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Our daily lives can be maintained by the high-technology systems. Computer
systems are typical examples of such systems. We can enjoy our modern lives
by using many computer systems. Much more importantly, we have to maintain
such systems without failure, but cannot predict when such systems will fail and
how to fix such systems without delay. A stochastic process is a set of outcomes
of a random experiment indexed by time, and is one of the key tools needed to
analyze the future behavior quantitatively. Reliability and maintainability
technologies are of great interest and importance to the maintenance of such
systems. Many mathematical models have been and will be proposed to describe
reliability and maintainability systems by using the stochastic processes. The
theme of this book is "Stochastic Models in Reliability and Main tainability. " This
book consists of 12 chapters on the theme above from the different viewpoints of
stochastic modeling. Chapter 1 is devoted to "Renewal Processes," under which
classical renewal theory is surveyed and computa tional methods are described.
Chapter 2 discusses "Stochastic Orders," and in it some definitions and concepts
on stochastic orders are described and ag ing properties can be characterized by
stochastic orders. Chapter 3 is devoted to "Classical Maintenance Models,"
under which the so-called age, block and other replacement models are
surveyed. Chapter 4 discusses "Modeling Plant Maintenance," describing how
maintenance practice can be carried out for plant maintenance.
Operations research uses quantitative models to analyze and predict the
behavior of systems and to provide information for decision makers. Two key
concepts in operations research are optimization and uncertainty. This volume
consists of a collection of peer reviewed papers from the International Workshop
on Recent Advances in Stochastic Operations Research (RASOR 2005), August
25OCo26, 2005, Canmore, Alberta, Canada. In particular, the book focusses on
models in stochastic operations research, including queueing models, inventory
models, financial engineering models, reliability models, and simulations models."
With the advance of new computing technology, simulation is becoming very
popular for designing large, complex and stochastic engineering systems, since
closed-form analytical solutions generally do not exist for such problems.
However, the added flexibility of simulation often creates models that are
computationally intractable. Moreover, to obtain a sound statistical estimate at a
specified level of confidence, a large number of simulation runs (or replications)
is usually required for each design alternative. If the number of design
alternatives is large, the total simulation cost can be very expensive. Stochastic
Simulation Optimization addresses the pertinent efficiency issue via smart
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allocation of computing resource in the simulation experiments for optimization,
and aims to provide academic researchers and industrial practitioners with a
comprehensive coverage of OCBA approach for stochastic simulation
optimization. Starting with an intuitive explanation of computing budget allocation
and a discussion of its impact on optimization performance, a series of OCBA
approaches developed for various problems are then presented, from the
selection of the best design to optimization with multiple objectives. Finally, this
book discusses the potential extension of OCBA notion to different applications
such as data envelopment analysis, experiments of design and rare-event
simulation.
Stochastic models are everywhere. In manufacturing, queuing models are used
for modeling production processes, realistic inventory models are stochastic in
nature. Stochastic models are considered in transportation and communication.
Marketing models use stochastic descriptions of the demands and buyer's
behaviors. In finance, market prices and exchange rates are assumed to be
certain stochastic processes, and insurance claims appear at random times with
random amounts. To each decision problem, a cost function is associated. Costs
may be direct or indirect, like loss of time, quality deterioration, loss in production
or dissatisfaction of customers. In decision making under uncertainty, the goal is
to minimize the expected costs. However, in practically all realistic models, the
calculation of the expected costs is impossible due to the model complexity.
Simulation is the only practicable way of getting insight into such models. Thus,
the problem of optimal decisions can be seen as getting simulation and
optimization effectively combined. The field is quite new and yet the number of
publications is enormous. This book does not even try to touch all work done in
this area. Instead, many concepts are presented and treated with mathematical
rigor and necessary conditions for the correctness of various approaches are
stated. Optimization of Stochastic Models: The Interface Between Simulation and
Optimization is suitable as a text for a graduate level course on Stochastic
Models or as a secondary text for a graduate level course in Operations
Research.
