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Decision Making Under Uncertainty
In real-life scenarios, service management involves complex decision-making
processes usually affected by random or stochastic variables. Under such
uncertain conditions, the development and use of robust and flexible strategies,
algorithms, and methods can provide the quantitative information necessary to
make better business decisions. Decision Making in Service Industries: A Practical
Approach explores the challenges that must be faced to provide intelligent
strategies for efficient management and decision making that will increase your
organization’s competitiveness and profitability. The book provides insight and
understanding into practical and methodological issues related to decision-making
processes under uncertainty in service industries. It examines current and future
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trends regarding how these decision-making processes can be efficiently
performed for better design of service systems by using probabilistic algorithms as
well as hybrid and simulation-based approaches. Traditionally, many quantitative
tools have been developed to make decisions in production companies. This book
explores how to use these tools for making decisions inside service industries.
Thus, the authors tackle strategic, tactical, and operational problems in service
companies with the help of suitable quantitative models such as heuristic and
metaheuristic algorithms, simulation, or queuing theory. Generally speaking,
decision making is a hard task in business fields. Making the issue more complex,
most service companies’ problems are related to the uncertainty of the service
demand. This book sheds light on these types of decision problems. It provides
studies that demonstrate the suitability of quantitative methods to make the right
decisions. Consequently, this book presents the business analytics needed to make
strategic decisions in service industries.

Advanced Models and Tools for Effective Decision Making
Under Uncertainty and Risk Contexts
These authors draw on nearly 50 years of combined teaching and consulting
experience to give readers a straightforward yet systematic approach for making
estimates about the likelihood and consequences of future events -- and then using
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those assessments to arrive at sound decisions. The book's real-world cases,
supplemented with expository text and spreadsheets, help readers master such
techniques as decision trees and simulation, such concepts as probability, the
value of information, and strategic gaming; and such applications as inventory
stocking problems, bidding situations, and negotiating.

What Every Engineer Should Know About Decision Making
Under Uncertainty
Recently, many books on multiobjective programming have been published.
However, only a few books have been published, in which multiobjective
programming under the randomness and the fuzziness are investigated. On the
other hand, several books on multilevel programming have been published, in
which multiple decision makers are involved in hierarchical decision situations. In
this book, we introduce the latest advances in the field of multiobjective
programming and multilevel programming under uncertainty. The reader can
immediately use proposed methods to solve multiobjective programming and
multilevel programming, which are based on linear programming or convex
programming technique. Organization of each capter is summarized as follows. In
Chapter 2, multiobjective programming problems with random variables are
formulated, and the corresponding interactive algorithms are developed to obtain
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a satisfactory solution, in which the fuzziness of human's subjective judgment for
permission levels are considered. In Chapter 3, multiobjective programming
problems with fuzzy random variables are formulated, and the corresponding
interactive algorithms are developed to obtain a satisfactory solution, in which not
only the uncertainty of fuzzy random variables but also the fuzziness of human's
subjective judgment for permission levels are considered. In Chapter 4,
multiobjective multilevel programming is discussed, and the interactive algorithms
are developed to obtain a satisfactory solution, in which the hierarchical decision
structure of multiple decision makers is reflected. In Chapter 5, two kinds of farm
planning problems are solved by applying the proposed method, in which cost
coefficients of crops are expressed by random variables.

Multicriteria Decision-Making Under Conditions of Uncertainty
In the ideal world, major decisions would be made based on complete and reliable
information available to the decision maker. We live in a world of uncertainties,
and decisions must be made from information which may be incomplete and may
contain uncertainty. The key mathematical question addressed in this volume is
"how to make decision in the presence of quantifiable uncertainty." The volume
contains articles on model problems of decision making process in the energy and
power industry when the available information is noisy and/or incomplete. The
major tools used in studying these problems are mathematical modeling and
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optimization techniques; especially stochastic optimization. These articles are
meant to provide an insight into this rapidly developing field, which lies in the
intersection of applied statistics, probability, operations research, and economic
theory. It is hoped that the present volume will provide entry to newcomers into
the field, and stimulation for further research.

