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Foreword 

Unders /allding Actuarial MlllIllgemel1l: 'he actuarial COll1rol cycle was first published in 
2003 by the Insti tute o f Actuaries of Austral ia, in response to demands from Australian 
un iversit ies for a resource to support Part II of its education syllabus. Since that ti me, the 
Actuarial Control Cycle concept has been adopted as pari o f the education sylla bus of 
many actuarial associat ions around the world, incl uding the Society o f AclUaries. 

[n planning this second edi ti on. the Insti tute of Actuaries of Australia and the Society of 
AClUaries have plIrtnered to produce a completely revised lext, ensuring thaI the requirements 
of both professional bodies and those of the International Actuarial Association and the 
UK Actuarial Profession have been met. Th is coll aboration has resulted in what we believe 
to be a global textbook, for a global profession. 

The te,lnlS of ed itors, authors and reviewers who participated Itl Ih is project wcre sourced 
frOIll around the world, reinforcing the project's aims of global appl icati on. In part icular, 
the commitmcnt and dcdication of the three editors of this edition, Clare Bellis, Richard 
Lyon and Stuart Kl ugman, have produced an extremely valuable rcsource for actuarial 
students in Australia, the US, Canada and around the world. 

On behalf of the Institute of Actuaries of Australia, the Society o f Actuaries and the rest of 
Ihe profession , we o ffer our congratulations and sincere gratilUde 10 the editors and authors 
of this second edition of Vllden·,anding ACluarial MmUigemem: the actllarial contm! 
cycle, for the except ional contribUlion they have made to our future. 

Bozenna H intOIl 
President 
Institute of Actuaries of Australia 

March 2010 

S. Michael McLaughl in 
President 
Society of Actuaries 
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Preface to the Second Edition 

The first edition of this book was published by the Institute o f Actuaries of Austral ia 
(Institute) in 2003 . It was written as a textbook fo r ParI [I of the Institute's education 
program but it has since been used around the \vorld - especially by the Society of Actuaries 
(SOA). as a textbook for its Fundamentals of Actuarial Practice e-learn ing course. 

A lot has happened since 2003 and it is now time for a new edition. This edition sees the 
following changes to the editorial team: 

Cl:tre Bellis has moved fro m Australia to the UK; 

Australia-based Richard Lyon, who was a latc addi tion \0 the editorial learn for the 
first edition, has been invo lved in the second edition from the outset; 

US-based Stua rt Klugman has joined the team for the second edition; und 

John Shepherd hus retired and, apart from revising Chapler 5 as author, has not been 
involved in editing this edit ion. 

The three editors for this edition therefore span the globe; regular editoria l telephone 
calls took place in the afternoon (US Central Time), laiC evening (UK) and early morning 
(Austra lia). 

We have taken the opport un ity to revise the topics covered in the book. The number of 
chapters hasn't changed but we have added a chapter about Risk Management Frameworks 
(Chapter 2) and separated Dala and Assumptions (Chapter 10) from Modeli ng (Chapler 9). 
At the same time. a single Assets chapter (14) replaces three investment chapters. One of 
the origina l investment chapters has been updated and is included as a supporting paper 
on the CD. In producing this new edition, we continued to lake nOle of the IAAuSI's Part II 
(Actuarial Control Cycle) syllabus: and we also covered the equivalents in the International 
Actuarial Association (IAA). the Institute & Faculty of Actuaries and the SOA. 

WC havc also addcd an index and a glossary. 

Many of our original authors have returned to update thciT chapters but thc addition of 
several new authors has allowed us to make the panel tru ly international. This, together 
with a range of backgrounds, means a diverse se lection of examples. 

As the chapters were written, they were extensively reviewed by experts around the world, 
as well as by current and recent students. We gratefully acknow ledge the assistance of these 
reviewers, whose names are listed at the end of the book, and also the guidance prov ided 
by the mcmbers of the editorial steering committee. Any errors or omissions remai n, of 
course, the responsibil ity of the editors and the authors of the individual chaplers. 

Finally. our thanks go to Carol Dolan, Actuarial Education Consultan t at the Institute of 
Actuaries of Australia. Carol has overseen the project from start to finish and her patience, 
efficiency, creat ive su£gestions and meticulous allention to dctail have greatly lightened 
our load. 

Clare Bellis. Richard Lyon and Stuart Klugman 

March 2010 





Chapter 1: Introduction 
by the Editors 

1.1 What this book is about 

In th is book we explain the work of actuaries. We show how actuaries contribute to the 
design, construction and ongoing management of systems that provide a wide range of 
financia l services. The typical reader of this book will be a student or actuarial trainee 
who has mastered the economic, financial, mathematical and stalistical techniques of 
actuarial work. For these readers. we explain how actuaries use these techniques to provide 
advice t",enterprises of many types, particularly in financ ial services. Readers from other 
backgrounds will also find the book useful for appreciat ing the work that actuaries perform. 

Our emphasis is on the big picture of actuarial work , concentrating on the fundamental 
concepts that underpin actuarial work across both practice areas and countries. We do not 
cover the detail of laws, regulations, taxation rules, accounting standards and technical 
issues. Such detail is important for actuarial practice but not for our current purposes. You 
will build up your knowledge and understanding of the detail when you start to specialize 
in a particular practice area. either later in your studies or early in your working career. 

Our overview of actuarial work wil l be.strUC'Jured around a framework called the Actuarial 
Control Cycle. The Actuaria l Control Cycle represents the processes typically required in 
the ongoing management ofa financial enterprise, product or scheme, and the relationships 
between those processes. 

1.2 What is an actuary? 

Chances are that you already have your own answer to this question. However. as it provides 
the foundation for this book. here is what three actuarial socielY websites say. 

The Society of Actuaries (SOA, 2010) says: 

An actuary is a business professional who analyzes the financial consequences of 
risk. Actuaries use mathematics, statistics and financial theory to study uncertain 
future events, especially those of concern to insurance and pension programs. 
They evaluate the likelihood of those events and design creative ways to reduce 
the likelihood and decrease the impact of adverse events that actually do occur. 

Actuaries arc an important part of the management team of the companies thai 
employ them. Their work requires a combination of strong analytical skills. 
business knowledge and understanding of human behavio.r to design and manage 
programs that control risk. 

The Actuarial Profession in the UK (AP, 2010) says: 

Most people wi1\ know something about the professions of accountants, doctors 
and lawyers. But tell someone you're an actuary and more than likely they \\idl 
look at you blankly - never having heard of an actuary. 

If, however, they arc aware of the work that actuaries do, they are likely to be 
impressed: being an actuary carries quite a reputation. This is partly due to the 
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difficult exams, but mostly due to the fact that actuaries are experts in a field that 
is renowned for its complexity and mathematical prowess. 

Actuaries apply financial and statist ical theories to solve real business problems. 
These business problems Iypically involve analysing fulure financial events, 
especially when the amount of a future payment, or the timing of when it is paid 
is uncertain. A \01 of actuaries' work might be thought of as 'risk management', 
assessing how likely an event may be and the costs associaled with it. 

Understanding how businesses operate, how legislation may impact and how 
financial economics can affect values are all vilal skills for an actuary. But what 
differentiates actuaries is their core mathematical, economic and statistical 
understanding and their ability to apply this to real financial problems. 

The Institute of Actuaries of Australia (IAAust, 2010) says : 

Actuaries are among the brightest people in the business world. Actuaries apply 
their mathematical expertise, statistical knowledge, economic and financial 
analyses and problem solving skills to a wide range of practical business 
problems. Actuaries help organisations to understand the long-term financial 
implications of their decisions, many of which can affect individuals as well as 
the wider community. 

Actuaries apply their skills in a variety of areas including: 

Measuring and managing risk and uncertainty 

Designing financial contracts 

Advising on investments 

Measuring demographic influences on financial arrangements 

Advising on a wide range of financial and statistical problems. 

Leaving aside the sales pitch, it is clear that these three professional bodies all agree that 
actuaries solve business problems involving risk, particularly in a financial context. 

Problem solvi ng requires bOlh a good understanding of the problem (and its context) and 
the tools to get the job done. Most readers oflhis book will already have the basic actuarial 
toolkit and will add to this toolkit throughout their actuarial education and beyond. 

The actuarial profession has existed for over two centuries and originally concentrated 
on problems in long-term insurance and pensions (superannuation). for readers with an 
interest in the historical background, we have included on the CD some articles describing 
the development of actuarial science. Actuarial skills are, however, morc widely applicable 
than just in the original areas of specialized practice. For example, solving problems 
involving the economics of distribution chan nels for any product is not really any different 
from solving problems connected with the economics of insurance sales. 

Actuaries are also creative problem solvers. As the environment changes and new products 
are needed, actuaries are well-situated to adapt. The book includes examples of applications 
from a variety of practice areas and we encourage you to think, as you study each chapter, 
where else could these tools be applied? In the concluding chapter, we describe some 
applications from areas where actuarial skills would not have been applied even a few 
decades ago. 
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1.3 The control cycle f ra mework 
The Actuarial Control Cycle is a conceptua l framework that is useful in describing the 
processes needed for the development and ongoing management of a financial enterprise, 
product or scheme. It is based on a si mple problem-solving algorithm: 

define the problem; 

design the solution; and 

mon itor the results. 

The whole process, or control cycle. is conducted within an environment or context that 
shapes the decisions taken. The cycle is iterative: the three steps may be repeated or at any 
stage we may return to an earlier step. 

Th is pr~lem·so lving process is universaL It applies to any field of activity. For example. a 
doctor will diagnose a pat ient's condition and recommend treatment. If the condition does 
not improve, the doctor will reassess the diagnosis and the treatment. The doctor's decisions 
will be shaped by the environment: the slate of medical science, the availability of tests, 
drugs and procedures, the circumstances of the patient and so on. At each consultation, 
the doctor wi ll make j udgments about ongoing treatment. weighing up all the available 
evidence, includ ing test results and the patient's progress since the last visit. 

What makes the Actuarial Control Cycle distinctly actuarial is the nature of the work carried 
out at each stage of the cycle. The prob~em w,ill usually (though nol always) involve uncertain 
future cash flows. The process of defining the problem includes understanding the background, 
fu lly identitying all the issues and specitying them clearly to ensure that the client and the 
actuary agree on the work to be done. The design of a solution will almost always involve 
modeling. The actuary may have ongoing responsibility for monitoring the experience as it 
develops and advising on the response. or may seek to build flexibility into the solution. 

Figure 1.1' The Actuaria l Contro l Cyc le 

Copyright 2010 by the Society of Actuaries, Schaumburg, Illinois. Reprinted with permission . 
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Figure 1.1 is a diagram oflhe Actuarial Control Cycle . In this diagram, we include the two 
components of the environment in which actuarial work is carried out. The actuary has to 
take account of external forces, such as economic conditions and the commercial setting. 
Then the whole process operates within the context of Professionalism, which is an inner 
guide to attitude and practice that governs the actuary in carrying out the work. 

1.4 The structure of the book 

The book contains seventeen chapters. each focusing on an aspect of the Actuarial Control 
Cycle, plus this Introduction and a final chapter on Applying the Actuarial Control Cycle. 
The order of the chapters roughly takes us round the cycle shown in Figure 1.1. However, 
the iterative nature of the cycle means that the topics are inter-related and we could easily 
have covered them in quite a different order. No topic can really be considered in isolation, 
so each aUlhor draws on concepts elsewhere in the book, both earlier and later. Generally, 
you should be able to understand each author's message without referring to the other 
chapters but the messages are likely to be clearer on your second reading of the book . 

Chapters 2 to 7 cover the process of identifying and specifying the problem, including 
understanding the context. Our first topic, Risk Management Frameworks (Chapter 2), 
reAects the fact that actuarial problems typically deal with risk. A systematic framework 
helps us approach the problem, as well as helping the enterprises that actuaries advise 
to manage their risks. Next, Being Profossional (Chapter 3) deals with the implications 
for an actuary of being a mcmber of a profession. It is important that you understand 
these implications from the beginning, since they affect virtually everything an actuary 
does. The Needfor Financial Products (Chapter 4) explains how products meet the needs 
of individuals and businesses. The Context of Actuarial Work (Chapter 5) describes how 
external forces must be allowed for by actuaries and the enterprises that they advise. 

Next, we consider how businesses and regulators deal with risk. Applying Risk Management 
(Chapter 6) reviews how risk is managed in financial institutions, while Regulation (Chapter 
7) discusses the impact of actions taken by governments, by courts and by other bodies that 
establish practices and accepted norms. 

The next seven chapters cover the second stage : developing and implementing the solution . 
Pmduct Design (Chapter 8) in some ways offers a solution: the development of a new 
product to meet some need. However, looked at from another perspective, the introduction 
ofa new product is not an endpoint but the beginning ofa whole new set of problems. How 
do we set a price for the product? How do we ensure that the product does not threaten 
the solvency of the provider? Modeling (Chapter 9), Data alld Assllmptions (Chapter 10), 
Valuing Liabilities (Chapter 12), Pricillg (Chapter 13) and Assets (Chapter 14) provide 
the tools to help answer these questions. The Need for Capital (Chapter II) comes in 
the middle of these chapters: you can think of this as representing the fact that capital is 
central to the Actuarial Control Cycle. Capital is needed to finance the cash outflows when 
expenses are incurred earlier than revenue is received and, most importantly for a financial 
institution, to absorb risks. 

Four chapters cover the final stage of monitoring and responding to experience: Solwl/(Y 
(Chapter 15), Profit (Chapter 16), Monitoring Experiel/ce (Chapter 17) and Responding to 
Experience (Chapter 18). The Actuarial Control Cycle's feedback mechanism is explained, 
whereby monitoring outcomes leads to better understanding of both the problem and the 
solution, so that the solution can be improved. 
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Finally, we examine a number of examples from various types of actuarial work in ApP(I'illg 
the ACfIlOr;(l1 COl/frol Cycle (Chapter 19). 

Each chapter, covering a single topic. is written by a different author. As far as possible. we 
have allowed the author to speak in his/her own voice and to address the topic from hislher 
own perspective. This means that the writing style varies qu ite significantly. This presents 
challenges for the reader but reflects the realities of actuarial practice, where information 
must be gleaned from a variety of sources. 

Throughout the book there are exercises to reinforce the concepts being discussed. Outline 
solutions can be found on the accompanying CD. The CD also contains articles for further 
reading. At the end of each chapter there is a list of the relevant items on the CD. 

1.5 An illustration of the Actuarial Control Cycle 

Let's review how the topics in this book fit together by considering a simple example. 
Suppose a life insurance company decides to sell lifetime annuities that increase in line 
with inflation. When the company sells an annuity. it immediately receives a large one
off payment (the single premium). Its commitment in return is to make regular, smaller. 
increasing payments for the lifetime of the customer. As this could be quite a long time. 
it is important that the company's risks are properly managed (Chapter 2). In particular, 
the actuaries advising the company have professional responsibilities (Chapter 3), because 
people will be entrusting a large part of their retirement savings to the company in exchange 
for a lifetime income. 

What needs will these annuities meet and why will people want to buy them (Chapter 4)? 
What is the environment in which the company will offer these products (Chapter 5)7 How 
are they taxed? Are competing products available? What is the outlook for interest rates, 
inflat ion rates and mortality rates? 

The company must understand the sources of risk for these products, such as volatile 
inflation and increasing longevity (Chapter 6). And the regulators (Chapter 7) will also be 
concerned about risk. 

The product has to be clearly specified (Chapter 8). Decisions are needed on design issues. 
such as whether or not the annuity has a guaranteed minimum payment period, what that 
period is and how inflationary increases are to be defined. 

Once the product is specified, an actuary can develop a model to forecast the likely future 
cash flows for the product (Chapter 9). The actuary must analyze available data. both to 
shape the model and to help in setting assumptions (Chapter 10). 

The model will be useful in a number of ways. First. it will help to determine the extent of 
the risk the company will face. Thc company needs to know how much capital (Chapter 
II) to hold for these annuities, in case inflation is higher, or lifetimes are longer, than 
anticipated. The company needs to know the value of the long-'tenn liability it will be 
taking on (Chapler 12). 

Secondly, the model, including allowances for liabilities and capital. will help the company 
decide what prices, or premiums. to charge (Chaptcr 13) for the product, allowing for the 
risks involved and the interests of all stakeholders. 

After meeting initial expenses. the balance of the single premium is invested in assets 
(Chapter 14) to generate income from which to make the regular annuity payments. The 
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selection of assets must take into account the nature of the liabilities, so that the company 
meets its obligations and achieves its profit objectives without taking excessive risks. 

At regular intervals, the company will compare its assets and liabilities to determine 
whether it has sufficient capital - in particular, whether it meets the capital requirements 
set by the regulators and is therefore solvent (Chapter 15). 

Shareholders, and the taxation authority, will also be interested in how much profit (Chapter 
16) is being earned from the lifetime annuities. 

In designing, pricing and managing the product, the company will need assumptions about 
investment earnings, inflation rates, mortality rates and expenses in the future. Over time, 
the actual rates experienced will be compared with those assumed. Any differences must 
be analyzed and understood (Chapter 17). An actuary will advise the company how to 
respond in the light of trends and changes emerging from this monitoring of experience 
(Chapter 18). 

In the control cycle framework, the feedback process closes the loop. In addition, at any 
point in the cycle, there can be a return to a previous step. For example, if the modeling 
process shows that the annuity product involves too much risk, the product design stage 
could be revisited, to seek an alternative product design that could meet the customers' 
needs at less risk to the company. 

1.6 Fred's coffee shop 

The example in Section 1.5 is a simplified description of a typical actuarial problem. To 
help guide you through this book, we have invented another, atypical, example: Fred's 
coffee shop. 

Fred is an actuary in a large financial institution. He enjoys his job but he also wants to try 
something new. He has recently decided to resign and set up a coffee shop. 

We introduce each chapter with a discussion of how it relates to the coffee shop. We have 
chosen a coffee shop because the situation should be familiar to every reader - and, because 
it is not a financial services example, it should help you to appreciate how the Actuarial 
Control Cycle is applicable outside the financial services industry. 

1.7 Applying the control cycle framework 

The control cycle framework can be applied to the management of an entire financial 
institution. It can also be applied to subdivisions of the whole, such as subsidiary 
companies (eg a reinsurance subsidiary or an overseas company), business units (eg 
funds management), operational functions (eg claims handling), product groups (eg retail 
banking products) and, of course, individual products (eg disability income insurance). You 
will recognize cycles within cycles in many situations. 

1.8 Communicating the results of actuarial wo rk 

It is not the role of this book to discuss the principles and practice of good communication. 
This does not mean, however, that they are not important for actuaries. An effective actuary 
needs more than just technical knowledge and skills and experience in applying them. 
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An actuary might produce technically superb models, projections, est imates and analyses. 
bUi whether or not they lead to good decisions, sound strategies, appropriate solutions 
and effective plans depends on tv.'o things. Did the actuary fu lly understand the client's 
(or employer's) real needs? Did the client fully understand the actuary's advice? If both 
answers are "yes." then sound technical work will make a difference. 

Both good listening and strong oral and written communication skills are essential for an 
actuary. An actuary has to communicate effectively with clients and employers - and also 
with other professionals. such as accountants, lawyers, marketers and IT specialists. Many 
projects on which actuaries work generate questions that actuaries are not qualified to 
answer, so advice must be sought from someone who is qualified to give it. 

1.9 C~nclusion 

The Actuarial COlltrol Cycle is a useful framework but it should not be viewed as a template 
for every piece of work . Some roles that actuaries fulfill dcal with on ly one stage of the 
cycle, or may not seem to have any direct connection with the cycle. Nonetheless. within 
this framework you will find principles that will be applicable to all actuarial work . 
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Fred's Coffee Shop - Risk Management 
Frameworks 
In the rest of th is book, we will be introducing each chapter with a brief 
explanation of how it fits into the Actuarial Control Cycle. As Chapter I 
explained. we will be illustrating the principles by following the story of Fred's 
coffee shop. 
The chapter you arc about to read covers the use of a framework to manage 
risk. Th is chapter comes early in the book, because risk management Is what 
the Actua ri al Control Cycle is all about. The chapter introduces the idea of 
Enter!j!ise Risk Management (ERM). As you will see, the important thing about 
ERM IS that the enterprise, and the risks it faces, should be considered and 
managed as a whole. 
In Fred's case, when we talk about an "enterprise," we are talking about Fred, 
his financial situation and personal life, his family if he has one, and even 
his connections and responsibilities to the wider community. He is planning a 
move from a sa laried job worki ng in an office to running and owning a small 
retail busi ness. What risks will this bring? What factors should Fred take into 
account in considering what level of risk is acceptable? 
Think about these questions for a.few moments; then read on: 

The financia l risks include: not making enough money to live on; potentia lly 
losing the money put in to set up the business; not having any money coming 
in if Fred gets sick; and getting sued for large amounts if someone slips in some 
spilt coffee. Lifestyle risks include having to work long and unsociable hours. 
How much Fred worries about these risks will depend on their impact, which 
is specific to his own circumstances. Earning a reasonable income is essential 
fo r the average person with children or other dependents. It may not be as 
important to someone with no responsibilities, or who has just won the lottery. 
When he thinks about the risks, Fred also has to consider the benefits. He will 
gain the freedom and satisfaction of being his own boss. Perhaps he can give up 
commuting and become a part of the local community. 
He has to think about the alternatives as well. Are there other forms of work 
that will offer the same benefits but fewer disadvantages? 

