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Probability Methods for Cost Uncertainty
Analysis
The book has been developed in conjunction with
NERS 462, a course offered every year to seniors and
graduate students in the University of Michigan NERS
program. The first half of the book covers the
principles of risk analysis, the techniques used to
develop and update a reliability data base, the
reliability of multi-component systems, Markov
methods used to analyze the unavailability of systems
with repairs, fault trees and event trees used in
probabilistic risk assessments (PRAs), and failure
modes of systems. All of this material is general
enough that it could be used in non-nuclear
applications, although there is an emphasis placed on
the analysis of nuclear systems. The second half of
the book covers the safety analysis of nuclear energy
systems, an analysis of major accidents and incidents
that occurred in commercial nuclear plants,
applications of PRA techniques to the safety analysis
of nuclear power plants (focusing on a major PRA
study for five nuclear power plants), practical PRA
examples, and emerging techniques in the structure
of dynamic event trees and fault trees that can
provide a more realistic representation of complex
sequences of events. The book concludes with a
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discussion on passive safety features of advanced
nuclear energy systems under development and
approaches taken for risk-informed regulations for
nuclear plants.

Risk Analysis
Safety, Reliability and Risk Analysis. Theory, Methods
and Applications contains the papers presented at the
joint ESREL (European Safety and Reliability) and SRAEurope (Society for Risk Analysis Europe) Conference
(Valencia, Spain, 22-25 September 2008). The book
covers a wide range of topics, including: Accident and
Incident Investigation; Crisi

Probabilistic Risk Analysis
Introduces machine learning and its algorithmic
paradigms, explaining the principles behind
automated learning approaches and the
considerations underlying their usage.

Experts in Uncertainty
Probability Methods for Cost Uncertainty Analysis: A
Systems Engineering Perspective, Second Edition
gives you a thorough grounding in the analytical
methods needed for modeling and measuring
uncertainty in the cost of engineering systems. This
includes the treatment of correlation between the
cost of system elements, how to present the analysis
to
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Breakthroughs in Decision Science and
Risk Analysis
Named peril index insurance has great potential to
address unmet risk management needs for
agricultural insurance in developing economies,
potentially contributing to increased agricultural
sustainability and improved food security. However,
the development and appraisal of index insurance
business lines is not without challenges. Insurers must
rigorously evaluate the quality of the products they
offer and take care to ensure that distributors and
policyholders understand the benefits and limits of
the purchased coverage. Without these important
steps to ensure responsible insurance practices,
insurers can damage the implementation and
potential of index insurance in the market. Risk
Modeling for Appraising Named Peril Index Insurance
Products: A Guide for Practitioners helps stakeholders
in the named peril index insurance industry appraise
new and existing products. Part 1 of the guide
provides a summary of the insights and decisions
required for the insurer to make an informed decision
to launch and expand an index insurance business
line. Insurance managers are the primary audience
for part 1. Part 2 provides a step-by-step guide to
calculating the decision metrics used by the insurance
manager in part 1. These metrics are calculated using
probabilistic modeling that provides insights into risks
related to the index insurance product. Actuarial
analysts are the primary audience for part 2. In an
increasingly competitive insurance market, creative
product development and imaginative business
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strategies are becoming the norm. This guide will help
emerging market insurers who seek to stay on the
cutting edge to successfully and sustainably
penetrate new market segments.

Satisfying Safety Goals by Probabilistic
Risk Assessment
Probabilistic modeling represents a subject spanning
many branches of mathematics, economics, and
computer science to connect pure mathematics with
applied sciences. Operational research also relies on
this connection to enable the improvement of
business functions and decision making. Analyzing
Risk through Probabilistic Modeling in Operations
Research is an authoritative reference publication
discussing the various challenges in management and
decision science. Featuring exhaustive coverage on a
range of topics within operational research including,
but not limited to, decision analysis, data mining,
process modeling, probabilistic interpolation and
extrapolation, and optimization methods, this book is
an essential reference source for decision makers,
academicians, researchers, advanced-level students,
technology developers, and government officials
interested in the implementation of probabilistic
modeling in various business applications.

Principles of Risk Analysis
As the demands of government agencies and
insurance companies escalate, societal risk
assessment and management become increasingly
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critical to the development and use of engineered
systems in the full range of industrial installations.