Principles of Risk Analysis
Most decisions in life are based on incomplete information and have uncertain
consequences. To successfully cope with real-life situations, the nervous system
has to estimate, represent and eventually resolve uncertainty at various levels. A
common tradeoff in such decisions involves those between the magnitude of the
expected rewards and the uncertainty of obtaining the rewards. For instance, a
decision maker may choose to forgo the high expected rewards of investing in the
stock market and settle instead for the lower expected reward and much less
uncertainty of a savings account. Little is known about how different forms of
uncertainty, such as risk or ambiguity, are processed and learned about and how
they are integrated with expected rewards and individual preferences throughout
the decision making process. With this Research Topic we aim to provide a deeper
and more detailed understanding of the processes behind decision making under
uncertainty.
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Decision Making in Service Industries
This open access book focuses on both the theory and practice associated with the
tools and approaches for decisionmaking in the face of deep uncertainty. It
explores approaches and tools supporting the design of strategic plans under deep
uncertainty, and their testing in the real world, including barriers and enablers for
their use in practice. The book broadens traditional approaches and tools to
include the analysis of actors and networks related to the problem at hand. It also
shows how lessons learned in the application process can be used to improve the
approaches and tools used in the design process. The book offers guidance in
identifying and applying appropriate approaches and tools to design plans, as well
as advice on implementing these plans in the real world. For decisionmakers and
practitioners, the book includes realistic examples and practical guidelines that
should help them understand what decisionmaking under deep uncertainty is and
how it may be of assistance to them. Decision Making under Deep Uncertainty:
From Theory to Practice is divided into four parts. Part I presents five approaches
for designing strategic plans under deep uncertainty: Robust Decision Making,
Dynamic Adaptive Planning, Dynamic Adaptive Policy Pathways, Info-Gap Decision
Theory, and Engineering Options Analysis. Each approach is worked out in terms of
its theoretical foundations, methodological steps to follow when using the
approach, latest methodological insights, and challenges for improvement. In Part
II, applications of each of these approaches are presented. Based on recent case
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studies, the practical implications of applying each approach are discussed in
depth. Part III focuses on using the approaches and tools in real-world contexts,
based on insights from real-world cases. Part IV contains conclusions and a
synthesis of the lessons that can be drawn for designing, applying, and
implementing strategic plans under deep uncertainty, as well as recommendations
for future work. The publication of this book has been funded by the Radboud
University, the RAND Corporation, Delft University of Technology, and Deltares.

