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Chairperson’s Corner
I

Looking Ahead in 2007

by Doug Brooks

Doug Brooks, FSA, FCIA,
MAAA, is senior vice
president and chief financial
officer at Equitable Life
Insurance Company of
Canada. He can be reached

at dbrooks@equitable.ca.

nother year begins for the Risk
Management Section and the world
of risk management continues to
evolve at arapid pace. Our goal as a section is
to ensure that we also continue to make
changes to keep our members up-to-date and
provide opportunities for actuaries and the ac-

tuarial profession.

The actuarial profession is relatively small by
the standards of some other professional and
quasi-professional organizations. In order to
compete as a profession, and in fact gain a
reputation as experts in the broad field of risk
management, | believe that we must combine

efforts as broadly as possible. Last year, the

Doug Brooks (left) chairperson of the Joint Risk Management Section, and
Robert Beuerlein (right) President of the SOA, received a $20,000 contribution
from Normand Gendron (center), President of the CIA. This transaction
occurred atthe SOA/CIA General Session, Oct. 18, 2006 in Chicago.
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Casualty Actuarial Society (CAS) became a
joint sponsor with the SOA of the Risk
Management Section. This results in a more
focused approach toward education, research
and issues, and is also a reminder of the fact
that risk management problems benefit from
different perspectives. Methodologies used to
explore a particular risk issue are often valu-
able when the concepts are applied to differ-
ent risks that may have traditionally employed
different methods.

This fall the Canadian Institute of Actuaries
(CIA) became a joint sponsor of the Risk
Management Section. This is another first for
the section, as well as a new event for the
CIA. Including the CIA as a sponsor is a fur-
ther signal that it is important for actuaries to
combine efforts to make a mark in the rapid-
ly expanding risk management territory on a
more global basis. The CIA does not bring a
long list of prospective new members, as
most CIA members are already members of
the SOA or CAS. However, it does bring
organizational capacity. Additionally, the
CIA has generously helped fund the section
with a $20,000 contribution. (see photo on
left.)

The section’s excellent newsletter will, as a
result of the CIA becoming a joint sponsor,
now be translated into French. This is a first
step to potentially translating the newsletter

into other languages.

Dave Ingram has been the chair of the Risk
Management Section for the past year. | have
personally appreciated the leadership and
vision he has brought to the section. While
Dave is leaving the section council, I am very
happy that he will continue to be involved in

the work of the section. In particular, Dave




will be leading an effort to reach out to other
actuarial bodies to move further toward com-
bining efforts and sharing knowledge globally.
I think this is both a very exciting and impor-
tant initiative for the profession. The Mexican
actuarial profession is already represented at
Risk Management Section Council meetings,
and there has also been initial contact with
other actuarial groups, who have expressed a
great deal of interest in joining together to fur-
ther the actuarial profession’s place in the risk

management field.

The actuarial profession brings to risk man-
agement true professionalism. The actuarial
profession has education and qualification
standards, continuing education, standards of
practice and discipline processes—the neces-
sary requirements for professionalism. These
areas must be developed in the context of risk
management practice to enable actuaries to be
seen as the true professionals in the crowded

risk management arena.

The Risk Management Section will also con-
tinue efforts to promote the actuarial profes-

sion in risk management, as will the

Chairperson’s Corner

sponsoring  organizations. The ERM
Symposium is an important part of this
effort, as it has become an important event
in the risk management calendar. In addi-
tion to providing actuaries with learning
opportunities and a forum for discussion of
research, it also includes non-traditional

areas of practice and industries.

The actuarial profession has much to offer the
field of risk management. We are true profes-
sionals in this field where many are attempt-
ing to stake out their territory. We must contin-
ue to develop and promote our expertise in
this field. We must do this by combining the
efforts of actuaries across areas of practice

and national boundaries.

Last but not least, my heartfelt appreciation
goes to Dan Guilbert, Dave Ingram, Hubert
Mueller and Frank Sabatini for their dedi-
cated and uncompromised years of services
as council members. Let me also take this
opportunity to welcome our newly elected
council members—David Gilliland, Todd
Henderson, Hank McMillan and Bob Wolf. 1

look forward to working with them.

Attend the 2007 Investment Symposium

Mark your calendar and plan to attend the SOA/PRIMIA Investment Symposium, April 18-20, 2007
atthe Sheraton New York Hotel and Towers. The Symposium will include three unique tracks—invest-

ment, finance and ALM/Risk Management.

There will be top-notch insurance and investment professionals speaking on important issues and a

variety of networking opportunities.

More information coming soon at www.investment actuarysymposium.org.

December 2006 D Risk Management

The actuarial
profession has much
to offer the field of risk
management. We are
true professionals in
this field where many
are attempting to
stake out their territory.
We must continue to
develop and promote
our expertise in this

field.
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Farewell and Here Is the Next Volunteer Opportunity

by David N. Ingram

David N. Ingram, FSA, MAAA,

is director of enterprise risk

management with Standard
& Poor’sin New York, N.Y.
He can be reached at david
ingram@standardandpoors.

com.
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1d risk managers never die, they just
get further away.

“Put out the Fire When You Die.”
— David Jacobs-Strain

By the time you read this, my term as chair of
the Risk Management Section and my term on
the section council will
have come to an end. 1
have had a grand time
watching this new effort go
from a task force with an
incredible 200 volunteers
to a new section, to the
largest joint activity of the
Society of  Actuaries
(SOA), the Casualty
Actuarial Society (CAS)
and the
Institute of Actuaries

(CIA) ever.

Canadian

The volunteers and sec-
tion council members
and the SOA have been great to work with. I
have seen folks go from volunteers with little
to no experience in risk management to vol-
unteer leaders to risk management positions
in their companies to CRO positions over the
past six years. Actuaries who thought of
themselves as late to the risk management
show are now confidently making major con-
tributions to the field and leading risk man-
agement efforts in dozens of firms. The ERM
Symposium led the way to both self-
confidence of their value in the risk manage-
ment space and recognition of that value by
other risk management professionals. In
addition, it provided an opportunity for actu-
aries from the SOA, the CAS, and the CIA to
work together in the new risk management
field for the first time.

Best of luck to the Risk Management Section
Council and Doug Brooks as the new chair.
And many thanks for the service to the section
of outgoing section council members Hubert

Mueller and Dan Gilbert. Hubert has served

as an original member of the Risk
Management Task Force, led the Economic
Capital subgroup and has been the coordina-
tor for the Risk Management Section sessions
at the SOA meetings and has helped to organ-
ize web casts and stand-alone seminars.

Thanks also to Larry Rubin and Hank
McMillan for rejoining the section council.
And welcome new council members David

Gilliland, Todd Henderson and Bob Wolf.

Finally, farewell to Frank Sabatini, who is
leaving the council to join the SOA Board of
Governors. Frank has been an officer of the
council in each of its three years of existence
and was active in the group that worked to
form the council. The risk management con-
tingent on the board is impressive with Frank,
Sim Segal, Craig Raymond, Charles Gilbert
and Max Rudolph.

