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Applied Stochastic Models and Control for Finance and Insurance presents at an
introductory level some essential stochastic models applied in economics,
finance and insurance. Markov chains, random walks, stochastic differential
equations and other stochastic processes are used throughout the book and
systematically applied to economic and financial applications. In addition, a
dynamic programming framework is used to deal with some basic optimization
problems. The book begins by introducing problems of economics, finance and
insurance which involve time, uncertainty and risk. A number of cases are treated
in detail, spanning risk management, volatility, memory, the time structure of
preferences, interest rates and yields, etc. The second and third chapters provide
an introduction to stochastic models and their application. Stochastic differential
equations and stochastic calculus are presented in an intuitive manner, and
numerous applications and exercises are used to facilitate their understanding
and their use in Chapter 3. A number of other processes which are increasingly
used in finance and insurance are introduced in Chapter 4. In the fifth chapter,
ARCH and GARCH models are presented and their application to modeling
volatility is emphasized. An outline of decision-making procedures is presented in
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Chapter 6. Furthermore, we also introduce the essentials of stochastic dynamic
programming and control, and provide first steps for the student who seeks to
apply these techniques. Finally, in Chapter 7, numerical techniques and
approximations to stochastic processes are examined. This book can be used in
business, economics, financial engineering and decision sciences schools for
second year Master's students, as well as in a number of courses widely given in
departments of statistics, systems and decision sciences.
This four-volume handbook covers important concepts and tools used in the
fields of financial econometrics, mathematics, statistics, and machine learning.
Econometric methods have been applied in asset pricing, corporate finance,
international finance, options and futures, risk management, and in stress testing
for financial institutions. This handbook discusses a variety of econometric
methods, including single equation multiple regression, simultaneous equation
regression, and panel data analysis, among others. It also covers statistical
distributions, such as the binomial and log normal distributions, in light of their
applications to portfolio theory and asset management in addition to their use in
research regarding options and futures contracts.In both theory and
methodology, we need to rely upon mathematics, which includes linear algebra,
geometry, differential equations, Stochastic differential equation (Ito calculus),
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optimization, constrained optimization, and others. These forms of mathematics
have been used to derive capital market line, security market line (capital asset
pricing model), option pricing model, portfolio analysis, and others.In recent
times, an increased importance has been given to computer technology in
financial research. Different computer languages and programming techniques
are important tools for empirical research in finance. Hence, simulation, machine
learning, big data, and financial payments are explored in this handbook.Led by
Distinguished Professor Cheng Few Lee from Rutgers University, this multi-
volume work integrates theoretical, methodological, and practical issues based
on his years of academic and industry experience.
This book should be of interest to undergraduate and postgraduate students of
probability theory.
This book presents a radically new approach to problems of evaluating and
optimizing the performance of continuous-time stochastic systems. This
approach is based on the use of a family of Markov processes called Piecewise-
Deterministic Processes (PDPs) as a general class of stochastic system models.
A PDP is a Markov process that follows deterministic trajectories between
random jumps, the latter occurring either spontaneously, in a Poisson-like
fashion, or when the process hits the boundary of its state space. This
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formulation includes an enormous variety of applied problems in engineering,
operations research, management science and economics as special cases;
examples include queueing systems, stochastic scheduling, inventory control,
resource allocation problems, optimal planning of production or exploitation of
renewable or non-renewable resources, insurance analysis, fault detection in
process systems, and tracking of maneuvering targets, among many others. The
first part of the book shows how these applications lead to the PDP as a system
model, and the main properties of PDPs are derived. There is particular
emphasis on the so-called extended generator of the process, which gives a
general method for calculating expectations and distributions of system
performance functions. The second half of the book is devoted to control theory
for PDPs, with a view to controlling PDP models for optimal performance:
characterizations are obtained of optimal strategies both for continuously-acting
controllers and for control by intervention (impulse control). Throughout the book,
modern methods of stochastic analysis are used, but all the necessary theory is
developed from scratch and presented in a self-contained way. The book will be
useful to engineers and scientists in the application areas as well as to
mathematicians interested in applications of stochastic analysis.