Operations research uses quantitative models to analyze and predict the
behavior of systems and to provide information for decision makers. Two key
concepts in such research are optimization and uncertainty. Typical models in
stochastic operations research include queueing models, inventory models,
financial engineering models, reliability models, and simulation models. This book
contains a collection of peer-reviewed papers from the International Workshop on
Recent Advances in Stochastic Operations Research (2007 RASOR Nanzan)
held on March 5ndash;6, 2007, at Nanzan University, Nagoya, Japan. It enables
advanced readers to understand the recent topics and results in stochastic
operations research.
This books covers the broad range of research in stochastic models and
optimization. Applications presented include networks, financial engineering,
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production planning, and supply chain management. Each contribution is aimed
at graduate students working in operations research, probability, and statistics.
In Part I, the fundamentals of financial thinking and elementary mathematical methods
of finance are presented. The method of presentation is simple enough to bridge the
elements of financial arithmetic and complex models of financial math developed in the
later parts. It covers characteristics of cash flows, yield curves, and valuation of
securities. Part II is devoted to the allocation of funds and risk management: classics
(Markowitz theory of portfolio), capital asset pricing model, arbitrage pricing theory,
asset & liability management, value at risk. The method explanation takes into account
the computational aspects. Part III explains modeling aspects of multistage stochastic
programming on a relatively accessible level. It includes a survey of existing software,
links to parametric, multiobjective and dynamic programming, and to probability and
statistics. It focuses on scenario-based problems with the problems of scenario
generation and output analysis discussed in detail and illustrated within a case study.
Todaymanyeconomists, engineers and mathematicians are familiar with linear
programming and are able to apply it. This is owing to the following facts: during the last
25 years efficient methods have been developed; at the same time sufficient computer
capacity became available; finally, in many different fields, linear programs have turned
out to be appropriate models for solving practical problems. However, to apply the
theory and the methods of linear programming, it is required that the data determining a
linear program be fixed known numbers. This condition is not fulfilled in many practical
situations, e. g. when the data are demands, technological coefficients, available
capacities, cost rates and so on. It may happen that such data are random variables. In
this case, it seems to be common practice to replace these random variables by their
mean values and solve the resulting linear program. By 1960 various authors had
already recog nized that this approach is unsound: between 1955 and 1960 there were
such papers as "Linear Programming under Uncertainty", "Stochastic Linear Pro
gramming with Applications to Agricultural Economics", "Chance Constrained
Programming", "Inequalities for Stochastic Linear Programming Problems" and "An
Approach to Linear Programming under Uncertainty".
Stochastic programming - the science that provides us with tools to design and control
stochastic systems with the aid of mathematical programming techniques - lies at the
intersection of statistics and mathematical programming. The book Stochastic
Programming is a comprehensive introduction to the field and its basic mathematical
tools. While the mathematics is of a high level, the developed models offer powerful
applications, as revealed by the large number of examples presented. The material
ranges form basic linear programming to algorithmic solutions of sophisticated systems
problems and applications in water resources and power systems, shipbuilding,
inventory control, etc. Audience: Students and researchers who need to solve practical
and theoretical problems in operations research, mathematics, statistics, engineering,
economics, insurance, finance, biology and environmental protection.
This handbook surveys important stochastic problems and models in manufacturing
system operations and their stochastic analysis. Using analytical models to design and
control manufacturing systems and their operations entail critical stochastic
performance analysis as well as integrated optimization models of these systems.
Topics deal with the areas of facilities planning, transportation, and material handling
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systems, logistics
and supply
chain management, and integrated productivity and
quality models covering: • Stochastic modeling and analysis of manufacturing systems
• Design, analysis, and optimization of manufacturing systems • Facilities planning,
transportation, and material handling systems analysis • Production planning,
scheduling systems, management, and control • Analytical approaches to logistics and
supply chain management • Integrated productivity and quality models, and their
analysis • Literature surveys of issues relevant in manufacturing systems • Case
studies of manufacturing system operations and analysis Today’s manufacturing
system operations are becoming increasingly complex. Advanced knowledge of best
practices for treating these problems is not always well known. The purpose of the book
is to create a foundation for the development of stochastic models and their analysis in
manufacturing system operations. Given the handbook nature of the volume,
introducing basic principles, concepts, and algorithms for treating these problems and
their solutions is the main intent of this handbook. Readers unfamiliar with these
research areas will be able to find a research foundation for studying these problems
and systems.