Safety, Reliability and Risk Analysis
What are the risks of terrorism and what are their
consequences and economic impacts? Are we safer
from terrorism today than before 9/11? Does the
government spend our homeland security funds well?
These questions motivated a twelve-year research
program of the National Center for Risk and Economic
Analysis of Terrorism Events (CREATE) at the
University of Southern California, funded by the
Department of Homeland Security. This book
showcases some of the most important results of this
research and offers key insights on how to address
the most important security problems of our time.
Written for homeland security researchers and
practitioners, this book covers a wide range of
methodologies and real-world examples of how to
reduce terrorism risks, increase the efficient use of
homeland security resources, and thereby make
better decisions overall.

Department of Homeland Security
Bioterrorism Risk Assessment
Reliability and safety are core issues that must be
addressed throughout the life cycle of engineering
systems. Reliability and Safety Engineering presents
an overview of the basic concepts, together with
simple and practical illustrations. The authors present
reliability terminology in various engineering fields,
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viz., electronics engineering, software engineering,
mechanical engineering, structural engineering and
power systems engineering. The book describes the
latest applications in the area of probabilistic safety
assessment, such as technical specification
optimization, risk monitoring and risk informed inservice inspection. Reliability and safety studies must,
inevitably, deal with uncertainty, so the book includes
uncertainty propagation methods: Monte Carlo
simulation, fuzzy arithmetic, Dempster-Shafer theory
and probability bounds. Reliability and Safety
Engineering also highlights advances in system
reliability and safety assessment including dynamic
system modeling and uncertainty management. Case
studies from typical nuclear power plants as well as
from structural, software and electronic systems are
also discussed. Reliability and Safety Engineering
combines discussions of the existing literature on
basic concepts and applications with state-of-the-art
methods used in reliability and risk assessment of
engineering systems. It is designed to assist
practicing engineers, students and researchers in the
areas of reliability engineering and risk analysis.

Uncertainty in Risk Assessment
Explores methods for the representation and
treatment of uncertainty in risk assessment In
providing guidance for practical decision-making
situations concerning high-consequence technologies
(e.g., nuclear, oil and gas, transport, etc.), the
theories and methods studied in Uncertainty in Risk
Assessment have wide-ranging applications from
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engineering and medicine to environmental impacts
and natural disasters, security, and financial risk
management. The main focus, however, is on
engineering applications. While requiring some
fundamental background in risk assessment, as well
as a basic knowledge of probability theory and
statistics, Uncertainty in Risk Assessment can be read
profitably by a broad audience of professionals in the
field, including researchers and graduate students on
courses within risk analysis, statistics, engineering,
and the physical sciences. Uncertainty in Risk
Assessment: Illustrates the need for seeing beyond
probability to represent uncertainties in risk
assessment contexts. Provides simple explanations
(supported by straightforward numerical examples) of
the meaning of different types of probabilities,
including interval probabilities, and the fundamentals
of possibility theory and evidence theory. Offers
guidance on when to use probability and when to use
an alternative representation of uncertainty. Presents
and discusses methods for the representation and
characterization of uncertainty in risk assessment.
Uses examples to clearly illustrate ideas and
concepts.

Risk Analysis Foundations, Models, and
Methods
This text presents notions and ideas at the
foundations of a statistical treatment of risks. The
focus is on statistical applications within the field of
engineering risk and safety analysis. Coverage
includes Bayesian methods. Such knowledge
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facilitates the understanding of the influence of
random phenomena and gives a deeper
understanding of the role of probability in risk
analysis. The text is written for students who have
studied elementary undergraduate courses in
engineering mathematics, perhaps including a minor
course in statistics. This book differs from typical
textbooks in its verbal approach to many explanations
and examples.

Engineering Uncertainty and Risk
Analysis
By framing issues, identifying risks, eliciting
stakeholder preferences, and suggesting alternative
approaches, decision analysts can offer workable
solutions in domains such as the environment, health
and medicine, engineering and operations research,
and public policy. This book reviews and extends the
material typically presented in introductory texts. Not
a single book covers the broad scope of decision
analysis at this advanced level. It will be a valuable
resource for academics and students in decision
analysis as well as decision analysts and managers

Improving Homeland Security Decisions
Advances in Decision Analysis
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
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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
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.