I will mention that Max has always been a
key factor in actuarial risk management
developments. Max has served on the risk
position reporting study committee (which
may be the first “risk management” activity
of the SOA), the ALM Practice Guide com-
mittee, the Risk Management Concepts
Committee, the Risk Management Task
Force organizing committee was a key mem-
ber of several subgroups, and has served as
the SOA board liaison to the Risk
Management Section Council. In addition,
Max acted as the godfather to the RMTF
when he was the Investment Section chair
providing both financial support and access
to the 4,000 members of the Investment
Section for RMTF volunteer recruitment.
Max continues as the SOA Board liaison and
on the program committee of the ERM
Symposium. He also recently headed the
board committee on implementation of the
risk management strategy.

My next step as a volunteer is to start a new
International Committee for the Risk
Management Section. We have been in discus-
sions with actuaries in the United Kingdom,
Australia, Hong Kong and Mexico about




different types of cooperative projects. We are
considering creating an international version
of this newsletter that we would have translat-
ed into Chinese and/or Spanish. (The CIA will
be translating a French version.) We are also
considering some efforts to create an interna-
tional ERM Web portal that would facilitate
education and research with easy access to
work from all parts of the globe. In addition,
we will be looking for research or other proj-
ects to perform collaboratively.

The international efforts will be organized
around the following principles:

A. The main purpose of the affiliation would be
to advance the quality and effectiveness of actu-
arial practice in the area of ERM through
strength of numbers, which will allow us to
develop the critical mass to compete with other
organizations that are or will become global.
Critical mass will enable the efficiency and
effectiveness of other aspects, including cooper-
ation on things like research, publications, etc.

B. The purpose will be supported by sharing of
knowledge and experiences, by joint research
and publications and by mutual support.

Outgoing Chair’s Corner

C. Mutual support includes recognizing that
there are more similarities than differences in
the ERM problems that we face around the
world. In addition, it means that we recognize
each other’s contributions. Finally, it means
that we accept each other’s level of current
practice without prejudice.

D. We commit to making this affiliation a
positive force in the development of actuari-
al ERM practices by agreeing to regular
communication with the other members of
the affiliation.

E. As professional standards of practice devel-
op for risk management work by actuaries, we
will share our findings with the hopes that
some commonality will develop globally.

If you want to join these efforts, either as a
committee member or as a participant in one
or more projects, please let me know.

And remember that there are many other vol-
unteer opportunities. See the box at the bot-
tom of this page.

Volunteers Needed
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The main purpose of
the dffiliation would be
to advance the quality
and effectiveness of
actuarial practice in
the area of ERM
through strength of
numbers, which will
allow us to develop
the critical mass to
compete with other

organizations...

Contact Person

E-mail

Phone

Basic Education Kathy Wong kathleen.wong@axa-equitable.com (212) 314-4487
Continuing . . .
Education Tony Dardis tony.dardis@towersperrin.com (404) 365-1561

ERM Symposium

Kevin Dickson

kevin.dickson@towersperrin.com

(312) 201-6310

International

Dave Ingram

david_ingram@standardandpoors.com

(212) 438-7104

T Ken Seng Tan kstan@uwaterloo.ca (519) 888-4567 x36688
ewsletter

Ron Harasym ronald_j_harasym@newyorklife.com (212) 576-5345
Research Fred Tavan ftavan@rgare.com (416) 943-6785

Special Projects:
Operational Risk
Risk Terms
ERM Online Guide
Best Practices

Michel Rochette

mrochette@soa.org

(847) 706-3591
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Systemic Risk

Life Insurer Systemic Risk

by Stuart F. Wason

ne of my responsibilities at Assuris (the
corporation which protects Canadian
policyholders against a loss of benefits
due to the failure of a member company) is to
identify the potential sources of systemic risk
and the exposures and potential impacts for our
member life insurance companies. These mem-
bers may operate their business only in Canada;
inmultiple jurisdictions; orin Canada as part of a

foreign based insurer.
A definition of systemic risk is,

“Systemic risk represents the danger that specific
problems spread more broadly to affect the entire
financial system in a country

or more globally.”

Systemic risk is becoming
increasingly important as a
result of globalization, inte-
gration and the growing com-
plexity of world economies.
The sources of such risk
appear more numerous than
in the past; their sources are
more unpredictable and
many have the potential to
spread more rapidly than in
the past. In the words of
André Icard, Deputy General Manager of the
Bank for International Settlements, in a Nov. 8,
2005 speech,

“The consensus view, therefore, is that systemic
disturbances are now more likely than in the past
to erupt outside the international banking system
and to spread through market linkages rather

than lending relationships.”

“The financial system has become more complex.
This complexity, in turn, has resulted in more

uncertainty as to the origin and nature of shocks

to that system and how these will actually play

2

oul.

Systemic risk can manifest itself through highly
visible “disturbances” (e.g., terrorism, pan-
demics, etc.) as well as through processes that
are more gradual and less newsworthy (e.g., con-
tinued decline in long term interest yields;
divergence in interests of insurers, regulators

and/or policyholders).

Systemic risk differs from risks with which we
may be more familiar (such as credit or market
risks) because it is highly evolutionary in nature.
The key drivers of systemic risk tend to be ever-
changing and probing (and sometimes intrusive)
in nature, looking for weaknesses in the opera-
tional fabric of our environment. The conse-
quence is that whether it be global terrorism, the
bird flu, or changing consumers attitudes, risk
assessments and contingency plans need to be
frequently reviewed, tested, validated and
refreshed. People need to think outside of the
box when dealing with systemic risk as often the

issues and topics are outside of our comfort zone.

Life insurers can be impacted by systemic risk
arising initially either locally or from foreign
sources. The nature of systemic risk is that while
it may arise initially from either local or foreign
sources it can spread and impact other jurisdic-
tions. Similarly, the impact (if significant
enough) can ripple through a global insurer and
possibly impact its ability to deliver on its local
responsibilities. Some possible sources of sys-
temic risk to the life insurance industry are list-

ed in the following table.

The threat of a flu pandemic is perhaps one of
the most readily identifiable sources of systemic
risk. According to Dr. Don Low (chief microbiol-
ogist at Toronto’s Mount Sinai Hospital) during a
recent speech on this topic, the occurrence of a

pandemic is not a question of “if” but a question

» Page 6
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o Political environment

- Global terrorism

o Economic environment
- Housing price bubble

. Societal attitudes
o Insurance risk

= Longevity
o Credit risk
o Market risk

. Operational risk

- World dependence on oil

- Avian flu or any pandemic

- Weakness in U.S. economy

Possible Sources of Systemic Risk

- Regulation (e.g., increasingly risk-based; home versus local supervision)

- Changing consumer attitudes and needs for financial services

- Counterparty failure (reinsurer, derivative or hedge fund)

- Generalized increase in credit risk

- Misaligned interests (e.g. between distribution channel and customer; product

manufacturer and customer; employee incentive plans)

of “when.” Many insurers and regulators are
studying the possible impact of such a pan-
demic on their operations and financial posi-
tions. While a primary impact of a pandemic
is increased rates of mortality, insurers should
consider the chain-like events that systemic
risk can lead to. For example, in the bird flu
scenario, people may stay home and work
remotely, but given the limited bandwidth on
the communications infrastructure, such a
solution may provide a false sense of security.
Insurers need to be thinking through their
contingency plans and performing “walk-
throughs” with reality checks. This should not
be new, as insurers should already have expe-
rience in performing disaster recovery tests of
their IT infrastructure. Consideration should
also be given to the impact on the economy as
consumers stay home and travel less often

during the pandemic.