Simulation has now become an integral part of research and development across
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many fields of study. Despite the large amounts of literature in the field of
simulation and modeling, one recurring problem is the issue of accuracy and
confidence level of constructed models. By outlining the new approaches and
modern methods of simulation of stochastic processes, this book provides
methods and tools in measuring accuracy and reliability in functional spaces. The
authors explore analysis of the theory of Sub-Gaussian (including Gaussian one)
and Square Gaussian random variables and processes and Cox processes.
Methods of simulation of stochastic processes and fields with given accuracy and
reliability in some Banach spaces are also considered. Provides an analysis of
the theory of Sub-Gaussian (including Gaussian one) and Square Gaussian
random variables and processes Contains information on the study of the issue
of accuracy and confidence level of constructed models not found in other books
on the topic Provides methods and tools in measuring accuracy and reliability in
functional spaces
The aim of this book is to present a survey of the many ways in which the
statistical package GLIM may be used to model and analyze stochastic
processes. Its emphasis is on using GLIM interactively to apply statistical
techniques, and examples are drawn from a wide range of applications including
medicine, biology, and the social sciences. It is based on the author's many
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years of teaching courses along these lines to both undergraduate and graduate
students. The author assumes that readers have a reasonably strong
background in statistics such as might be gained from undergraduate courses
and that they are also familiar with the basic workings of GLIM. Topics covered
include: the analysis of survival data, regression and fitting distributions, time
series analysis (including both the time and frequency domains), repeated
measurements, and generalized linear models.
This book presents basic stochastic processes, stochastic calculus including Lévy
processes on one hand, and Markov and Semi Markov models on the other. From the
financial point of view, essential concepts such as the Black and Scholes model, VaR
indicators, actuarial evaluation, market values, fair pricing play a central role and will be
presented. The authors also present basic concepts so that this series is relatively self-
contained for the main audience formed by actuaries and particularly with ERM
(enterprise risk management) certificates, insurance risk managers, students in Master
in mathematics or economics and people involved in Solvency II for insurance
companies and in Basel II and III for banks.
The Book Presents A Systematic Exposition Of The Basic Theory And Applications Of
Stochastic Models.Emphasising The Modelling Rather Than Mathematical Aspects Of
Stochastic Processes, The Book Bridges The Gap Between The Theory And
Applications Of These Processes.The Basic Building Blocks Of Model Construction Are
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Explained In A Step By Step Manner, Starting From The Simplest Model Of Random
Walk And Proceeding Gradually To More Complicated Models. Several Examples Are
Given Throughout The Text To Illustrate Important Analytical Properties As Well As To
Provide Applications.The Book Also Includes A Detailed Chapter On Inference For
Stochastic Processes. This Chapter Highlights Some Of The Recent Developments In
The Subject And Explains Them Through Illustrative Examples.An Important Feature Of
The Book Is The Complements And Problems Section At The End Of Each Chapter
Which Presents (I) Additional Properties Of The Model, (Ii) Extensions Of The Model,
And (Iii) Applications Of The Model To Different Areas.With All These Features, This Is
An Invaluable Text For Post-Graduate Students Of Statistics, Mathematics And
Operation Research.
Unlike traditional books presenting stochastic processes in an academic way, this book
includes concrete applications that students will find interesting such as gambling,
finance, physics, signal processing, statistics, fractals, and biology. Written with an
important illustrated guide in the beginning, it contains many illustrations, photos and
pictures, along with several website links. Computational tools such as simulation and
Monte Carlo methods are included as well as complete toolboxes for both traditional
and new computational techniques.