Reliability and Safety Engineering
Dynamic Risk Analysis in the Chemical and Petroleum
Industry focuses on bridging the gap between
research and industry by responding to the following
questions: What are the most relevant developments
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of risk analysis? How can these studies help industry
in the prevention of major accidents? Paltrinieri and
Khan provide support for professionals who plan to
improve risk analysis by introducing innovative
techniques and exploiting the potential of data share
and process technologies. This concrete reference
within an ever-growing variety of innovations will be
most helpful to process safety managers, HSE
managers, safety engineers and safety engineering
students. This book is divided into four parts. The
Introduction provides an overview of the state-of-theart risk analysis methods and the most up-to-date
popular definitions of accident scenarios. The second
section on Dynamic Risk Analysis shows the dynamic
evolution of risk analysis and covers Hazard
Identification, Frequency Analysis, Consequence
Analysis and Establishing the Risk Picture. The third
section on Interaction with Parallel Disciplines
illustrates the interaction between risk analysis and
other disciplines from parallel fields, such as the
nuclear, the economic and the financial sectors. The
final section on Dynamic Risk Management addresses
risk management, which may dynamically learn from
itself and improve in a spiral process leading to a
resilient system. Helps dynamic analysis and
management of risk in chemical and process industry
Provides industry examples and techniques to assist
you with risk- based decision making Addresses also
the human, economic and reputational aspects
composing the overall risk picture

Probabilistic Risk Assessment and
Management for Engineers and
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Scientists
The book comprehensively covers the various aspects
of risk modeling and analysis in technological
contexts. It pursues a systems approach to modeling
risk and reliability concerns in engineering, and
covers the key concepts of risk analysis and
mathematical tools used to assess and account for
risk in engineering problems. The relevance of
incorporating risk-based structures in design and
operations is also stressed, with special emphasis on
the human factor and behavioral risks. The book uses
the nuclear plant, an extremely complex and highprecision engineering environment, as an example to
develop the concepts discussed. The core mechanical,
electronic and physical aspects of such a complex
system offer an excellent platform for analyzing and
creating risk-based models. The book also provides
real-time case studies in a separate section to
demonstrate the use of this approach. There are
many limitations when it comes to applications of riskbased approaches to engineering problems. The book
is structured and written in a way that addresses
these key gap areas to help optimize the overall
methodology. This book serves as a textbook for
graduate and advanced undergraduate courses on
risk and reliability in engineering. It can also be used
outside the classroom for professional development
courses aimed at practicing engineers or as an
introduction to risk-based engineering for
professionals, researchers, and students interested in
the field.
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Review of the Department of Homeland
Security's Approach to Risk Analysis
In every decision context there are things we know
and things we do not know. Risk analysis uses science
and the best available evidence to assess what we
know-and it is intentional in the way it addresses the
importance of the things we don't know. Principles of
Risk Analysis: Decision Making Under Uncertainty lays
out the tasks of risk analysis i

Risk Modeling for Appraising Named
Peril Index Insurance Products
The goal to improve the resilience of social systems –
communities and their economies – is increasingly
adopted by decision makers. This unique and
comprehensive Handbook focuses on the
interdependencies of these social systems and the
technologies that support them. Special attention is
given to the ways in which resilience is
conceptualized by different disciplines, how resilience
may be assessed, and how resilience strategies are
implemented. Case illustrations are presented
throughout to aid understanding.

Analyzing Risk through Probabilistic
Modeling in Operations Research
Risk assessment is part of the decisionmaking process
in many fields of discipline, such as engineering,
public health, environment, program management,
regulatory policy, and finance. There has been
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considerable debate over the philosophical and
methodological treatment of risk in the past few
decades, ranging from its definition and classification
to methods of its assessment. Probabilistic risk
analysis (PRA) specifically deals with events
represented by low probabilities of occurring with
high levels of unfavorable consequences. Expert
judgment is often a critical source of information in
PRA, since empirical data on the variables of interest
are rarely available. Ouchi reviews the literature on
the use of expert opinion in PRA, in particular on the
approaches to eliciting and aggregating experts'
assessments. The literature suggests that the
methods by which expert opinions are collected and
combined have a significant effect on the resulting
estimates. The author discusses two types of
approaches to eliciting and aggregating expert
judgments--behavioral and mathematical approaches,
with the emphasis on the latter. It is generally agreed
that mathematical approaches tend to yield more
accurate estimates than behavioral approaches. After
a short description of behavioral approaches, the
author discusses mathematical approaches in detail,
presenting three aggregation models: non-Bayesian
axiomatic models, Bayesian models, and
psychological scaling models. She also discusses
issues of stochastic dependence. This paper is a
product of the Evaluation Group, World Bank Institute.