In considering systemic risk, it is important

for insurers and regulators alike to:

1. Identify the possible sources of systemic

risk to the life insurance industry

2. Explore their impact on the life insurance

industry
3. Discuss early detection measures

Assuris has been active in Canada in stimu-
lating discussion regarding systemic risk
with chief risk officers. I would encourage
broader global discussion, debate and
research on this important risk management
topic by the profession, chief risk officers
and regulators. 1 would like to thank Ron
Harasym, vice president and actuary at New
York Life, for his review of, and insights for,
this article. You can contact me at my e-mail

address swason@assuris.ca.

Stuart F. Wason, FSA, FCIA,
MAAA, HONFIA, is senior

actuary at Assuris, a not-for-

profit corporation, funded by
the member companies
against loss of benefits due
to the financial failure of a
member company. He can be

reached at swason@assuris.ca.
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Latest Research

Enterprise Risk Management for Property/Casualty

ERM for Property/Casualty

Insurance Companies'’

by Shaun Wang

» Page 8

Editor’s Note: The following article is reprinted
with permission. It originally ran in the
Actuarial Review, Volume 33, No. 4, 2006.

he Casualty Actuarial Society (CAS),

the ERM Institute International, Ltd

(ERM-II), and the CAS/SOA Risk
Management Section have released their jointly
commissioned research report titled
“Enterprise Risk Management for Property-
Casualty Insurance Companies.” I coauthored
the report with Robert Faber (executive, under-
writer), and several highly regarded CAS mem-
bers contributed valuable comments. The
research report proposes a new conceptual
framework for Enterprise Risk Management

(ERM) and applies it to property/casualty insur-

ance companies.

The report defines ERM
as the discipline of study-
ing the risk dynamics of
the enterprise, the inter-
actions of internal/exter-
nal players and forces,
and how players’ actions
(including the risk man-
agement practices) influ-
ence the behaviors of the
risk dynamics, with the
ultimate goal of improving
the performance and
resiliency of the system.
This definition takes an engineering-like

approach and paves the way for a “scientific”

approach. The authors believe that risk
dynamics modeling holds great promises when
combined with a true understanding of the

dominant risk drivers.

The report advocates that an actionable ERM
should be embedded in each step of the com-
pany’s decision-making processes. ERM
should start with an analysis of the business
model and the company’s strategic position in
relation to the external environment, followed
by examining the company’s internal opera-
tional processes and how they have impacted

the company’s financial performance.

An enterprise risk model for a property/casual-
ty insurer must give due considerations to (at

least) the following dominant risk dynamics:

1. Inherent risks associated with the product
design, risk origination, risk selection,
and risk valuation as embedded in the
marketing, underwriting, pricing, claims

handling, and reserving processes;

2. Constraints imposed by rating agencies

and regulators;

3. Actions and behaviors of competitors

(market leaders and participants);

4. Exposures to catastrophic or correlated
losses (on both asset and liability sides of
the balance sheet); and

L The report is available on the Web at www.ermii.org.




ERM for Property/Casualty

5. Impacts of market valuation fluctuations
and accounting conventions on company

balance sheets and earnings.

The report highlights a basic truth that risk
dynamics cannot be known completely due to
the multiple forces at work, where knowledge
about the risk dynamics can be gained
through experience, insights, and modeling.
One should try to objectively evaluate the
knowledge level of the risk dynamics and the
competitive edge relative to competitors. A
common pitfall is that when one has little
knowledge (or less than a competitor’s knowl-
edge) about the risk dynamics of a line busi-
ness, for example, or fails to identify the
underlying trends, one tends to perceive the
risk dynamics as “pure volatility,” and put
his or her faith in diversification. Although
diversifying a portfolio of risks is usually
beneficial, such diversification has to be
weighted against the increased risk due to
the reduced knowledge one has for each risk.
Lack of knowledge of the underlying risks
often shows up in the form of inadequate
reserves, which is a lagging indicator of poor

enterprise performance.

The report documented empirical findings
that, for commercial lines (including workers
compensation and general liability), large
national insurers tend to show worse under-
writing results than the small regional compa-
nies. For general liability and workers com-
pensation, the inherent loss reporting delay
provides a backdrop for the varying company
behaviors in underwriting, pricing, and
reserving practices. Differences in underwrit-
ing/pricing behaviors (e.g., average number of

years of experience on the book, underwriter

turnover, extent of reliance on experience rat-
ing modification, etc) in small company versus
large companies provide explanations for the

differing underwriting results.

The report recognizes that an enterprise has
multiple risk dynamics at multiple levels (e.g.,
company, business segment, and product lev-
els) with multiple forces (e.g., financial rating
concerns at company level, competition at
local business segment level, and contract
terms at product level). To gain an overall pic-
ture we need to understand the interactions of
risk dynamics at different levels and to recon-
cile the multiple perspectives. While tradi-
tional actuarial analysis focuses more on the
individual risk level, ERM advocates a high-
level analysis that incorporates the macro risk
drivers such as market competition, natural
catastrophes, the cost fluctuation of hedging
(through reinsurance), and regulatory con-

straints on profitability.

The value proposition of ERM is self-evident
in the premise that actions taken by key par-
ticipants (for example, insurance company
executives, underwriters, actuaries, rating
agencies, and regulators) can exert great influ-
ence on the behaviors of risk dynamics.
Indeed, underwriting and pricing of the cur-
rent book is a critical first line of defense in
risk management, and is the first area that the
insurer should consider in altering its future

objectives and risk profile.

Properly constructed risk metrics and valua-
tion models can shed light on the behavior of

risk dynamics; they are powerful forces and

continued on page 10 »
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Although diversifying

a portfolio of risks is
usually beneficial, such
diversification has to be
weighted against the
increased risk due to
reduced knowledge one

has for each risk.
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Shaun Wang, ASA, MAAA,

FCAS, is executive director at

ERM Institute International,
Ltd. and holds the Robert
Batten Chair Professorship at
Georgia State University in
Atlanta, Ga. He can be

reached at swang@ermii. org.

ERM for Property/Casualty

Latest Research...

b continued from page 9

essential tools for taking a structured and dis-
ciplined approach that aligns business strate-
gies with the processes, people, technology,
and knowledge within the organization. In the
meantime, risk modeling itself introduces an
inherent risk, namely the model risk, which is
not random by nature. The report analyzes the
drivers of pricing and reserving cycles and
develops risk valuation models for loss ratio
volatility, reserve development volatility, and

risk capital requirements.