Risk, Decision and Rationality
Environmental Decisions in the Face of Uncertainty
The scope of this volume is primarily to analyze from different methodological
perspectives similar valuation and optimization problems arising in financial
applications, aimed at facilitating a theoretical and computational integration
between methods largely regarded as alternatives. Increasingly in recent years,
financial management problems such as strategic asset allocation, asset-liability
management, as well as asset pricing problems, have been presented in the
literature adopting formulation and solution approaches rooted in stochastic
programming, robust optimization, stochastic dynamic programming (including
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approximate SDP) methods, as well as policy rule optimization, heuristic
approaches and others. The aim of the volume is to facilitate the comprehension of
the modeling and methodological potentials of those methods, thus their common
assumptions and peculiarities, relying on similar financial problems. The volume
will address different valuation problems common in finance related to: asset
pricing, optimal portfolio management, risk measurement, risk control and assetliability management. The volume features chapters of theoretical and practical
relevance clarifying recent advances in the associated applied field from different
standpoints, relying on similar valuation problems and, as mentioned, facilitating a
mutual and beneficial methodological and theoretical knowledge transfer. The
distinctive aspects of the volume can be summarized as follows: Strong
benchmarking philosophy, with contributors explicitly asked to underline current
limits and desirable developments in their areas. Theoretical contributions, aimed
at advancing the state-of-the-art in the given domain with a clear potential for
applications The inclusion of an algorithmic-computational discussion of issues
arising on similar valuation problems across different methods. Variety of
applications: rarely is it possible within a single volume to consider and analyze
different, and possibly competing, alternative optimization techniques applied to
well-identified financial valuation problems. Clear definition of the current state-ofthe-art in each methodological and applied area to facilitate future research
directions.
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Decision Making Under Uncertainty with RISKOptimizer
This book provides an in-depth analysis of investment problems pertaining to
electric energy infrastructure, including both generation and transmission facilities.
The analysis encompasses decision-making tools for expansion planning,
reinforcement, and the selection and timing of investment options. In this regard,
the book provides an up-to-date description of analytical tools to address
challenging investment questions such as: How can we expand and/or reinforce
our aging electricity transmission infrastructure? How can we expand the
transmission network of a given region to integrate significant amounts of
renewable generation? How can we expand generation facilities to achieve a lowcarbon electricity production system? How can we expand the generation system
while ensuring appropriate levels of flexibility to accommodate both demandrelated and production-related uncertainties? How can we choose among
alternative production facilities? What is the right time to invest in a given
production or transmission facility? Written in a tutorial style and modular format,
the book includes a wealth of illustrative examples to facilitate comprehension. It is
intended for advanced undergraduate and graduate students in the fields of
electric energy systems, operations research, management science, and
economics. Practitioners in the electric energy sector will also benefit from the
concepts and techniques presented here.
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Decision Making Under Risk and Uncertainty
"This volume addresses a concern of very high relevance and growing interest for
large industries or environmentalists: risk and uncertainty in complex systems. It
gives new insight on the peculiar mathematical challenges generated by recent
industrial safety or environmental control analysis, focusing on implementing
decision theory choices related to risk and uncertainty analysis through statistical
estimation and computation, in the presence of physical modeling and risk
analysis. The result will lead statisticians and associated professionals to formulate
and solve new challenges at the frontier between statistical modeling, physics,
scientific computing, and risk analysis"--

Optimal Financial Decision Making under Uncertainty
Publisher Description

Decision Making Under Uncertainty in Electricity Markets
Business industries depend on advanced models and tools that provide an optimal
and objective decision-making process, ultimately guaranteeing improved
competitiveness, reducing risk, and eliminating uncertainty. Thanks in part to the
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digital era of the modern world, reducing these conditions has become much more
manageable. Advanced Models and Tools for Effective Decision Making Under
Uncertainty and Risk Contexts provides research exploring the theoretical and
practical aspects of effective decision making based not only on mathematical
techniques, but also on those technological tools that are available nowadays in
the Fourth Industrial Revolution. Featuring coverage on a broad range of topics
such as industrial informatics, knowledge management, and production planning,
this book is ideally designed for decision makers, researchers, engineers,
academicians, and students.

Optimal Financial Decision Making under Uncertainty
This book provides an introduction to the challenges of decision making under
uncertainty from a computational perspective. It presents both the theory behind
decision making models and algorithms and a collection of example applications
that range from speech recognition to aircraft collision avoidance. Focusing on two
methods for designing decision agents, planning and reinforcement learning, the
book covers probabilistic models, introducing Bayesian networks as a graphical
model that captures probabilistic relationships between variables; utility theory as
a framework for understanding optimal decision making under uncertainty; Markov
decision processes as a method for modeling sequential problems; model
uncertainty; state uncertainty; and cooperative decision making involving multiple
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Interactive Multiobjective Decision Making Under Uncertainty
Uncertainty is a fundamental characteristic of weather, seasonal climate, and
hydrological prediction, and no forecast is complete without a description of its
uncertainty. Effective communication of uncertainty helps people better
understand the likelihood of a particular event and improves their ability to make
decisions based on the forecast. Nonetheless, for decades, users of these forecasts
have been conditioned to receive incomplete information about uncertainty. They
have become used to single-valued (deterministic) forecasts (e.g., "the high
temperature will be 70 degrees Farenheit 9 days from now") and applied their own
experience in determining how much confidence to place in the forecast. Most
forecast products from the public and private sectors, including those from the
National Oceanographic and Atmospheric Administrationâ€™s National Weather
Service, continue this deterministic legacy. Fortunately, the National Weather
Service and others in the prediction community have recognized the need to view
uncertainty as a fundamental part of forecasts. By partnering with other segments
of the community to understand user needs, generate relevant and rich
informational products, and utilize effective communication vehicles, the National
Weather Service can take a leading role in the transition to widespread, effective
incorporation of uncertainty information into predictions. "Completing the
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Forecast" makes recommendations to the National Weather Service and the
broader prediction community on how to make this transition.