A Literature Review on the Use of Expert
Opinion in Probabilistic Risk Analysis
Probabilistic risk analysis aims to quantify the risk
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caused by high technology installations. Increasingly,
such analyses are being applied to a wider class of
systems in which problems such as lack of data,
complexity of the systems, uncertainty about
consequences, make a classical statistical analysis
difficult or impossible. The authors discuss the
fundamental notion of uncertainty, its relationship
with probability, and the limits to the quantification of
uncertainty. Drawing on extensive experience in the
theory and applications of risk analysis, the authors
focus on the conceptual and mathematical
foundations underlying the quantification,
interpretation and management of risk. They cover
standard topics as well as important new subjects
such as the use of expert judgement and uncertainty
propagation. The relationship of risk analysis with
decision making is highlighted in chapters on
influence diagrams and decision theory. Finally, the
difficulties of choosing metrics to quantify risk, and
current regulatory frameworks are discussed.

Reliability Engineering and Risk Analysis
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
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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.

Foundations of Risk Analysis
Everyday we face decisions that carry an element of
risk and uncertainty. The ability to analyze, predict,
and prepare for the level of risk entailed by these
decisions is, therefore, one of the most constant and
vital skills needed for analysts, scientists and
managers. Risk analysis can be defined as a
systematic use of information to identify hazards,
threats and opportunities, as well as their causes and
consequences, and then express risk. In order to
successfully develop such a systematic use of
information, those analyzing the risk need to
understand the fundamental concepts of risk analysis
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and be proficient in a variety of methods and
techniques. Risk Analysis adopts a practical,
predictive approach and guides the reader through a
number of applications. Risk Analysis: Provides an
accessible and concise guide to performing risk
analysis in a wide variety of fields, with minimal prior
knowledge required. Adopts a broad perspective on
risk, with focus on predictions and highlighting
uncertainties beyond expected values and
probabilities, allowing a more flexible approach than
traditional statistical analysis. Acknowledges that
expected values and probabilities could produce poor
predictions - surprises may occur. Emphasizes the
planning and use of risk analyses, rather than just the
risk analysis methods and techniques, including the
statistical analysis tools. Features many real-life case
studies from a variety of applications and practical
industry problems, including areas such as security,
business and economy, transport, oil & gas and ICT
(Information and Communication Technology). Forms
an ideal companion volume to Aven’s previous Wiley
text Foundations of Risk Analysis. Professor Aven’s
previous book Foundations of Risk Analysis presented
and discussed several risk analysis approaches and
recommended a predictive approach. This new text
expands upon this predictive approach, exploring
further the risk analysis principles, concepts, methods
and models in an applied format. This book provides a
useful and practical guide to decision-making, aimed
at professionals within the risk analysis and risk
management field.

Bayesian Inference for Probabilistic Risk
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Assessment
An introduction to risk assessment that utilizes key
theory andstate-of-the-art applications With its
balanced coverage of theory and applications along
withstandards and regulations, Risk Assessment:
Theory, Methods, andApplications serves as a
comprehensive introduction to thetopic. The book
serves as a practical guide to current riskanalysis and
risk assessment, emphasizing the possibility
ofsudden, major accidents across various areas of
practice frommachinery and manufacturing processes
to nuclear power plants andtransportation systems.
The author applies a uniform framework to the
discussion of eachmethod, setting forth clear
objectives and descriptions, while alsoshedding light
on applications, essential resources, and
advantagesand disadvantages. Following an
introduction that provides anoverview of risk
assessment, the book is organized into twosections
that outline key theory, methods, and applications.
Introduction to Risk Assessment defines key concepts
anddetails the steps of a thorough risk assessment
along with thenecessary quantitative risk measures.
Chapters outline the overallrisk assessment process,
and a discussion of accident models andaccident
causation offers readers new insights into how and
whyaccidents occur to help them make better
assessments. Risk Assessment Methods and
Applications carefullydescribes the most relevant
methods for risk assessment, includingpreliminary
hazard analysis, HAZOP, fault tree analysis, and
eventtree analysis. Here, each method is
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accompanied by a self-containeddescription as well as
workflow diagrams and worksheets thatillustrate the
use of discussed techniques. Important problem
areasin risk assessment, such as barriers and barrier
analysis, humanerrors, and human reliability, are
discussed along with uncertaintyand sensitivity
analysis. Each chapter concludes with a listing of
resources for furtherstudy of the topic, and detailed
appendices outline main resultsfrom probability and
statistics, related formulas, and a listing ofkey terms
used in risk assessment. A related website
featuresproblems that allow readers to test their
comprehension of thepresented material and
supplemental slides to facilitate thelearning process.
Risk Assessment is an excellent book for courses on
riskanalysis and risk assessment at the upperundergraduate andgraduate levels. It also serves as a
valuable reference forengineers, researchers,
consultants, and practitioners who use
riskassessment techniques in their everyday work.