The research report advocates the use of
“leading indicators,” rather than “trailing
indicators,” in guiding business decisions.
Actuaries have been predominantly relying on
experience-based trailing indicators that are
subject to estimation bias due to information
lag and incentive problems such as tying
bonuses with top-line premium growth. What
the insurance industry needs are leading indi-
cators that can be developed by closely moni-
toring rating level changes per unit of expo-
sure, emerging trends, potential impacts of
new regulation or new technology, actions by
key competitors, and changes in competition

due to the entry or exit of other insurers.

In the past, the property/casualty insurance
industry has focused much time and energy on
the prediction of the loss component of the
loss ratio. The problem with so much empha-
sis on this component is that it is a trailing
indicator. Only after several years can one
effectively draw conclusions on the longer tail
lines. Going forward, we must focus more
attention on the denominator in the loss ratio
calculation, namely the effect of rate levels on
exposure. Rate levels, which are generally
known at the inception date of the policy, can
be considered leading indicators that are more
timely and effective in predicting loss ratios,

and therefore pricing cycles.

ERM is a journey and an ongoing learning
process that requires a humble attitude and
disciplined approach. Implementation of an
ERM  framework  should enable a
property/casualty insurer to accomplish the

following:

e A clearly-defined business model that
includes focusing the business, enhanc-
ing the competitive edge, and establish-

ing a risk tolerance level;

e A well-articulated risk appetite and risk

strategy, risk exposure accumulation;

e A well-integrated business processes for
sales, marketing, underwriting, pricing,
claims handling, reserving, and invest-

ment functions and processes; and

e A developed and tested robust risk
valuation and risk model that are
operational for day-to-day business

management.

Although the specific contexts are pertinent to
property/casualty insurers, the risk dynamics
concept and the risk valuation methodology
presented in this paper are universal and
applicable to other industry sectors such as

life and health insurers.

Readers can address their comments to Dr.

Shaun Wang at swang@ermii.org. +

» Page 10
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Actuaries—Leading the Charge of Chief Risk Officer

by Ronald J. Harasym

n recent years, Enterprise Risk

Management (ERM) has emerged in the

forefront of the financial services and
products landscape. There is no question that
the operating environment has increased in
complexity over time. As the transfer of infor-
mation becomes quicker and more efficient, so
does the increased capability for external par-
ties to take opportunistic advantage of compa-
nies. If you don’t identify your weaknesses first,
not toworry (or do worry) as others will find them

foryou!

Many key risk drivers have now taken on dynam-
ic properties and are being modeled using ad-
vanced stochastic and analytical techniques.
The requirement to develop effective and effi-
cient risk policies, procedures and practices in
concert with these winds of change has become
mission critical to many companies. Given the
nature of the situation and the experience and
training that actuaries bring to the table, who bet-

teris suited to the role of ERM than actuaries?

This article is the first of two conversations with
Ellen Lamale of the Principal Financial Group
(the Principal). In this conversation, Ellen talks
about her rise to and role as chief risk officer. In
the next issue of Risk Management, Ellen will
focus on key issues faced by chief risk officers
operating in a global capacity. That is, differ-
ences she has observed between the integration
of risk management practices into domestic op-

erations versus international operations.
So, let’s get started.

Ellen Lamale is an executive with the
Principal. She is senior vice president and
chief actuary, with responsibility for actuari-

al, business risk consulting, corporate treas-

ury, and capital markets and is also the com-

pany’s chief risk officer.

Lamale first worked for the company during
1976 as a summer actuarial intern. In 1977, she
joined the company on afull-time basis as an ac-
tuarial student. She has held various actuarial
positions over the years and has been at her cur-

rent position since 1999.

Lamalereceived herbachelor’s and master’s de-
grees in mathematics from Ohio University in
Athens, Ohio in 1975. She also received anoth-
er master’s degree in mathematics from the
University of Michigan in Ann Arbor, Mich. in
1976. She is a Fellow of the Society of Actuaries
(SOA), a member of the American Academy of
Actuaries (the Academy) and a member of the
Des Moines Actuaries Club.

What do you see as the primary
motivation(s) for elevating the
ERM function in your company?

Risk management, even ERM, is not new. The
Principal has been effectively practicing risk
management for years—it has provided a fun-
damental foundation for our success. In fact, we
are in the business of taking risks—we provide
value to many of our customers by taking on
their risks. ERM enables us to do that on an in-
formed basis so that we can identify and effec-
tively manage those risks that present profitable
growth opportunities, and walk away from those
that don’t.

Has the focus on ERM increased
over time?

Absolutely. The focus on ERM has definitely
heightened, and for good reason. For starters,

we're seeing the fallout of debacles such as

continued on page 12 D

Ellen Lamale
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ERM enables us to
avoid surprises, to
ensure that we deliver
on our promises to all
of our constituencies.
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An interview with Ellen Lamale (Part 1)

Actuaries—Leading the Charge...

continued from page 11

Enron and WorldCom, which led to tighter and
more visible requirements around controls, dis-
closures and risk management. More important-
ly, we’re seeing increased consumer demands
for innovative and complex new products with
more aggressive guarantees and somewhat com-
plicated structures (for example, variable annu-
ity guaranteed minimum withdrawal benefits
and universal life secondary guarantees). New
accounting guidance is sometimes vague and

subject to interpretive risk.

We’ve become more global, which introduces
new risks via different cultures, regulatory en-
vironments, markets, currencies, competitors
and time zones. We're seeing fiercer competi-
tion with resultant pressures on our profit mar-
gins. Compounding all of this is the speed with
which things change today—technologically,
demographically and in the political/legisla-

tive arenas.

What have you observed as a
key benefit of having a robust
risk management function?

ERM enables us to avoid surprises, to ensure
that we deliver on our promises to all of our con-
stituencies. This includes meeting customer ob-
ligations, satisfying regulatory requirements,
optimizing shareholder returns relative to the
risks we take, contributing to the growth and de-
velopment of our employees and participating

in our communities.

A robust, comprehensive, enterprise risk man-
agement program is essential to ensuring we
have the tools, resources, processes and metrics
to successfully implement our strategy amidst
the complicated, changing environment in

which we operate.

Who have been the strategic
sponsors of the ERM initiative?

As I mentioned earlier, ERM is not new. And it
certainly is not an initiative or project—terms
that suggest ERM has an ending or completion
date. ERM is a way of managing risk that is both
ongoing and evolutionary. It is the continual
building upon the strong risk management fun-
damentals, tools, knowledge, processes, and
metrics already in place to reflect changing
markets, the economic environment, new laws
and regulations, new and innovative product de-
signs, new technologies and so forth. That said,
ERM at the Principal does have a sponsorin the
sense that our Board of Directors and our senior
management team are actively involved in ERM
with good understanding and knowledge of our
organization’s activities and risks, and full ac-
countability for enterprise risk management.
Risk management accountability then cascades

down throughout all levels of the organization.