Transportation Planning and Public Participation
This book is devoted to investment decision-making under uncertainty. The book
covers three basic approaches to this process: the stochastic dominance approach;
the mean-variance approach; and the non-expected utility approach, focusing on
prospect theory and its modified version, cumulative prospect theory. Each
approach is discussed and compared. In addition, this volume examines cases in
which stochastic dominance rules coincide with the mean-variance rule and
considers how contradictions between these two approaches may occur.

Financial Decision Making Under Uncertainty
Theory of Decision under Uncertainty
The 12th International Symposium on Distributed Computing and Artificial
Intelligence 2015 (DCAI 2015) is a forum to present applications of innovative
techniques for studying and solving complex problems. The exchange of ideas
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between scientists and technicians from both the academic and industrial sector is
essential to facilitate the development of systems that can meet the everincreasing demands of today’s society. The present edition brings together past
experience, current work and promising future trends associated with distributed
computing, artificial intelligence and their application in order to provide efficient
solutions to real problems. This symposium is organized by the Osaka Institute of
Technology, Qatar University and the University of Salamanca.

Stochastic Dominance
The U.S. Environmental Protection Agency (EPA) is one of several federal agencies
responsible for protecting Americans against significant risks to human health and
the environment. As part of that mission, EPA estimates the nature, magnitude,
and likelihood of risks to human health and the environment; identifies the
potential regulatory actions that will mitigate those risks and protect public health1
and the environment; and uses that information to decide on appropriate
regulatory action. Uncertainties, both qualitative and quantitative, in the data and
analyses on which these decisions are based enter into the process at each step.
As a result, the informed identification and use of the uncertainties inherent in the
process is an essential feature of environmental decision making. EPA requested
that the Institute of Medicine (IOM) convene a committee to provide guidance to its
decision makers and their partners in states and localities on approaches to
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managing risk in different contexts when uncertainty is present. It also sought
guidance on how information on uncertainty should be presented to help risk
managers make sound decisions and to increase transparency in its
communications with the public about those decisions. Given that its charge is not
limited to human health risk assessment and includes broad questions about
managing risks and decision making, in this report the committee examines the
analysis of uncertainty in those other areas in addition to human health risks.
Environmental Decisions in the Face of Uncertainty explains the statement of task
and summarizes the findings of the committee.

Decision Making Under Uncertainty
Transportation Planning and Public Participation: Theory, Process, and Practice
explains why, and then how, transportation professionals can treat public
participation as an opportunity to improve their projects and identify problems
before they do real damage. Using fundamental principles based on extensive
project-based research and insights drawn from multiple disciplines, the book helps
readers re-think their expectations regarding the project process. It shows how
public perspectives can be productively solicited, gathered, modeled, and
integrated into the planning and design process, guides project designers on how
to ask the proper questions and identify strategies, and demonstrates the tradeoffs
of different techniques. Readers will find an analytic and evaluation framework Page 16/34
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along with process design guidelines - that will help improve the usefulness and
applicability of public input. Shows how to apply quantifiable metrics to the public
participation process Helps readers critically analyze and identify project properties
that impact public participation process decisions Provides in-depth examples that
demonstrate how feedback, representation, and decision modeling can be
integrated to achieve outcomes Demonstrates basic principles using examples
from a wide range of types and scales Presents tactics on how to make public
meetings more efficient and satisfying by integrating appropriate visualizations