Fred will also consider how he may be able to manage some of the risks. He can, 
for a price, insure against disability and liability claims. He could avoid the risk 
of investlng in the business by assisting at or managing a coffee shop owned by 
someone else. Overall, Fred's decision whether to go ahead with his plans will 
depend on his risk appetite . If he is a cautious person, with dependents, he may 
decide that he should stick with a job that pays a regular salary. If he is much 
more adventurous then a coffee shop is unlikely to be the sort of high-risk, 
high-reward activity that he would enjoy. 

There is a lot for Fred to think about. Having a framework will help him to 
o rganize his thoughts, identify the important risks and have a consistent 
method to deal with them. It will help him adapt quickly to change, including 
taking advantage of opportunities that may come along. 

• 
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Chapter 2: Risk Management Frameworks 
by Ian Laughlin 

2.1 Introduct ion 

Th is chapter begins with an explanation of what we mean by a risk management 
framework. To give context for what follows. it then gives an overview of entity structures 
and governance. It considers definitions of risk and its various types and introduces the 
concept of Enterprise Risk Management (ERM), and then the risk management process is 
discussed in some detail. This leads to discussion of stakeholders and responsibilities, and 
some of\he tools and techniques used 10 support a risk management framework . 

Note that there are no widely agreed defin itions or taxonomy in the field of risk management, 
though there are many examples (including Kamiya et al, 2007) with consistent themes. 
In this chapter, for illustration we general ly will use one or two of the defi nitions or terms 
available (noting sources where appropriate). 

There are many different types of enterprise that operate in our community. Some are one
person businesses and others very large. There are enterprises whose ma in aim is to make 
money fo r their owners, while others, such as charities, exist for the benefit of third parties. 
Still others, such as clubs, exisl fo r the, bene,fit of their members. 

These enterprises are structured in a variety of ways, but most of any size will have fu ll-time 
management stafTand some sort of oversight committee such as a board of directors. All of 
them are exposed to risks of one sort or another and so have an interest in risk management. 
For our purposes we will focus on risk management in large financial services providers 
(i nsurance companies, banks, pension/superannuation funds etc). However, much of what 
we cover is relevant for large and small enterprises ofalltypcs and even for individuals. 

2.2 Risk management framework (RMF) 

At the extremes, risks can be managed: 

in an ad hoc way - as and when some issue is looming or something actually goes 
wrong (which mayor may not be done well); or 

systematically - proactively, based on a thorough understanding of risks. processes. 
controls, responsibilities etc . 

The complexity and variety of risks inherent in the operation of most large businesses 
(particularly financia l services providers) are such that they can only be managed effectively 
wi th the application of strong process and considerable discipline. To do this, there needs 
to be a clear risk management framework, based on a robust model. and clear supporting 
processes and reporting in place. 

As the name implies, an RMF is the "system" III which risk management takes place in an 
entity and so has mult iple elements. 

It is useful to consider a number of views that support this idea: 

APRA (2007) defines the RMF for an insurer as: 

• 
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the totality of systems, structures, processes and people within the insurer that 
identify, assess, mitigate and mon itor all internal and external sources of risk that 
cou ld have a material impact on an insurer's operations. 

ASINZS 4360 states that the RMF is: 

the set of elements of an entity's management system concerned with managing 
risk. 

NOTE I: Management system elements can include strategic planning. decision 
making, and other strategies. processes and practices for dealing with risk. 

NOTE 2: The culture of an entity is reflected in its risk management system. 

The FSA (2006) does not define an RMF as such, but states that : 

Afirll/ must take reasonable steps to ensure the establishment and maintenance of 
a business plan and appropriate systems for the management of prudential risk. 

The IAIS (2008) states that: 

I. As part of its overall governance structure, an insurer should establish, and 
operate within, a sound Enterprise Risk Management (ERM) framework which is 
appropriate to the nature, scale and complexity of its business and risks. 

2. The ERM framework shou ld be integrated with the insurer's business operations 
and culture. and address all reasonably foreseeable and relevant material risks faced 
by the insurer in accordance with a properly constructed risk management pol icy. 

Note the all-encompassing nature of these definitions and comments. Our references to an 
RMF are made in this context. 

2.3 La rge financial services providers 

Most financial serv ices providers have shareholders (that is, owners), but many are "mutual" 
in structure, in that they have no shareholders and they exist purely for the benefit of their 
members/customers. Mutual enterprises include company pension/superannuation funds, 
some building societies (savings and loan societies) and some insurance companies. 

To give context as we discuss risk management, it will help if we first outline in simple 
terms how large businesses are typically organized and managed. For our purposes, we will 
focus on entities with shareholders, but the principles hold for mutuals (with members in 
place of shareholders and sometimes trustees in place of a board of directors). 
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Table 2.1 Typical corporate structure 

Board of Directors {the board) Represents interests of shareholders. Directors 
elected by shareholders. large businesses 
usually have a majority of non·executive 
(or outside) directors. Board oversees 
management's performance; hires and fires 
Chief Executive Officer (CEO); approves 
strategy; responsible for overall governance. 

CEO/Managing Director/President In charge of running the business and 
responsible for its overall performance; 
accountable to the board. 

Senior Management business uniVline Responsible for the performance of a subset 
managers. of the overall business feg motor insurance 

business) or a country'S business. Report to 
CEO. 

Senior Management - function heads/staff Provide support to business units and to wider 
managers (human resources, information entity. Examples include Chief Financial Officer 
technology, finance, actuarial. r isk and Chief Information Officer. Report to CEO. 
management etc) 

Middle Management Report to senior management and generally 
responsible for day-to-day operations. 

Staff Report to middle management and provide the 
Mmanpower.H 

The framework for the working relationships in this sort of structure is often referred to as 
cO/port/Ie governance. 

According to the OECD (2004): 

Corporate governance involves a set of relationships between a company's 
management, its board, its shareholders and other stakeholders. Corporate 
governance also provides the structure through which the objcctives of the company 
are set, and the means of attaining those objectives and monitoring performance 
are determined. Good corporate governance should providc proper incentives for 
the board and management to pursue objeclives that arc in the interests of the 
company and ils shareholders and should facilitate effective monitoring. 

According to the European Central Bank (2004), corporate governance involves: 

Procedures and processes according to which an organization is directed and 
controlled. The corporate governance structure specifies the distribution of rights 
and responsibili ties among the different participants in the organization - such 
as the board. managers, shareholders and other stakeholders - and lays down the 
rules and procedures for decision-making. 

According to the Australian Securities Exchange (2007): 

Corporate governance is "the framework of rules. relationships, systems 
and processes within and by which authority is exercised and controlled in 
corporat ions". It encompasses the mechanisms by which companies, and those in 
control , are held to account. Corporate governance influences how the objectives 

• 
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of the company are set and achieved, how risk is monitored and assessed, and how 
performance is optimized. Effective corporate governance structures encourage 
companies to create va lue, through entrepreneurial ism, innovation, development 
and exploration, and provide accountability and control systems commensurate 
with the risks involved. 

It is clear from this that good corporate governance demands that a business have clearly 
articulated objectives, with a robust framework to support those objectives. 

Inevitably, there are risks to achieving those objectives. Some risks are taken deliberately 
in the sense that they are inherent in the venture and the business is seeking the rewards 
that potentially flow from those risks. Other risks are unwanted. Both types ofrisk need to 
be managed to achieve the optimal outcome - the first type to maximize the reward for the 
risks taken and the second to mitigate the risk as much as practicable. 

Later on, we will discuss where responsibility lies for risk management. First, however, we 
need to better understand what we mean by risk and risk management. 

Exercise 2.1 

From the internet, obtain a copy of an annual report of a major financial services 
provider that you are familiar with and review the comments on structure 
(management and board) and what they say about their corporate governance. 

2.4 What is risk? 

At a simple level, we all operate in a world of uncertainty, because the future cannot be 
accurately predicted. Uncertainties that could lead to an adverse outcome are risks. Many 
(though not all) such risks can also lead to positive outcomes. Modern risk management is 
concerned with both positive and adverse consequences of risks. 

More formally, risk can be (and is) defined in a variety of ways. Sometimes the definition 
used depends on the context. For example, if the focus was on investment then the 
definition may refer to investment results that differ from those expected. Often there will 
be reference to impact and likelihood. For our purposes we will use the definition in AS/ 
NZS 4360: "the chance of something happening that will have an impact on objectives." 

You will see the close link in this statement to the importance placed on objectives in the 
discussion of corporate governance above. 

For some other useful definitions of risk (and of the various risks that we discuss in this 
chapter), you could refer to the internet, including Investopedia and Investorwords. 

2.4.1 Systemic and diversifiable risks 

Some risks are systemic in nature in that they are inherent in a particular "system." For 
example, the risk offailure of the banking system as a whole and inflation risk are systemic 
risks. If there is exposure to the system in question then there is exposure to the risks to that 
system. Systemic risks cannot be reduced by diversification. 
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Likewise, investment in a particular market (for example, the US stock market) results in 
exposure to the risks inherent in that market (for example. a decision by government to 
increase corporate taxation) and cannot be reduced by diversification within that market. 
This sort of risk is called mmfet or systematic risk. 

Other risks can be mitigated by diversification. For example, investing in the shares of 
a particular business has a risk that it will perfonn poorly relative to other businesses -
that is. there is risk that is specific to the individual business. Thi s risk may be mitigated 
by investing in more than one business, as each business will be exposed to different 
risks that are unlikely to occur at the same time. That is. the risk can be reduced through 
diversification and is thus a dil'ersifiable risk. 

2.4.2 F?i sk and reward 

Some risks are taken deliberately - for the potential reward. All business ventures have 
such risks and shareholders provide capital hoping to gain the rewards from these risks. An 
cxample of such a risk might be the expansion of a business to a new country. This could 
be quite expensive and may not work for a variety of reasons, but there may be substantial 
rewards if it succeeds. 

It is important to understand that, by and large, the market works in such a way that the 
larger the potential reward, the higher tl'te risk - that is, the probability of not achieving the 
reward is also higher. If this did not occur, then inevitably capital would be drawn to higher 
returns without consideration of risk. In other words, there is a trade-off between risk and 
reward. One of the cha llenges for any business is to get this balance right. 

The importance of the opportunity inherent in many risks is supported by ASINZS 4360. 
which notes: 

Al though the concept of risk is often interpreted in terms of hazards or negative 
impacts. this Standard is concerned with risk as exposure to the consequences 
of uncertainty, or potential deviations from what is planned or expected. The 
process described here applies to the management of both potential gains and 
potential losses. 

Of course, higher risk does not necessarily indicate a higher potential reward. Indeed 
for some risks there is no potential reward at all. Rather they only expose the business 
to financial costs or other adverse outcomes. A simple example of this would be an 
admini strative error that leads to a product being sold for an incorrect price. 

2.5 Types of risk 

There are not yet universally accepted classifications of risks, so care needs to be taken 
with terminology and interpretation. 

AI the highest level. there are financial and non· financial risks. Each of these can be further 
broken down into lower· level risk types. 

• 
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2.5.1 Financial risks 

2.5.1.1 Credit risk 

Most businesses extend credit to customers and other parties - for example, allowing 30 
days for a customer to pay for goods or services. Some businesses, such as banks and 
building societies, provide credit as a fundamental part of their business - for example, 
lending for home purchase, or for a business purpose, or providing credit card services. 
Provision of such credit involves risks that interest won't be paid as required or the loan 
amount won't be repaid in full and on time. This is called credit risk. 

This is an example of a risk that offers a reward - for example, a bank expects to make a 
profit from its lending activities. The subprime lending behind the global financial crisis of 
2008 vividly illustrates that the risk/reward balance can get out of control ifpoorly managed. 

Invesunents (for example by a pension fund) in fixed-interest securities such as company 
or municipal bonds also involve credit risk. 

2.5. 1.2 Market risk 

Any investment is carried out in the context of a market of some sort. For example, there 
is the stock market, or the property market, or the fixed-interest securities market, or the 
currency market. Any investment thus carries a risk that the relevant market will perform 
poorly, irrespective of the merits of the individual investment. Thus an investment in the 
shares of IBM, for example, necessarily involves exposure to the US stock market. This is 
called markel risk. 

Market risk is another example of a risk that offers reward. In contrast to credit risk where 
the reward is generally clear, the reward fo r market risk can vary greatly. 

2.5.1.3 liquidity risk 

A business has income from its activities (eg sales proceeds for goods it makes and sells) 
and it has outflow (eg costs of its raw materials, and staff wages). The resultant cash flow 
can be irregular and at times negative, even for a successful business. Any shortage of cash 
can be addressed in a variety of ways - eg by capital provided by the owners, by credit 
provided by suppliers, by credi t provided by banks, or by long-term loans provided by 
banks or other investors. However there can be occasions - because of market condit ions, 
or perhaps because of worries about the particular business - when sources of cash dry 
up, causing real problems. The global financial crisis of 2008 generated massive liquidity 
issues for many companies. This is known as liquidily risk. 

Exercise 2.2 

Consider a retail bank that accepts deposits, operates checking accounts, lends 
for house purchases and business purposes, issues credit cards etc. What liquidity 
risks is such a business exposed to and how do you think it might manage such 
risks? What particular aspect of its business model caused problems for the UK 
bank, Northern Rock. when it found itself in financial difficulty in 2007? 
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2.5.2 Non-financial risks 

2.5.2.1 Operational risk 

H 

Any enterprise is supponed by its staff, the processes they follow and the systems they 
use in its operation. Thi s may not always go as planned - mistakes can be made. accidents 
occur, systems can fail. etc - and this can cause damage in one way or another. This may 
be a function of people. process, or systems. 

The enterprise also has to respond to external events such as government decisions. or 
changes in market conditi ons, any of which may have posi tive or negative consequences. 

These are all operatiollal risks. 

Most operational risks do not ofTer any reward for the risk taken. 

2.5.2.2 ~trategic or business risk 

A well-run enterprise will have a clear strategy for outperforming its competitors and 
achieving its objectives. This might include, for example, a focus on niche markets for its 
services; being a "first mover" in its field in adopting new technology; or having a lower 
cost base than its competitors. Clearly. some strategies will work better than others and some 
will not work effectively at all. This is called strafegic risk or slrateg)' risk or busilless risk. 

2.5.2.3 Other risks 

Various other ri sks (often included in operational risk) include: 

application or implemellfatioll risk. This is the risk that , while the theory or intent 
behind a decision or action may be appropriate in the context of an ent ity's governance. 
strategy and/or risk management objectives, the implementation of the decision fails; 

contagion and related party risk; 

competition risk; 

reputati onal risk 

legal and judicial risk: 

regulatory and/or political risk; 

technological change risk; 

extreme events ri sk; 

social attitudes change risk; and 

environment change risk. 

This li st above is not exhaustive and its components are not necessarily mutually exclusive. 
It does. however. provide a useful foundation for our purposes . 

2.5.3 Hazard risks and underwriting risks 

Sometimes. a subset of the operational risks above is classified as Jw=ard riSks. These would 
nonnally include fire, natural perils, crime, injury and liability. Some insurance companies 
are in the business of providing financial protection for individuals or enterprises against 
hazard risks. This requires considerable expenise and there is a risk (called lIIu/enl'rititlg 
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risk) that it will not be done as well as it should be. For example. the premium rate for a 
particular hazard could be set too low. or cla ims might be paid or denied inappropriately. 

2.5.4 Formal definitions of risk types 

There arc various sources of more detailed and formal definitions of the various risk types, 
including: 

Casualty Actuarial Soc iety (2003); 

International Actuarial Association (2004); 

Basel Committee on Banking Supervision (2006). known as "Basel II"; and 

CEA and Groupe Consultatif Actuariel EUfopeen (2007), the glossary for what IS 
known as "Solvency 11" , 

Exercise 2.3 

Do a search on the internet and find out what you can about the underlying 
reasons for the 2008 global financial crisis. What types of risk were of most 
consequence? 

2.6 What is risk management? 

Again there is no generally accepted definition of risk management, but usually a definition 
would have at its heart a systematic (as opposed to ad hoc or reactive) approach to managing 
the impact of risks to the achievement of the business's objectives. This typically includes 
sleps like identifying, analyzing, evaluating and treating risks. 

ASiNZS 4360 defines risk management as: 

the culture, processes and structures that are directed towards realizing potential 
opportunities whilst managing adverse effects 

Less formally, ASINZS 4360 states "Risk management involves managing to achieve an 
appropriate balance between realizing opportun ities for gains while minimizing losses." 
This supports the point made about the risk/reward balance in 2.4.2. 

So it is important to note that risk management is much more than risk avoidance or risk 
redllction. 

We will explore risk management throughout the rest of this chapter. 

2.7 What is ERM? 

The concept of ERM is gathering momentum around the world, in both financial services 
and the broader business community. [t is rising on the agenda for company boards, 
including in their capacity as employers and pension fund sponsors. 

The fundamental idea is that: 

an enterprise faces a wide (and potentially evolving) variety of risks to successful 
achievement of its objectives; 
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these risks need to be managed in a way that reflects not only the individual risks but 
their cumu lative impact on the business; and 

risks should be managed to maximize the value generated for shareholders given the 
risks to which it is (or wou ld like to be) exposed. 

This implies the need to understand not on ly each risk in isolation but also its interaction 
with other risks and risk types and events, so that the overall behavior of the business can be 
properly managed in accordance with its strategy and objectives. Some benefit may result 
from this because of the lack of correlation amongst some of the risks, or there may even 
be negative correlation in some cases, which may provide a natural hedge. For example, 
rather than just looking at operational risk and market risk separately, they would also 
be considered together, their interaction understood and their management coord inated to 
ensure an optimal outcome. 

Concentration of risks (such as a geographic one for a property insurer) is in some ways the 
antithesis of diversification and should also be understood and managed. 

Maximizing value for shareholders includes understanding and exploiting the diversification 
of risks (as we discussed in 2.4.1) and ensuring that rewards are appropriate for the 
risks taken. 

The idea of managing a portfolio of disparate risks holistically is relatively new and still 
developing - and it is difficult to implement well. Not on ly is there a wide range of risks 
to consider but an understand ing of the interactions between differe}1t risks is needed in 
the context of the entity being managed. Further, ERM can involve significant change in 
thinking and priorities, and any wide-ranging change in an established large organ ization 
can be quite difficult to execute. This might be because of complexity, bureaucracy, lack of 
comm itment, genera l reluctance to change or other reasons. Given that many (but not all) 
financial institutions have survived, and indeed thrived, over relatively long periods. there 
can be some resistance to the need to adopt ERM. The state of ERM implementation thus 
varies cons iderably from enterprise to enterprise. 

Further discussion can be found in Tripp et al (2008) and Section 1.3 of IAA (2009). 

2.7.1 Defining ERM 

There are various formal definitions of ERM but, as suggested above, common features 
include a holistic approach to risk across the enti ty and a focus on value optimization rather 
than risk reduction. 

This definition from the Casualty Actuarial Society (CAS) is a good example: 

ERM is the process by which organizations in all industries assess, control. 
exploit , finance. and monitor risks from all sources for the purpose of increasing 
the organizat ion's short and long term value to its stakeholders. 

The following is taken from the Committee of Sponsoring Organizations of the Treadway 
Commission (COSO): 

Entcrprise risk management is a process, effected by an entity's board of 
directors. management and other personnel, applied in strategy setting and across 
the enterprise. designed to identify potential events that may affect the entity. 
and manage risk to be within its risk appetite. to provide reasonable assurance 
regarding the achievement of entity object ives. 

