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Provides a comprehensive coverage of both the deterministic and stochastic models of life contingencies, risk theory, credibility theory, multistate models, and an introduction to modern mathematical finance. New edition restructures the material to fit into modern computational
methods and provides several spreadsheet examples throughout. Covers the syllabus for the Institute of Actuaries subject CT5,
Contingencies Includes new chapters covering stochastic investments returns, universal life insurance. Elements of option pricing and the
Black-Scholes formula will be introduced.
Health Insurance aims at filling a gap in actuarial literature, attempting to solve the frequent misunderstanding in regards to both the purpose
and the contents of health insurance products (and ‘protection products’, more generally) on the one hand, and the relevant actuarial
structures on the other. In order to cover the basic principles regarding health insurance techniques, the first few chapters in this book are
mainly devoted to the need for health insurance and a description of insurance products in this area (sickness insurance, accident insurance,
critical illness covers, income protection, long-term care insurance, health-related benefits as riders to life insurance policies). An introduction
to general actuarial and risk-management issues follows. Basic actuarial models are presented for sickness insurance and income protection
(i.e. disability annuities). Several numerical examples help the reader understand the main features of pricing and reserving in the health
insurance area. A short introduction to actuarial models for long-term care insurance products is also provided. Advanced undergraduate and
graduate students in actuarial sciences; graduate students in economics, business and finance; and professionals and technicians operating
in insurance and pension areas will find this book of benefit.
Actuarial Models: The Mathematics of Insurance, Second Edition thoroughly covers the basic models of insurance processes. It also presents
the mathematical frameworks and methods used in actuarial modeling. This second edition provides an even smoother, more robust account
of the main ideas and models, preparing students to take exams of the Societ
Multiple Decrement Models in InsuranceAn Introduction Using RSpringer Science & Business Media
Actuarial Principles: Lifetables and Mortality Models explores the core of actuarial science: the study of mortality and other risks and
applications. Including the CT4 and CT5 UK courses, but applicable to a global audience, this work lightly covers the mathematical and
theoretical background of the subject to focus on real life practice. It offers a brief history of the field, why actuarial notation has become
universal, and how theory can be applied to many situations. Uniquely covering both life contingency risks and survival models, the text
provides numerous exercises (and their solutions), along with complete self-contained real-world assignments. Provides detailed coverage of
life contingency risks and survival models Presents self-contained chapters with coverage of key topics from both practitioner and theoretical
viewpoints Includes numerous real world exercises that are accompanied by enlightening solutions Covers useful background information on
how and why the subject has evolved and developed
What would you like to do with your life? What career would allow you to fulfill your dreams of success? If you like mathematics—and the
prospect of a highly mobile, international profession—consider becoming an actuary. Szabo’s Actuaries’ Survival Guide, Second Edition
explains what actuaries are, what they do, and where they do it. It describes exciting combinations of ideas, techniques, and skills involved in
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the day-to-day work of actuaries. This second edition has been updated to reflect the rise of social networking and the internet, the progress
toward a global knowledge-based economy, and the global expansion of the actuarial field that has occurred since the first edition. Includes
details on the new structures of the Society of Actuaries’ (SOA) and Casualty Actuarial Society (CAS) examinations, as well as sample
questions and answers Presents an overview of career options, includes profiles of companies & agencies that employ actuaries. Provides a
link between theory and practice and helps readers understand the blend of qualitative and quantitative skills and knowledge required to
succeed in actuarial exams Includes insights provided by over 50 actuaries and actuarial students about the actuarial profession Author Fred
Szabo has directed the Actuarial Co-op Program at Concordia for over fifteen years
Understand Up-to-Date Statistical Techniques for Financial and Actuarial ApplicationsSince the first edition was published, statistical
techniques, such as reliability measurement, simulation, regression, and Markov chain modeling, have become more prominent in the
financial and actuarial industries. Consequently, practitioners and students must ac
Featuring contributions from industry and academia, this volume includes chapters covering a diverse range of theoretical and empirical
aspects of actuarial science and quantitative finance, including portfolio management, derivative valuation, risk theory and the economics of
insurance. Developed from the First International Congress on Actuarial Science and Quantitative Finance, held at the Universidad Nacional
de Colombia in Bogotá in June 2014, this volume highlights different approaches to issues arising from industries in the Andean and
Carribean regions. Contributions address topics such as Reverse mortgage schemes and urban dynamics, modeling spot price dynamics in
the electricity market, and optimizing calibration and pricing with SABR models.