Decision Making Under Uncertainty
Decision Theory has considerably developed in the late 1970's and the 1980's. The
evolution has been so fast and far-r2aching that it has become increasingly difficult
to keep track of the new state of the art. After a decade of new contributions, there
was a need for an overview' of the field. This book is intended to fill the gap. The
reader will find here thirty~nine selected papers which were given at FUR-III, the
third international confe rence on the Foundations and applications of Utility, Risk
and decision theories, held in Aix-en-Provence in June 1986. An introductory
chapter will provide an overview of the main questions raised on the subject since
the 17th Century and more particularly so in the last thirty years, as well as some
elementary information on the experimental and theoretical results obtained. It is
thus hoped that any reader with some basic background in either Economics,
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Hanagement or Operations Research will be able to read profitably the thirty-nine
other chapters. Psychologists, Sociologists, Social Philosophers and other
specialists of the social sciences will also read this book with interest, as will highlevel practitioners of decision~making and advanced students in one of the
abovementioned fields. An expository survey of this volume will be found at the
end of the introductory chapter, so that any of the seven parts of the book can be
put by the reader in due perspective.

Decision Making Under Uncertainty
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 knowand 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

Decision Making under Deep Uncertainty
Modelling Under Risk and Uncertainty
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The scope of this volume is primarily to analyze from different methodological
perspectives similar valuation and optimization problems arising in financial
applications, aimed at facilitating a theoretical and computational integration
between methods largely regarded as alternatives. Increasingly in recent years,
financial management problems such as strategic asset allocation, asset-liability
management, as well as asset pricing problems, have been presented in the
literature adopting formulation and solution approaches rooted in stochastic
programming, robust optimization, stochastic dynamic programming (including
approximate SDP) methods, as well as policy rule optimization, heuristic
approaches and others. The aim of the volume is to facilitate the comprehension of
the modeling and methodological potentials of those methods, thus their common
assumptions and peculiarities, relying on similar financial problems. The volume
will address different valuation problems common in finance related to: asset
pricing, optimal portfolio management, risk measurement, risk control and assetliability management. The volume features chapters of theoretical and practical
relevance clarifying recent advances in the associated applied field from different
standpoints, relying on similar valuation problems and, as mentioned, facilitating a
mutual and beneficial methodological and theoretical knowledge transfer. The
distinctive aspects of the volume can be summarized as follows: Strong
benchmarking philosophy, with contributors explicitly asked to underline current
limits and desirable developments in their areas. Theoretical contributions, aimed
at advancing the state-of-the-art in the given domain with a clear potential for
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applications The inclusion of an algorithmic-computational discussion of issues
arising on similar valuation problems across different methods. Variety of
applications: rarely is it possible within a single volume to consider and analyze
different, and possibly competing, alternative optimization techniques applied to
well-identified financial valuation problems. Clear definition of the current state-ofthe-art in each methodological and applied area to facilitate future research
directions.

Decision Theory With Imperfect Information
Confronting Climate Uncertainty in Water Resources Planning and Project Design
describes an approach to facing two fundamental and unavoidable issues brought
about by climate change uncertainty in water resources planning and project
design. The first is a risk assessment problem. The second relates to risk
management. This book provides background on the risks relevant in water
systems planning, the different approaches to scenario definition in water system
planning, and an introduction to the decision-scaling methodology upon which the
decision tree is based. The decision tree is described as a scientifically defensible,
repeatable, direct and clear method for demonstrating the robustness of a project
to climate change. While applicable to all water resources projects, it allocates
effort to projects in a way that is consistent with their potential sensitivity to
climate risk. The process was designed to be hierarchical, with different stages or
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phases of analysis triggered based on the findings of the previous phase. An
application example is provided followed by a descriptions of some of the tools
available for decision making under uncertainty and methods available for climate
risk management. The tool was designed for the World Bank but can be applicable
in other scenarios where similar challenges arise.

Distributed Computing and Artificial Intelligence, 12th
International Conference
This book describes the classical axiomatic theories of decision under uncertainty,
as well as critiques thereof and alternative theories. It focuses on the meaning of
probability, discussing some definitions and surveying their scope of applicability.
The behavioral definition of subjective probability serves as a way to present the
classical theories, culminating in Savage's theorem. The limitations of this result as
a definition of probability lead to two directions - first, similar behavioral definitions
of more general theories, such as non-additive probabilities and multiple priors,
and second, cognitive derivations based on case-based techniques.