• 
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The definition reflects certain fundamental concepts. Enterprise risk management 
is: 

A process, ongoing and flowing through an entity 

Effected by people at every level of an entity 

Applied in strategy setting 

Applied across the enterprise, at every level and unit, and includes taking an 
entity level portfolio view of risk 

Designed to identiry potential events that, if they occur, will affect the entity 
and to manage risk within its risk appet ite 

Able to provide reasonable assurance to an entity's management and board 
of directors 

Geared to achievement of objectives in one or more separate but overlappi ng 
categories 

2,7.2 Forces supporting ERM 

Forces driving support for ERM are both internal and external to entities and include: 

sharper focus on ERM by rating agencies, as evidenced in Standard & Poor's (2007); 

regulatory change, including: 

o internationally - for example, Basel II for banking around the world, and Solvency 
II for insurance companies in Europe; 

o nationally - for example, APRA and FSA regulations in Australia and the UK 
respectively; 

specific laws - for example Sarbancs-Oxley legislation in the US; 

listing requirements of stock exchanges, which highlight the importance of risk 
management - for example the Australian Securities Exchange (ASX) or the New 
York Stock Exchange (NYSE); 

• losses generated by many more complex organizations in recent years as a direct result 
of poor or inadequate risk management across the business; 

growing appreciation of the value that can arise through controlled risk taking; 

• increasing recognition of the complexity and interdependency of markets and risks, 
accentuated by increasing globalization and the pervasive impact of technology; 

rapid development of financial products, such as derivatives, and their use in retail 
products as well as in financial risk management; 

• improved understanding of risk-based capital and its use by regulators: 

• understanding and usc of risk-adjusted returns; and 

increasing sophistication of risk management techniques. 

The management and quantification of certain financial risks lies at the core of actuarial work. 
However there is a wider universe of risks, which interact with each other and which affect the 
success of entities. These are all managed under the ERM banner. This means that actuaries 
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need to acquire a well·developed understanding of modern methodologies. techniques and 
thinking, including the broader and more qualitative aspects of risk management. 

2.7.3 Integration of ERM into planning 

A well-run organization conducts detailed planning and then manages its business around 
those plans. These plans sel out what the business is trying to achieve and how it intends 
to get there. Typically, there are higher level plans - strategic plans - and lower-level plans 
- operational or business plans. These plans are usually reviewed each year. It is critical 
that the plans address the major risks to the business. Without this, they could completely 
misrepresent the likelihood of achieving the business objectives. The concept of ERM, 
with its holistic approach, lends itself well to strategic and operational planning, which also 
necessarilt;: addresses the complete enterprise. 

Following any strategic planning exerc ise something significant in the business may change. 
For instance, the company may choose to develop new products, expand into other markets. 
change the operational model oflhe business or launch something completely new. 

Any change to a business brings risks with it. Equally, deciding to operate the same business 
model without change can bring risks as changing market conditions render obsolete 
business models that were previously effective. Whenever business objectives are set or 
changed as part of a strategic planning exercise, it is prudent to conduct a risk assessment 
of the objectives and thei r effects upon the b\lsiness. 

Thus it can be seen that ERM is an important part of any strategic planning exercise and 
should be embedded in the planning process. 

Exercise 2.4 

As an extension of Exercise 2.3, find out what is said about risk management, and 
consider how consistent it is with the concept of ERM. 

2.8 Risk management process 

Another key element of an RMF is a discipl ined risk management process. This ensures 
that the entity's people are clear on what they need to do to fulfill their ERM duties. 

There are several established risk management process models in operation around the 
world including ones from FERMA (2002) and from COSO (2004). Another commonly 
used in Austra lia, and having considerable recognition overseas, is ASfNZS 4360 (2004). 
ASfNZS 4360 was the first official risk management standard in the world and has been 
adopted not only in Australia and New Zealand but by government agencies in Canada and 
the UK, and as the stated basis for the CAS risk management process. 

An international standard, ISO 3 1000, is in the process of development at the time of 
writing. The ISO 31000 process model is partly based on ASfNZS 4360. 

The ASINZS 4360 risk management process is set out in Figure 2.1 below . 
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Figure 2.1 AS/NZS 4360 risk management process overview 

- ( 
EST ABLISH THE CONTEXT 

~ 
IDENTIFY RISKS ~ ~ 

0 

'" ~ • z z 
0 w w 
0 • " '" w 
0 '" ~ 

z ANALYSE RISKS w Q 
< 1 '" z 

'" w < < 
~ 

~ < < 
0 ~ 0 

~ z 
J 

~ z 0 EVALUATE RISKS , 0 • l • • 0 
0 

-1 TREAT RISKS 

'----- l 
A summary of the seven elements in the ASINZS 4360 process is provided in the following 
sections together with commentary on certain important aspects in each step. 

Note the inherent use of a cycle - a high-level application of a control cycle. The issue is 
identified and characterized. solutions are put in place, and then results are monitored and 
changes made as required. 

Exercise 2.5 
Map each step in the AS/NZS 4360 process against the Actuarial Control Cycle. 
Are they consistent? 

2.8.1 Establish the context 

ASINZS 4360: Establish the externaL internal and risk management context in 
which the rest of the process will take place. Criteria against which risk will be 
eval uated should be established and the structure of lhe analysis defined. 

To ensure a robust footing for risk management, it is essential that the overall context 
for risk management is well understood and accounted for. This includes the external 
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cnvi ronment, the internal environment and the context for the particular risk management 
exercise being addressed. 

The external environment includes anything of relevance to the risk management of the 
business. Major examples include: 

the legal and regulatory framework - particularly important in the financ ial services 
industry, which is heavily regulated; 

social expectations - regarding the physical environmenl, cli mate change etc; 

the market in which the business is operating, its competitors etc; 

the state of the economy; and 

relationsh ips with other stakeholders. 

The intc. nal envi ronment includes everything within the business of relevance to risk 
management. Major examples include: 

the objectives and strategy of the business; 

the resourcing and capabilities of the business - people. systems, capilal etc; 

the risk appetite and risk tolerance (see below) set down by the board and senior 
management; lind 

attitudes of internal stakeholders. 

Finally, the circumstances of the particular ril'ik management exercise need to be considered. 
For example, risk management of a large project might need to take accounl of: 

project scope; 

project objectives, lime frame etc; 

budgeted costs and margins; 

resourcing; and 

roles and responsibilities. 

Once the context is clear, it is necessary to establish what elements of the context are most 
important from a risk management perspective - in other words, the criteria for assessing 
risks fo r the particular risk management exercise. These could range from simple (eg purcly 
financial) through to a complex set of criteria based on multiple aspects of the context. This 
could incl ude, for example, reputation; compliance with regul3lions; achieving budget; 
and meeting timetable. 

It may be that the criteria emerge over a few iterations of the process (note the feedback 
loops in Figure 2.1). 

2.8.1.1 Risk appetite and risk tolerance 

Risk appetite and risk tolerance are two particularly important criteria. 

As menlioned earlier, shareholders place their capital al risk in a company with the aim of 
achieving a satisfactory return . 

But how much risk are they prepared to take? What is their risk appetite? 

One of the jobs of Ihe board (as representatives of the shareholders) is 10 answer this 
question in a pragmatic way so that management can run the business accordingly. This is 

• 
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far from a simple task. [t needs to reflect information previously provided to shareholders 
about the company, feedback from shareholders lind the board's own views. It then needs 
to be translated into clellr and unambiguous language. 

Usually, risk appetite is specified at a high level. This may be qualitative (eg it might 
include somethi ng like "we have a low appetite for financial risk") or quantitative (eg "it 
is essential that we maintain an A rating"). Ideally, the statement of risk appetite should 
not encourage an unduly conservative approach - for example, a property company might 
make it clear that "we are in the business of property development and recognize the risks 
that this poses, particularly in an economic downturn." The example given above could be 
extended along these lines: "it is essential that we maintain a rating of at least A but we do 
not seek a rating as high as AAA." 

Usually, the focus is on shareholders when risk appeti te is set. However, for financia l 
services providers and their intermediaries, it is also necessary to consider the risk appetite 
of customers. History is littered with examples of people losing substantial proportions of 
their savings through events whose risk was either hidden or poorly disclosed. 

Often, the high-level risk appetite is supported by quantified tolerances for particular risks 
or parts of the business. This helps translate the ri sk appetite into meaningful limits for 
operational purposes. For example, there might be no tolerance for a negative return on an 
investment portfolio more frequently than one year in ten, or no tolerance for a negative 
rcturn at all. In both cases, the expressed tolerance wi ll clearly dictate the nature of the 
assets in the portfolio and how they are to be managed leading to very clear guidelines for 
the responsible staff". 

The requirements of regu lators and the criteria used by rating agencies will also generally 
be taken into account in setting the risk appetite and risk tolerance. 

Further discussion may be found in Bennet and Cusick (2007). 

2.8.2 Identify risks 

ASINZS 4360: Identity where, when, why and how events could prevent, degrade, 
delay or enhance the achievcment ofthc objectives. 

Having established the context and in particular the strategic objectives, it is then necessary 
to identify the risks within the scope of the risk management exercise. At first this may 
seem trivial but this is far from the case, because: 

some risks will be obvious to some people and not to others - perhaps because of 
differing experiences or knowledge: 

risks change over time - perhaps because of changing market condi tions; 

new risks emerge - perhaps due to changes in the markct, technology, business model, 
competition etc; 

some risks are there but are simply missed or glossed over - an example of this is the 
impact of the sharp reduction in credit availability in 2008 on businesses that were 
unprepared for such an issue; and 

some risks are acknowledged but poorly understood. 

So it is essential that there is a rigorous process of identitying risks on a regular basis. The 
first time this is done requires most effort of course, but subsequent iterations are just as 
important, not least because of the danger of familiarity undermining thc process. 
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There are various ways of identifying risks and various parties who can sensibly contribute. 
The main thing is that there is a rigorous process for identification, that the right people are 
invol ved and that there is appropriate challenge and review. 

It is useful to have both top-down and bottom-up exercises. So, for example, sen ior 
management (and possibly the board) could engage in a brain-storming session to capture 
the major risks from their perspective. At the same time, middle management and their 
stafT could be asked to identify all of the risks that they can think of in relation to their 
particular responsibilities. They are closest to the action and often have the deepest insights 
into what the risks are and how well they are controlled. 

These two perspectives then need to be brought together. The top-down outcomes are likely 
10 inform those doing the bottom-up work and vice versa, so a further iteration may be 
necessar. ' to ensure consistency. 

Sometimes consultants are engaged to contribute as they may have a broader perspective 
and be aware of what other companies consider to be their major risks. 

As part of the identification process, each risk should also have noted: 

a clear explanation of the risk 

the controls in place to mitigate the risk; 

• the effectiveness of these controls; 

the person(s) responsible for exerCise dfthe controls; and 

the checks and balances to ensure that controls are exercised as planned and that they 
work as intended. 

2.8.3 Analyze risks 

ASINZS 4360: Identify and evaluate existing controls. Detennine consequences 
and likelihood and hence the level of risk. This analysis should consider thc range 
of potential consequences and how these could occur. 

Armed with the information gathered in the identification process, management can then 
analyze the risks. This is about understanding, for each significant risk , the likelihood of 
the risk eventuating - and, in that event, the impact on the business. 

Together likeli hood and impact give an assessment of the significance or level of a risk. 
Sometimes this is represented as follows: 

risk = impact x likelihood 

Both impact and likelihood can be considered qualitatively and quantitatively, or 
somewhere in between. A quantitative analysis provides most useful information, but often 
it is not possible or practicable to do the calculations. This is where a qualitative analysis 
by knowledgeable and expert people can be very powerful, as often they are able to bring 
a deep understanding to the process. 

A simple qualitative approach might involve classifying risks along these lines: 

impact: high, medium or low 

likelihood: likely. medium or unlikely 

• 
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A combination of "high" impact and "likely" likelihood might be rated as a high risk 
overall; a medium/medium, low/likely or high/unlikely as medium overa ll ; and lowl 
unlikely as low overall; etc. 

A semi-quantitative approach would build on this by giving a numerical range for each 
rating. For example. a high impact might be $10 million to $50 million, a medium impact 
$1 million to $10 million and a low impact less than $ 1 million. 

A more complete quantitative analysis involves a detai led assessment of impact and 
likelihood, as shown in Figure 2.2 (somet imes called a ri!;k heat //lap). The shading indicates 
the overall risk rating; white isa high rating. Because it is not practical to quantify some risks 
in financial terms (eg reputational damage or human safety), another means of rating the 
impact is needed. There might be a few headings under which such impacts are considered, 
such as regulation, staff, customers and reputation, with impact defined on a five-po int 
scale. For example, Level I impact under reputation might be "no adverse publicity at 
all" and Level 5 might be "prolonged and extensive very adverse publicity in the national 
press." As another example, Level I impact under staff might be "no widespread concern 
amongst staffat all" and Level 5 impact might be "loss ofa number ofkey executives; staff 
turnover above X%: or loss of life." 

It is helpful ifboth financial and other types of impact rating can be shown on the risk heat 
map to give a complete picture, as illustrated below. 

Figure 2.2 A sample risk heat map 
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2.8.3.1 Other quantitative risk measures 

The measures above are inadequate or inappropriate for some risks. For example, the 
discussion so far has assumed that for each risk there is a single impaci amount. In fact, 
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there is a distribution about that single figure and for the larger risks it may be possible to 
estimate that distribution. This will help greatly in deciding how acceptable a risk might 
be. as it gives much greater insight. For example, while the average impact amount may be 
acceptable. there Illay be unacceptable outcomes with a reasonably high probability. This 
is illustrated in the followi ng diagram. 

Figure 2.3 Illustration of risk impact ranges 
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Diagrams like Figures 2.2 and 2.3 can be useful in reporting to management and the board. 
We will consider this further in section 2.9.1. 

2.8.3.2 Modeling 

Some risks, or indeed the whole business, may be modeled to help quantify the risks to 
the business. Such modeling can be very complex but can give powerful insights and 
understand ing about possible outcomes. For example, a book of insurance business backed 
by a portfolio of shares and fixed interest sec urities could be modeled stochastically. 
Amongst other things. the distribution of returns of the assets would be inputs to the model. 
The model wou ld show the distribution of profits and so give a very good understanding of 
the riskiness of the overall business. 

Detenninistic modeling can also be very useful in estimating expected outcomes. II is also 
possible 10 compi le a set of input parameters for such models to represent a range of scenarios. 

Scenario modeling involves the identification of a set of circumstances that could occur 
and working through all the aspects of the business, risk management plan. strategic 
plan etc to determine what cou ld happen to the business if this scenario came to pass. An 
important issue to consider in this context is that of management action. For example, if 

• 
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the scenario being modeled is a drop in values in an investment portfolio, both the action 
taken by management (for example, sale of shares as the market falls) and the timing ofthis 
action are critical to understanding the likely impact. In a scenario of deteriorating claims 
experience on a trauma insurance product the question may be how much premium rales 
will be increased and when. 

Greal care should be taken with models. as it is easy to rely 100 much on what they produce 
and in practice there may be considerable uncertainty over the results being produced. This 
might be because of weaknesses in the model itself, inappropriate or inaccurate parameters, 
poor data or human error. 

2.8.3.3 Stress testing 
Scenario modeling can be particularly helpful in stress testing the business, by considering 
very adverse scenarios and assessing how the business might cope. These sorts of 
circumstances, which can threaten the very existence ofa business, can be difficult to allow 
for properly in stochastic modeling. 

An example from recent history is the 2007-08 credit/financial crisis. If a risk manager 
had considered the possibil ity that a cred it crisis (or a major market downturn, or a global 
recession) could occur when assessing and analyzing the company's fisk profile, the relevant 
risks would have been identified and appropriate management or mitigation strategies put 
in place to allow the company to cope if these circumstances did arise. 

2.8.3.4 Analysis and ERM 
[frisks and/or risk types are analyzed in isolation then good ERM practice would demand 
that there is further work to understand how the various risk types interact with each other 
and how they may be managed to produce an optimal outcome for the whole business. 
Modeling of the business lends itself well to this, but this still requires considerable 
understanding of the risks and their interaction jfthe modeling is to be of value . 

2.8.3.5 Unmeasurable, unknown, omitted and emerging risks 

Some risks may not be measurable. Examples include the impact of a damaged reputation 
and the entry of a new competitor. The question then becomes how to address risks that 
cannot be measured. Of course, the impact of such risks cannot simply be disregarded as they 
may be very significant. This may be a matter of judgment by management and the board. 

Other risks may be unknown, or simply not thought of when going through the risk 
identification process. Again, it is not appropriate that these risks be ignored in the process. 
Rather, the board and management , having satisfied themselves that the risk identification 
process has been exhaustive, must acknowledge the possibility of unknown or omitted risks 
and ensure that appropriate processes are in place to quickly and appropriately address any 
such risks should they materialize. 

Also, there are new risks emerging through changes in the environment, as well as changes 
in the consequences of identified risks. To presume that all relevant risks can be identified 
(leI alone measured and mitigated) is to presume that no new risks will emerge. This 
is clearly a dangerous and inappropriate perspective to take. For example, consider the 
changes in financial risks due to new investment vehicles being developed; the impact 
of technology and the globalization of investment markets; the rise of longevity risk ; the 
growing awareness of the risks of climate change; and the worldwide rise of identity theft 
and money laundering. 
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2.8.4 Eva luate risks 

ASINZS 4360: Compare estimated levels of risk against the pre-established criteria 
and consider the balance between potential benefits and adverse outcomes. This 
enables decisions to be made about the extent and nature of treatments required 
and about priorities. 

Now that the risks have been identified and they and their potential consequences are well 
understood, it is necessary to decide what to do about them and what the priorities are for 
this work. 

To do this, we must return to the context work and the criteria that were identified then for 
assessing the risks - in particular risk appetite and risk tolerance (as discussed above in 
2.8.1.1) - and the risk analysis work (see 2.8.3). 

[t can helfJ if the risks are grouped along these lines: 

Strategic or business risks inherent in the venture and consistent with the organization's 
risk appet ite and strategic objectives, where the potential rewards justify the risk being 
taken. 

Those risks that are acceptable. 

These mi ght include ri sks that are reasonably small , or where there is no economic 
justification for addressing them, or where there is a low priority. 

Those risks that are completely unacceptable and need treatmeRt irrespective of cost 
or other consequences. 

These incl ude: 

o risks that are inconsistent with the risk appeti te statement and in particular outside 
a specified risk tolerance; and 

o risks that fall into the high category following the analysis - see the white area III 
the risk heat map in 2.8.3 . 

Those risks that need to be managed in a balanced way, involving consideration of 
treatment options and costs - and striking an acceptable balance. 

2.8.5 Treat risks 

ASfNZS 4360: Develop and implement spec ific cost-effective strategies and 
action plans for increasing potential benefits and reducing potential costs. 

Evaluation of the risks prepares the ground fo r their treatment. 

There are variolls options for risk treatment, namely: 

reduce; 

avoid; 

transfer: 

retain; and 

exploit. 

In this section. we discuss these options. the associated issues and the nature of the risk 
remaining after treatment. 

• 
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2.8.5.1 Reduce the risk 
If the risk is considered too high relat ive to the risk appet ite or tolerances. then the first step 
is to consider ways to reduce likelihood or impact, or both. This would normally be through 
the application of controls (for example, comprehensive testing could be introduced into 
a process) or other actions (for example, reassigning responsibility to a more experienced 
person or changing the price of a product). 

A good example of reducing the impact ofa risk is the insurance of a building against fire. 
This has no impact on the likelihood ofa fire, but significantly reduces the financial impact. 

An example of reducing likelihood ofa risk is a bank setting a high income requirement for 
anyone wanting a home loan, so default on the loan is much less likely. 

2.8.5.2 Avoid the risk 
If the risk is simply one that the business is uninterested in taking, or if the risk cannot be 
reduced to acceptable levels. then the business may choose to avoid the risk altogether. 
For example, it might decide to cease operating in a particular country altogether because 
political risk was too high and could not be reduced satisfactorily. 

2.8.5.3 Transfe r the risk 
A risk might be one that can't viably be reduced but which the business does not want to 
avoid altogether. For example a property insurer might willingly provide comprehensive 
insurance in a particular market but be uncomfortable with the risk posed by cyclones in 
the area concerned. [t could then reinsure the risk of cyclone damage and hence transfer 
that risk. As another example, a pension fund might have a sum invested in the stock market 
but be concerned that the risk of a substantial fall in that market is increasing. Rather than 
sell some of its shares, it might choose to use derivatives to reduce its exposure to a fall. 

There is usually a cost to make such transfers and, importantly. a new risk usually emerges: 
cOllnlerparf)' risk, being the risk thallhe transferee fails to meet its obligations. 

2.8.5.4 Retain the risk 
A risk might be quite acceptable as it is. For example, an insurance company might invest 
some of its funds in the stock market and fully understand and accept the risk that this 
poses. At a more basic level, there might be a modest risk of a low-impact operational 
error, which would be too expensive to eliminate or reduce. 