Survival analysis deals with the distribution of life times, essentially the times from an initiating event such as birth or the start of a job to some
terminal event such as death or pension. This book, originally published in 1980, surveys and analyzes methods that use survival
measurements and concepts, and helps readers apply the appropriate method for a given situation. Four broad sections cover introductions
to data, univariate survival function, multiple-failure data, and advanced topics.
A Hands-On Approach to Understanding and Using Actuarial Models Computational Actuarial Science with R provides an introduction to the
computational aspects of actuarial science. Using simple R code, the book helps you understand the algorithms involved in actuarial
computations. It also covers more advanced topics, such as parallel computing and C/C++ embedded codes. After an introduction to the R
language, the book is divided into four parts. The first one addresses methodology and statistical modeling issues. The second part discusses
the computational facets of life insurance, including life contingencies calculations and prospective life tables. Focusing on finance from an
actuarial perspective, the next part presents techniques for modeling stock prices, nonlinear time series, yield curves, interest rates, and
portfolio optimization. The last part explains how to use R to deal with computational issues of nonlife insurance. Taking a do-it-yourself
approach to understanding algorithms, this book demystifies the computational aspects of actuarial science. It shows that even complex
computations can usually be done without too much trouble. Datasets used in the text are available in an R package (CASdatasets).
This book provides a comprehensive introduction to actuarial mathematics, covering both deterministic and stochastic models of life
contingencies, as well as more advanced topics such as risk theory, credibility theory and multi-state models. This new edition includes
additional material on credibility theory, continuous time multi-state models, more complex types of contingent insurances, flexible contracts
such as universal life, the risk measures VaR and TVaR. Key Features: Covers much of the syllabus material on the modeling examinations
of the Society of Actuaries, Canadian Institute of Actuaries and the Casualty Actuarial Society. (SOA-CIA exams MLC and C, CSA exams 3L
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and 4.) Extensively revised and updated with new material. Orders the topics specifically to facilitate learning. Provides a streamlined
approach to actuarial notation. Employs modern computational methods. Contains a variety of exercises, both computational and theoretical,
together with answers, enabling use for self-study. An ideal text for students planning for a professional career as actuaries, providing a solid
preparation for the modeling examinations of the major North American actuarial associations. Furthermore, this book is highly suitable
reference for those wanting a sound introduction to the subject, and for those working in insurance, annuities and pensions.
Changes in cause of death patterns have a great impact on health and social care costs paid by government and insurance companies.
Unfortunately an overwhelming majority of methods for mortality projections is based on overall mortality with only very few studies focusing
on forecasting cause-specific mortality. In this project, our aim is to forecast cause-specific death density with a coherent model. Since causespecific death density obeys a unit sum constraint, it can be considered as compositional data. The most popular overall mortality forecasting
model, Lee-Carter model, is applied on compositional cause-specific death density. The predicted cause-specific death density is used to
calculate life insurance and accidental death rider.

This book is different from all other books on Life Insurance by at least one of the following characteristics 1-4. 1. The
treatment of life insurances at three different levels: time-capital, present value and price level. We call time-capital any
distribution of a capital over time: (*) is the time-capital with amounts Cl, ~, ... , C at moments Tl, T , ..• , T resp. N 2 N
For instance, let (x) be a life at instant 0 with future lifetime X. Then the whole oO oO life insurance A is the time-capital
(I,X). The whole life annuity ä is the x x time-capital (1,0) + (1,1) + (1,2) + ... + (I,'X), where 'X is the integer part ofX. The
present value at 0 of time-capital (*) is the random variable T1 T TN Cl V + ~ v , + ... + CNV . (**) In particular, the present
value ofA 00 and ä 00 is x x 0 0 2 A = ~ and ä = 1 + v + v + ... + v'X resp. x x The price (or premium) of a time-capital is
the expectation of its present value. In particular, the price ofA 00 and äx 00 is x 2 A = E(~) and ä = E(I + v + v + ... + v'X)
resp.