Praise for the First Edition ". . . an excellent textbook . . . well organized and neatly
written." —Mathematical Reviews ". . . amazingly interesting . . ." —Technometrics
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Thoroughly updated to showcase the interrelationships between probability, statistics,
and stochastic processes, Probability, Statistics, and Stochastic Processes, Second
Edition prepares readers to collect, analyze, and characterize data in their chosen
fields. Beginning with three chapters that develop probability theory and introduce the
axioms of probability, random variables, and joint distributions, the book goes on to
present limit theorems and simulation. The authors combine a rigorous, calculus-based
development of theory with an intuitive approach that appeals to readers' sense of
reason and logic. Including more than 400 examples that help illustrate concepts and
theory, the Second Edition features new material on statistical inference and a wealth of
newly added topics, including: Consistency of point estimators Large sample theory
Bootstrap simulation Multiple hypothesis testing Fisher's exact test and Kolmogorov-
Smirnov test Martingales, renewal processes, and Brownian motion One-way analysis
of variance and the general linear model Extensively class-tested to ensure an
accessible presentation, Probability, Statistics, and Stochastic Processes, Second
Edition is an excellent book for courses on probability and statistics at the upper-
undergraduate level. The book is also an ideal resource for scientists and engineers in
the fields of statistics, mathematics, industrial management, and engineering.
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 self-
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contained 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 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.
In this definitive book, D. R. Cox gives a comprehensive and balanced appraisal of
statistical inference. He develops the key concepts, describing and comparing the main
ideas and controversies over foundational issues that have been keenly argued for
more than two-hundred years. Continuing a sixty-year career of major contributions to
statistical thought, no one is better placed to give this much-needed account of the field.
An appendix gives a more personal assessment of the merits of different ideas. The
content ranges from the traditional to the contemporary. While specific applications are
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not treated, the book is strongly motivated by applications across the sciences and
associated technologies. The mathematics is kept as elementary as feasible, though
previous knowledge of statistics is assumed. The book will be valued by every user or
student of statistics who is serious about understanding the uncertainty inherent in
conclusions from statistical analyses.
Six classic papers, selected to meet the needs of physicists, applied
mathematicians, and engineers, include contributions by S. Chandrasekhar, G.
E. Uhlenbeck, L. S. Ornstein, Ming Chen Wang, others. 1954 edition.
There has been much recent research on the theory of point processes, i.e., on
random systems consisting of point events occurring in space or time.
Applications range from emissions from a radioactive source, occurrences of
accidents or machine breakdowns, or of electrical impluses along nerve fibres, to
repetitive point events in an individual's medical or social history. Sometimes the
point events occur in space rather than time and the application here raneg from
statistical physics to geography. The object of this book is to develop the applied
mathemathics of point processes at a level which will make the ideas accessible
both to the research worker and the postgraduate student in probability and
statistics and also to the mathemathically inclined individual in another field
interested in using ideas and results. A thorough knowledge of the key notions of
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elementary probability theory is required to understand the book, but specialised
"pure mathematical" coniderations have been avoided.
Building upon the previous editions, this textbook is a first course in stochastic
processes taken by undergraduate and graduate students (MS and PhD students
from math, statistics, economics, computer science, engineering, and finance
departments) who have had a course in probability theory. It covers Markov
chains in discrete and continuous time, Poisson processes, renewal processes,
martingales, and option pricing. One can only learn a subject by seeing it in
action, so there are a large number of examples and more than 300 carefully
chosen exercises to deepen the reader’s understanding. Drawing from teaching
experience and student feedback, there are many new examples and problems
with solutions that use TI-83 to eliminate the tedious details of solving linear
equations by hand, and the collection of exercises is much improved, with many
more biological examples. Originally included in previous editions, material too
advanced for this first course in stochastic processes has been eliminated while
treatment of other topics useful for applications has been expanded. In addition,
the ordering of topics has been improved; for example, the difficult subject of
martingales is delayed until its usefulness can be applied in the treatment of
mathematical finance.
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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.
The Theory of Stochastic ProcessesRoutledge
This practical and accessible text enables students in engineering, business,
operations research, public policy and computer science to analyze stochastic
systems. Emphasizing the modeling of real-life situations with stochastic
elements and analyzing the resulting stochastic model, it presents the major
cases of useful stochastic processes-discrete and continuous time Markov
chains, renewal processes, regenerative processes, and Markov regenerative
processes. The author provides user-friendly, yet rigorous coverage. He
demonstrates both numerical and analytical solution methods in detail and
includes numerous worked examples and exercises.