New Risks: Issues and Management
The mission of Department of Homeland Security
Bioterrorism Risk Assessment: A Call for Change, the
book published in December 2008, is to
independently and scientifically review the
methodology that led to the 2006 Department of
Homeland Security report, Bioterrorism Risk
Assessment (BTRA) and provide a foundation for
future updates. This book identifies a number of
fundamental concerns with the BTRA of 2006, ranging
from mathematical and statistical mistakes that have
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corrupted results, to unnecessarily complicated
probability models and models with fidelity far
exceeding existing data, to more basic questions
about how terrorist behavior should be modeled.
Rather than merely criticizing what was done in the
BTRA of 2006, this new NRC book consults outside
experts and collects a number of proposed
alternatives that could improve DHS's ability to assess
potential terrorist behavior as a key element of riskinformed decision making, and it explains these
alternatives in the specific context of the BTRA and
the bioterrorism threat.

Risk-Based Engineering
Foundations of Risk Analysis
Foundations of Risk Analysis presents the issues core
to risk analysis – understanding what risk means,
expressing risk, building risk models, addressing
uncertainty, and applying probability models to real
problems. The author provides the readers with the
knowledge and basic thinking they require to
successfully manage risk and uncertainty to support
decision making. This updated edition reflects recent
developments on risk and uncertainty concepts,
representations and treatment. New material in
Foundations of Risk Analysis includes: An up to date
presentation of how to understand, define and
describe risk based on research carried out in recent
years. A new definition of the concept of vulnerability
consistent with the understanding of risk. Reflections
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on the need for seeing beyond probabilities to
measure/describe uncertainties. A presentation and
discussion of a method for assessing the importance
of assumptions (uncertainty factors) in the
background knowledge that the subjective
probabilities are based on A brief introduction to
approaches that produce interval (imprecise)
probabilities instead of exact probabilities. In addition
the new version provides a number of other
improvements, for example, concerning the use of
cost-benefit analyses and the As Low As Reasonably
Practicable (ALARP) principle. Foundations of Risk
Analysis provides a framework for understanding,
conducting and using risk analysis suitable for
advanced undergraduates, graduates, analysts and
researchers from statistics, engineering, finance,
medicine and the physical sciences, as well as for
managers facing decision making problems involving
risk and uncertainty.

Understanding Machine Learning
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
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analysis, operations research, and management
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.

Risk Analysis
As Ian Bremmer and Preston Keat reveal in this
innovative book, volatile political events such as the
2008 Georgia-Russia confrontation--and their
catastrophic effects on business--happen much more
frequently than investors imagine. On the curve that
charts both the frequency of these events and the
power of their impact, the "tail" of extreme political
instability is not reassuringly thin but dangerously fat.
Featuring a new Foreward that accounts for the
cataclysmic effects of the 2008 financial crisis, The
Fat Tail is the first book to both identify the wide
range of political risks that global firms face and show
investors how to effectively manage them. Written by
two of the world's leading figures in political risk
management, it reveals that while the world remains
exceedingly risky for businesses, it is by no means
incomprehensible. Political risk is unpredictable, but it
is easier to analyze and manage than most people
think. Applying the lessons of world history, Bremmer
and Keat survey a vast range of contemporary risky
situations, from stable markets like the United States
or Japan, where politically driven regulation can still
dramatically effect business, to more precarious
places like Iran, China, Russia, Turkey, Mexico, and
Nigeria, where private property is less secure and
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energy politics sparks constant volatility. The book
sheds light on a wide array of political risks--risks that
stem from great power rivalries, terrorist groups,
government takeover of private property, weak
leaders and internal strife, and even the "black
swans" that defy prediction. But more importantly,
the authors provide a wealth of unique methods,
tools, and concepts to help corporations, money
managers, and policy makers understand political
risk, showing when and how political risk analysis
works--and when it does not. "The Fat Tail delivers
practical wisdom on the impact of political risk on
firms of every description and valuable advice on how
to use it. Ian Bremmer and Preston Keat offer
innovative thinking and useful insight that will help
business decision-makers find fresh answers to
questions they may not yet know they have." --Fareed
Zakaria, best-selling author of The Post-American
World "Political risk has become increasingly complex,
and The Fat Tail provides a truly new way to
quantitatively assess it in established and emerging
markets. It is essential reading for any CEO with
multinational interests." --Randall Stephenson,
Chairman, CEO and President, AT&T Inc. "Should be
essential reading for anyone involved in international
business even--perhaps especially--in places that
seem politically stable." --Bill Emmott, former editor-inchief of The Economist