This book, adopting machine learning techniques for the financial planning field, explores the demand for life insurance
as seen in previous literature and both estimates and predicts the demand for the adoption of life insurance using these
techniques. Previous studies used diverse perspectives, like actuarial and life span, in order to understand the demand
for life insurance, though these approaches have shown inconsistent findings. Employing two theoretical
backgrounds—ecological systemic theory and artificial intellectual methodology—this book explores a better estimation and
a prediction of the demand for life insurance and will be of interest to academics and students of insurance, financial
planning, and risk management.
From the reviews: "The highly esteemed 1990 first edition of this book now appears in a much expanded second edition.
The difference between the first two English editions is entirely due to the addition of numerous exercises. The result is a
truly excellent book, balancing ideally between theory and practice. ....As already hinted at above, this book provides the
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ideal bridge between the classical (deterministic) life insurance theory and the emerging dynamic models based on
stochastic processes and the modern theory of finance. The structure of the bridge is very solid, though at the same time
pleasant to walk along. I have no doubt that Gerber's book will become the standard text for many years to come.
Metrika, 44, 1996, 2
This book is used in many university courses for SOA Exam MLC preparation. The Fifth Edition is the official reference
for CAS Exam LC. The Sixth Edition of this textbook presents a variety of stochastic models for the actuary to use in
undertaking the analysis of risk. It is designed to be appropriate for use in a two or three semester university course in
basic actuarial science. It was written with the SOA Exam MLC and CAS Exam LC in mind. Models are evaluated in a
generic form with life contingencies included as one of many applications of the science. Students will find this book to be
a valuable reference due to its easy-to-understand explanations and end-of-chapter exercises. In 2013 the Society of
Actuaries announced a change to Exam MLC's format, incorporating 60% written answer questions and new standard
notation and terminology to be used for the exam. There are several areas of expanded content in the Sixth Edition due
to these changes. Six important changes to the Sixth Edition: WRITTEN-ANSWER EXAMPLES This edition offers
additional written-answer examples in order to better prepare the reader for the new SOA eam format. NOTATION AND
TERMINOLOGY CONFORMS TO EXAM MLC MQR 6 fully incorporates all standard notation and terminology for exam
MLC, as detailed by the SOA in their document Notation and Terminology Used on Exam MLC. MULTI-STATE MODELS
Extension of multi-state model representationt to almost all topics covered in the text. FOCUS ON NORTH AMERICAN
MARKET AND ACTUARIAL PROFESSION This book is written specifically for the multi-disciplinary needs of the North
American Market. This is reflected in both content and terminology. PROFIT TESTING, PARTICIPATING INSURANCE,
AND UNIVERSAL LIFE MQR 6 contains an expanded treatment of these topics. THIELE'S EQUATION Additional
applications of this important equation are presented, to more fully prepare the reader for exam day. A separate solutions
manual with detailed solutions to all of the text exercises is also available. Please see the Related Items Tab for a direct
link I selected Models for Quantifying Risk as the text for my class. Given that the syllabus had changed quite
dramatically from prior years, I was looking for a text that would cover all the material in the new syllabus in a way that
was rigorous, easy to understand, and would prepare students for the May 2012 MLC exam. To me, the text with the
accompanying solutions manual does precisely that. --Jay Vadiveloo, Ph.D., FSA, MAAA, CFA, Math Department,
University of Connecticut I found that the exposition of the material is thorough while the concepts are readily accessible
and well illustrated with examples. The book was an invaluable source of practice problems when I was preparing for the
Exam MLC. Studying from it enabled me to pass this exam." -- Dmitry Glotov, Math Department, University of
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Connecticut "This book is extremely well written and structured." -- Kate Li, Student, University of Connecticut "Overall,
the text is thorough, understandable, and well-organized. The clear exposition and excellent use of examples will benefit