How does your experience make
the transition into this position
easier?

I came into the chief risk officer’s (CRO) role
after almost 25 years in various actuarial posi-
tions throughout the company, including almost
10 years as the organization’s chief actuary. I've
had exposure to several of our different business
units as well as to the overall corporate perspec-
tive. I came into this role with good working re-
lationships with many of the business unit
leaders and their key financial, actuarial, and
operational staff, and a good grasp of many of the

risks faced by the Principal.

What gaps have you recognized
since becoming CRO?

Since becoming CRO, I've had to become
more knowledgeable about some of our non-

insurance businesses (asset management,
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mutual funds) and work to build relationships
with those businesses’ leaders and risk man-

agement teams.

What is the mission statement
of the office of the CRO in your
company?

We don’t have an official mission statement for
the office of the CRO. If I had to create one it
might be along the lines of:

“Enable the organization to achieve its strategy
by ensuring we have the appropriate culture,
knowledge, staff, tools, policies, processes,

controls, metrics and discipline to effectively:

e Identify and understand the risks facing

our organization.
e Monitor, measure and evaluate our risks.

e Report on our risks and manage our risks

through appropriate actions.”

Many of the decisions we make today and ac-
tions we take will have impacts and conse-
quences far into our organization’s future. ERM
should ensure that our decisions and actions are
based on a good understanding of these poten-

tial long-term impacts.

What do you see as your number
one challenge as CRO?

There are situations in which my team and I act
in a police capacity and situations when we are
appropriately invited in as a partner or consult-
ant. It’s critical that my corporate risk manage-
ment team and | successfully balance our
collaborative and consulting role with our au-
thoritative/police role. To effectively do that, we
must maintain the total trust and respect of our
business unit and corporate leaders and staff so
they never hesitate to keep us informed or invite
us toadiscussion, no matter how potentially con-
troversial an issue or topic may be. Full disclo-

sure and transparency on the part of our business

unit and corporate partners are critical to our
ability to ensure effective risk management

oversight, consistency and integration.

How would you describe the
risk management function’s
relationship with the various
business units in your company
today?

Our risk management program is executed via a
federated model, with business units directly
responsible for their business risk management
under the guidance and oversight of a central

corporate risk unit. The units
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know their business best and
are thus accountable for
identifying, understanding,
measuring, monitoring, man-
aging and reporting on their
ownrisks. They also must un-
derstand and take an enter-
prise view of risk, which
requires an understanding of
the potential impact their
business unit decisions, and
activities have on the total or-
ganization. The risk manage-
ment functions within the business units work
closely with the CRO and corporate risk unit via
continual communications and participation in
various committees and groups. They report di-
rectly up through their business unit manage-
ment, but have a dotted line relationship to the

CRO.

What makes a federated model
for risk management successful
at the Principal?

This federated approach may not work for every
organization, but it works well for us for several

reasons:

Our culture lends itself readily to a federated

approach—our actuarial, finance, compliance,

continued on page 14 »
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Understanding and
integrating these
risks into the picture
requires a lot of
networking and
discussions with key
players and experts.

» Page 14
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Actuaries—Leading the Charge...
continued from page 13

and IT communities each operate quite suc-
cessfully within a federated model (business
unit professionals in the business units report-
ing directly up through the business unit, and
dotted line reporting to the chief actuary, corpo-
rate controller, chief compliance officer, and
chief information officer), and have for many

years.

We have a strong, knowledgeable, well-respect-
ed corporate risk unit to provide oversight, inte-

gration, coordination and consolidation.

We stay informed via frequent and regular inter-
actions via committees, meetings and various

reports.

We have a well-established culture of being dis-
ciplined—which fosters a willingness to identi-
fy and remedy any potential risk management

gaps or weaknesses.

Do you see any ongoing major
challenges?

One of our biggest challenges is to ensure that
our corporate risk management team stays fully
informed and connected to our business units,
so that we have an adequate understanding of
the various risks within the organization. That
can become challenging as new people join
business units, as we venture into new products,
markets, distribution sources and become ex-

posed to new risks.

How do you view the integration
of risk management within the
company?

Integration of risk management is difficult with-
in a diversified, multiline, global company.
There is no one single model or system that will
allow us to perfectly integrate all of our risks. We

have to make some assumptions, categorize and

prioritize our risks. We do have well-developed
financial models, at the business unit and over-
all consolidated and corporate levels, that pro-
vide us with the ability to analyze and stress test
many of the key drivers of our organization’s risk
profile. However, some risks are difficult to

model—such as litigation risk or branding risk.

Understanding and integrating these risks into
the picture requires a lot of networking and dis-
cussions with key players and experts. That
points to the eritical need for maintaining trust-
ed relationships that keep me, as CRO, fully
connected and informed so that I can get good
answers to questions asked about various risks.
Another key to successful risk management in-
tegration ties back to a comment I made earli-
er—business units need to be able to not only
know and manage the risks in their operating
areas, but they must also be able to take an
enterprise-wide view. Our business unitleaders
have accountability not only for the risks of their
particular unit, but for the impact their deci-
sions and actions could have on the total organi-

zation as well.

How do you categorize risk?

There is nothing magical or unique about how
we categorize risk. We use common categories
like pricing/product development (insurance
risk), financial, investment, market and opera-
tional. Of course there are several subcategories
within these. We try to prioritize our risks based
on potential frequency and severity to the
organization; again, nothing unusual about that.
When we think about risks, we assess the eco-
nomic/financial impact, accounting perspec-
tives, litigation/regulatory risks, headline/
reputational risks and pure risk/risk of business

disruption.
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What risks get the most
attention and why?

We pay a lot of attention to pricing risks, espe-
cially for products that have longtails and where
liabilities will be with us for a long time. We
spend alot of time doing financial modeling and
stress testing the drivers of our businesses to un-
derstand what the future could hold, so we can
take mitigating action if needed. And we spend
time thinking about new and emerging risks—
things that aren’t on our radar screen today—
but could be in the future.

Discuss the risk governance
structure at your company. To
whom do you report?

I report to our company’s chief financial officer.
As described earlier, we operate with a federat-
ed model. There is a small corporate risk man-
agement unit that reports to me, providing
oversight over corporate modeling, capital man-
agement, {inancial forecasts, liquidity, reinsur-
ance and certain GAAP issues (e.g., DAC,
reserving). Many of these activities are closely
coordinated with other corporate areas, includ-
ing capital markets, corporate treasury, and

business risk consulting (internal audit).

Do you have board-level
reporting?

I provide a written risk report to the board
each quarter that highlights one or two current
relevant risk topics or issues. Additionally,
annually, I give a presentation to the board
with an update on our risk management pro-
gram. Our board and its committees (Audit,
Human Resources, Nominating and
Governance) meet quarterly and also regular-
ly receive reports and updates on various risk
topics (liquidity, investment performance, re-
serves, operational risk, litigation, succession

planning, etc.).

Is there an executive-level ERM
Committee?