Risk Assessment and Decision Analysis
with Bayesian Networks
This book is an extensive survey and critical
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examination of the literature on the use of expert
opinion in scientific inquiry and policy making. The
elicitation, representation, and use of expert opinion
is increasingly important for two reasons: advancing
technology leads to more and more complex decision
problems, and technologists are turning in greater
numbers to "expert systems" and other similar
artifacts of artificial intelligence. Cooke here considers
how expert opinion is being used today, how an
expert's uncertainty is or should be represented, how
people do or should reason with uncertainty, how the
quality and usefulness of expert opinion can be
assessed, and how the views of several experts might
be combined. He argues for the importance of
developing practical models with a transparent
mathematic foundation for the use of expert opinion
in science, and presents three tested models, termed
"classical," "Bayesian," and "psychological scaling."
Detailed case studies illustrate how they can be
applied to a diversity of real problems in engineering
and planning.

Probability and Risk Analysis
This volume contains extended versions of 28
carefully selected and reviewed papers presented at
The Fourth International Conference on Mathematical
Methods in Reliability in Santa Fe, New Mexico, June
21-25, 2004, the leading conference in reliability
research. A broad overview of current research
activities in reliability theory and its applications is
provided with coverage on reliability modeling,
network and system reliability, Bayesian methods,
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survival analysis, degradation and maintenance
modeling, and software reliability. The contributors
are all leading experts in the field and include the
plenary session speakers, Tim Bedford, Thierry
Duchesne, Henry Wynn, Vicki Bier, Edsel Pena,
Michael Hamada, and Todd Graves.

Risk Analysis in Engineering
This book is a methodological approach to the goalbased safety design procedure that will soon be an
international requirement. This is the first single
volume book to describe how to satisfy safety goals
by modern reliability engineering. Its focus is on the
quantitative aspects of the international standards
using a methodological approach. Case studies
illustrate the methodologies presented.

Dynamic Risk Analysis in the Chemical
and Petroleum Industry
During the last decade there have been increasing
societal concerns over sustainable developments
focusing on the conservation of the environment, the
welfare and safety of the individual and at the same
time the optimal allocation of available natural and
financial resources. As a consequence the methods of
risk and reliability analysis are becomi

Handbook on Resilience of SocioTechnical Systems
Based on the author’s 20 years of teaching, Risk
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Analysis in Engineering: Techniques, Tools, and
Trends presents an engineering approach to
probabilistic risk analysis (PRA). It emphasizes
methods for comprehensive PRA studies, including
techniques for risk management. The author assumes
little or no prior knowledge of risk analysis on the part
of the student and provides the necessary
mathematical and engineering foundations. The text
relies heavily on, but is not limited to, examples from
the nuclear industry, because that is where PRA
techniques were first developed. Since PRA provides a
best-estimate approach, the author pays special
attention to explaining uncertainty characterization.
The book begins with a description of the basic
definitions and principles of risk, safety, and
performance and presents the elements of risk
analysis and their applications in engineering. After
highlighting the methods for performing PRAs, the
author describes how to assess and measure
performance of the building blocks of PRAs, such as
reliability of hardware subsystems, structures,
components, human actions, and software. He covers
methods of characterizing uncertainties and methods
for propagating them through the PRA model to
estimate uncertainties of the results. The book
explores how to identify and rank important and
sensitive contributors to the estimated risk using the
PRA and performance assessment models. It also
includes a description of risk acceptance criteria and
the formal methods for making decisions related to
risk management options and strategies. The book
concludes with a brief review of the main aspects,
issues, and methods of risk communication. Drawing
on notes, homework problems, and exams from
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courses he has taught as well as feedback from his
students, Professor Modarres provides a from-thetrenches method for teaching risk assessment for
engineers. This is a textbook that is easy to use for
students and professors alike.