the student and help her avoid 'missing the forest for the trees'. I was impressed by the quality and quantity of examples
and exercises throughout the text; students will find this collection of problems sorted by topic valuable for their exam
preparation. Overall, I strongly recommend the book." -- Kristin Moore, Ph.D., ASA, University of Michigan
The aim of the book is to provide an overview of risk management in life insurance companies. The focus is twofold: (1)
to provide a broad view of the different topics needed for risk management and (2) to provide the necessary tools and
techniques to concretely apply them in practice. Much emphasis has been put into the presentation of the book so that it
presents the theory in a simple but sound manner. The first chapters deal with valuation concepts which are defined and
analysed, the emphasis is on understanding the risks in corresponding assets and liabilities such as bonds, shares and
also insurance liabilities. In the following chapters risk appetite and key insurance processes and their risks are
presented and analysed. This more general treatment is followed by chapters describing asset risks, insurance risks and
operational risks - the application of models and reporting of the corresponding risks is central. Next, the risks of
insurance companies and of special insurance products are looked at. The aim is to show the intrinsic risks in some
particular products and the way they can be analysed. The book finishes with emerging risks and risk management from
a regulatory point of view, the standard model of Solvency II and the Swiss Solvency Test are analysed and explained.
The book has several mathematical appendices which deal with the basic mathematical tools, e.g. probability theory,
stochastic processes, Markov chains and a stochastic life insurance model based on Markov chains. Moreover, the
appendices look at the mathematical formulation of abstract valuation concepts such as replicating portfolios, state space
deflators, arbitrage free pricing and the valuation of unit linked products with guarantees. The various concepts in the
book are supported by tables and figures.
This groundbreaking text has been augmented with new material and fully updated to prepare students for the new-style
MLC exam.
Understand Up-to-Date Statistical Techniques for Financial and Actuarial Applications Since the first edition was published,
statistical techniques, such as reliability measurement, simulation, regression, and Markov chain modeling, have become more
prominent in the financial and actuarial industries. Consequently, practitioners and students must acquire strong mathematical and
statistical backgrounds in order to have successful careers. Financial and Actuarial Statistics: An Introduction, Second Edition
enables readers to obtain the necessary mathematical and statistical background. It also advances the application and theory of
statistics in modern financial and actuarial modeling. Like its predecessor, this second edition considers financial and actuarial
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modeling from a statistical point of view while adding a substantial amount of new material. New to the Second Edition
Nomenclature and notations standard to the actuarial field Excel exercises with solutions, which demonstrate how to use Excel
functions for statistical and actuarial computations Problems dealing with standard probability and statistics theory, along with
detailed equation links A chapter on Markov chains and actuarial applications Expanded discussions of simulation techniques and
applications, such as investment pricing Sections on the maximum likelihood approach to parameter estimation as well as
asymptotic applications Discussions of diagnostic procedures for nonnegative random variables and Pareto, lognormal, Weibull,
and left truncated distributions Expanded material on surplus models and ruin computations Discussions of nonparametric
prediction intervals, option pricing diagnostics, variance of the loss function associated with standard actuarial models, and
Gompertz and Makeham distributions Sections on the concept of actuarial statistics for a collection of stochastic status models
The book presents a unified approach to both financial and actuarial modeling through the use of general status structures. The
authors define future time-dependent financial actions in terms of a status structure that may be either deterministic or stochastic.
They show how deterministic status structures lead to classical interest and annuity models, investment pricing models, and
aggregate claim models. They also employ stochastic status structures to develop financial and actuarial models, such as surplus
models, life insurance, and life annuity models.