We do not have one single formal executive
level ERM Committee. Instead, we have a few
overlapping senior management groups and
committees that each meet on a regular and
frequent basis to discuss various issues and
risks associated with our businesses. It is
through the overlapping membership and fre-
quent meetings and discussions that the senior
management members of these committees
provide executive-level risk management

oversight and sponsorship.

Finally, what advice do you have
for actuaries who aspire to
become a CRO?

Nothing earth shattering. The basic training to
become an actuary provides a great founda-
tion for a risk management role. Build upon
that by working hard to understand your com-
pany’s business and the types of risks to which
it is exposed. If your company is multiline, try
to get exposure to more than one line of busi-
ness. Build relationships with business unit
employees from as many different disciplines
as possible—actuarial, financial, IT and
other operational, investment, legal and with
all levels from clerical/technical up to man-
agement. And finally, as is true for anyone who
wants to do well in any role, stay current and
educated on the latest thinking and trends in
technology, product designs, methodologies

and tools. +
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RonaldJ. Harasym, FSA, FCIA,
MBA, CFA, isvice president

and actuary with New York

Life Insurance Company in
New York, N.Y. He can
be reached at ronald_j_

harasym@newyorklife.com.
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Credit Suisse Longevity Index Provides Basis for Settling

Longevity Trades

by Caitlin Long

Longevity Index

Caitlin Long is managing

director and head of
Insurance Solutions Group at
Credit Suisse in New York, N.Y.
She can be reached at caitlin.f.

long@credit-suisse. com.
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redit Suisse created the first index de-
signed specifically to enable the struc-

C

transfer instruments such as longevity swaps

turing and settlement of longevity risk

and longevity structured notes. The Credit
SM

Suisse Longevity Index ~ (CSLI) is a standard-

ized measure of the Expected Average Lifetime

for a general population.

The CSLI is intended for use by institutional
and retail investors, insurance companies, rein-
surance companies and providers of post-
retirement benefits as well as other longevity
and mortality risk managers. By providing mar-
ket participants with a single, transparent refer-
ence tool, Credit Suisse believes the Index, the
Sub-Indices, and the underlying mortality rates
will spur the development of a liquid, tradable
market in longevity risk. Credit Suisse and
Milliman, the Index calculation agent, will re-
lease the CSLI annually. It is based on govern-
ment mortality and population statistics,
initially for the U.S. population.

The CSLI’s 2006 U.S. Composite Index
Value' is 80.6 years. This represents an in-
crease of 2.40 months over the 2005 Composite
Index Value. The 2006 Male Index Value in-
creased by 2.88 months and the 2006 Female
Index Value increased by 1.97 months, respec-
tively, over the 2005 Gender Specific Indices.

Key Observations:

(1) Male Life Expectancy Increasing
Faster Than Female: While females continue
to exhibit higher Expected Average Lifetimes
than males (82.8 years versus 78.3 years), male
life expectancy continues to improve at a faster
rate than that of females. Over the last 10 years,
the average annual rate of improvement in mor-
tality rates has been 2.07 percent for males com-
pared to 0.91 percent for females.

(2) Index Has Generally Been Stable:
Generally speaking, the average annual change
inthe Expected Average Lifetime has been only
0.16 percent, which suggests the Index is fairly
stable. The highest annual change in the Index

since 1983 was an increase of 0.35 percent, and
the smallest change was a decrease of 0.01
percent.

(3) Pandemics Can Materially Affect The
Index: The 1918{lu pandemic, if the same pan-
demic were to hit today, would cause the 2006
Composite Index Value to drop from 80.6 years
to 76.2 years. This would represent more than a
five standard deviation move in the Index .

Historical and Projected U.S.
Index Values

Chart 1 on page 17 shows historical, current and
projected values of the CSLI. As illustrated in
Chart 1, the Composite Index improved from
77.7 years in 1983 to 80.6 years in 2006.

U.S. Index values are based on the most recent
available mortality data released by the United
States National Center for Health Statistics
(NCHS). This data currently represents the
mortality experience three years prior to the
Indexrelease year. For example, the 2006 Index
is based on the 2003 NCHS statistics.

Historical Index values are calculated assum-
ing the population mix weightings, applicable to
the corresponding year. For example, the 1998
Index Value, 79.4 years, is determined using the
1995 population mix, where, for example, peo-
ple age 50 were 1.1 percent of the population.
Datafor 1995 are used due to the lag in reported
mortality statistics.

To illustrate the effect of population mix, we
held the 2000 population mix constant from
1983 to 2006 and the U.S. Normalized
Composite Index Values’ improved from
78.0 years in 1983 to 80.5 years in 2006. This
demonstrates that a majority of the increase in
the Composite Index Value resulted from
improving mortality rates rather than from the
slow demographic shift to an older population.

Projected Values of the Index are also available
asseen in Chart 1. These values are determined
assuming the 2003 population mix remains




December 2006 D Risk Management

Longeuvity Index

constant throughout the projection period (cur-
rently 30 years), and assumes a historically
based rate of improvement in mortality through-
out the projection period. Projected Index val- Chart 1
ues are available on composite and gender-

specific bases.

86 «<—  Historical Index Values: 1983-2006 —» | 4+——— Proj 1 Index Values: 2007E-2036E —»

Age and Gender Commentary

In addition to the Composite Index Values, the 84

CSLI also includes Sub-Indices that show esti- W
mates of total life expectancy at attained ages of Females Nr___,.‘_._r"
82

50, 55, 60, 65, 70, 75 and 80. As Chart 2 to the
right shows (for decennial ages only), the ','*""‘-f //"‘,‘-—a-«—*ﬂ
24 years covered by the Index. This is larger ” A

than the increase in the Composite Index, which

increased by 2.9 years (or 3.7 percent), from | ¥ | o —
77.7 years to 80.6 years, over the same period. = [ vaee

Chart 3 on page 18 shows the same data for fe- /“//

Expected Average Lifetime for the entire male
population has increased by 4.0 years (or 5.3
percent), from 74.4 years to 78.3 years, over the

‘

Expected Average Lifetime (in years)
8

males. While the Expected Average Lifetime for T S L s S A
the entire female population is hlgher than that 1983 1988 1993 1998 2003 200‘8(E 2013E 2018E 2023E 2028E 2033E
. . . ears
of the Composite Index, the rate of increase in —o—Total Population —a— Female Population —a— Male Population
the Female Index, which increased by 1.9 years
(or 2.3 percent) over the 24 years covered by the
Index, is lower than that of the Composite Index
in the same period.
When observing both population shifts and Chart 2

changes in mortality, the 40-49 age group is the
driver of the increase in both the Male and

Female Composite Sub-Indices. This age group Male: Expected Average Lifetime

showed arelative increase of more than 6.2 per-

cent, versus a 5.3 percent increase in the overall 90
Male Sub-Index. Thisis primarily due to the fact - i
that this age group, as a percentage of the total === = 3 » = g = = = & & ¥ e

male population, increased by more than 50 5

percent while the Index Value for this age group 84
increased in line with the increase in the Male