The Fat Tail
An introduction and explanation of pragmatic
methods and techniques for reliability and risk
studies, and a discussion of their uses and limitations.
It features computer software that illustrates
numerous examples found in the book, offering to
help engineers and students solve problems. There is
a module on Bayesian estimation. The computer disk
is written in Visual Basic and is compatible with
Microsoft Excel spreadsheets.

Safety, Reliability and Risk Analysis
Bayesian Inference for Probabilistic Risk Assessment
provides a Bayesian foundation for framing
probabilistic problems and performing inference on
these problems. Inference in the book employs a
modern computational approach known as Markov
chain Monte Carlo (MCMC). The MCMC approach may
be implemented using custom-written routines or
existing general purpose commercial or open-source
software. This book uses an open-source program
called OpenBUGS (commonly referred to as WinBUGS)
to solve the inference problems that are described. A
powerful feature of OpenBUGS is its automatic
selection of an appropriate MCMC sampling scheme
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for a given problem. The authors provide analysis
“building blocks” that can be modified, combined, or
used as-is to solve a variety of challenging problems.
The MCMC approach used is implemented via textual
scripts similar to a macro-type programming
language. Accompanying most scripts is a graphical
Bayesian network illustrating the elements of the
script and the overall inference problem being solved.
Bayesian Inference for Probabilistic Risk Assessment
also covers the important topics of MCMC
convergence and Bayesian model checking. Bayesian
Inference for Probabilistic Risk Assessment is aimed at
scientists and engineers who perform or review risk
analyses. It provides an analytical structure for
combining data and information from various sources
to generate estimates of the parameters of
uncertainty distributions used in risk and reliability
models.

Risk and Safety Analysis of Nuclear
Systems
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
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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 minuteby-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 used and
follow time-tested scientific practices, among other
recommendations.

Uncertainty and Risk
This book tries to sort out the different meanings of
uncertainty and to discover their 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
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attitude concepts. Behavior under uncertainty
emerges from this book as something to base more
on inquiry and reflection rather than on mere
intuition.

Modern Statistical and Mathematical
Methods in Reliability
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,
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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 software.

Risk Assessment
This volume contains the proceedings of the 1986
annual meeting and conference of the Society for Risk
Analysis. It provides a detailed view of both mature
disciplines and emerging areas within the fields of
health, safety, and environmental risk analysis as
they existed in 1986. In selecting and organizing
topics for this conference, we sought both (i) to
identify and include new ideas and application areas
that would be of lasting interest to risk analysts and
to users of risk analysis results, and (ii) to include
innovative methods and applications in established
areas of risk analysis. In the three years since the
conference, many of the topics presented there for
the first time to a broad risk analysis audience have
become well developed-and sometimes hotly debatedareas of applied risk research. Several, such as the
public health hazards from indoor air pollutants, radon
in the home, high-voltage electric fields, and the AIDS
epidemic, have been the subjects of headlines since
1986. Older areas, such as hazardous waste site
ranking and remediation, air emissions dispersion
modeling and exposure assessment, transportation
safety, seismic and nuclear risk assessment, and
occupational safety in the chemical industry, have
continued to receive new treatments and to benefit
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from advances in quantitative risk assessment
methods, as documented in the theoretical and
methodological papers in this volume. A theme of the
meeting was the importance of new technologies and
the new and uncertain risks that they create.

Probabilistic Risk Assessment Course
Documentation
Engineering Uncertainty and Risk Analysis offers an
integrated coverage of the subjects of probability,
statistics, Monte Carlo simulation, descriptive and
inferential statistics, design of experiments, systems
reliability, fitting random data to models, analysis of
variance (ANOVA), stochastic processes, and
stochastic differential equations. The author for first
time presents an introduction to the broad field of
engineering uncertainty analysis in one
comprehensive, friendly, coverage. The focus is on
engineering applications, rather than theoretical or
mathematical considerations. Each concept is
illustrated with several examples (177 solved
examples) of relevance in engineering applications
(no cards, colored balls, or dice). This second edition
includes many new research advances in nonlinear
stochastic equations; new simple methods to solve
and graph boundary-value problems in several
dimensions without the need of perturbation, or
complex traditional analytical or numerical
techniques; 478 pages; 177 solved examples; 147
proposed problems; 174 illustrations, 69 short
computer programs; and 51 data and statistical tables
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