2.8.5.5 Exploit the risk 
As already mentioned, every busi ness lakes certain risks with the intention of gaining 
rewards from those risks. Fonowing an analysis of all of its risks, a business might find 
that it is being rewarded parti cularly well for a parti cular risk and so decide that it should 
increase its exposure to that risk to exploit the opportunity. For example. it might decide 
to increase its operat ions in a foreign country because of success to date. recognizing that 
there are risks in doing so because of an unstable political situation. 

2.8.5.6 Risk treatment issues 
The challenge is to decide the most appropriate treatment for each risk selected in the 
evaluation step. A host of factors might be considered in making this decision, including 
views of various stakeholders; consistency with business objectives and plans; available 



RiSk M~n~gemenl Fremeworks 31 

resources; possible side effects such as new risks; durability of treatment; effectiveness and 
robustness of controls; and legal issues. 

The availability of capital can be a very important consideration, particularly In accepting 
or exploiting a risk. Capita l is provided by shareholders to finance the operations and 
development of the business. Capacity to take business risk may be constrained by the 
supply of capital or borrowed funds, as we shall see in Section 2.12. 

It is then a costlbenefit exercise - understanding the benefits of the various treatment options 
and their respective costs and choosing a treatment (or set of treatments) that produces the 
optimal outcome with an acceptable residual risk level. This does not necessarily mean a 
comprehensive costlbenefit analysis for every risk, as knowledgeable and experienced staff 
will often be able to identify the best way forward quite quickly. However, there should be 
clear reas9ns for the treatment chosen and a target risk level outcome identified. 

Sometimes the costlbenefit analysis will be a quantification exercise. At other times, it will 
be qualitative work. 

Exercise 2.6 
Consider an insurance company that has found that a particular feature in one of 
its products is generating much higher claims than planned. However, the feature 
is important from a marketing point of view, so the company doesn't want to 
simply remove it from Ihe product. Re\riew the company's various options for 
treating the risk of ongoing excessive claims. 

2.8.5.7 Inh e rent versus residual risks 

It is important to recognize that the behavior and relative importance of net or re.~'idllal 
risks (those risks present after mitigation and controls are in place) may be very different 
from the behavior and relative importance of the underlying gross or inherent risks (those 
risks present before mitigation and control s are in place). If we refer to Figure 2.2. effective 
controls might shift a risk from right toward left, or from top toward bottom. or both. 
For example. an insurer may be exposed to losses of hundreds of mil lions of dollars if a 
hurricane were to occur in the Gulf of Mexico. However, appropriate reinsurance might 
restrict total losses from anyone hurricane to, say, $50 million. In this case. the risk might 
move from the top toward the bottom of the diagram but not move from right to left. 

In the context of AS/NZS 4360 and Figure 2.1 , the net risks are those that remain after the 
"treat risks" step has been executed. 

Thus, a ll steps must be repeated once the treatment has been agreed and implemented. The 
feedback loop in Figure 2.1 reflects this iterative process. 

Exerci se 2.7 
Consider a bank which lends to businesses and so is exposed to significant credit 
risk. Try to think of controls or other mitigating actions that might reduce both 
the likelihood and impact oflosses fro m credit risk (refer to Figure 2.2) . 

• 
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2.8.6 Mon itor and review 

ASINZS 4360: It is necessary to monitor the effectiveness of all steps of the risk 
management process. This is important for continuous improvement. Risks and 
the effectiveness of treatment measures need to be monitored to ensure changing 
circumstances do not alter priorities. 

Having been through the processes of identification, analysis and treatment, one might think 
that the process would be finished. However, much will have been learned, circumstances 
may have changed as a consequence of the process to date (for example, controls may 
have been put in place when a fisk became better understood) and treatment may not be 
implemented or work as intended. 

The risk management processes must not be treated as distinct from normal business. 
Rather, they must be embedded in the business thinking and operations. Thus, as the 
business changes and evolves, risk management will be addressed and changed accordingly. 

The risk management function should continually monitor the workings of the risk 
management process to ensure that it is operating as intended; all parties are carrying out 
their responsibilities; controls are working as intended; reporting of issues and failures are 
being made as required: etc. 

Regular audits of the operations ofthe business also play an important role by checking the 
effectiveness of controls and other aspects of the risk management process. Special audits 
of the risk management process may also be carried out. 

All ofthis work needs to be fed back into the risk management process, so that it is changed 
and improved as required. This is reflected in the feedback loops in Figure 2.1. 

2.9 Communicate and consult 

ASINZS 4360: Communicate and consult with internal and external stakeholders 
as appropriate at each stage of the risk management process and concerning the 
process as a whole. 

While we have presented this as the last step in the risk management process, in fact 
communication and consultation with relevant stakeholders must take place throughout 
the process. Indeed, this should also be the very first step in the process. 

We have explained that there are various stakeholders in an organization'S risk management. 
Each should be consulted in a manner consistent with their interests and responsibilities. 
This will ensure that knowledge and experience of all stakeholders is exploited and that 
there is buy-in to the overall process. 

This is an iterative process, which is reflected in the feedback loops in Figure 2.1. 

2.9. 1 Documentation and reporting 

Much of what has been discussed above should be documented in a formal way for the 
record and to help with communication. Timely, infonnative and appropriate reporting 
is critical to sound risk management. The "monitor and review" and "communicate and 
consult" elements of the ASINZS 4360 process require a form of reporting. 
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The format that this report ing should take depends on the size and complexity of the 
business in question. Commonly used report types include: 

risk register - that is, a description of all relevant risks idenlified for the business; 

iI/cit/em register - a record of what has gone wrong over time, setting out identified 
causes, costs etc; 

key risk il/dicators - measures that are monitored to highlight levels of risk: and 

various ways to provide infonnation about the specific risks facing the business. 

These last range from detailed information about each of the significant risks (eg context. 
explanation, history of incidents, controls in place, plans for improvement and target 
residual risk) through to summary reports like that shown below in Figure 2.4. This is a 
version ol the risk heat map shown in Figure 2.2, with two risks shown for illustration 
typically it might show the top 10 risks. This is a particularly powerful form of reponing 
because it is rich in information. 

Figure 2.4 Sample residual risk heat map 
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Another example of this sort of reporting is given in Section 6.2 orIAA (2009). 

These reports need to be considered by the appropriate people. This may include centralized 
risk and business un it risk managemCni functions, as well as management at appropriate 
levels within the company. This will culminate in the major risks being considered by the 
board - eg where there is potential brand damage. The nature of the reponing will .... ·ary, 
depending on the audience, with management, risk, actuarial and financial staff considering 
much more detail than the board. 

• 
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2.9.2 Risk management policy and/or strategy 

A major component of documentation is the risk management policy. This should be 
approved and issued by the board so that it starts at the top and covers the whole business. 

The risk management policy would normally include: 

background and context. including the connection to the business objectives and 
strategy: 

risk appetite and risk tolerances as set by the board; 

the risk management process to be used; 

how the company assesses its key risks: 

• the respective responsibilities of the board, senior management. relevant committees 
and front-line staff; 

• how risk management performance is to be monitored; and 

• the nature, frequency and timeliness of reporting. 

Sometimes the risk managemellf policy is a higher-level document and more of the dctail 
is provided in a document called the risk mallagemellf strategJ'. 

2.10 Execution 

In many ways. cffective implementation of the risk management policy is the most 
problematic aspect of sound risk management and the difficulty in doing this well should 
not be underestimated. There are many examples in the 2008 global financial crisis of 
businesses with well-crafted risk management policies but whose risk management 
execution failed badly when it most counted. 

An understanding of the importance of - and a belief in - the benefits of sound risk 
management must be embedded in the business at multiple levels. This is not easily 
achieved and is ultimately reliant on strong and ongoing leadership from the board and 
senior management. 

Performance of the people in an entity is fundamental to successful ERM and is very 
difficult to get right. Lei's consider why, by looking at a sporting analogy. 

Many of us follow sporting teams of one sort or another. Most of us would agree that, for 
a team to be successful, it needs something along the lines of: 

good people - talented, capable; 

• clear roles - each team member allocated a position in the team and playing accordingly; 

good management and training - the coach is capable, understands the game and his 
or her players. improves their skills and is able to get the best out of them; 

good leadership - the learn captain gives direction. motivates. makes good decisions 
etc: and 

commitment - players have a positive attitude and a belief in the team and its goals. 

Successful implementation of ERM is very simi lar and each of the points mentioned for 
the sporting team applies equally to ERM in an entity. Staff involved in risk management 
need to be capable; have clear responsibilities; be properly trained and managed; be well 
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led: and be committed to high·quality risk management. It is very difficult to achieve this 
across a complex financial services business. However, failure in any of these areas can 
undermine the whole risk management process. 

It also takes time for ERM to be operating successfully, even if implementation is managed 
"ery well. This is because there will often be significant change in responsibilities, 
procedures. reporting etc, as well as a marked sh ift in attitude to risk management. 

11 is critical that risk management reporting is clear and unbiased so that senior management 
and the board have sound foundations for making decisions and running the busincss. To 
help with this, it is now common in financial services organizations to have a specialist risk 
management function (explained in more detail below) and for both internal and external 
audits to include risk management within their scope. 

\-

2.11 Risk management interests, responsibilities and governance 

A robust ERM governance framework will have clear roles and accountabilities for the 
various parties, including the board, board risk committee, senior management, central risk 
management function and business unit statT. 

Nearly all the parties involved in a financial services provider are exposed to its risks of one 
sort or another and so have an interest in the quality of the company's risk management. At 
the highest level. each stakeholder is responsible for managing the risks to wh ich he or she 
is exposed. However. many of these risks affect more than one party; and often one party 
depends on the risk management of another (so that the first party has a counterparty risk). 

2.11.1 Shareholders 

2.11.1.1 Why shareholders have a stake in risk management 

Shareholders provide the capital to support an enterprise. This capital is knowingly put at 
risk with the aim of reaping the rewards from the enterprise·s success. So they are exposed 
to both strategic risk and implementation risk. Shareholders are "at the bottom of the food 
chain" and so are most at risk if things go wrong. 

It is the nature of financial services providers that their shareholders are exposed to varying 
degrees, to all of the financial risks mentioned above. 

They are also exposed to most of the non-financial risks mentioned above in Section 2.5.2. 

2.11.2 Board of directors 

2.11.2.1 Why the board has a stake in risk management 

The board represents the interests of shareholders. so directors are indirectly exposed to the 
same risks as shareholders. 

The board also has moral and legal obligations to customers and these 100 are exposed 
to risks. 

In their own righl. directors are exposed to various risks. including personal financial 
liability in cenain circumstances. eg negligence. 
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2.11.2.2 Board responsibil it ies 

The need for risk management to be "driven from the top," the need to have clear risk 
management processes and reporting, and the need for a risk-aware culture are in the first 
instance a responsibility of the board. In many countries, this is strongly reinforced by 
regulation. For example, APRA (2007) says that: 

the board is ultimately responsible for the risk management framework of the life 
company; 

• the board is responsible for the risk management framework whether or nOI 
risk management and business operations are outsourccd or are part of a corporate 
group; and 

the board must provide APRA with a risk management declaration, relating 10 each 
financial year of the life company, signed by two directors stating that, to the best of 
their knowledge and belief. having made appropriate enquiries: 

o the life company has systems in place for the purpose of ensuring compliance 
with relevant legislation; 

o the board is satisfied with the efficacy of the processes and systems surrounding 
the production of financial information at the life company; 

o the life company has in place a risk management strategy, developed in accordance 
with the requirements of the Prudentia l Standard; and 

o the systems thai are in place for managing and monitoring risks, and the risk 
management framework , are appropriate to the life company, having regard 
to such factors as the size, business mix and complexity of the life company's 
operations. 

Beyond the regulatory requirements above, best ERM practice requires that the board sets 
the tone for "the way we do things around here" - that is, the culture. If the board shows 
linle interest in the risks and the way they are managed, chances are that risks will be 
managed poorly. Conversely, if there is keen interest and understanding of the risks and their 
management, supported by tight and clear risk management processes and regular monitoring 
by a dedicated committee, and if senior management rewards are linked to effective risk 
management, then risks are much more likely to be managed welL A related point is that 
the key risk management jobs must be rcsourced appropriately in tcnns of both quantity and 
quality - ie enough people who understand the business and are not afraid to speak up. 

We discussed the risk management policy and risk management strategy - the formal 
record of the board's views and guidance - in Section 2.9.2. 

2.11.3 Board risk management committee and audit committee 

Often a board will appoint a subcommittee of itself to oversee risk management. This 
recognizes the importance of the board's role in risk management and helps to ensure that 
appropriate attention can be given to it. The risk management committee would normally 
deal with senior management and the risk management function on all matters to do wi th 
risk management, reporting to the full board as required. 
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Usually, Ihe board will have an audit committee ( 0 oversee internal and external audit 
activities - and sometimes the risk managemenl committee and the audit committee are 
one and the same. 

Internal and external audits play an important role in risk management for example, 
the adequacy and effectiveness of risk and financial controls would normally be checked 
as part of a regu lar audit. Also, it has become common for audits to be risk·based, 
in that rime and resources are devoted to those areas of most risk, and this ensures a 
focus on risk management. 

2 .11 .4 Senior management 

Flowing on from the board·approved risk management policy, a key responsibi li ty of senior 
managem~t is to implement and operationalize this policy into day-to-day actions. limits 
and expectations for all employees. At a cultural level, senior management needs to ensure 
that the right messages with respect to risk management are sent throughout the entity, in 
line with board expectations. Senior managers need to ensure that: 

bad news gels passed up the chain in a timely fashion so that problems can be headed 
off before they grow in size - shoot ing the first messenger might not be smart 

business growth doesn't become stifled through excessive risk avoidance; 

frOnl-line staff are clear which risks are acceptable and which are not; 

appropriate rewards are given for "good': risk taking: and 

there is no perception that "risk management is someone else'sjob." 

Increasingly, senior management 'earns within financial services providers now include a 
Ch ief Ri sk Officer (eRO) role. The eRO leads the central risk managemelll function. The 
role is quite broad but a key function is coordination of risk management activity across 
the whole company. It is critical that there is no perception within the firm that "the eRO 
is managing risk, so [don', need to." 

The CRO role has emerged in the last ten or so years for si milar reasons to those for 
the existence of speciali st risk committees of boards. Risk management has become 
more complex and time demanding for the reasons given previously. In most cases, risk 
management at the senior executive level cannot be managed appropriately by other 
executives, such as the CEO or CFO, if they are to execute their other responsibilities 
properly. The CRO is needed to share this workload and give risk issues the allention that 
they deserve. 

A risk management function also plays an important role in terms of independent 
reporting, as this function can have a more objective view of the risks facing a unit than its 
management. 

It is also common to have a committee or series of committees (each considering different 
risk types, such as operational, financial, legal and compliance) of senior management to 
provide oversight of risk management. 

2.11.5 Chief Actuary 

In insurance companies and in some pension funds. there is usually a senior actuarial role. 
Sometimes this has part icular responsibi li ties dictated by regulation (eg in Australia, the 
Appointed Actuary role for insurance companies or. in the UK. the With-profits Actuary 

• 
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and the Actuarial Function Holder). For our purposes, we will refer to such roles as the 
Chief Actuary. 

If the Chief Actuary is a member of the sen ior management team that reports to the CEO, he 
or she will have the same responsibility as other managers for the risk management culture. 
In addition, it is very likely that the Chief Actuary will have particular responsibilities for 
aspects of fisk management. These will be a function of the particular job, but may also 
include regulatory responsibilities. Forexample, in Australia, the Appointed Actuary for an 
insurance company must include an assessment of the suitability and adequacy oflhe risk 
management framework in the Financial Condition Report. 

Different views exist as to whether the Ch ief Actuary can or should also be the CRO in an 
insurance company. For instance, does he or she have suffic ient time to fulfill both roles? 
Or is there any conflict of interest in one person holding both positions? These questions 
have not yet been answered definitively. 

2.11.6 Middle management and staff 

This is where much risk management occurs operationally and so is critically important. 

Risk management processes must be well thought through, abso lutely clear and well 
documented. Job descriptions shou ld include risk management responsibilities and 
performance appraisals should give appropriate weight to the performance of risk 
management duties. 

They must then be carefully managed to ensure thei r proper operation and effectiveness. 

If risk management is given lip service here. it will surely fail. 

2.11.7 Customers (policyholders, bank depositors and borrowers, 
pension fund members etc) 

Customers have a direct interest in their financial services provider's risk management, 
with risks including: 

direct exposure to the financial risks listed in Section 2.5. 1 above through many 
products (eg mutual funds or defined contribution pension funds); 

underperformance of their product (eg investment performance of a mutual fund 
relative to peers); 

• poor service (eg administrative errors): 

failure of the entity. so that contractual obligations (such as guaranteed benefits) are 
not met; and 

fo r members of defined benefit pension funds, failure of the sponsoring employer in 
various ways. 

Customers have a responsibility to choose the services and the provider of those services 
carefully. However, it is often not possible or practicable for this to be done thoroughly and 
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they should be able to rely on the "system" to providc some prOlection. Regulators have an 
important role here, as can be seen below. 

2.11.8 Regulators 

Both prudent ial and market conduct regulators have a keen interest in the risk management 
of a financial services provider, as can be seen from their responsibilities: 

Prudential regulators have an obligation to financial services customers to operate a 
regulatory regime that provides a high degree of confidence that a financial services 
provider wi ll always have adequate resources to meets its obligations to customers. 

Market conduct regulators have an obligation to protect customers from inappropriate 
practices by financial services providers. They reduce fraud and unfair practice in 
finan~ial markets and financial products; protect and enhance market integrity; and 
provide customer protection, including ensuring proper and timely disclosure of 
information, fair treatment and adequate redress to complaints. 

Financial services regulators set down a wide range of requ irements for the entities they 
license. These usually include rules for risk management and for the capi tal required to 
support the risks in the business. Regulators are responsible for the effectiveness of the 
regulations and fo r supervising the licensed entities in the application of those regul ation~, 
10 ensure a stable and fa ir market, balanced with the need for competition, innovation and 
good service. The events of2008 suggest that.there have been some failures in this process. 

It is important to note that regulators only have an indirect responsibility in the risk 
management of a particular financial services provider. The direct responsibility lies with 
the board and management. 

2.11.9 Service providers and intermediaries 

Service providers for financial inst itutions - such as admi nistrators, investment managers, 
insurers and consultants - also have an interest in the institution 's risk management: 

Administrators are exposed to operational risk, both in their own right and on behalf 
of their clients. both of which may be impacted by the financial institution's risk 
managemcnt . 

Advisers are exposed to rcputational risk if their advice is poorly implemented. 

Intermcdiaries (such as insurance agents) may be heavily reliant on the success of the 
financia l inst itution. the quality of its products and supporting material etc. 

2.11.10 Employers as pension/superannuation fund sponsors 

Employers as pension/superannuation fund sponsors have an interest in the fund's risk 
management, because: 

• 

they typically have a range of regulatory obligations, for example payment of 
contributions in a timely manner; 

they are exposed to counterparty risks, particularly with respect to the trustees, whose 
decisions can have a direct financial impact on the employer. That is, the employer can 
have indirect exposure to the fund's financial risks; and 

• 
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their reputation as an employer can be adversely affected by the performance ora fund 
that they sponsor. 

2.12 Capital and risk management 

Every company requires capital to allow it to operate. Many financial services businesses 
(such as insurers and banks) require a good deal of capital to be held in the company to 
ensure that they can provide their customers with the security that they demand. 

The providers of this capitat , whether it be debt or equity, expect a reasonable return for the 
risks they face by investing in the company rather than investing it somewhere safer. such 
as a bank deposit. 

The main risks faced by capital providers are that part or all of their capital is [OSI; that 
the capital is not available (or returned to them) when it is required; or that the return 
achieved on that capital is not as high as expected or required. Thus, the riskier a business is 
seen !O be. the higher the expected return required by providers of capital for them to 
risk their capital. 

2.12.1 Economic or risk·based capital 

This principle is inherent in the concept of risk·based or economic capital. Economic 
capital is essentially the capital theoretically needed to support a venture, given its risk 
profile. With the use of this concept the parts ofa business that are riskiest have a higher 
allocation of capital for management purposes than less risky parts. This in turn means that 
they need to generate a higher profit to service this capital. 

The use of risk·based capital is a key way for the board to focus the business on risk and 
reward relationships. through both: 

demanding a higher return on riskier parts of the business; and 

incentivizing management to reduce risk and therefore make the return hurdles easier 
to achieve. 