82
Composite Sub-Index. The largest relative de-
cline in the Male Composite Sub-Index was in e
the 20-29 age group. 78
76
Forfemales, the 40-49 age group showed arela-
o 74 % ’ ’ . .
tive increase of 5.6 percent, versus a 2.3 percent $555 1988 1093 1088 2003

increase in overall Female Sub-Index.
. . . . . —&— Male 50 —il— Male 60 —Male 70 —— Male 80 —&#—All - Males Composite
Interestingly, this increase is almost entirely

offset by the relative decline of 4.1percent in the

20-29 age group. This offset is a result of the 20-
29 age group’s large decline as a percentage of
the total population, despite a positive increase
in their Index Value.

continued on page 18 »
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U.S. Composite Index...

b continued from page 17

Chart 3

Lifeti

86

* W

—&—Female 50 —#—Female 60 Female 70

80 i
% L M
76
74
1983 1988 1993 1998 2003

—#— Female 80

All - Females —&— Composite

Closing Comment

Future commentary on the Index will be issued
when annual Index data is released. +

Data Sources:

U.S. Department of Health and Human
Services; U.S. Census Bureau: National
Population Estimates; Milliman, Inc. ; and

Credit Suisse Securities (USA) LLC.

Disclaimers: The Credit Suisse Longevity Index™ (the “Index”) has
been prepared based on assumptions and parameters that reflect good
faith determinations as of a specific time and are subject to change. Those
assumptions and parameters are not the only ones that might reasonably
have been selected or that could apply in connection with the preparation
of the Index or an assessment of a transaction or product referencing or
otherwise utilizing the Index orits components. A variety of other or addi-
tional assumptions or parameters, or other factors and other considera-

tions, could result in a different contemporaneous good faith composition
or calculation of the Index. The Index has been obtained from and based
upon sources believed by Credit Suisse Securities (USA) LLC (“CSS”) to
be reliable, but CSS does not represent or warrant its accuracy or com-
pleteness. The Index does not purport to contain all of the information that
an interested party may desire. Actual results or performance may not
match or have any correlation to the Index. The Index is not intended to
supplement or replace actuarial data and should not be used as such. CSS
has no obligation to take the needs of a party entering into, buying or sell-
ing a transaction or product referencing or otherwise utilizing the Index or
its components into consideration with respect to the composition or cal-
culation of the Index. In all cases, interested parties should conduct their
own investigation and analysis of a transaction or product referencing or
otherwise utilizing the Index or its components. Each person viewing the
Index should make an independent assessment of the merits of pursuing a
transaction or product referencing or otherwise utilizing the Index or its
components and should consult their own professional advisors. CSS is
notactingin the capacity as a fiduciary orfinancial advisor. CSS or its em-
ployees or affiliates may enter into, buy or sell transactions or products
referencing or otherwise utilizing the Index or its components. Copyright
© 2005 Credit Suisse Securities (USA) LLC. All rights reserved.
Longevity Index is a servicemark of Credit Suisse Securities (USA) LLC

L The Composite Index Value is an estimate of the age at death over the current population assuming a con-

tinuation of the mortality rates experienced in the year of the Index. It assumes that the individual experiences
the same mortality according to the mortality table of that year, throughout the rest of his or her lifetime, and is

not gender-specific.

2 The standard deviation of the Historical Pro Forma Index Values between 1983 and 2006 was 0.82.

3 The Normalized Composite Index Values are normalized by using the 2000 population weighting for each

year.
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Risk Management Section - Social Event in Hartford

by Hubert Mueller

he Risk Management (RM) Section

held asocial event on Oct.12, 2006 in

Hartford, Conn., geared toward the
local members of the section and other risk
management professionals interested in ERM.
Organized by RM Section council members
Hubert Mueller and Frank Sabatini, the event
featured a brief introduction on current activi-
ties of the section by Hubert and Frank, fol-
lowed by a keynote speaker, Craig Raymond,
who is the chief risk officer (CRO) for The
Hartford. Craig described the importance of
ERM to the Hartford risk management deci-

sions and financial management framework in

avery nontraditional manner, using slides with

pictures only, no bullets.

More than 50 guests attended the event, in-
cluding industry analysts. Following the pre-
pared remarks, guests enjoyed hors d’oeuvres
and networking with other risk management

professionals.

Other similar RM social events were recently
held in New York, Toronto and Hong Kong. It is
envisioned that similar events will also be held in

the next few months in Chicago and Atlanta.

Frank Sabatini (left) and Craig Raymond (right).

Hubert B. Mueller, FSA,
MAAA, is principal with

Towers Perrin in Weatogue,

Conn. He can be reached at
Hubert Mueller@towersperrin.

com.
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Enterprise Risk Management Quantification—

An Opportunity

by Christopher (Kip) Bohn and Brian Kemp

ERM Quantification

» Page 20

Abstract

nterprise Risk Management (ERM) has

been getting an increasing amount of

attention inrecent years. While various
industries, regions of the world and profession-
al organizations may have coined different
names for their general framework, the underly-
ing theme is the same. Companies and organiza-
tions are recognizing the value in assessing,
prioritizing and quantifying the risk that they
face with the ultimate goal of choosing the most
effective mitigation or exploitation options
available to them.

With the exception of the insurance and bank-
ingindustries, much of the focus has been on the
qualitative aspects of framework with quantifi-
cation only briefly touched
on. Quantification of enter-
prise risks often requires
developing models that are
outside the classic casualty
actuarial frequency and
severity model realm.
However, actuaries’ expe-
rience and understanding
of risk presents tremen-
dous opportunity to expand
upon our skill set and both
assist and steer the future
course of operational and
financial risk modeling.

A Brief Introduction to the
Present State of Enterprise Risk
Management

ERM is a hot topic in today’s business envi-
ronment. Demands from analysts, auditors,
regulators and stakeholders in response to
legislation and business events helped spark
initial interest. Business leaders such as the
CFO, treasurer, risk manager and chief risk
officer (a recent addition to an increasing
number of organizational charts) are recogniz-
ing the ERM framework as a vehicle to:

e Provide transparency to analysts, auditors
and stakeholders;

®  Aid in the development of a financial dis-
closure framework that will support regula-
tory compliance initiatives; and

e Promote better capital allocation and
decision making.

A number of professional organizations have
also taken an interest in and are recognizing the
value they can add to the advancement of the
ERM framework. A brief sample includes the
Casualty Actuarial Society, the Society of
Actuaries, the Risk and Insurance Management
Society and the Professional Risk Managers’
International Association.