This rapidly developing field encompasses many disciplines including operations
research, mathematics, and probability. Conversely, it is being applied in a wide variety
of subjects ranging from agriculture to financial planning and from industrial engineering
to computer networks. This textbook provides a first course in stochastic programming
suitable for students with a basic knowledge of linear programming, elementary
analysis, and probability. The authors present a broad overview of the main themes and
methods of the subject, thus helping students develop an intuition for how to model
uncertainty into mathematical problems, what uncertainty changes bring to the decision
process, and what techniques help to manage uncertainty in solving the problems. The
early chapters introduce some worked examples of stochastic programming,
demonstrate how a stochastic model is formally built, develop the properties of
stochastic programs and the basic solution techniques used to solve them. The book
then goes on to cover approximation and sampling techniques and is rounded off by an
in-depth case study. A well-paced and wide-ranging introduction to this subject.
Uniquely blends mathematical theory and algorithm design forunderstanding and
modeling real-world problems Optimization modeling and algorithms are key
components toproblem-solving across various fields of research, from
operationsresearch and mathematics to computer science and engineering.Addressing
the importance of the algorithm design process.Deterministic Operations Research
focuses on the design ofsolution methods for both continuous and discrete
linearoptimization problems. The result is a clear-cut resource forunderstanding three
cornerstones of deterministic operationsresearch: modeling real-world problems as
linear optimizationproblem; designing the necessary algorithms to solve theseproblems;
and using mathematical theory to justify algorithmicdevelopment. Treating real-world
examples as mathematical problems, theauthor begins with an introduction to
operations research andoptimization modeling that includes applications form
sportsscheduling an the airline industry. Subsequent chapters discussalgorithm design
for continuous linear optimization problems,covering topics such as convexity. Farkas’
Lemma, and thestudy of polyhedral before culminating in a discussion of theSimplex
Method. The book also addresses linear programming dualitytheory and its use in
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algorithm design
as well as
Dual SimplexMethod. Dantzig-Wolfe decomposition,
and a primal-dual interiorpoint algorithm. The final chapters present network
optimizationand integer programming problems, highlighting various specializedtopics
including label-correcting algorithms for the shortest pathproblem, preprocessing and
probing in integer programming, liftingof valid inequalities, and branch and cut
algorithms. Concepts and approaches are introduced by outlining examplesthat
demonstrate and motivate theoretical concepts. The accessiblepresentation of
advanced ideas makes core aspects easy tounderstand and encourages readers to
understand how to think aboutthe problem, not just what to think. Relevant historical
summariescan be found throughout the book, and each chapter is designed asthe
continuation of the “story” of how to both modeland solve optimization problems by
using the specificproblems-linear and integer programs-as guides. The book’svarious
examples are accompanied by the appropriate models andcalculations, and a related
Web site features these models alongwith Maple™ and MATLAB® content for the
discussedcalculations. Thoroughly class-tested to ensure a straightforward, handsonapproach, Deterministic Operations Research is an excellentbook for operations
research of linear optimization courses at theupper-undergraduate and graduate levels.
It also serves as aninsightful reference for individuals working in the fields
ofmathematics, engineering, computer science, and operations researchwho use and
design algorithms to solve problem in their everydaywork.
Decision-making is an important task no matter the industry. Operations research, as a
discipline, helps alleviate decision-making problems through the extraction of reliable
information related to the task at hand in order to come to a viable solution. Integrating
stochastic processes into operations research and management can further aid in the
decision-making process for industrial and management problems. Stochastic
Processes and Models in Operations Research emphasizes mathematical tools and
equations relevant for solving complex problems within business and industrial settings.
This research-based publication aims to assist scholars, researchers, operations
managers, and graduate-level students by providing comprehensive exposure to the
concepts, trends, and technologies relevant to stochastic process modeling to solve
operations research problems.