Judgment and Decision Making Under Uncertainty: Descriptive,
Normative, and Prescriptive Perspectives
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This Oxford Handbook offers a comprehensive and authoritative review of
important developments in computational and mathematical psychology. With
chapters written by leading scientists across a variety of subdisciplines, it
examines the field's influence on related research areas such as cognitive
psychology, developmental psychology, clinical psychology, and neuroscience. The
Handbook emphasizes examples and applications of the latest research, and will
appeal to readers possessing various levels of modeling experience. The Oxford
Handbook of Computational and mathematical Psychology covers the key
developments in elementary cognitive mechanisms (signal detection, information
processing, reinforcement learning), basic cognitive skills (perceptual judgment,
categorization, episodic memory), higher-level cognition (Bayesian cognition,
decision making, semantic memory, shape perception), modeling tools (Bayesian
estimation and other new model comparison methods), and emerging new
directions in computation and mathematical psychology (neurocognitive modeling,
applications to clinical psychology, quantum cognition). The Handbook would make
an ideal graduate-level textbook for courses in computational and mathematical
psychology. Readers ranging from advanced undergraduates to experienced
faculty members and researchers in virtually any area of psychology--including
cognitive science and related social and behavioral sciences such as consumer
behavior and communication--will find the text useful.

Decision Modeling in Policy Management
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Every day decision making in complex human-centric systems are characterized by
imperfect decision-relevant information. The principal problems with the existing
decision theories are that they do not have capability to deal with situations in
which probabilities and events are imprecise. In this book, we describe a new
theory of decision making with imperfect information. The aim is to shift the
foundation of decision analysis and economic behavior from the realm bivalent
logic to the realm fuzzy logic and Z-restriction, from external modeling of
behavioral decisions to the framework of combined states.This book will be helpful
for professionals, academics, managers and graduate students in fuzzy logic,
decision sciences, artificial intelligence, mathematical economics, and
computational economics.

Decision Making under Uncertainty
Covering the prediction of outcomes for engineering decisions through regression
analysis, this succinct and practical reference presents statistical reasoning and
interpretational techniques to aid in the decision making process when faced with
engineering problems. The author emphasizes the use of spreadsheet simulations
and decision trees as imp

Decision Making Under Uncertainty
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Financial Dec Making under Uncertainty

Decision Making Under Uncertainty
Decision Making Under Uncertainty in Electricity Markets provides models and
procedures to be used by electricity market agents to make informed decisions
under uncertainty. These procedures rely on well established stochastic
programming models, which make them efficient and robust. Particularly, these
techniques allow electricity producers to derive offering strategies for the pool and
contracting decisions in the futures market. Retailers use these techniques to
derive selling prices to clients and energy procurement strategies through the
pool, the futures market and bilateral contracting. Using the proposed models,
consumers can derive the best energy procurement strategies using the available
trading floors. The market operator can use the techniques proposed in this book
to clear simultaneously energy and reserve markets promoting efficiency and
equity. The techniques described in this book are of interest for professionals
working on energy markets, and for graduate students in power engineering,
applied mathematics, applied economics, and operations research.