Stochastic Processes for Insurance and Finance offers a thorough yet accessible reference for researchers and practitioners of
insurance mathematics. Building on recent and rapid developments in applied probability, the authors describe in general terms
models based on Markov processes, martingales and various types of point processes. Discussing frequently asked insurance
questions, the authors present a coherent overview of the subject and specifically address: The principal concepts from insurance
and finance Practical examples with real life data Numerical and algorithmic procedures essential for modern insurance practices
Assuming competence in probability calculus, this book will provide a fairly rigorous treatment of insurance risk theory
recommended for researchers and students interested in applied probability as well as practitioners of actuarial sciences. Wiley
Series in Probability and Statistics
This must-have manual provides detailed solutions to all of the 200+ exercises in Dickson, Hardy and Waters' Actuarial
Mathematics for Life Contingent Risks, Second Edition. This groundbreaking text on the modern mathematics of life insurance is
required reading for the Society of Actuaries' Exam MLC and also provides a solid preparation for the life contingencies material of
the UK actuarial profession's exam CT5. Beyond the professional examinations, the textbook and solutions manual offer readers
the opportunity to develop insight and understanding, and also offer practical advice for solving problems using straightforward,
intuitive numerical methods. Companion spreadsheets illustrating these techniques are available for free download.
Many Americans believe that people who lack health insurance somehow get the care they really need. Care Without Coverage
examines the real consequences for adults who lack health insurance. The study presents findings in the areas of prevention and
screening, cancer, chronic illness, hospital--based care, and general health status. The committee looked at the consequences of
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being uninsured for people suffering from cancer, diabetes, HIV infection and AIDS, heart and kidney disease, mental illness,
traumatic injuries, and heart attacks. It focused on the roughly 30 million -- one in seven--working--age Americans without health
insurance. This group does not include the population over 65 that is covered by Medicare or the nearly 10 million children who
are uninsured in this country. The main findings of the report are that working-age Americans without health insurance are more
likely to receive too little medical care and receive it too late; be sicker and die sooner; and receive poorer care when they are in
the hospital, even for acute situations like a motor vehicle crash.
?The book will serve as a guide to many actuarial concepts and statistical techniques in multiple decrement models and their
application in calculation of premiums and reserves in life insurance products with riders and in pension and employee benefit
plans as in these schemes, the benefit paid on termination of employment depends upon the several causes of termination.
Multiple state models are discussed to accommodate the insurance products in which the payment of benefits or premiums is
dependent on being in a given state or moving between a given pair of states at a given time, for example, disability income
insurance model. The book also discusses stochastic models for interest rates and calculation of premiums for some products in
this set up. The highlight of the book is usage of R software, freely available from public domain, for computations of various
monetary functions involved in insurance business. R commands are given for all the computations.
This equation guide from Digital Actuarial Resources is designed to aid a student preparing for Exam MLC offered through the
Society of Actuaries. The formulae guide covers the life contingency material. This study guide contains all the actuarial
mathematics equations a student needs to memorize for Exam MLC through the SOA. The guide is 46 pages with 650+ formulas.
Included in the guide are equations for: Basic Probability, Survival Equations, APV of Life Insurance, APV of Life Annuities,
Premiums, Reserves, Multiple Life Insurances, Multiple Decrement Models, Insurance Expenses, Multi-State Transition Models,
Counting Distributions, Modifications to Random Variables, Discrete Distributions, and Aggregate Claims.
Canadian financial institutions have been in rapid change in the past five years. In response to these changes, the Department of Finance
issued a discussion paper: The Regulation of Canadian Financial Institutions, in April 1985, and the government intends to introduce
legislation in the fall. This paper studi.es the combinantion of financial institutions from the viewpoint of ruin probability. In risk theory
developed to describe insurance companies [1,2,3,4,5J, the ruin probability of a company with initial reserve (capital) u is 6 1 -:;-7;;f3 u 1jJ(u)
= H6 e H6 (1) Here,we assume that claims arrive as a Poisson process, and the claim amount is distributed as exponential distribution with
expectation liS. 6 is the loading, i.e., premium charged is (1+6) times expected claims. Financial institutions are treated as "insurance
companies": the difference between interest charged and interest paid is regarded as premiums, loan defaults are treated as claims.