Stochastic finance and financial engineering have been rapidly expanding fields of
science over the past four decades, mainly due to the success of sophisticated
quantitative methodologies in helping professionals manage financial risks. In recent
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years, we have witnessed a tremendous acceleration in research efforts aimed at better
comprehending, modeling and hedging this kind of risk. These two volumes aim to
provide a foundation course on applied stochastic finance. They are designed for three
groups of readers: firstly, students of various backgrounds seeking a core knowledge
on the subject of stochastic finance; secondly financial analysts and practitioners in the
investment, banking and insurance industries; and finally other professionals who are
interested in learning advanced mathematical and stochastic methods, which are basic
knowledge in many areas, through finance. Volume 1 starts with the introduction of the
basic financial instruments and the fundamental principles of financial modeling and
arbitrage valuation of derivatives. Next, we use the discrete-time binomial model to
introduce all relevant concepts. The mathematical simplicity of the binomial model also
provides us with the opportunity to introduce and discuss in depth concepts such as
conditional expectations and martingales in discrete time. However, we do not expand
beyond the needs of the stochastic finance framework. Numerous examples, each
highlighted and isolated from the text for easy reference and identification, are included.
The book concludes with the use of the binomial model to introduce interest rate
models and the use of the Markov chain model to introduce credit risk. This volume is
designed in such a way that, among other uses, makes it useful as an undergraduate
course.
This monograph is centered on quantitative analysis of nerve-cell behavior. The work is
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foundational, with many higher order problems still remaining, especially in connection
with neural networks. Thoroughly addressed topics include stochastic problems in
neurobiology, and the treatment of the theory of related Markov processes.
Over the last three decades the process industries have grown very rapidly, with
corresponding increases in the quantities of hazardous materials in process, storage or
transport. Plants have become larger and are often situated in or close to densely
populated areas. Increased hazard of loss of life or property is continually highlighted
with incidents such as Flixborough, Bhopal, Chernobyl, Three Mile Island, the Phillips
66 incident, and Piper Alpha to name but a few. The field of Loss Prevention is, and
continues to, be of supreme importance to countless companies, municipalities and
governments around the world, because of the trend for processing plants to become
larger and often be situated in or close to densely populated areas, thus increasing the
hazard of loss of life or property. This book is a detailed guidebook to defending against
these, and many other, hazards. It could without exaggeration be referred to as the
"bible" for the process industries. This is THE standard reference work for chemical and
process engineering safety professionals. For years, it has been the most complete
collection of information on the theory, practice, design elements, equipment,
regulations and laws covering the field of process safety. An entire library of alternative
books (and cross-referencing systems) would be needed to replace or improve upon it,
but everything of importance to safety professionals, engineers and managers can be
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found in this all-encompassing reference instead. Frank Lees' world renowned work
has been fully revised and expanded by a team of leading chemical and process
engineers working under the guidance of one of the world’s chief experts in this field.
Sam Mannan is professor of chemical engineering at Texas A&M University, and heads
the Mary Kay O’Connor Process Safety Center at Texas A&M. He received his MS and
Ph.D. in chemical engineering from the University of Oklahoma, and joined the
chemical engineering department at Texas A&M University as a professor in 1997. He
has over 20 years of experience as an engineer, working both in industry and
academia. New detail is added to chapters on fire safety, engineering, explosion
hazards, analysis and suppression, and new appendices feature more recent disasters.
The many thousands of references have been updated along with standards and codes
of practice issued by authorities in the US, UK/Europe and internationally. In addition to
all this, more regulatory relevance and case studies have been included in this edition.