This book aims to provide a unified treatment of input/output modelling and of control
for discrete-time dynamical systems subject to random disturbances. The results
presented are of wide applica bility in control engineering, operations research,
econometric modelling and many other areas. There are two distinct approaches to
mathematical modelling of physical systems: a direct analysis of the physical
mechanisms that comprise the process, or a 'black box' approach based on analysis of
input/output data. The second approach is adopted here, although of course the
properties ofthe models we study, which within the limits of linearity are very general,
are also relevant to the behaviour of systems represented by such models, however
they are arrived at. The type of system we are interested in is a discrete-time or
sampled-data system where the relation between input and output is (at least
approximately) linear and where additive random dis turbances are also present, so
that the behaviour of the system must be investigated by statistical methods. After a
preliminary chapter summarizing elements of probability and linear system theory, we
introduce in Chapter 2 some general linear stochastic models, both in input/output and
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state-space form.
Chapter
3 concerns
filtering theory: estimation of the state of a
dynamical system from noisy observations. As well as being an important topic in its
own right, filtering theory provides the link, via the so-called innovations representation,
between input/output models (as identified by data analysis) and state-space models,
as required for much contemporary control theory.
Bayesian analysis of complex models based on stochastic processes has in recent
years become a growing area. This book provides a unified treatment of Bayesian
analysis of models based on stochastic processes, covering the main classes of
stochastic processing including modeling, computational, inference, forecasting,
decision making and important applied models. Key features: Explores Bayesian
analysis of models based on stochastic processes, providing a unified treatment.
Provides a thorough introduction for research students. Computational tools to deal with
complex problems are illustrated along with real life case studies Looks at inference,
prediction and decision making. Researchers, graduate and advanced undergraduate
students interested in stochastic processes in fields such as statistics, operations
research (OR), engineering, finance, economics, computer science and Bayesian
analysis will benefit from reading this book. With numerous applications included,
practitioners of OR, stochastic modelling and applied statistics will also find this book
useful.
This book examines optimization problems that in practice involve random model
parameters. It details the computation of robust optimal solutions, i.e., optimal solutions
that are insensitive with respect to random parameter variations, where appropriate
deterministic substitute problems are needed. Based on the probability distribution of
the random data and using decision theoretical concepts, optimization problems under
stochastic uncertainty are converted into appropriate deterministic substitute problems.
Due to the probabilities and expectations involved, the book also shows how to apply
approximative solution techniques. Several deterministic and stochastic approximation
methods are provided: Taylor expansion methods, regression and response surface
methods (RSM), probability inequalities, multiple linearization of survival/failure
domains, discretization methods, convex approximation/deterministic descent
directions/efficient points, stochastic approximation and gradient procedures and
differentiation formulas for probabilities and expectations. In the third edition, this book
further develops stochastic optimization methods. In particular, it now shows how to
apply stochastic optimization methods to the approximate solution of important concrete
problems arising in engineering, economics and operations research.
This volume of a 2-volume set explores the central facts and ideas of stochastic
processes, illustrating their use in models based on applied and theoretical
investigations. Explores stochastic processes, operating characteristics of stochastic
systems, and stochastic optimization. Comprehensive in its scope, this graduate-level
text emphasizes the practical importance, intellectual stimulation, and mathematical
elegance of stochastic models.
In this monograph the authors give a systematic approach to the probabilistic properties
of the fixed point equation X=AX+B. A probabilistic study of the stochastic recurrence
equation X_t=A_tX_{t-1}+B_t for real- and matrix-valued random variables A_t, where
(A_t,B_t) constitute an iid sequence, is provided. The classical theory for these
equations, including the existence and uniqueness of a stationary solution, the tail
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behavior with special
emphasis
on power law behavior, moments and support, is
presented. The authors collect recent asymptotic results on extremes, point processes,
partial sums (central limit theory with special emphasis on infinite variance stable limit
theory), large deviations, in the univariate and multivariate cases, and they further touch
on the related topics of smoothing transforms, regularly varying sequences and random
iterative systems. The text gives an introduction to the Kesten-Goldie theory for
stochastic recurrence equations of the type X_t=A_tX_{t-1}+B_t. It provides the
classical results of Kesten, Goldie, Guivarc'h, and others, and gives an overview of
recent results on the topic. It presents the state-of-the-art results in the field of affine
stochastic recurrence equations and shows relations with non-affine recursions and
multivariate regular variation.