Combining Fuzzy Imprecision with Probabilistic Uncertainty in
Decision Making
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As desired, the infonnation demand correspondence is single valued at equilibrium
prices. Hence no planner is needed to assign infonnation allocations to individuals.
Proposition 4. For any given infonnation price system p E . P (F *), almost every a E
A demands a unique combined infonnation structure (although traders may be
indifferent among partial infonnation sales from different information allocations,
etc. ). In particular, the aggregate excess demand correspondence for net
combined infonnation trades is a continuous function. Proof Uniqueness fails only if
an agent can obtain the same expected utility from two or more net combined
infonnation allocations. If this happens, appropriate slight perturbations of personal
probability vectors destroy the equality unless the utility functions and wealth
allocations were independent across states. Yet, when utilities and wealths don't
depend on states in S, no infonnation to distinguish the states is desired, so that
the demand for such infonnation structures must equal zero. To show the second
claim, recall that if the correspondence is single valued for almost every agent,
then its integral is also single valued. Finally, note that an upper hemicontinuous
(by Proposition 2) correspondence which is single valued everywhere is, in fact, a
continuous function. [] REFERENCES Allen, Beth (1986a). "The Demand for
(Differentiated) Infonnation"; Review of Economic Studies. 53. (311-323). Allen,
Beth (1986b). "General Equilibrium with Infonnation Sales"; Theory and Decision.
21. (1-33). Allen, Beth (1990). "Infonnation as an Economic Commodity"; American
Economic Review. 80. (268-273).
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Decision Making Under Uncertainty
Individual and Small Group Decisions
ecision making is one of the most important activities in both our profes D sional
and our private lives today. The literature on the subject has grown considerably
over the last fifty years and it now covers many different approaches to the
subject. These approaches range from that of creating a mathematical model of
the decision situation under consideration, as in operations research and other
forms of mathematical decision analysis, to those that are based on human and
organizational behavior. Recently, those working in the field have begun to
combine approaches to the study of decision situations that arise in organizations,
in our personal lives and in the communities in which we live. This book is an
attempt to assist those concerned with decision making to work with this
combination of approaches. In the past, decision problems have been considered
according to the condi tions under which they arise and to some extent in terms of
the approaches available for their resolution. Writers on the subject who are
mathematically oriented have devised a method of classifying decisions based on
the type of mathematics that they suggest be used in the resolution of the
problems. This approach leads to the division of decision situations into the
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categories of cer tainty, uncertainty, risk and competition. Deterministic models
available in oper ations research have then been offered as the means of treating
decision situations in the category of certainty.

The Oxford Handbook of Computational and Mathematical
Psychology
This book addresses an intriguing question: are our decisions rational? It explains
seemingly irrational human decision-making behavior by taking into account our
limited ability to process information. It also shows with several examples that
optimization under granularity restriction leads to observed human decisionmaking. Drawing on the Nobel-prize-winning studies by Kahneman and Tversky,
researchers have found many examples of seemingly irrational decisions: e.g., we
overestimate the probability of rare events. Our explanation is that since human
abilities to process information are limited, we operate not with the exact values of
relevant quantities, but with “granules” that contain these values. We show that
optimization under such granularity indeed leads to observed human behavior. In
particular, for the first time, we explain the mysterious empirical dependence of
betting odds on actual probabilities. This book can be recommended to all students
interested in human decision-making, to researchers whose work involves human
decisions, and to practitioners who design and employ systems involving human
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decision-making —so that they can better utilize our ability to make decisions
under uncertainty.

Investment in Electricity Generation and Transmission
In the ideal world, major decisions would be made based on complete and reliable
information available to the decision maker. We live in a world of uncertainties,
and decisions must be made from information which may be incomplete and may
contain uncertainty. The key mathematical question addressed in this volume is
"how to make decision in the presence of quantifiable uncertainty." The volume
contains articles on model problems of decision making process in the energy and
power industry when the available information is noisy and/or incomplete. The
major tools used in studying these problems are mathematical modeling and
optimization techniques; especially stochastic optimization. These articles are
meant to provide an insight into this rapidly developing field, which lies in the
intersection of applied statistics, probability, operations research, and economic
theory. It is hoped that the present volume will provide entry to newcomers into
the field, and stimulation for further research.

Bounded Rationality in Decision Making Under Uncertainty:
Towards Optimal Granularity
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Introduction and basic concepts; Models and probability; Choices and preferences;
Preference assessment procedures; Behavioral assumptions and limitations of
decision analysis; Risk sharing and incentives; Choices with multiple attributes.