Written in a clear and concise style, Loss Prevention in the Process Industries covers
traditional areas of personal safety as well as the more technological aspects and thus
provides balanced and in-depth coverage of the whole field of safety and loss
prevention. * A must-have standard reference for chemical and process engineering
safety professionals * The most complete collection of information on the theory,
practice, design elements, equipment and laws that pertain to process safety * Only
single work to provide everything; principles, practice, codes, standards, data and
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references needed by those practicing in the field
Aims At The Level Between That Of Elementary Probability Texts And Advanced Works
On Stochastic Processes. The Pre-Requisites Are A Course On Elementary Probability
Theory And Statistics, And A Course On Advanced Calculus. The Theoretical Results
Developed Have Been Followed By A Large Number Of Illustrative Examples. These
Have Been Supplemented By Numerous Exercises, Answers To Most Of Which Are
Also Given. It Will Suit As A Text For Advanced Undergraduate, Postgraduate And
Research Level Course In Applied Mathematics, Statistics, Operations Research,
Computer Science, Different Branches Of Engineering, Telecommunications, Business
And Management, Economics, Life Sciences And So On. A Review Of The Book In
American Mathematical Monthly (December 82) Gives This Book Special Positive
Emphasis As A Textbook As Follows: 'Of The Dozen Or More Texts Published In The
Last Five Years Aimed At The Students With A Background Of A First Course In
Probability And Statistics But Not Yet To Measure Theory, This Is The Clear Choice. An
Extremely Well Organized, Lucidly Written Text With Numerous Problems, Examples
And Reference T* (With T* Where T Denotes Textbook And * Denotes Special Positive
Emphasis). The Current Enlarged And Revised Edition, While Retaining The Structure
And Adhering To The Objective As Well As Philosophy Of The Earlier Edition,
Removes The Deficiencies, Updates The Material And The References And Aims At A
Border Perspective With Substantial Additions And Wider Coverage.
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This book provides an introduction to the theory and applications of point processes,
both in time and in space. Presenting the two components of point process calculus,
the martingale calculus and the Palm calculus, it aims to develop the computational
skills needed for the study of stochastic models involving point processes, providing
enough of the general theory for the reader to reach a technical level sufficient for most
applications. Classical and not-so-classical models are examined in detail, including
Poisson–Cox, renewal, cluster and branching (Kerstan–Hawkes) point processes.The
applications covered in this text (queueing, information theory, stochastic geometry and
signal analysis) have been chosen not only for their intrinsic interest but also because
they illustrate the theory. Written in a rigorous but not overly abstract style, the book will
be accessible to earnest beginners with a basic training in probability but will also
interest upper graduate students and experienced researchers.
This work is an outcome of the author's lectures conducted from the 1980s during his
teaching experience in North America and India. Over 250 solved and unsolved
exercises are provided with examples.
This book provides an introduction to probability theory and its applications. The
emphasis is on essential probabilistic reasoning, which is illustrated with a large
number of samples. The fourth edition adds material related to mathematical finance as
well as expansions on stable laws and martingales. From the reviews: "Almost thirty
years after its first edition, this charming book continues to be an excellent text for
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teaching and for self study." -- STATISTICAL PAPERS
This is a comprehensive presentation of the theory and practice of time series
modelling of environmental systems. A variety of time series models are explained and
illustrated, including ARMA (autoregressive-moving average), nonstationary, long
memory, three families of seasonal, multiple input-single output, intervention and
multivariate ARMA models. Other topics in environmetrics covered in this book include
time series analysis in decision making, estimating missing observations, simulation,
the Hurst phenomenon, forecasting experiments and causality. Professionals working in
fields overlapping with environmetrics - such as water resources engineers,
environmental scientists, hydrologists, geophysicists, geographers, earth scientists and
planners - will find this book a valuable resource. Equally, environmetrics, systems
scientists, economists, mechanical engineers, chemical engineers, and management
scientists will find the time series methods presented in this book useful.
This second edition has a unique approach that provides a broad and wide introduction
into the fascinating area of probability theory. It starts on a fast track with the treatment
of probability theory and stochastic processes by providing short proofs. The last
chapter is unique as it features a wide range of applications in other fields like Vlasov
dynamics of fluids, statistics of circular data, singular continuous random variables,
Diophantine equations, percolation theory, random Schrödinger operators, spectral
graph theory, integral geometry, computer vision, and processes with high risk.Many of
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these areas are under active investigation and this volume is highly suited for ambitious
undergraduate students, graduate students and researchers.
Random sequences; Processes in continuous time; Miscellaneous statistical
applications; Limiting stochastic operations; Stationary processes; Prediction and
communication theory; The statistical analysis of stochastic processes; Correlation
analysis of time-series.
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