An Introduction to Stochastic Modeling provides information pertinent to the
standard concepts and methods of stochastic modeling. This book presents the
rich diversity of applications of stochastic processes in the sciences. Organized
into nine chapters, this book begins with an overview of diverse types of
stochastic models, which predicts a set of possible outcomes weighed by their
likelihoods or probabilities. This text then provides exercises in the applications of
simple stochastic analysis to appropriate problems. Other chapters consider the
study of general functions of independent, identically distributed, nonnegative
random variables representing the successive intervals between renewals. This
book discusses as well the numerous examples of Markov branching processes
that arise naturally in various scientific disciplines. The final chapter deals with
queueing models, which aid the design process by predicting system
performance. This book is a valuable resource for students of engineering and
management science. Engineers will also find this book useful.
This two-volume set of texts explores the central facts and ideas of stochastic
processes, illustrating their use in models based on applied and theoretical
investigations. They demonstrate the interdependence of three areas of study
that usually receive separate treatments: stochastic processes, operating
characteristics of stochastic systems, and stochastic optimization.
Comprehensive in its scope, they emphasize the practical importance, intellectual
stimulation, and mathematical elegance of stochastic models and are intended
primarily as graduate-level texts.
Stochastic Models in Operations ResearchStochastic Processes and Operating
CharacteristicsCourier Corporation
The field of applied probability has changed profoundly in the past twenty years.
The development of computational methods has greatly contributed to a better
understanding of the theory. A First Course in Stochastic Models provides a selfcontained introduction to the theory and applications of stochastic models.
Emphasis is placed on establishing the theoretical foundations of the subject,
thereby providing a framework in which the applications can be understood.
Without this solid basis in theory no applications can be solved. Provides an
introduction to the use of stochastic models through an integrated presentation of
theory, algorithms and applications. Incorporates recent developments in
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computational probability. Includes a wide range of examples that illustrate the
models and make the methods of solution clear. Features an abundance of
motivating exercises that help the student learn how to apply the theory.
Accessible to anyone with a basic knowledge of probability. A First Course in
Stochastic Models is suitable for senior undergraduate and graduate students
from computer science, engineering, statistics, operations resear ch, and any
other discipline where stochastic modelling takes place. It stands out amongst
other textbooks on the subject because of its integrated presentation of theory,
algorithms and applications.
One of the central problems in operations research and management science is
how to quantify the effects of uncertainty about the future. This, the second
volume in a series of handbooks, is devoted to models where chance events play
a major role. The thirteen chapters survey topics in applied probability that have
been particularly useful in operations research and management science. Each
chapter was written by an expert, both in subject matter and in its exposition. The
chapters fall into four groups. The first four cover the fundamentals of stochastic
processes, and lay the foundation for the following chapters. The next three
chapters are concerned with methods of getting numbers. This includes
numerical solution of models, parameter estimation for models, and simulation of
models. Chapters 8 and 9 describe the fundamentals of dynamic optimization.
The last four chapters are concerned with the most important structured models
in operations research and management science; queues, queueing networks,
inventories, and reliability.
This graduate-level text covers modeling, programming and analysis of
simulation experiments and provides a rigorous treatment of the foundations of
simulation and why it works. It introduces object-oriented programming for
simulation, covers both the probabilistic and statistical basis for simulation in a
rigorous but accessible manner (providing all necessary background material);
and provides a modern treatment of experiment design and analysis that goes
beyond classical statistics. The book emphasizes essential foundations
throughout, rather than providing a compendium of algorithms and theorems and
prepares the reader to use simulation in research as well as practice. The book is
a rigorous, but concise treatment, emphasizing lasting principles but also
providing specific training in modeling, programming and analysis. In addition to
teaching readers how to do simulation, it also prepares them to use simulation in
their research; no other book does this. An online solutions manual for end of
chapter exercises is also be provided.?