2.13 Critical success factors and causes of ERM failure 

In our discussion so far, we have given an overview of the most important aspects of risk 
management. We will now highlight some of the points thai are most critical to successful 
enterprise risk management. 

Earlier in the chapter, we emphasized the importance of the culture of an organ ization to 
the success of its risk management. This in turn is driven by the anitude and commitment 
of the board and senior management. Together. these form the bedrock of sound risk 
management and if they are not right. then all of the processes. systems. calculations and 
reporting that might otherwise be done will count for linle. 

The board and senior management must also agree and clearly communicate their 
risk appetite to provide appropriate direction for the rest of the organization - and 
we have noted that this is far from simple. This, then, can be a point of weakness and at 
worst can undermine the whole process. Done well. though, it can add great clarity of 
purpose and direction. 
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There is. therefore. a need for a structured process and supporting systems. A formal 
process like ASfNZS 4360 provides considerable structure and discipline and a consistent 
framework for use across an enterprise. 

Simply adopt ing a formal process means liule. Slaff and management need to have 
appropriate risk management sk ills and understanding of the business to ensure that 
the process will work and they must embrace risk management. They must then be 
rewarded in a way that encourages appropriate risk management to reinforce the desired 
behavior. It is worlh noting thai there is a view thai one of the causes of the 2008 global 
financial crisis was remuneration that encouraged key staff in some organizations to take 
inappropriate risks. 

Lastly, risks must not be managed in silos but a holistic approach taken - as per the concept 
ofERM . 

2.14 Measurement of success 

ERM is a rapidly evolving field and assessment of its effectiveness is in its infancy. 

Nonetheless, effective risk management has a significant impact through more effective 
use o f capital, lower costs, deeper understanding of Ihe business and more stable financial 
results. And this should manifest itself in performance against the enterprise's objectives 
- eg improving the value of a business 'to its'shareholders through profit and share price. 
These are measurable outcomes, though unambiguous attribution of benefits to risk 
management may be difficult. 

There have been some analyses done of the relationship between the quali ty of risk 
management and business performance but it is early days in this process. From a different 
perspective, it is very likely that analysis will, in due course. show that the cost of risk 
management fai lures in the financial crisis of 2008 has been enormous. 

Of course. wh ile risk outcomes within an organization's tolerances give a positive indication. 
this is not enough to demonstrate that its risk management is actually working well. It 
might s imply be a reflection of luck or a relatively benign environment. A much better 
indication usually emerges in harsh conditions, when the organization is under stress. 

2.15 Practical impl ications for actuaries 

The act uarial profession has its roots in the management of certain risks within insurance 
companies, pension funds and other financial enterprises. It has been very successful in 
this over a long time. 

However, risk management has evolved rapidly in recent years, with the development of 
new thinking. concepts, tools and techniques. This is amply demonstrated by the rising 
importance of ERM in the eyes of regulators, boards and senior management. In the 
modern world, it is crit ical that actuaries have a broad perspective and deep understanding 
of ERM. so that: 

they understand how their work contributes to the overall risk management of an 
enterprise: and 

• 
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they are able to embrace opportunities fo r and competently carry out roles in risk 
management as they emerge and develop. 

2.16 Key learning points 

• Emphasis on corporate governance has increased significantly in recent years. 

Robust risk management is fundamental to sound corporate governance. 

This in turn requires a comprehensive risk management framework. 

The culture, driven by the board and senior management, is absolutely critical. 

Many parties have a role in risk management - and responsibilities need to be clear 
and staff properly trained and rewarded. 

There is a trade-off between risk and reward and one of the challenges for management 
is to manage this balance to get the best possible outcome. 

There is a variety of risk types. Some are taken with the aim of reward and others are 
not. Some are systemic and some are diversifiable. 

The risk management process involves a number of steps with multiple feedback 
loops and risks can be treated in a number of ways. 

Emerprise risk management (ERM) involves a holistic approach to risk management 
(with an understanding of how the various risks interact with each other) and a focus 
on managing for value. 

ERM has widespread support by regulators, rating agencies and risk managemem 
experts, and is generally regarded as best practice. 

ERM is still evolving. 

There is great potential for the actuarial profession in ERM. but this too is evolving. 
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Fred's Coffee Shop - Being Professional 
We now turn to the subject of professionalism. We have placed it early in the 
book, because a professional attitude should underpin all actuarial work. 

As an actuary, Fred is already a member of a profession, so he will be familiar 
with the concept of professionalism. His new line of work may not satisfy all 
the requirements to be considered a profession in the same sense as traditional 
professions such as law and medicine. However, he will find that actlng in 
a professional way is still very important. He must be competent at what he 
does, or most of his customers will not return. He should seriously consider 
undertaking a barista course, perhaps even earning the Certified Coffee Specialist 
designation. He is likely to have more success if he treats h is customers with 
rcsped-(and a smi le) and behaves ethically. For example, if that milk Is just past 
its use-by date, it is probably best not to use it, even if it smells OK. 

It is likely that Fred will look for similar behavioral traits in any staff that he 
hires. He may well find that he develops a basic code of practice, even if he 
doesn't write it down. 

When you read Chapter 3, think about Fred and think about other ways in 
which the chapter can be applied to his new venture. 
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Chapter 3: Being Professional 

by Clare Bellis 

3.1 Introduction 

When you decided to become an actuary, you were nol just choosing a career. You were 
entering a profession. We hope that throughout your career you will find opportun ities 
for interesting and rewarding work. These opportunities will be open to you, not solely 
because of your own qualities, but also in part because you are a member oflhe actuarial 
profession. You will have a good reputation even before you start to prove yourself. People 
will be in"lined to trust your opinion and to rely on your advice when making decisions. 
You will be able to draw on an accumulated body of science and practical sol utions, and to 
learn and develop with the support of a network of peers. 

These benefits have been earned by actuaries over long periods of professional work done 
with integrity and high standards. In return, you are expected to conduct yourself in a way 
which justifies the trust placed in you, and which contributes to the reputation you share 
with other actuaries. That means approaching your work with a professional attitude. In 
this chapter, we will look at what beingprofe,ssional means: 

3.2 considers what we mean when we say that some occupations are professions. 

3.3 describes how actuarial organizations support actuaries in working professionally. 

3.4 explains certain regulatory roles which are entrusted to the actuarial profession. 

3.5 sets out some professional issues to bear in mind when working as an actuary. 

3.6 offers some practical advice about doing a professional job. 

Please note that this chapter can only scratch the surface of what you need to know about 
being professional. Your actuarial professional body will probably require you to attcnd 
one or more short courses concentrating on professionalism before you can work a~ a fully 
qualified actuary. Such courses deal in depth with examples of the professional issues you 
may meet in practice. Our goal in this chapter is to help you to understand the concept of 
professionalism and how it shapes the way in which actuaries work , and to guide you in 
developing a professional approach. 

Exercise 3,1 

Before you go on to read any further in this chapter, think of three occupations 
which you feel sure are professions. Then think of three occupations which you 
fee l sure are not professions. Don't agonize over your choice - j ust list those 
which come quickly to mind. 

For example, some people might say that accountants are definitely professionals, 
and checkout operators are definitely not. Other people would disagree. What do 
you think? 

• 
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Exercise 3.2 
Write down the characteristics which you think distinguish a profession from 
an occupation which is not a profession. For example, most people would say 
that a professional occupation requires a lengthy period of specialized training! 
education. You might find it helpful to think about the differences between the 
two sets of occupations which you listed in your answer to Exercise 3.1. 

3.2 What is a proiession? 

3.2.1 The characteristics of a profession 

Defining a profession is not a simple task. Different people use the term 10 mean different 
things. Attempts to define a profession often start by making a list of characteristics or 
essential features, as you v"ere asked to do in Exercise 3.2. If we were to compare all the 
lists of characteristics of professions that have ever been written down, we would find that 
most of their elements fall into three main categories: knowledge·related. value-related 
and organizational clements. 

Knowledge-relared: A profession is based on a specialized body of knowledge. 
Members of the profession undertake lengthy training in the science and its practical 
application. 

Value-relared: The members provide a service which is valuable to society. and live up 
to a high standard of ethical behavior. 

OrganizariOlw/: The members belong to an organization which supports the 
knowledge- and value-related elements. 

In this chapter. we will call the version of the definition of profession which has all three 
strands - knowledge-related, value-related and organizational- the full l'ersiOIl. There are 
other less comprehensive definitions in common use. This is one reason why it is difficult 
to pin down any discussion of professionalism. Some people use professioll to describe 
any knowledge·related occupation, and therefore would consider computer programming, 
for example. as a profession. Teaching has knowledge-related and value-related aspects, 
and some people would include teachers in their list of professions but exclude computer 
programmers. Other people would exclude teaching if teachers were not considered to 
have a controlling professional body, as distinct from a trade union, ie if teachers were not 
considered to possess the organizational characteristics. 

Exercise 3.3 
For each characteristic on the list which you drew up in Exerc ise 3.2. consider 
whether you can fit it into one or more of these categories: knowledge-related, 
value-related or organizational. 

Does this tell you what concept of a profession you were using when you made 
your list? 
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The way in which actuarial work is carried out in much of the world including the US, 
lite UK, Australia. Canada and many other countries, meets all the characteristics of the 
full version of a profession. There is a lengthy period of training in actuarial science, as 
you have no doubt discovered! The work which actuaries do can be very important to the 
fi nancial security of many people. Also, actuaries in these countries have to belong to a 
professional actuarial body and conduct themselves according to its standards. 

In some other countries, actuarial work may not fit the full version of the definition of a 
profession. This is discussed further in 3.2.4 below. 

3.2.2 The theory about why professions exist 

There are benefits to being a member of a profession. These include: 

mem8ers gain status and respect as professionals; 

legislation or accepted practice may specify that certain jobs are only done by members 
of the profession; 

governments may listen to opinions wh ich are expressed by the profession as a whole 
in their area of expertise; and 

there is mutua l support between the members. 

Because of these benefits, occupations may organize themselves into societies and try to 
gain recognition as professions. They can gel ~he benefit of mutua I support, if they are able 
to attract enough members, but they cannot gain the benefits listed in the first three bullet 
points above, unless the wider community recognizes them as a profession. 

Theorists have tried to understand why some occupations gain this recognition, while other 
occupations do not. One theory which gives a plausible explanalion is as follows: to be 
recognized as a profession, the occupation must provide a service which has the following 
characteristics: 

The service offers solutions to problems that society considers to be important. 

The quality of the service cannot easily be assessed before it is performed and 
sometimes the quality cannot be assessed even after the service is performed. 

The service cannot be delivered by applying a standard set of rules. Instead an expert 
has to bring a broad and deep practical knowledge and theoretical understanding to 
determine the best solution to fit the spec ific case. 

In these circumstances, it is important but difficult for the consumers to ensure the quality 
of the services. To some extent, they have to take the work of the expert on trust. The 
theory postulates that the concept of a profession evolved as an answer to this problem. 
All individual members of the profession are expected to carry out their work in a way 
which lives up to the trust placed in them. They share a joint reputation , which means it 
is in the interests of the professionals. as well as the consumers, that they perfonn their 
work to a high standard. In the full version of the concept of a profession. this is backed 
up by the actions of the professional body. The professional body will set out what is 
expected and will enforce this by disciplinary powers. Members of the profession are also 
expected to guide other members. and if necessary. report any unprofessional conduct to 
the professional body. Finally. the requiremem that professional s meet a high standard 
may have legal force. For example, if you are considered to be a professional person and 
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you do nol carry out your work with due care and competence, then you can be sued for 
professional negligence. 

So, according to the theory, an occupation is recognized as a profession because doing so 
provides benefits for the consumers, who are able to rely on the service. 

Governments also often rely on professions 10 apply their skills in a regulatory role. For 
example, suppose thai you are unable to work because of illness. You would need to see 
a doctor and get a medical certificate to qualify for any sickness benefit. In this case, the 
medical profession is acting as part of society's regu latory system. by ruling on what is 
sickness and what is health. The doctor'S professional service in filling out the medical 
certificate is performed on behalf of society as a whole, and not for your benefit as the 
patient. (Of course, if you really were sick, the doctor should also provide treatment of the 
illness for your benefit.) 

Actuaries fill some regulatory roles, particularly because they tend to work in parts of the 
economy which, for reasons discussed in Chapter 7, are highly regulated. We will discuss 
regulatory roles further in 3.4. 

3.2.3 How the concept of a profession is changing over time 

Society is less trusting of professions than it used to be. For example, in the past, professions 
were able to persuade society that they needed certain restrictive trade practices, such 
as fee-fixing and a ban on advertising, in order to maintain the quality of their services. 
Professions were often specifically exempted from legislation which banned other people 
from such anti-competitive activities. This is no longer the case. Professions do st il1 
have a monopoly over provision of some services. but they are always under pressure to 
demonstrate that they are not abusing this monopoly. At an individual level. practitioners 
have to justify their advice. It is no longer possible to dismiss concerns by saying, explicitly 
or implicitly, "Trust me, I'm the expert." Communication skills are becomi ng more and 
more important. 

The role of professions in regulation has also changed . Governments, which have historically 
delegated many decisions to the discret ion of individual practi tioners, now require more 
formal standards of practice. The standards may be drawn up by the professional body, 
so in this sense the profession is still in control despite the loss of autonomy of individual 
practitioners. However, government officials will be involved in negotiating the standards. 
More recently, it has become common to have standard-setting bodies that are separate 
from the professional body, and which include representatives who arc not members 
of the profession. 

Thus on the one hand, the wil1ingness of individuals and regulators to entrust decisions to 
professions has reduced. On the other hand the ever-increasing complexity of our modern 
world means there is a great need for expert advice. In some ways, professions are more 
important than ever. but they have to be more open to scrutiny. with more formalized codes 
and standards. 

3.2.4 How the concept of a profession varies from country to country 

The full version of the concept of a profession is strongly located in an Anglo-American 
context. In facl. some theorists think that in its most traditional fonn it is specifically 
English. Burrage (1990) uses political history to explain the different development of 
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professions in England, France and the US, and in the other parts of the world which those 
countries influenced. 

When we !Urn to consider actuaries around the world, the historical differences we can see 
in the organization of actuarial w'Ork fit well with Burrage's observations about professions 
in general. We can make the following broad generalizations about actuarial work: 

In the UK, and in other countries such as Australia and South Africa which derive 
their institutions from England, the actuarial occupation is well organized with a large 
extent of self-regulation, and with the education and examination of students firmly 
under the control of the profession itself. In these countries, the governments have 
histori cally left considerable authority to the actuarial organizations and to individual 
actuaries in matters such as the valuation of life insurance liabilities. 

In we~tern conti nental Europe. actuaries have been regulated more by the state than 
by thefr own organizations, and education and examination arc also under the control 
of the state-run universities. 

In the US, the situation lies between the UK model and the continentn l model. The 
governments of the ind ividual states have historica lly reta ined more control over 
regulat ion of life insurance, for example, and the actuarial bodies arc segmented. 
Canada in turn lies somewhere between the UK and US models. 

This is the historical position, but the international differences are narrowing. In North 
America, regu lators are moving toward allowing more scope for professional judgment. 
Thus the UK and North American models are converging. In Europe. the move to harmonize 
credentials under the European Un ion (EU) has been reducing the differences between the 
UK and continenta l European models. For example, in some European countries where the 
educat ion of actuaries used to be enti rely left to the university system. a professional body 
has been formed and has either influenced the university syllabus or introduced its own 
post-university education and examination process. 

As actuarial services emerge in economies that had not previously seen a need for actuarial 
science, the users and providers of these actuaria l services are influenced by the model 
of established actuarial professions in other countries. Here are some comments from 
Chris Daykin, a past President of the UK Institute of Actuaries and past Chairman of the 
International Forum of Actuarial Associations,l who has been active in work to extend 
the practice of actuarial science to many countries that had not previously had a tradition 
of either actuaries or professions, or where such traditions had been suspended. The 
international bod ies he mentions are discussed further in 3.3.2 below. 

It has been encouraging to observe the establishment, or in some cases re
establ ishment, of the actuarial profession in the countries of central and Eastern 
Europe and in China , after a period when professions were not recognised and 
private associations cou ld not be set up. Indeed self-regulation and control of 
ethical standards by independent private entities were alien concepts for centrally 
planned economi es. 

Actuarial science represented a new and potentially challenging application of 
mathemalics and stat istics, which formed the background for most of the new 

1 The International Forum of Actuarial Associations was a predecessor organization to the present 
International Actuarial Association (lAA), which is discussed further in 3.3.2. 
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actuaries [in these countries]_ There was a need for those with a good theoretical 
background in mathematics to learn more about economics and finance, with 
applications in insurance, pensions and investment. Then actuarial associations 
began to develop and to aspire to become professional bodies, inspired by the 
traditions in countries with a long history of professions and by the international 
coordination entities for the profession - the International Actuarial Association 
(fAA) and the European Actuarial Consultative Group (known as the G roupe 
Consultatif). 

Even among the original members of the European Union there had been significant 
differences in the role of actuaries and the way in which the profession was 
organised. In some countries actuaries were regarded as technical experts rather 
than as independently-minded professionals. Some aClUarial associations were 
more in the nature of clubs of individuals with common interests, not responsible 
for providing initial actuarial education, selling professionalism requirements 
or for awarding any designation. This has changed considerably since the early 
I 990s, with fult membership of the Groupe Consultatifrequiring the adoption and 
implementation ofa code of conduct from 1992 onwards and similar requirements 
at the global level with the fonnation of the International Forum of Actuarial 
Associations (I FAA) in 1995 and the reconstituted IAA in 1998. 

There are inevitably some differences in the approach to professional issues, 
rooted in soc ial, cultural and legal differences between countries. However, th is 
has not so fa r led to any insuperable obstacles to the adoption by new associations 
ofa code of conduct meeting the minimum requirements of the IAA, so that they 
can aspire 10 be admitted as Full Members. 

The leaders of new associations have been keen to welcome public interest 
roles for individual actuaries, such as the Appointed Actuary of an insurance 
company. They recognise that their young organisations must take responsibility 
for the maintenance of standards of competence and for enhancing the reputation 
of members of the profession, and they see the need to contribute to debate on 
public and social issues. Although this has been more difficult to achieve in some 
countries than others. the developments have been encouraging, and suggest 
that the established concept of a profession can be implemented into almost any 
market economy. 

One important area where there is scope for differences of emphasis arising out 
of culture is the balance between the individual actuary's fiduciary responsibility 
with the client and the public or corporate interest. However, with increasing 
globalisation and with actuaries working for companies and consulting firms 
whose operations span the globe, il is imponant that we shou ld continue to work 
towards a common understanding of what the principal stakeholders expect of 
our profession. 

3.3 The ro le of the professional body 

3.3.1 General comments 

We have noted above that the full version of a profession has organizational elements. 
These are conducted through a professional body. Usually there is only one such body in 
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:I jurisdiction - a state or provincial body if this level of legislation is important. otherwise 
:I national body. This enables the professional body to serve as a channel for discussion 
between the government and the profession. Somctimes though, for historical reasons, 
there will be more than one body. This is a natural situation if the different bodies cover 
different speciaJisms; then really we could think of each specialism as a separate profession. 
For example civil engineers and electrical engineers might have separate bodies. or these 
occupations might find they have enough in common 10 combine into one body. In some 
countries there arc separate associations for actuaries working in life insurance. non-life 
im,urance and those advising employer-sponsored retirement benefit plans. If there are two or 
more bodies whose members provide the same service. this tends to be an unstable situation. 
One organizalion will probably become dominant and will eventually absorb the others, or 
the bodies may become very simi lar to each other, and work together in many ways. 

We will n<Yov consider how the actuarial profession is organized. 

3.3.2 The actuarial profession: the international level 

The actuarial profession is more international than many other professions. Most 
professions have multinational conferences and educational soc ieties to develop their 
science, but generally their services are provided only in their local environment. and 
therefore any standards of practice they develop only have to apply to the local jurisdiction. 
Doctors, for example, usually only treat patients in their local area. But some professions, 
notably actuaries and accountants, may be involved in advising corporations that operate in 
many countries. The International Actuarial Association (IAA) serves as a forum to enable 
the actuarial profession to deal with issues at the international level. It is the umbrella 
association for professional actuarial bodies around the world. 

The criteria for an organization to become a fu ll member of the lAA encapsulate some of 
the key features of a professional body. For full membership of the lAA, a professional 
actuarial body must have: 

an acceptable code of conduct; 

an acceptable disciplinary procedure; 

an acceptable procedure for drafting and enforcing standards of practice, if these arc 
issued; and 

a commitment that the education of its fully qualified members at least meets the 
minimum education guidelines set out by the IAA. (To give you an idea of this 
minimum standard: if you study this book as part of a practical actuarial course 
after completing a set of courses in technical actuarial material, your education will 
probably meet those education guidelines.) 