Describes the application of actuarial principles and techniques to public social insurance pension schemes. Aims to establish a link between
public social security and occupational pension scheme methods. Part one discusses actuarial theory. Part two deals with two techniques:
the projection technique, and the present value technique. There is also a brief description of actuarial mathematics.
Disability insurance, long-term care insurance, and critical illness cover are becoming increasingly important in developed countries as the
problems of demographic aging come to the fore. The private sector insurance industry is providing solutions to problems resulting from these
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pressures and other demands of better educated and more prosperous
Cryptography plays a key role in ensuring the privacy and integrity of data and the security of computer networks. Introduction to Modern
Cryptography provides a rigorous yet accessible treatment of modern cryptography, with a focus on formal definitions, precise assumptions,
and rigorous proofs. The authors introduce the core principles of modern cryptography, including the modern, computational approach to
security that overcomes the limitations of perfect secrecy. An extensive treatment of private-key encryption and message authentication
follows. The authors also illustrate design principles for block ciphers, such as the Data Encryption Standard (DES) and the Advanced
Encryption Standard (AES), and present provably secure constructions of block ciphers from lower-level primitives. The second half of the
book focuses on public-key cryptography, beginning with a self-contained introduction to the number theory needed to understand the RSA,
Diffie-Hellman, El Gamal, and other cryptosystems. After exploring public-key encryption and digital signatures, the book concludes with a
discussion of the random oracle model and its applications. Serving as a textbook, a reference, or for self-study, Introduction to Modern
Cryptography presents the necessary tools to fully understand this fascinating subject.
Financial and insurance calculations become more and more frequent and helpful for many users not only in their profession life but
sometimes even in their personal life. Therefore a survey of formulas of ?nancial and insurance mathematics that can be applied to such
calculations seems to be a suitable aid. In some cases one should use instead of the term formula more suitable terms of the type method, pcedure or algorithm since the corresponding calculations cannot be simply summed up to a single expression, and a verbal description
without introducing complicated symbols is more appropriate. The survey has the following ambitions: • The formulas should be applicable in
practice: it has motivated their choice for this survey ?rst and foremost. On the other hand it is obvious that by time one puts to use in practice
seemingly very abstract formulas of higher mathematics, e.g. when pricing ?nancial derivatives, evaluating ?nancial risks, applying accou- ing
principles based on fair values, choosing alternative risk transfers ARL in insurance, and the like. • The formulas should be error-free (though
such a goal is not achievable in full) since in the ?nancial and insurance framework one publishes sometimes in a h- tic way various untried
formulas and methods that may be incorrect. Of course, the formulas are introduced here without proofs because their derivation is not the
task of this survey.
HaIley's Comet has been prominently displayed in many newspapers during the last few months. For the first time in 76 years it appeared this
winter, clearly visible against the nocturnal sky. This is an appropriate occasion to point out the fact that Sir Edmund Halley also constructed
the world's first life table in 1693, thus creating the scientific foundation of life insurance. Halley's life table and its successors were viewed as
deterministic laws, i. e. the number of deaths in any given group and year was considered to be a weIl defined number that could be
calculated by means of a life table. However, in reality this number is random. Thus any mathematical treatment of life insurance will have to
rely more and more on prob ability theory. By sponsoring this monograph the Swiss Association of Actuaries wishes to support the "modern"
probabilistic view oflife contingencies. We are fortu nate that Professor Gerber, an internationally renowned expert, has assumed the task of
writing the monograph. We thank the Springer-Verlag and hope that this monograph will be the first in a successful series of actuarial texts.
Hans Bühlmann Zürich, March 1986 President Swiss Association of Actuaries Preface Two major developments have influenced the
environment of actuarial math ematics. One is the arrival of powerful and affordable computers; the once important problem of numerical
calculation has become almost trivial in many instances.
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