Coherent introduction to techniques also offers a guide to the mathematical,
numerical, and simulation tools of systems analysis. Includes formulation of
models, analysis, and interpretation of results. 1995 edition.
This book is a collective work by many leading scientists, analysts,
mathematicians, and engineers who have been working at the front end of
reliability science and engineering. The book covers conventional and
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contemporary topics in reliability science, all of which have seen extended
research activities in recent years. The methods presented in this book are realworld examples that demonstrate improvements in essential reliability and
availability for industrial equipment such as medical magnetic resonance
imaging, power systems, traction drives for a search and rescue helicopter, and
air conditioning systems. The book presents real case studies of redundant multistate air conditioning systems for chemical laboratories and covers assessments
of reliability and fault tolerance and availability calculations. Conventional and
contemporary topics in reliability engineering are discussed, including
degradation, networks, and dynamic reliability, resilience, and multi-state
systems, all of which are relatively new topics to the field. The book is aimed at
engineers and scientists, as well as postgraduate students involved in reliability
design, analysis, and experiments and applied probability and statistics.
Industrial engineering has expanded from its origins in manufacturing to
transportation, health care, logistics, services, and more. A common denominator
among all these industries, and one of the biggest challenges facing decisionmakers, is the unpredictability of systems. Probability Models in Operations
Research provides a comprehensive overview of the probabilistic and stochastic
modeling approaches commonly used to capture the randomness in industrial
and systems engineering.
While there are several texts on how to solve and analyze stochastic programs,
this is the first text to address basic questions about how to model uncertainty,
and how to reformulate a deterministic model so that it can be analyzed in a
stochastic setting. This text would be suitable as a stand-alone or supplement for
a second course in OR/MS or in optimization-oriented engineering disciplines
where the instructor wants to explain where models come from and what the
fundamental issues are. The book is easy-to-read, highly illustrated with lots of
examples and discussions. It will be suitable for graduate students and
researchers working in operations research, mathematics, engineering and
related departments where there is interest in learning how to model uncertainty.
Alan King is a Research Staff Member at IBM's Thomas J. Watson Research
Center in New York. Stein W. Wallace is a Professor of Operational Research at
Lancaster University Management School in England.
This book provides a self-contained review of all the relevant topics in probability
theory. A software package called MAXIM, which runs on MATLAB, is made
available for downloading. Vidyadhar G. Kulkarni is Professor of Operations
Research at the University of North Carolina at Chapel Hill.
This new edition of Stochastic Linear Programming: Models, Theory and
Computation has been brought completely up to date, either dealing with or at
least referring to new material on models and methods, including DEA with
stochastic outputs modeled via constraints on special risk functions (generalizing
chance constraints, ICC’s and CVaR constraints), material on Sharpe-ratio, and
Asset Liability Management models involving CVaR in a multi-stage setup. To
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facilitate use as a text, exercises are included throughout the book, and web
access is provided to a student version of the authors’ SLP-IOR software.
Additionally, the authors have updated the Guide to Available Software, and they
have included newer algorithms and modeling systems for SLP. The book is thus
suitable as a text for advanced courses in stochastic optimization, and as a
reference to the field. From Reviews of the First Edition: "The book presents a
comprehensive study of stochastic linear optimization problems and their
applications. ... The presentation includes geometric interpretation, linear
programming duality, and the simplex method in its primal and dual forms. ... The
authors have made an effort to collect ... the most useful recent ideas and
algorithms in this area. ... A guide to the existing software is included as well."
(Darinka Dentcheva, Mathematical Reviews, Issue 2006 c) "This is a graduate
text in optimisation whose main emphasis is in stochastic programming. The
book is clearly written. ... This is a good book for providing mathematicians,
economists and engineers with an almost complete start up information for
working in the field. I heartily welcome its publication. ... It is evident that this
book will constitute an obligatory reference source for the specialists of the field."
(Carlos Narciso Bouza Herrera, Zentralblatt MATH, Vol. 1104 (6), 2007)
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