The IAA has no power over the individual national bodies, but its criteria are influential. 
Associations have made changes to the way they are organized to ensure that they meet the 
criteria for full membership. Actuarial associations which do not meet the criteria can be 
Associate members of the IAA. 

Another important international actuarial organization is the European Actuarial 
Consultat ive Group (known as the Groupe Consultatif). It was formed to represent the 
actuarial associat ions in the European Un ion in discussions about EU legislation that has 
an impaci on actuarial work. The Groupe also now provides a forum for discussion among 
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all actuarial associations throughout Europe. Thirty·five aClUarial associations from thirty. 
two European countries are represented on the Groupe . 

3.3.3 The national level 

The IAA website. at www.actuaries.org. lists the bodies which are full members of the 
IAA. This is a useful way of seeing which professional bodies operate in which countries, 
and finding their websites. 

You will see that in most cases there is only one professional actuarial body in each country. 
There are a few exceptions. 

The UK has two bodies, the Inst itute (based in England) and the Faculty (based in Scotland), 
but in recent years they have combined for many of their activities, and at the time of 
writing they are discussing a merger. 

The US has several different bodies. The background to this situation is explained in 
the historical article "From Actuarius to Actuary, The Growth of a Dynamic Profession 
in Canada and the United States," on the CD. The American Academy of Actuaries 
was established to provide a single voice for the whole US profession in dealing with 
government and making statements on matters of public interest. 

There are also many actuarial organizations which are not professional bodies as such, 
but exist to facilitate discussion. These include students' societies, local societies. 
and associations of consulting actuaries or other groups of actuaries with special interests 
in common. 

Although professional bodies which aspire to full membership of the IAA must commit 
to the minimum education guidelines. this does not mean that every fu ll member body 
organizes its own pre-qualification education. For example. the Actuarial Society of Hong 
Kong admits as Fel10ws those who are Fel10ws of the Institute or Faculty of Actuaries, of 
the Society of Actuaries or Casualty Actuarial Society, or of the Institute of Actuaries of 
Australia. The Canadian Inst itute of Actuaries admits as Fellows those whose educational 
qualifications meet the level of a Fellow of the Society of Actuaries or Casualty Actuarial 
Society. but also requires completion of a course specifically on Canadian legislation and 
practice. There are also "Mutual Recognition Agreements" between actuarial bodies, to 
recognize each other's qualifications. Many bodies, particularly in Europe, admit as fully 
qualified actuaries those who have completed approved actuarial degrees at university. 

3.3.4 Professional guidance 

Code of conduct 

The professional aClUarial body will have a code of conduct, sometimes referred to as 
a professional condllct Sllllldard or code of efhics. This sets out broad principles of how 
actuaries should behave. in any area of actuarial work. 

Some examples of codes of conduct which are current at the time of writing are included 
on the CD. 

A fundamental part of all the codes of conduct. whether expl icitly stated or not. is that 
actuaries should only take on tasks which they are competent to perform. Whether or not 
there are any formal requirements for specialist qualifications or prior experience in a 
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particu lar area of work. individuals must apply their own professional judgment to assess 
whether they have the necessary knowledge, skills and practical experience. 

Exercise 3.4 

Consider the following scenario: 

You have produced a sophisticated and lengthy analysis and report for a client. 
As you are delivering an oral report of the results of your analysis to the client's 
board of directors, a director asks you a particularly insightful quest ion. As you 
ponder your response. you suddenly realize that you failed to take into account 
the issue the director raised and your conclusion may be materially incorrect. 

Obl~in the code of conduct fo r the actuarial body you belong to, or are 
likelY to join. Describe how the Code would guide your actions in responding 
to the scenario.2 

Other professional guidance 

In addition to the code of conduct. there are usually written standards of practice covering 
different aspects of actuarial work. These may be issued by the professional body. or a 
separate actuaria l standards body. usually a{ler consultation with the wider profession. 

The absence ofa wrillell standard does not necessarily mean that there is no agreed standard 
for a particular area of actuarial work. If all members clearly agree, through the formal 
education process and through formal and informal discussion among themselves, on how 
a certain task should be done. then there may be no need to have a written standard about 
that task. However. there are advantages in havi ng a written standard: 

A written standard protects the client, and others who may indirectly rely on the 
actuary's work, by ensuring the actuary does a complete and thorough job using 
appropriate methods. 

• The professional body will have a solid case ifit has to discipline any member for not 
following good practice. 

The standard provides a useful checklist of what should be done, and si nce it reflects 
agreed practice. it will not constrain competent and conscientious actuaries from 
doing what they would have done anyway. 

A client cannot pressure the actuary into omitting essential parts of a task in order 
to save time or money, or into using unacceptable methods in order to arrive at the 
answer the client would like (particularly when carrying out work that will be relied 
upon by third parties). 

The actuary has some protection from allegations of unsatisfactory performance. 
since the standard sets out a minimum standard of work. 

Regulators can be satisfied that actuaries will perform a task to a given standard. 

2 Scenario from Ryan. Bakos and Bloom (2003). 
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Note that although it may sometimes hclp actuaries to set out good actuarial practice in the 
fonn of \vrinen standards, the primary purpose of standards is always to protect the users 
of actuarial services. 

The disadvantage of having a written standard is that it is difficult to specify methods 
which apply in every situation. Remember that the very purpose of a profession is to deal 
with problems calling for discretionary judgmcnt, which cannot be reduced to a set of 
rules. Standards are usually therefore written in fairly general terms, with a requirement 
on the actuary to consider what methods and assumptions are appropriate to use in the 
particular case. An aClUary who does not take the steps a reasonable actuary should have 
in a particular case, will not escape blame just because the standard did not specifically say 
that those steps should be taken. 

The professional body may also issue other documents which guide aClUaries in their work 
in particular areas, but do not have the force of standards which 1111151 be followed. 

3.3.5 Monitoring standards within the actuarial profession 

All actuaries have ajoint responsibility for the standards of the profession. This means that 
you not only have to make sure that your own behavior is up to standard but you must also 
take steps if you see other actuaries failing to meet the standards. You don't have to manage 
this responsibility alone. You can consult other mcmbers of the profession in confidence. 
The professional body wi ll usually have a professional guidance committee whom you can 
ask for advice. but as a first step you can talk the issue over with any experienced member 
of the profession. 

In the past, most professional bodies generally relied on self-monitoring and the threat of 
disciplinary action to ensure that members followed the standards. [n recent times there has 
been pressure for more formal monitoring. This can be done in different ways. 

One method of monitoring is a requirement to submit to the professional body a self
assessment of compli ance after a piece of work is completed. The Canadian Institute of 
Actuaries has had this requirement for some years for actuaries who have a legislated role 
in life insurance. Some actuarial bodies require members to report each year that they have 
complied with the requirements of a continuing professional development standard. 

Another possibility is peer review. requiring members to check that they are in line 
with common practice by submitting their work for inspection by other members of the 
profession, ideally actuaries from a different employer, but at least not someone under the 
first actuary's direction. This might be required before or after the work is released to the 
client. and might be for all work or for a random sample, and might cover all types of work 
or only specific types, such as work performed in statutory regulatory roles. 

Note that formal peer review does not mean checking the data and calculations in a piece 
of actuarial work. (Such checking should be done, as a matter of course, but usually by 
someone other than the peer reviewer.) Formal peer review means checking whether 
the correct approach and methodology has been used and the standards of work met -
including whether sufficient checking of data and calculations has been carried out. Peer 
review is a positive component of professionalism, and actuaries should consider whether 
it is appropriate to seek peer review of their work, whether or not there is ally formal 
requirement to do so. 
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3.3.6 How do the codes app ly to you? 

It is likely thm you must already comply with a code of professional conduct. even if you 
are not yet a fully qualified actuary. The codes of the UK and Australian bodies specify 
that they apply to student members. Candidates for the examinations of the Society of 
Actuaries (SOA) and the Casualty Actuarial Society can sit their examinations before 
becoming members. These Societies therefore have codes of conduct speci fically for 
candidates. Whether or not you are studying for the SOA examinations. you should read 
the SOA Code of Conduct for Candidates. which is contained on the CD, as it makes it 
clear what son of behavior is expected of all entrants to the actuarial profession . 

Ex"rc;se 3.5 
Read the SOA Code of Conduct for Candidates (on the CD). 

(a) Summarize what you see as the three most important points. 

(b) Whom do you think the Code is intended to protect? 

Another important issue is knowing which codes apply to you. If you have your primary 
actuarial qualification from an organization based in one country, and work in another 
country where there is also an actuarial professional body, you are still held to the first 
body's code of conduct. However. you will also be expected to fami liarize yourself with 
local legislation and practice and abide by the standards of the second body. 

3.4 The regulatory role of the actuary 

3.4.1 General comments 

We mentioned above that professions often playa part in the regulatory system. and this is 
particularly true of actuaries. DitTerent countries will have different roles for actuaries set 
out in legislation. Legislated roles are most common in life insurance, but are also found 
in other areas of insurance and in employer-sponsored retirement benefit plans. In some 
countries. actuaries may also be allowed, because of thei r actuarial qualifications. to give 
investment advice or other financial advice to individuals without meeting some of the 
licensing requirements for these services. 

In 3.4.2 to 3.4.4, we consider some of the broad functions provided by actuaries. In 3.4.5 
we look at a few specific examples. You should not rely on this chapter for a definitive 
description of regulatory roles. because the legislation varies from country to country. and 
changes over time. 

3.4.2 Prudential supervision 

Pru(/el1lial sflpervisioll. which is also referred to simply as supervisioll , means that 
regulators watch over financial institutions to try to ensure that they are operating sensibly, 
and to reduce the risk that policyholders, depositors and other vulnerable individuals will 
suffer losses from the collapse of an institution. Chapter 7 will discuss why some types 
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of financial institutions. such as insurance companies and banks, are considered to need 
prudential supervision. 

If you look at the Actuarial Control Cycle. you wi ll see that much of it can be applied to 
keeping a financial institution from failure. The instilOtion needs to understand the risks 
it is taking, and not rashly sell products or otherwise take on commitments which may 
expose it to unexpected problems. It needs to charge sufficient prices or otherwise generate 
sufficient cash inflow. and then set aside suffieicm assets, suitably invested, to cover the 
liability for its commitments plus a margin for safety. To do all this, it needs to analyze its 
experience and build models of the future. 

Regulators may control many of these things by rules. For example. banks have often had 
limitations placed on the types of products they can otTer. and what assets they can invest 
in. and have been required to use specific formulae to calculate a sufficient safety margin. 
Banks may be allowed to use their own models in some ci rcumstances, but regulators will 
generally be closely involved in considering the suitability of the modeling process. 

In other cases, regulators may delegate some or all of the activities that support prudemial 
supervision to actuaries. The directors of the financial institution may be required to seek 
actuarial advice when designing products, setting prices, and/or when determining what 
amount of assets should be held or, indeed, they may be required to have an actuary's 
overview of the whole of the operations of the in st itution. The actuary may have to approve 
what is done, or simply provide advice, which the directors can choose to take or to ignore. 
In the laner case, the directors may be held accountable for losses resulting from ignori ng 
the actuarial advice. 

3.4.3 Other customer protection 

Ensuring that financial institutions operate prudently is obviously a key part of protecting 
customers. However, there are other aspects to customer protection. Financial institutions 
often provide products that are difficult for their customers to compare, or which contain 
areas where the institution can apply discretion. Actuaries may be given a regulatory role 
to protect the customers from unfair treatment in these areas. Here are some examples. 

Actuaries may be required to certify not only that insurance premiums are not too low 
(which could endanger the solvency of the insurance company, as discussed in 3.4.2), 
but also that the premiums are not too high. This would apply particularly in cases where 
purchase of insurance was compulsory. 

Long-term savings products may be sold on the basis of projections of the final benefit. 
These projections, or illustrations, depend on the assumptions made and cou ld easi ly 
mislead by using over-optimistic assumptions. Actuaries may be required to ensure that the 
illustrations are reasonable and that the uncertainty about the final outcome is made clear. 

Situations where an actuary may be required to determine discretionary amounts include 
the following: 

With-profit (or participating) life insurance provides for the policyholders 10 share in 
the futu re profits, e ither by way of extra benefits or by premium reductions. The life 
insurance company will usually be required to follow actuarial advice in deciding how 
profits are allocated to each policy. 
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The amount paid as a surrender value when a policyholder cancels a long-term 
insurance contract may be calculated at the d iscretion ofthe insurance company acti ng 
on actuarial advice. 

The rules for benefits payable from employer-sponsored defined benefit retirement 
plans may be defined only for standard cases, such as taking a pension on retirement 
at a specified age. In other circumstances, such as early retirement or exchanging part 
of the pension for a lump sum, the rules may slale that the benefit will be calculated 
by an actuary to be equa l in value to the standard benefit. The same may apply when a 
cash sum is paid to transfer entitlements to another plan. 

3.4.4 Disclosure to third parties 

The mea,urement of profit will be discussed in depth in Chapter J 6, but you can probably 
understand that the profit an insurance company reports in any year is affected by how much 
it sets aside at the end of the year to cover its liabiliti es. If the liabilities are understated, 
the profits will look good at first, but eventually when the true costs emerge, the profits 
will be depressed and indeed can turn into large losses. Thi s would be very unfortunate 
for anyone who had rel ied on the reported profits, for example in deciding to invest in the 
company. To improve the quality ofdisc\osure, regu lators may require insurance companies 
to use actuaries to determi ne the amount of money to set aside for the insurance liabilities. 
Thi s will particularly apply for life insurance business and for types of non-life insurance 
business where there is a lot ofuncertajnty about the amount and tim,ing of the outstanding 
claim payments. . 

Any company that sponsors a retirement benefit plan for its employees may also be required 
to report an actuarial assessment of the plan, so that investors and other interested parties 
can have an informed view about the payments the company is likely to make to the plan 
in coming years. 

In many cases the actuary's role wil l not be set down in regulation, but the organization that 
is di sclosi ng financial information wi ll choose to have an actuary involved for its own good 
management and so that th ird parties can have confidence in the information. 

The accounting profession has standards for the disclosure of financial information 
which actuaries must take in to consideration, as well as legislative requirements and 
actuarial standards. 

3.4.5 Examples of legislated roles for actuaries 

In some jurisdi ctions, regu lators have created specia l legi slated roles for actuaries. The 
legislation creating the role will typically: 

Speci fy who is qualified to fill the role; this may require credentials or experience on 
top of the standard actuarial qualification. 

Set out the responsibilities (some examples are given below). 

Clarify the process for reporting on these responsibilities. For example. the legislation 
may require that the actuary must have direct access to the board of directors of a 
financial institution to provide advice. Sometimes the actuary may have the final 
decision on some mailer. or the role may be to ensure that the board has good ad\ ice 
in making the decision. In other cases, the actuary may make a report to the regulator 
or to policyholders. 
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Empower the actuary to obtain from the institution whatever information is necessary 
to fulfill the role. 

In some situations, the legislation will require the actuary to inform the regulator if the actuary 
fee ls that intervention by the regulator is necessary. Thi s is called a whistle-blowing role. 

A few examples of legislated roles are given below: 

Syndicates writing general insurance business in the Lloyd's specialist insurance 
market must appoint an actuary (the "Syndicate Actuary") to provide an annual 
opinion on the adequacy of their worldwide technical provisions. 

US life insurers must appoint an " Illustration Actuary" to certify that illustrations of 
benefits under policies comply with the standards. 

UK insurance companies and friendly societies with with-profits insurance liabilities 
must appoint a "Wi th-ProfiIS Actuary" to provide technical advice to the institution's 
board of directors focused on the fair treatment of policyholders. 

US defined benefit retirement plans must appoint an "Enrolled Actuary" to monitor 
their compliance with levels of funding required by the regulators. 

Some legislated roles can be quite narrow and specific, for example certifying values 
for taxation purposes or making calculations for the purpose of dividing up the rights to 
retirement benefits in divorce cases. 

Other roles can be wide-ranging. For example, in Australia every life insurance company 
must at all times have a single individual who takes overall responsibi li ty for actuarial 
advice across several areas. This role is called the "Appointed Actuary" and is described in 
more detail in Section 15.10.5. Other jurisdictions have similar roles, which may be called 
Appointed Actuary, "Responsible Actuary," or some other term. The scope of the role will 
vary from country to country. The principle behind having a single individual taking the 
role is that the Appointed Actuary can see the whole picture, instead of having several 
different actuaries each focusing on different aspects. In practice, for a large institution the 
Appointed Actuary wi1i have to delegate much of the work to other actuaries, but will still 
retain the overall responsibility. 

3.5 Professiona l issues to consider while you work on any task 

3.5.1 Ethical behavior 

Everyone. not just members of a profession. should behave with integrity and respect 
for others. We're not suggesting that professionals are somehow more ethical than 
peoplc who are not members of a profession. But being professional mcans that you have 
to meet higher standards. because that is what is being assumed by those who know that 
you are a professionai. 

For example, if someone tells you something in your non-professional life, it would be 
quite reasonable to use that infonnation or pass it on. But if you are told in your capacity as 
a professional, then you have to meet a higher standard of confidentiality. 

Again, there is no law against selfishness, but in your professional life, you have a 
responsibility to your client ahead of yourself. You must take care to avoid conflicts of 
interest that could affect your independence, or appear to do so. 
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In some situations it is easy to know whalthe ethical thing to do is, although it may be hard 
10 actually do it. If you feel uncomfortable about some action you are contemplating, ask 
yourself: How wou ld I feel if my family kne\\ aboul this? How would I feel if my actions 
were reported in the newspaper headlines? Or. in the case ofa complex issue which wou ld 
be difficult to explain to non-experts. how would I feel justifying my actions to a fellow 
actuary whom [ respect? 

In other situations it may not be clear. and you may find yourself in a difficult position, 
choosing between least worst alternatives. Then it can help to seek advice from other 
members of the profession. 

3.5.2 Conflicts of interest 

As prof~ssionals, actuaries have a duty to put their clients' interests first. The only 
exception is in the whistle·blowing role mentioned in 3.4.5, where the actuary has a higher 
responsibility to the public interest. Actuaries must always look out for areas where the 
clients' interests may conflict with their own interests. or indeed where the client may have 
II conflict of interest. 

While idelllly you would avoid conflicts of interest. this is not always possible. For example, 
suppose you arc advising both sides in a transaction. You might be the only available person 
with expertise to provide advice. Whenever you are aware of a conflict of interest, you 
should hllve regard to your code of conduct. This may say that you can proceed to give 
advice even if a conflict of in Ie rest exists. as long as it is disclosed to all parties involved. 

3.5.3 Consideration of other stakeholders 

[n many situations where actuaries are giving advice. there are stakeholders other than the 
direct client. You need to be aware of their interests. Some of the regulatory roles make this 
explicit. For example. an Appointed Actuary in a life insurance company has to consider 
the interests of the policyholders as well as the interests of the shareholders. 

You must always be aware that advice you provide may be relied upon by third parties. 
For example. suppose that you are consulted by a company set up to grow olive trees. This 
sort of operation is not generally covered by prudential regulation. You consider all the 
aspects of their planned operation: how much money they intend to raise in the form of 
equity and debt. how the operation will be managcd the projections for harvests and sales 
of olives, and the risk management procedures in place, and conclude in your report that 
the proposal is sound and that there is little risk that the debt cannot be repaid. You then 
discover that the company is approaching potential lenders and quoting the professional 
opinion of an actuary that the debt is very low risk. You would be particularly alarmed if 
you now remember that, since you know nothing aboUl the likely harvest per tree or future 
prices for olives, you relied enti rely on the company's own figures for your projections. 
When you prepared your report you should have taken into accoum exactly this possibility. 
that the company would be using your words to persuade others. 

Exercise 3.6 
In the situation of the oli .... e tree farm described above. what steps should you have 
taken to avoid the potentially misleading use of your report? 
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3.5.4 Materia lity 

Materiality means how much something matters, or how much difference it will make to the 
final outcome. For example, if you are calculating the present value of cash flows of mil lions 
of dollars payable over the next decade, the choice of discount rate is very material. The 
materiality of your work is always an issue you should bear in mind. While you must follow 
the professional standards, this can involve more or less work to suit the materiality of the 
task. It would be ridiculous to spend hours selecting a possible model for discount rates if 
you were calculating the present value ofa cash flow of one dollar in one day's time. It wou ld 
also be unprofessional to charge the etient for your time doing such research. 

Having regard to materiality will also involve your professionaijudgment as to which parts 
oflhe task will require the most attention in the context oflhe particular job. 