Confronting Climate Uncertainty in Water Resources Planning
and Project Design
The effectiveness of policy decisions depends not only on the quality of the
analysis but also on the communication between analyst and decision-maker. As a
result, this book employs the following three-step decomposition of the decision
modeling process throughout the book: (1) visual-structural modeling, (2) analyticformal modeling, and (3) algorithmic resolution modeling. The 10 chapters address
the most relevant issues in decision modeling in policy management: the problemsolving process, visual decision modeling, descriptive and normative preference
elicitation and aggregation methods, dealing with uncertainty in dynamic
problems, social choices, conflict resolution, and constraint-optimization problems.
A problem-oriented engineering approach has been taken throughout the book
because this approach covers the most popular decision modeling issues in: (1)
decision analysis (decision trees, probabilistic influence diagrams, fuzzy decisionmaking, risk analysis), (2) operations research (facility location, scheduling, linear
and non-linear programming, network optimization), and (3) economics (costPage 29/34
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benefit analysis, capital budgeting, shadow prices, marginal rate of substitution,
net present value, game theory). Decision Modeling in Policy Management:
Introduces a visual approach to decision modeling in policy management (over 100
figures and illustrations), integrating the European School (outranking relations,
dimension reduction, ordinal preferences, rank correlation) and the American
School (utility theory, analytic hierarchy process, game theory, constraintoptimization). Presents analytic approaches in the context of structural, formal,
and resolution modeling; references to further practical and theoretical readings;
intuitive visual reasoning; detailed numerical examples replacing theorems and
formal proofs. Discusses new decision analytical features: visual interactive
preference ordering; dynamic plots in virtual negotiation; hypermedia influence
diagram modeling. Integrates 100 problems with worked-out solutions; an Internet
syllabus with assignments, students comments, and Internet multimedia software
are available.

Decisions Under Uncertainty
Judgment Under Uncertainty
The thirty-five chapters in this book describe various judgmental heuristics and the
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biases they produce, not only in laboratory experiments but in important social,
medical, and political situations as well. Individual chapters discuss the
representativeness and availability heuristics, problems in judging covariation and
control, overconfidence, multistage inference, social perception, medical diagnosis,
risk perception, and methods for correcting and improving judgments under
uncertainty. About half of the chapters are edited versions of classic articles; the
remaining chapters are newly written for this book. Most review multiple studies or
entire subareas of research and application rather than describing single
experimental studies. This book will be useful to a wide range of students and
researchers, as well as to decision makers seeking to gain insight into their
judgments and to improve them.

Completing the Forecast
A guide to the various models and methods to multicriteria decision-making in
conditions of uncertainty presented in a systematic approach Multicriteria DecisionMaking under Conditions of Uncertainty presents approaches that help to answer
the fundamental questions at the center of all decision-making problems: "What to
do?" and "How to do it?" The book explores methods of representing and handling
diverse manifestations of the uncertainty factor and a multicriteria nature of
problems that can arise in system design, planning, operation, and control. The
authors—noted experts on the topic—and their book covers essential questions,
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including notions and fundamental concepts of fuzzy sets, models and methods of
multiobjective as well as multiattribute decision-making, the classical approach to
dealing with uncertainty of information and its generalization for analyzing
multicriteria problems in condition of uncertainty, and more. This comprehensive
book contains information on "harmonious solutions" in multiobjective problemsolving (analyzing “i>X, F> models), construction and analysis of “i>X, R/i”
models, results aimed at generating robust solutions in analyzing multicriteria
problems under uncertainty, and more. In addition, the book includes illustrative
examples of various applications, including real-world case studies related to the
authors’ various industrial projects. This important resource: Explains the design
and processing aspect of fuzzy sets, including construction of membership
functions, fuzzy numbers, fuzzy relations, aggregation operations, and fuzzy sets
transformations Describes models of multiobjective decision-making (“i>X. M/i”
models), their analysis on the basis of using the Bellman-Zadeh approach to
decision-making in a fuzzy environment, and their diverse applications, including
multicriteria allocation of resources Investigates models of multiattribute decisionmaking (“i>X, R/i” models) and their analysis on the basis of the construction and
processing of fuzzy preference relations as well as demonstrating their applications
to solve diverse classes of multiattribute problems Explores notions of payoff
matrices and fuzzy-set-based generalization and modification of the classic
approach to decision-making under conditions of uncertainty to generate robust
solutions in analyzing multicriteria problems Written for students, researchers and
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practitioners in disciplines in which decision-making is of paramount relevance,
Multicriteria Decision-Making under Conditions of Uncertainty presents a
systematic and current approach that encompasses a range of models and
methods as well as new applications.
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