings of MCDA and how to select MCDA methods
appropriate to different decision settings. Section two comprises a collection of case studies
spanning the decision continuum, including portfolio development, benefit–risk assessment,
health technology assessment, priority setting, resource optimisation, clinical practice and
shared decision making. Section three explores future directions in the application of MCDA to
healthcare and identifies opportunities for further research to support these.
This book explores various paradigms of risk, domain-specific interpretation, and application
requirements and practices driven by mission and safety critical to business and service
entities. The chapters fall into four categories to guide the readers with a specific focus on
gaining insight into discipline-specific case studies and state of practice. In an increasingly
intertwined global community, understanding, evaluating, and addressing risks and rewards
will pave the way for a more transparent and objective approach to benefiting from the
promises of advanced technologies while maintaining awareness and control over hazards and
risks. This book is conceived to inform decision-makers and practitioners of best practices
across many disciplines and sectors while encouraging innovation towards a holistic approach
to risk in their areas of professional practice.
Decision analysis has become widely recognized as an important process for translating
science into management actions. With climate change and other systemic threats as driving
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forces in creating environmental and engineering problems, there is a great need for
understanding decision making frameworks through a case-study based approach.
Management of environmental and engineering projects is often complicated and
multidisciplinary in scope and nature, thus issues that arise can be difficult to solve analytically.
Multi-Criteria Decision Analysis: Case Studies in Engineering and the Environment provides
detailed description of MCDA methods and tools and illustrates their applications through case
studies focused on sustainability and system engineering applications. New in the Second
Edition: Addresses current and emerging environmental and engineering problems Includes
seven new case studies to illustrate different management situations applicable at the
international level Builds on real case studies from recent and relevant environmental and
engineering management experience Describes advanced MCDA techniques and extensions
used by practitioners Provides corresponding decision models implemented using the
DECERNS software package Gives a more holistic approach to teaching MCDA methodology
with a focus on sustainable solutions and adoption of new technologies, including
nanotechnology and synthetic biology Given the novelty and inherent applicability of this
decision-making framework to the environmental and engineering fields, a greater number of
teaching tools for this topic need to be made available. This book provides those teaching
tools, covering the breadth of the applications of MCDA methodologies with clear explanations
of the MCDA process. The case studies are implemented in the DECERNS software package,
allowing readers to experiment and explore and to understand the full process by which
environmental managers assess these problems. This book is a great resource for
professionals and students seeking to learn decision analysis techniques and apply similar
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frameworks to environmental and engineering projects
Risk Analysis: Foundations, Models, and Methods fully addresses the questions of "What is
health risk analysis?" and "How can its potentialities be developed to be most valuable to
public health decision-makers and other health risk managers?" Risk analysis provides
methods and principles for answering these questions. It is divided into methods for assessing,
communicating, and managing health risks. Risk assessment quantitatively estimates the
health risks to individuals and to groups from hazardous exposures and from the decisions or
activities that create them. It applies specialized models and methods to quantify likely
exposures and their resulting health risks. Its goal is to produce information to improve
decisions. It does this by relating alternative decisions to their probable consequences and by
identifying those decisions that make preferred outcomes more likely. Health risk assessment
draws on explicit engineering, biomathematical, and statistical consequence models to
describe or simulate the causal relations between actions and their probable effects on health.
Risk communication characterizes and presents information about health risks and
uncertainties to decision-makers and stakeholders. Risk management applies principles for
choosing among alternative decision alternatives or actions that affect exposure, health risks,
or their consequences.
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