3.5.5 Reliance on other experts 

You should be prepared to call in an expert to provide advice in areas in which you 
don't have expertise. Don't be overconfident. Knowing your limitations is a key to being 
professional; giving advice or opinions where you arc not capable is unprofessional. 

In carrying out a task, an actuary may have to start with work done by others. You should 
disclose this. The professional standard will usually say that you can take data which has 
been audited as reliable. 

There are special considerations when using models designed by others. The US actuarial 
standard on this (Actuarial Standards Board, 2000) provides some useful guidelines: 

your effort to understand and evaluate the model should be consistent with the 
materiality; 

you should consider the expertise of the model designers; 

you should have some idea of how the model works and how it has been tested, 
validated and calibrated; 

• you should consider whether the model is appropriate for your purpose; and 

as always, you should check results for reasonableness. 

3.6 How to do a professional job 

When you arc performing actuarial work. you should be conscious of the issues of 
professional ism such as those outlined in 3.5 above . You should also bear in mind that the 
penalties fo r unprofessional work can be severe. 

We will now discuss some further practical aspects of how you should approach your work 
as a professional. We will refer to the person or organization for whom you are providing 
an actuarial service as your "client," whether this is a client in the more traditional meaning 
(a person or organization who obtains a professional service from a practitioner for a fee) 
or your employer. 

You should take account of all professional standards and guidance. Apart from covering 
the essential technical matters, these will usually expand on the points mentioned be low. 
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3.6.1 Before you start 

We have noted above that it is fundamental to being professional that you on ly take on 
actuarial tasks which you are competent to perform. You must have up-to-date knowledge 
of relevant legislation and standards, technical and practical skills, and the necessary 
experience. If you are inexperienced yo.u may work under the guidance of a more 
experienced actuary. In fields where actuanes have not worked before, you Will ha\'e to use 
your judgment ab.out wheth.er your knowledge and experience in related tasks equip you to 
provide a profeSSional service. 

You must also be sure you have the time and any other necessary resources to complete the 
job within the required timeframe. 

3.6. 2 o,efine the task 

The next step is to make sure that you understand what is required, and your client knows 
what you will deliver as a result of your work. Communication is a very important part of 
actuarial work, and it starts right at the beginning of the job. 

In many situations of actuarial work, it is not enough just to listen to what your client is 
asking you to do. You also have to understand your client's background and the issues the 
client is facing. This is vita l so that you can interpret your client's instructions and requests 
correctly. Clients aren't always good at explaining what they want done. But even If the 
instructions are clear, you have to stop and think: Is your client asking the right question? 
Also, if you arc being asked to do a limiied part ofa larger job, does your client understand 
the limitations of your work? 

In defining the task, be clear about whether you are expected to simply calculate the 
numbers needed, or if you are to create a final report/presentation to deliver to the client. 
The difference between the two can gremly affect the amount of time needed to complete 
the project. 

3.6.3 Collect the information you need 

The need for quality data is emphasized in later chapters. We will simply mention here that 
this is one of the biggest areas where pressure is placed on professionalism: data is al\\-ays 
difficult and expensive to obtai n in a timely manner and you will often be pressured to 
come up with answers from inadequate data . Be careful! Even where you think this is not 
a problem, check the data for reasonableness and set out in your report what data you have 
used and the checks you have made. 

The information you need will also cover issues such as establishi ng your client's attitude 
to risk, and what form your final report will take. 

Be sure to review the data as soon as you receive it. If the first time you look at it is when 
you need to use it. you may find a problem and need to request new data. This could take 
some time and potentially delay the entire project. 

3.6.4 Check for reasonableness 

We have mentioned above that you shou ld check for reasonableness when you receive data, 
and when you rely on the output of models provided by others. Naturally, you must also 
check the results of your own work, at intermediate stages and at the end of the job. It is 
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worth emphasizing this point. as it is easy to lose sight orthe meaning of your answers in the 
complexity of doing the work. A few simple checks may save you from a serious blunder. 

3.6.5 Communicating the results 

Once again. communication is very important. Actuarial work often involves dealing with 
very uncertain cash flows. which may have to be reduced to a single number or range 
of numbers. You need to communicate the variability surrounding any answer you give, 
as well as setting out clearly the relevant information about the data. the assumptions 
and the methodology used in arriving at the answer. What is relevant will vary with the 
circumstances. 

Communicate the results in the appropriate forma1. If you have been working on a large, 
detailed project. a formal report and/or presentation are necessary. If the client has asked 
you a quick question, a short email may be more appropriate. Also. keep the intended 
audience in mind . If the client has no actuarial background do not use technical terms 
without explanations of their definitions and importance. 

3.7 Practica l implications for actuaries 

Being a member of a profession is very important for any actuary. Some aspects of 
behaving in a professional way are quite obvious. such as complying with all the relevant 
professional standards. Other issues. such as being sensitive to conflicts of interest. or 
thinking about the impact of our work on all stakeholders. are more subtle. For this reaSOn, 
actuarial bodies run courses on professionalism which explore the issues in depth. This 
chapter is only an introduction to the area, but we hope it serves the purpose of alerting you 
to the need to be professional. 

3.8 Key learning points 

A profession exists to provide an important service, the quality of which cannot be 
easily judged before, or sometimes even aOer, the service is performed. 

Professionals do work which cannot be managed by applying a set of rules to every 
case. However, there are professional standards about the way in which the work 
should be done. 

The actuarial profession is more international than many other professions. There is 
usually an actuarial professional body at the national level. The International Actuarial 
Association (fAA) is an umbrella association of pro fessiolla I actuarial bodies around 
the world, which serves as a forum to enable the actuarial profession to deal with 
issues at the international level. 

The professional actuarial body will have a code of conduct, which sets out general 
principles on how actuaries should perform their work. A fundamental part of all the 
codes of conduct is that actuaries should only take on tasks that they are competent 
to perform. In addition to the code of conduct, there are usually written standards of 
practice covering different aspecls of actuarial work. 
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All actuaries have ajoint responsibility for the standards of the profession. Ifyoll have 
concernS, you can talk the issue over with any experienced member of the profession. 
Peer review is a positive component ofprofessionalism. 

It is likely that you must already comply with a code of professional conduct. even if 
you are not yet a fully qualified actuary. 

Professions often playa part in the rehrulatory system. and this is particularly true 
of actuaries. Actuaries playa regulatory role in prudential supervision. customer 
protection. and disclosure. 

A professiona l approach to your work begins before you start, and carries on 
throughout your work on the task. Communication skitts are very important in many 
aspects of actuarial work. 
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Fred's Coffee Shop - The Need for Financial 
Products 
There is one area where Fred's role as an actuary and his role as a coffee shop 
owner Intersect. As an actuary, Fred worked for a company that supplied 
financial services. Now, as the owner of a retail business, Fred will be a consumer 
of financial services. He has a good starting point because he has been able to 
save some money and has only ten more years of mortgage repayments before 
he owns his home. But he may need financing to set up the shop and there afe 
both personal and business risks in his futurE'. 

On til( personal side, he is aware of risks such as: 

• early death, permanent disability or costly illness; 

• not having enough funds available to retire at a reasonable age; and 

• the costs of raising children or taking care of elderly parents. 
On the business side, consider: 

• changes in the economy, including interest rates, inflation and the prices 
of his supplies, versus the ability and willingness of customers to pay for 
his products; 

• damage to his property, such 'as fire or water; 

• lawsuits from injuries to customers, such as slipping in the store on spilt 
coffee, being burned by hot coffee, or suffering food poisoning; 

• changes in government regu lations regarding the workplace environment; 

• competition from an international chain of coffee shops placing a shop 
nea rby; and 

• a medical discovery that coffee, even in small quantities, is a health hazard. 
Are there any additional risks you can add to these lists? 

Fortunately, various financial products are available to meet some of Fred's 
needs. Suppliers include: 

• banks, which can provide loans and other means of raising capital; 

• life insurance companies, which can provide death and disability cover as 
well as retirement savings veh icles; 

• general insurance companies, which can provide cover for physical damage 
and liability; 

• health insurance companies, which can provide cover for illness; and 

• government socia l programs, including tax or other incentives. 

In Chapter 4, you will learn about a wide variety of specific products that help 
individuals and businesses meet their financial needs and reduce their risks. As 
you read the chapter, think of Fred and the various products he may want to 
consider as he gets ready to open his business. 
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Chapter 4: The Need for Financial Products 
by Anthony Asher 

4.1 Meeting needs 

69 

The social purpose of any organizalion is the meeting of some human need. In order 10 
fulfill its purpose, the organization offers products and services that meet these needs. 
Private companies make a profit if they meet enough of people's perceived needs to 
gencmte revenues greater than expenses. In the case of governments and non-profit 
organizat ions. the link between meeting needs and revenue is not direct, and those with 
managerial responsibilities have 10 find other ways of measuring their success. In some 
cnses. indi\>idual organizations form part of a larger system and meet the needs indirectly 
by providing intermediate goods or services to other parts oftlte system. 

As we have seen, actuaries' professional work is with in the broader financial services 
system - particularly in financial security systems. Thi s chapter looks at the needs served 
by these systems and the products and services that have been developed to meet them. 
Many of these needs are for protection against the risks that are also faced by the financial 
security systems. Designing optimal ways of meeting these needs without imperiling the 
s.1fety of the system and its component organ izations is an actuaria l task. The work of 
actuaries described in the rest of the book is the detail of this task; it is easy to see in 
product design and pricing. but it also applies to all the components of risk management. 

lt is important to separately identify the needs. the products, the measures of success in 
meeting needs and the responsibilities of managers and experts such as actuaries. AClUaries 
can best serve their employers or the organizations they manage - and their ult imate 
clients - if they are able to test the results of their work against the needs of the clients for 
appropriate financial instruments and for financ ial security. 

In this chapter, we look at how financial products meet these needs. First, we look at the 
needs in detai l. Then. we consider the products and services that have been developed to 
meet these needs. Finally. we consider other sources of financial security. 

4.2 The financial life cycle 

4.2.1 Introduction to the financial life cycle 
The financial life cycle provides a framework for considering the needs of individuals as 
buyers of financial products at different stages through life. The basic idea of the financial 
life cycle is spelled out in Modigliani·s (1986) Nobel lecture. The clements of the cycle 
have been intensively investigated in the economics literature. Polachek and Siebert (1993) 
give an excellent coverage of factors affecting income, and Bodie, McLeavey and Siegel 
(2008) provide an outline of the investment issues relating to savings. Cooper (2002) uses 
the framework to analyze the savings needs of British households. 

4.2.2 Income 
Incomes depend significantly on education levels and age: 

For educaled men. income rises with age unt il the late forties (later in organizations 
with promotions based on seniority), and then levels off. 

• 



" Understanding Actuarial Management: the actuaria l control cyele 

Non-skilled men 's incomes peak at around age 30. 

Single women's incomes largely follow the pattern for single men. 

Married women's incomes drop at the birth of the first child and they seldom caleh up. 

Married men appear to have the highest incomes. They have partners who arc li kely 
to take a disproportionate share of domestic chores that enables them to work harder. 
They also incur additional expenses that make more work necessary. 

Section four of Asher (2009) shows how these patterns are similar in many different 
countries over the past 30 years. The income cycle has been explained by humlln capifal 
theory, of which Gary Becker (1983) is the originator - and for which he received a Nobel 
Prize. Human capital is the accumulated set of skills. knowledge and experience that equips 
us to earn our income. It is created or at least supplemented, by education and training but 
it depreciates over time. As people age, they slow down their investment in new human 
capital, as they have fewer working years over which to amortize any investment. 

4.2.3 Expenses 

Expenses have a different pattern: 

Education is a major cost in chi ldhood and young adulthood. 

Setting up house - and buying cars - is expensive. This is aggravated if children 
arrive early. 

The cost of children generally rises with age and drops when they leave home. 

Medical costs are more or less proportional to the number of people in the household 
until retirement, after which they rise rapidly. 

Other expenses reduce after retirement, more so as health deteriorates. 

4.2.4 Savings 

Savings depend on the interaction of income and expenses. 

The following simplified model of middle-class wage earners in a nuclear family I provides 
an initial framework of how savings progress: 

Twenties: complete education; start work; marry or live together and set up a separate 
household; have children. If possible, save for deposit on a house. Depending on time 
and place, this can vary from a few months' to a few years' income. 

, A nuclear family is a household/economic unit that consists of a couple and their children while 
the children are growing up. Adult children leave the household to set up their own nuclear families. 
It contrasts with the extended family, where several generations live together, and other social 
arrangements where parents are not solely responsible for raising their children. The nuclear family 
remains the critical financial unit for many people. This is especially true when younger children are 
involved. In tha 16 countries he investigated in the early 1990s, Andersson (2002) found that between 
79 percent and 97 percent of the children under 15 were living with both their natural parents - of 
whom at least 90 percent were married to each other. Sweden was an exception, as there only soma 
80 percent were stitt married. 
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people can be liquidity constrained when they start work. This means that their 
consumption is constra ined by their inability to borrow enough to live at a level that is 
likely to be justified by their future earning power. Fears of mora 1 hazard: and the lack 
of the ability to insure risks lead to reluctance on the part of lenders. Student loans 
may offer the best opportunity to borrow. Banks hope to attract profitable cHents for 
the future, and find that a tertiary education and professional status reduce the moral 
hazards. Governments may also make loans available in the expectation that their 
future tax revenues will be enhanced. In many cases, however, young people \vill be 
limited to loans securcd by their cars and some consumer credit. 

Thirties: Buy a house by borrowing a maximum of some four years of income, secured 
by a mortgage over the house. Repayments will take 20 percent of earnings over ahout 
20 years. (You should always check numbers like this to ensure that you understand 
and tl?at they are correct. A good actuary is a perpetual numbers checker.) House 
prices can be so hi gh as to price lower income earners out of the market even when 
both spouses arc working. They may rent - but this is unlikely to be much cheaper or 
share accommodation; when house prices are high, the trend is for adult children to 
stay at home for longer. 

Paying off debt as soon as possible is usually prudent. Saving for retirement can then 
begin. The requ irement to contribute to compulsory pension schemes at an earlier age 
often means that ret irement provision begins before debts are repaid. Modeling of the 
process can show that it might be reasonable to start ret irement savings later if a housc 
has been purchased. 

Forties and fifties: planned saving towards a comfortable retirement provision. A 
retirement income of say one half of final salary may require about one quarter of 
earnings over the preceding two decades. 

Healthy over·sixties: Depending on finances and inclination. these people can choose 
to work, or retire, or some combination of the two. Schulz (2002) points out. howl.:\ er. 
that they normally face obstacles to staying in the formal workforce. not least because 
of attempts to make job opportunities for younger people. 

Unhealthy over-sixties: These people wi ll not be able to work. As they become frail. 
they will increasingly need help in their activities of daily living. Included in these 
activities is the management of their finances. 

The cycle is effectively normative: deviations from the norm can be costly. For instance. 
too little saving may lead to financial hardship in retirement. On the other hand excessive 
saving at any point may create unnecessary reduction in consumption at that time. This 
may not be immediately obvious, but the difficulties faced by young families trying to meet 
mortgage payments are well known. 

Government intervention, in the form of compulsory savings for instance, can create 
distortions. Subsidies and tax concessions can, on the other hand, change the optimal 
pattern of savings. 

2 For example, the lender may fear that the borrower will default without the capac ity to repay the 
loan, because the consequences do not seem too severe. 
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The determinants of saving in the economy as a whole constitute a major debate in 
economics. Smith (1990) provides a useful review that looks at the effects of increases in 
income and self-employment, tax incentives. income volatili ty etc. 

4.2.5 Different socia-economic classes 

The financial life cycle differs between cultures and between socio-economic classes, but 
can be said to start when individuals begin to accept financial responsibility for themselves. 

The major exceptions to this simple model are the rich. the poor and entrepreneurs: 

Those with significant personal assets clearly do not need to save for retirement. 

Low levels of income, and unemployment, disrupt the chances of marriage and 
separate household formation, and make saving difficult. People in Ihis position are 
unable to make prior provision for retirement and are likely to work for as long as 
possible and then rely on support from family members or from society (charity or 
state benefits). 

• Entrepreneurs will often need capital for their businesses, which inevitably makes 
them save a considerable proportion of their income (Smith, 1990). Thi s is desirable 
to the extent that the return on capital in their enterprises is greater than the cost 
of capital they would otherwise have to raise. The concentration of their assets in 
their own businesses represents. however, a risk that they may be left destitute if their 
businesses fail. 

Exercise 4.1 

(a) Develop a simple human capital model of income progression from ages 25 
to 65 on a spreadsheet . Assume that 25 percent of income is "invested" in 
accumulating human capital. Assume that it yields a return of 5% per annum 
that is added to sa lary. Accumu late the investment but depreciate it (declining 
balance method) al 5% per annum. See if this corresponds with any examples 
of income progression over the lifetime that you can find. 

(b) How do you expect your own financial life cycle to work out? Develop a 
workbook of spreadsheets that allows you to experiment with different 
scenarios of income, expenses and savings. Make plausible assumptions 
about the unknown. 

The spreadsheet should give details, by year, of income and expenses 
broken down into regular and irregular spending. It should separately 
consider at least housing, transport, rates and taxes, recrealion, medical 
costs and schooling. Include borrowing, saving and the accumulation of 
assets and liabilit ies. 

Graph the results showing income, expenses, assets and liabilities from 
age 20 through to 90. 

(c) What income do you think you would need in a comfortable retirement? 
Think about the expenses you will no longer incur - and the extra expenses 
you may incur - when you are no longer working. Using your spreadsheet, 
see how much you have to save to provide this retirement income. 

(d) How might the spreadsheet change for someone earning a very low wage? 
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(e) From your spreadsheet, do you look as if you will be liquidity constrained at 
fi rs t? Test this by setting your expenditure so that your assets are more or less 
exhausted by age 90. You probably will find that your spreadsheet tells you 
that you would have to go into more debt at younger ages than a bank is likely 
to lend you. Docs this mean you should borrow more? See what happens if 
you are retrenched and take early retirement at 50. 

4.3 Risks and volatility in th e life cycle 

4.3.1 Studies of household income, expenses and savings 
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Much intriguing data on the volatility of income, expenses and savi ngs has come from 
the Panel 'Study on Income Dynamics started in 1970 by the Uni versity of Michi gan. 
Duncan et 31 (2004) provide a fascinating report on some of the findings in the first 30 
years. The study has been copied widely in developed countries. The Institute for Soc ial 
and Economic Research (ISER) at the University of Essex, for instance, runs the British 
Household Panel Survey. The Australian equivalent is The Household, Income and Labour 
Dynami cs in Australia (H ILDA) Survey. based at the University of Melbourne. 

The results that have emerged appear to be si milar in all countries.) Relatively few families 
remain persistent ly in poverty but the actual progress of income from year to year can be 
described as "chaotic" and a third or more Qf the population can suffer unexpected and 
sign ificant drops in income at some point in a decade. The panicular challenge to actuaries, 
and one crucial to our social role, is to discover ways of ameliorating the consequences of 
these drops in income. 

Changes to fam ily composition (panicularly divorce) prove to be the major contributors 
to financia l instability. Young adults leaving home frequently see a dramatic drop in their 
Slandard of living. Also of interest is the spread and volatility of income progression in the 
light of changes to inflation and other economi c variables. 

The financial risks encountered by individuals in the course of the life cycle can be 
analyzed into the categories di scussed in 4 .2: risks to income. risks from expenses, and 
risks in savi ng. 

4.3.2 Income risks 

What are these risks? Family income can be reduced by two obvious life contingencies 
(death and disability) and by unemployment. 

Death 

If some fami ly members are fu lly or partly dependent on income earned by OIher family 
members, the lives of the income-earners should be insured. 

The most obvious need is for the suppon of orphans. The presence of children in a 
household not only increases expenses but also divens time from parents' opponunities to 

1 Delails can be found on the website httpi/www.iser.esse)(.ac.uk/ulsc.which has links to initiatives 
in other countries. 
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earn. Most poverty, worldwide, is experienced by single parent families (most often headed 
by mothers) with young children. 

Disability 

Where disability leads to a loss of income, there is a need for income replacement _ 
whether the disability is temporary or permanent, total or partial. This can be provided 
by insurance. 

Disabled people need rehabilitation. either to aid recovery or to mitigate the effect of 
permanent disability. Some return to the workforce and "normal" life is almost always a 
possibility - and is generally recognized as the best treatment. Rehabilitation may require 
special equipment or other provision and needs specia l etTort from family, employer and 
insurance provider. Rehabilitation may be difficult and even painful for the disabled person. 
It is. however, not only superior from a human point of view but likely to be less costly in 
the long run. 

m health does not necessarily lead to the inability to work. Many people who have lost, 
or lost the use of, limbs, eyes or ears are able to live very productive lives. Others with 
debilitating conditions, such as schizophrenia or high blood pressure, can similarly 
continue to work. Such people may. however, be at greater risk of becoming unemployed
especially when jobs are scarce. Smith (1998) provides details of a study that suggests that 
ill health has a long·term negative effect on assets and earning power. This is more difficult 
to insure but part of the need might be met by the critical illness insurance described in 
4.5.2.4 below. 

Unemployment 

The most important cause of income reduction recorded in the panel studies is reduced 
employment (normally in overtime, which often makes up a significant proportion of the 
wages), or total unemployment. 

There are indications that unemployment may become more ofa problem in the future than 
it has been in the past. The greater efficiency of manufacturing industries worldwide. rapid 
technological change and policies encouraging free trade create pressures on companies to 
be globally competit ive. This often means laying offstaffin order to cut costs. The need for 
some insurance against unemployment is probably greater than previously. 

Unfortunately. insurance is not always possible - as we will see in Section 4.5.2.3 below. 
Without private insurance. people will need to find other sources of support and reduce 
their expenses. Support can come from family, state assistance or the drawing down of 
assets, possibly in the form of an early retirement. 

4.3.3 Expense risks 

Expense risks include: 

divorce, resulting in the need to set up separate households; 

damage to property, or to other persons, who then claim compensation; 

medical expenses; 

the cost of frail care, especially for the elderly; 
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interest charges, on housing loans particularly; 

inflation: and 

• longevity risk, being the risk of outliving one's retirement savi ngs. 

Some of these risks are discussed below. 

Divorce 

This is a major source of financial hardship and is probably uninsurable. The law may 
compel the beller-off partner, probably the non-custodial parent if there are children. to 
contribute to the support of the poorer partner - overwhelmingly the mother. 

Property 
t-

People normally accumulate tangible assets as they age. The most serious loss would be 
significant damage to a house. Losses to cars, household appliances and furniture are likely 
to be less significant, but might still be worth insuring. Insuring against the damage that 
one's own car might do to other people's property and person is likely to be compulsory in 
the form of public liability insurance. 

It is worth remarking that people are not always logical and can both under-insure and over
insure. Arguably, one should only buy insurance against losses that wou ld be significant. 
This can be achieved through the use of excesses where the people insured pay for smaller 
claims themselves and pay the first part oflarge claims. It is, however, 'sometimes difficult 
to find an insurer that will offer a sufficiently large excess. 

Medical costs 

Medical expenses can be divided into several different categories for the purpose of 
examining thei r impact on people's financial security. At one end, there are sma ller costs 
such as visits to the family doctor - that are unimportant financially to most people. At the 
other end there are cosmetic operations and time in luxury hospitals that can be paid for if 
people have the money. 

In the middle are expenses that are necessary, but cannot be paid out of normal income. 
They can, however, be covered by medical insurance. Medical insurance pools the risks, 
thus turning irregular and potentially crippling costs into easier regular payments. 

The level of costs differs significantly from country to country, but costs have risen 
dramatically as a proportion of GOP in most countries. Statistics in GECD (2009) show 
that health care expenditure averaged nine percent of GOP in 2007 in the 26 of30 countries 
surveyed for which data was available.4 Costs have been rising on average by 2% per annum 
faster than GOP (over periods that range from 15 to 45 years) with no signs of abating. The 
main reason is that technological change continues to add new medic~1 services: machines, 
drugs and procedures. The increase may therefore be not so much an increase in costs as 
an improvement in quality. It is expensive, but we would want as many people as possible 
to have the benefits of new technology. 

4 This is a simple average, which does not allow for differences in population and GDP. It is 
noteworthy Ihallhe US figure is almost 16 percent. 
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Medical costs also increase as people age- for obvious reasons (and the aging of the OECD 
popuialions also plays a role in the increase in medical costs as a percentage of GDP). 
Some other expenses reduce as people age but the two seldom match exactly: medical costs 
are incurred disproportionately in the last year of life rather than rising gradually with age. 
There is, therefore. the need to include some allowance for increased medical costs when 
looking at the life cycle described in Section 4.2 above. 

The level of medical care that can be offered appears to have almost no limits and might be 
regarded as effectively arbitrary. Even short-run usages fluctuate significantly and medical 
insurers can face large changes in their financial results. They manage these by increasing 
contributions or restricting their reimbursement of expenses. In national health schemes 
(ie where medical services are provided by the state, either free or at subsidized prices), 
control is maintained by explicit rationing or by requiring people to queue. 

Private insurance, in countries where it is not compu lsory, can be vulnerable to allti
selection. People can. for instance. remain uncovered by medical insurance and then opt 
to take out cover in the year before they have a baby. They can then claim fo r a variety of 
expenses where they have some control of the incidence: dental treatment, new spectacles 
and minor surgery. This anti-selection is worse where legislation restricts underwriti ng. 

Interest 

Changes to interest rates become a problem when relatively high and volatile inflation leads 
to dramatic increases in mortgage repayments. lill'iable or floatillg rate mortgage loans 
allow the lender to change interest rates after a short period of notice. If a mortgage loan 
has a long outstanding term (say, over 20 years), a Significant proportion of the remaining 
repayments will be interest. A SO percent increase in the interest rate will therefore translate 
into a substantial increase in the mortgage payment - typically. well over 25 percent and 
possibly over 40 percent. 

As lenders may allow installments of up to 30 percent of a person's before-tax income, 
such increases can lead to severe hardship. Mortgage interest rates in South Africa, for 
instance. moved from 12% to 18% between 1989 and 1990 and from 18% to 25% between 
1998 and 1999. Both periods saw high levels of bad debts amongst the lenders and many 
people evicted from their houses. 

Mortgage loans in the US have traditionally been fixed for the full term of the loan, which 
provides protection for the borrower against rising interest rates. These loans normally 
inc lude an option to refinance at no penalty should interest rates decline. In other countries, 
interest rates can be fixed often for shorter periods and sometimes with significant 
repayment penalties if interest rates decline. 

Inflation 

People may be retired for 30 years or more, over which period it is clearly necessary to 
allow for many unexpected changes in the general level of prices. 

Figure 4.1 gives a 90-year history of US inflation . Even this. the world's largest and most 
stable economy, has suffered three bouts of significant inflation over the period. The chart 
shows that wages (for which per capita income is an estimate) more than kept pace except 
during the Great Depression. Those most at risk of inflation are those on a fixed income 
such as pensioners. By inspecting the graph, you can see that the value of a fixed pension 
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for someone retiring in 1940 would have halved by the mid-1950s and halved again by the 
mid-1970s.~ 

Figure 4.1 US inflation' 
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4.3.4 Risks in savings 

Issues of investment risks are dealt with in more detail in Chapter 14. At this stage \\e 
note the significance of investment risk to the average person. The worst situation is 
when negative real returns occur close to - or after - retirement. as there is then Iinle 
opportunity to add to savings. It will become clear in later chapters that these risks create 
major imponderables in future plan ning because the confidence interval for future real 
investment returns is very wide. 

Vol atility of real returns is an issue even with well-selected diversified portfolios of 
investments. For a typical consumer, there are other greater risks. Indeed, there are many 
ways of losing one's entire life savings: embezzlement by a fraudulent adviser; collapse of 
a financial institution from which one has purchased savings products; concentrating one's 
savings in one risky venture that then fails; and political risks such as war or confiscation 
of property by a revolutionary government. 

$ It is possible to do quick calculations of this sort if you k.now the rule of 72, which gives a quick. 
approximation to how long it takes for money to double (or halve): 

(1+f)".2 • n In(1+f) • In 2 'n •. 72Jf (.72 more or less correct for f _ 7.5%) 
• Created from US Census and Bureau for Economic Analysis Data obtained from ftp://ftp.bls.gov/ 
pub/special.requestslcpi/cpiai.txt and http://www.bea.gov/ regional/spi, both &Ccessed January 27, 
2010. 

• , 
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Chapter 7 on regulation and Chapter 15 on solvency are related directly to these issues. 
However, it could be said that the whole work of actuaries revolves around seeking solutions 
to these problems. directly or indirectly. 

Exercise 4.2 

(a) Using the workbook you created earlier. experiment with income, higher 
expenses or different investment returns. 

(b) List the different insurance cover you wanl at different times of your life. If 
you expect to be liquidity-constrained al some point, what insurance would 
a bank want before it lenl money to ease your constraints? 

(c) We have mainly considered a middle class, nuclear family unit. Many people 
of course do nOI live this way. Consider how the income and expense risks 
may vary for people in other situations. A single person with no dependents, 
for example, does not need life insurance but may have greater need for 
disability insurance, to cover household expenses and pay for the sort of 
assistance a spouse might otherwise provide. Give some other examples. 

4.4 Business needs 

There is also a financial life cycle of businesses, which begins with their formation and 
the raising of funds. Various financial instruments have been developed in order to assist in 
raising these funds and protecting them against risk. 

4.4.1 Equity or capital 

With some exceptions (such as terminating building societies 7) businesses are meant to exist 
in perpetuity - although their mortality (in the form normally of takeover or insolvency) 
is high. The normal intention is for the initial funding to continue to be available. Funding 
can be in the form of borrowing or equity, with some equity or capital (or an equivalent 
guarantee to creditors) always required to absorb possible losses. and ensure that the 
creditors can be paid. 

The form of the equity depends on the legal form of the business. Economically developed 
societies allow for a range of different business structures. Most simple of the forms are 
individuals operating as sale traders or in a group as partners. In such cases, equity comes 
directly from the owners of the business. but is normally kept in separate accounts - if only 
for lax purposes. 

More sophisticated businesses are separate legal entities. where the owners have a limited 
liability to make good any losses. Non-profit businesses (and here we might include trusts 

7 These are temporary bodies that collect deposits from their members and allocate loans on a 
lottery basis to the members. They are disbanded when all the original members have bought 
houses and repaid their mortgage bonds. 
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SCi Up to own assets for other people) will receive an injection of capital that will be 
reflecled in their accounts, with the rights of the donors and other stakeholders included in 
the constitution (also called the articles of association). 

Sincc the late 18'~ century, when developed countries passed enabling legislation, the most 
common form of commercial enterprise is the limited company. Internationally, however, 
various different legal structures are possible: trusts, companies created by statute or under 
simplified legislation, different types of assoc iation, etc. Such separate entities need some 
founding capital before they can begin operation. 

Incorporated sale proprietors can operate similarly. Where more than one party provides 
capital , there will be a need to keep account of their different shares. The shares (called 
common stock in the US) can be subject to restrictions posed by the constitution, and 
are not necessarily entitled to equal shares in the profit. or equal rights to vote at general 
meetings ~f shareholders that elect directors of the companies. Preference shares, for 
instance, arc normally entitled 10 a fixed rate of dividend and do not include the right to 
vole, unless their dividends are unpaid. 

Public companies list their equity on one or more stock exchanges to allow owners of equity 
to buy and sell easi ly. These companies are subject to the rules of the stock exchange, 
which typically require disclosure and provide other protection to owners of equity against 
un fair behavior by management and controlling voting blocks of equity. 

4.4.2 Managing risks 

Businesses face the risk of losses that will reduce their capital to a level where it is no 
longer sufficient to continue trading, The management may also be concerned with large 
fluctuations in profit that reduce confidence in the business. For our purposes, we can 
divide the risks laken by businesses into three types. 

Insurable risks 

Businesses face physical risks to assets, liability risks that might arise from tort claims 
(where the directors or the business is found to have been negligent and caused harm to 
employees or customers), the risks of internal or extcrnal fraud and risks from e'{t~rnal 
events that might lead to loss of revenue or additional costs (such as drought or hail). It is 
usually possible to buy insurance to cover the financial effect of these risks. 

Hedgeable risks 

Businesses are also exposed to unexpected price movements unequally affecting their 
revenues and costs, leading to unexpected (and potenlial1y unaffordable) losses. If their 
prices are closely linked to those of traded commodities, it may be possible to hedge these 
risks using derivative instruments that are based on the commodity prices. 

Other risks 

There are other risks that are neither insurable nor hedgeable. These can arise from the 
business plan or from the capacity of the business to compete in its market (such as 
technical changes that make its product irrelevant). In both cases. the risks have to be 
actively addressed by the business's management and cannot be taken by outside parties . 

• 
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4.4.3 Tax and regulatory arbitrage 

Both individuals and businesses are entitled to organize their affairs in such a way that they 
pay as little tax as possible, provided that they are honest. 

Because different financial instruments can attract quite different tax treatments. tax 
management plays a particularly important role in the financial structuring of companies. 
Tax arbitrage can happen ifit is possible to make a guaranteed reduction in tax by changing 
some element of the company's operations. 

Regulatol)' arbitrage arises if it is possible to reduce legal restrictions on the company's 
operations or the capital required by changing the legal nature of the business or changing 
regulatory regimes - if that capital is not really needed for solvency purposes. 

From a private perspective, fai ling to take advantage of honest tax arbitrage opportunities 
can be seen as making a donation to government revenue. They may not be socially 
desirable activit ies, but the onus is on tax collectors to lim it the possibilities and regu lators 
to make them unnecessary. 

Exerc ise 4.3 

(a) Can you list the types of business form that exist in your country? 

(b) "Tax plann ing is made possible because governments want to encourage 
certain business practices." Would you say that this statement was true? 
What might it be missing? 

4.5 Products designed to meet financial needs 

Having considered why people and businesses need financial products. we now turn to 
the various financial products and services8 that have been developed to meet these needs. 
These can be grouped into four categories: 

monetary products. including money itself: 

insurance: 

long-term savings: and 

retirement income products. 

Note that Chapter 6 (Applying Risk Management) discusses issues around dealing with 
risk in the provision of financial products. 

I There are not generally well-defined distinctions between ·financial products· and ·financial 
services" and variations such as "financial services producls w are also common. In this book we use 
the terms interchangeably. 
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4.5 .1 Monetary products 

4.5.1 .1 Money or transaction services 

Cowry shells and the like. which were used as an intermediate store of value to simplify 
barter transactions, were probably the first financial services product. Davies (2002) 
suggests that banknotes were next, preceding the development of coinage. Receipts for 
grain stored in the palaces of ancient Mesopotamia could be used for the purchasing of 
other goods. Given that they used clay tablets, "banktablets" wou ld perhaps be a more 
descriptive term. 

Perhaps the most basic form of money today, called or forming part of AlO or M I, is the 
notes and coins issued by central banks. Its value is guaranteed by legal tellder legislation 
that requii\:s everyone transacting business in a country to accept it - although this does 
not prevent inflation eroding its worth. 

The next layer of money supply, which goes under a variety of names including Ml. M3 
and M4, includes all sorts of easily-negotiable financial instruments. 

Most common Iy used arc cllrrellt, cheqlle (checking) or mOlley market accounts with banks 
(in which we include sim ilar institutions such as building societies or credit unions). These 
can be accessed by methods including: 

checks - pre-printed instructions for the.bank to pay to another; . 

debit cards - where vendors can draw directly from the accounts of their customers 
when presented with the plastic card; 

debit orders - where service providers (such as util ity suppliers and insurance 
companies) electron ically instruct the bank to pay them from their customers' accounts: 

standing orders - where the accountholder can instruct the bank to pay a regular 
amount to a service provider: 

a variety of computerized or internet banking options (including more old-fashioned 
telegraphic transfers to foreign countries) - where the account holder can instruct the 
bank to transfer money to another account: and 

a bank branch or automatic teller machine (ATM). 

Also included in money are all sorts of short-term bank deposits, negotiable certificates 
of deposit issued by banks, and short-term securities issued by government or other 
corporations. The latter are mainly used by businesses, which also need most of the 
transaction services listed above. 

4.5.1 .2 Short-term savings products 

The line between money for transaction purposes and savings through bank deposits is 
blurred. In some countries, current accounts earn interest. Accounts with longer notice 
periods. or ler/ll deposits, wil l normally pay higher rates of interest. The notice periods or 
terms can be as much as five years in some environments. The rate of interest payable Will 

nonnally be pre-determined; in order to cover initial expenses (and defer tax). it may well 
be stepped - ie increasing over time. 

• 
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Other short-term savings instruments include money market /illuls or cash managemellt 
tl"llsfS. which al10w unitholders to participate in a porlrolio of short-term investments that 
may well include some higher-yielding but riskier loans. 

4.5.1.3 Borrowing instruments 

Individuals 

There are four main types orloan used by individuals: 

Hire pllrc"a.~e is for a relatively short term, secured by the item purchased and attracts 
high rates of interest. The legal position is thai the goods sold remain the property of 
the seller until all paymenls have been made. The item is hired, until it is purchased. It 
is mainly used for cars and large items of household furniture. 

Other COl/SlimeI' credit consists of credit canis normally managed by banks or 
credit or aCCOl/llts with retailers. If the balance outstanding on credit cards is paid 
off monthly, no interest will nonnally be charged. Retail credit may be advertised as 
interest-free, but discounts are often obtainable for cash. The interest rates charged 
are high both because the small size of the loans means that administration charges 
are proportionately high, and because risks are high given that there is no collateral. 

Banks offer mortgage [()tinS to finance house purchases. These loans can be of a much 
longerterm and, because of their size and security, come at a lower interest rate. 

The problems associated with fluctuating-rate mortgages were discussed in 4.3.3 above. 
The obvious solution is a fixed-inte rest mortgage as in the US. It is, however, not clear 
that such contracts wou ld be anractive to borrowers without the option to repay without 
penalty, or attractive to investors without a government body to underwrite the risks. 

An alternative is a dual indexed mortgage, where one index refers to the rate at which 
installments are increased - often in line with average salaries - and the other index is 
the interest rate used to determ ine the amount of loan outstanding. Another alternative 
is so/m)'-linked homejill(lI/ce described in Asher (2009), which are instruments where 
the installment is fixed in advance as a percentage of income. (The fixed percentage 
could be determined by dividing the amount to be lent by the term of the loan and 
again by current salary.) In addition to protect ing borrowers against fluctuations in 
interest rates, these instruments could provide investors with an investment that grows 
in line with salary inflation. 

Banks also offer their wealthier customers the option of an OI'ertira/t, which means 
that the balance on their cu rrent accounts can be negative - up to predefined limits. 
Interest rates here will depend on the customer's creditworthiness, but will be higher 
than mortgage rates. 

Businesses 

Businesses can raise funds using most of these methods - and two more. 

Larger companies can issue debentures or bonds that may be traded and listed on a bond or 
stock exchange. The rate of interest can be fixed or floating. depending either on what the 
company thinks offers the best value at the time or the nature of the cash flows that will be 
used to pay the interest. As with mortgages, interest can be capitalized. 
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The business can sell an asset that is created through seCliriti=ation. Where busmesses 
are in receipt of cash flows that are readily identified and are not much exposed to moral 
hazards. the cash flows can be "securitized" and sold directly to investors. The cash flows 
are purchased by a special plll]JOse vehicle (SPV), the funders of which accept all profits 
and losses from the cash flows. 

The SPY will normally be funded by different tiers of capital that take on different layers 
of the risk: first losses will be taken by an "equity tranche," with the most senior debt often 
el~oying AAA status. The originating business may take a share in the equity and junior 
tranches of the SPY, or provide some guarantee in order to show its goodwill and reduce 
moral hazard. SPVs may also take out credit insurance (or credit enhancement) as this can 
raise their credit rating to that of the credit insurer, which can reduce their cost of borrowing. 

Securitization has given rise to a significant number of new financial instruments, the 
most imp~anl of which <Ire shown in Figure 4.2, taken from IMF (2008). The derivative 
elements are discussed in more detail in Section 4.5.3.6 below. but full and largely reliable 
description s of most oflhese instruments can be found in online encyclopedias. 

Figure 4.2 Modern credit instruments 
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4.5.2 Insurance 

4.5.2.1 Life insurance 

Life insurance generally provides a cash lump sum (the slim inSl/red) in the event of the 
death of the life ill!iured. In the case ofjoillf Jije policies, payment can be made on the death 
of either the first-fo-die or the las/-/o-die. Life insurance comes in a range of different 
packages of cover, investment and additional options (ridel'S or slipplemel1lary bem:fih). 

Some products discussed in other parts of this chapter may be regulated as life insurance. 
For the purposes of this section, we are only concerned with produds that pay benefits on 
the death of the insured. 

Term insurance 

Term insurance contracts pay on death before the end of a fixed term. They can offer level 
or decreasing cover, the latter being suitable to cover a decreasing debt. Generally. a level 
premium is payable over the term of the contract. 
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