A number of ERM frameworks are currently
being used. While they may vary in name, in-
dustry and region, they share a common theme:
the identification, prioritization and quantifica-
tion of risk in order to help corporations effec-
tively manage their exposure. While many of the
frameworks focus on mitigation, exploitation of
risk should also be considered. Here is a brief
description of three popular frameworks:

e Committee of Sponsoring Organizations of
the Treadway Commission (COSO):
Enterprise Risk Management—Integrated
Framework. This is perhaps the most popu-
lar framework being implemented in the
United States. The definition of ERM of-
fered by COSO is purposely broad and is
geared to achieving an entity’s risk man-
agement objectives in four categories:
strategic, operational, reporting and com-
pliance. While discussing various
techniques for assessing risk, the methods
are more qualitative than quantitative in
nature from an actuarial point of view.

e Bank for International Settlements, Basel
Committee on Banking Supervision (Basel
1), International Convergence of Capital
Measurement and Capital Standards; A
Revised Framework. Targeted at banks and




financial institutions, the standard is based
on three “pillars” that include minimum
capital requirements, supervisory review
processes and market discipline. The stan-
dard also separates risks into three broad
categories: credit risk, market risk and op-
erational risk. While banks arguably are
comfortable quantifying credit and market
risk, operational risk is new territory. As
pointed out by Rech, the insurance indus-
try is beginning to run in parallel with this
three-pillar approach. Of the three exam-
ples given, Basel II puts more emphasis on
the quantification of risk and suggests a
value at risk approach for allocation of cap-
ital. However, recent attempts to imple-
ment a modeling framework produced
results that were more widely dispersed
and resulted in lower required capital than
expected. This, among other factors, has
led to pushing back the implementation
date of the accord.

e Standards Australia / Standards New
Zealand, Australian/New Zealand
Standard: Risk Management (AU/NZS
4360). Firstintroduced in 1995, this is cur-
rently one of the more popular frameworks
being implemented outside of the United
States.” Like COSO0, this standard provides
a generic guide for the establishment and
implementation of the risk management
process and involves the identification,
analysis, evaluation, treatment and moni-
toring of risks. Quantification is addressed
but only broadly.

Given its popularity in the United States, for the
purposes of this discussion, we will be focusing
on the COSO framework. However, as noted
above, most frameworks focus more on the qual-
itative aspects of ERM. For those that do have
more discussion around quantification, there is
more work to be done.

An Opportunity

Studying the COSO framework from an actuari-
al and quantitative perspective has led us to the
following conclusion: There is a clear opportu-
nity for the actuarial and mathematical commu-
nities to not only add value to organizations
interested in implementing an ERM framework
but to also aid in the development of a more rig-
orous quantitative framework.

ERM Quantification

COSO defines eight key elements to the ERM
framework that begins with an understanding of
an organization’s internal environment, moves
on to risk identification and prioritization,
touches on the assessment and quantification
risk and finally discusses risk response, mitiga-
tion and monitoring activities. Of note to those
of us with a quantitative background, the 2004
framework doesn’t give much guidance on the
topic of risk assessment and quantification. In
fact, only eight out of 125 pages are dedicated to
the assessment of risk.

In September of 2004, COSO published an ap-
plication techniques guide. The purpose was to
“provide[s] practical illustrations of techniques
used at various levels of an organization in ap-
plying enterprise risk management princi-
ples.”4 This document has more content around
the topic of risk assessment (22 out of 112
pages) and discusses both qualitative and quan-
titative methods. Focusing on the quantitative
methods, the guide offers three broad tech-
niques: probabilistic, non-probabilistic and
benchmarking techniques. We would argue that
from an actuarial point of view, the latter two are
really more qualitative in nature while proba-
bilistic techniques are of more interest to our
specific skill sets.

The probabilistic techniques discussion touch-
es briefly on “at-risk” models such as value at
risk, cash flow at risk and earnings at risk. The
section says this about modeling risk:

Certain operational or credit loss distribu-
tion estimations use statistical techniques,
generally based on non-normal distribu-
tions, to calculate maximum losses result-
ing from operational risks with a given
confidence level. These analyses require
collection of operational loss data catego-
rized by root cause of the loss, such as crim-
inal activity, human resources, sales
practices, unauthorized activity, manage-
ment process, and technology. Using these
loss data and reflecting data on related in-
surance costs and proceeds, a preliminary
loss distribution is developed and then re-
fined to take into account the organiza-
tion’s risk responses.5

A clear opportunity is presenting itself to the
actuarial community. We can apply our statis-
tical expertise to the determination of non-

continued on page 22 )
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Certain operational or
credit loss distribution
estimations use
statistical techniques,
generally based

on non-normal
distributions, to
calculate maximum
losses resulting from
operational risks with a
given confidence level.
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All entities face
uncertainty and
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symmetric probability distributions and the
creation of stochastic models to determine risk
at a given confidence interval. Many of the
risks are emerging out of the implementation of
an ERM framework and do not fall within the
classically insurable subset or operational and
financial risks which gives rise to three addi-
tional opportunities.

e First, these risks do not have the luxury of
extensive databases of relevant loss and
event data. In some cases, the risks identi-
fied may have not occurred at all, especial-
ly with any significant impact. This
presents the opportunity to help develop
procedures for the collection and storage of
operational and financial loss information
that will aid in the quantification of the ex-
posure.

e Second, understanding your risk will only
get you half way. As the ERM acronym im-
plies, you need to manage risk across your
organization. There are a number of ways to
achieve this: avoidance, mitigation and
transfer. Through the quantification of risk,
we can aid in the understanding of the
cost/benefit tradeoffs of various manage-
ment strategies.

e Finally, the ability to quantify risk will also
advance the development of new transfer
products available in the marketplace.

COSO is evolving under the expectation that or-
ganizations such as the Casualty Actuarial
Society will step up to the challenge of advanc-
ing the overall ERM framework. As stated in
Application Techniques, “Overtime, we believe
that additional guidance will evolve as profes-
sional organizations, industry groups, academ-
ics, regulators, and others develop material to
assist their constituencies.” This is the opportu-
nity to add value by applying our actuarial and
quantitative expertise in the development of afi-
nancial and operational risk modeling frame-
work. This modeling framework should be broad
enough to apply not only to COSO but also to all
ERM frameworks.

A Quantitative Modeling
Framework

Guiding Principles
When developing a model framework, keep in
mind the underlying premise of the COSO ERM

framework:

The underlying premise of enterprise risk
management is that every entity exists to
prove value for its stakeholders. All entities
face uncertainty and the challenge for man-
agement is to determine how much uncer-
tainty to accept as it strives to grow
stakeholder value. Uncertainty presents
both risk and opportunity, with the potential
to erode or enhance value. Enterprise risk
management enables management to effec-
tively deal with uncertainty and associated
risk and opportunity, enhancing the capaci-
tyto build value.”

Based on this, primary considerations in the
development of amodeling framework were not
only the quantification of uncertainty sur-
rounding a particular risk or portfolio of risks
but also, perhaps more importantly, the ability
to assess the cost/benefit tradeoffs of various
avoidance, mitigation and transfer options.
The result is an iterative six-step process: see
Exhibit 1 on page 23.

What follows is a discussion of these six steps.
For illustration, we have also included excerpts
from a case study on a supply chain model we re-
cently developed for a corporate client.

Determine the Underlying
Risk Process

There are a few key considerations that are crit-
ical tothe first phase of the modeling framework:

Clearly define the risks you wish to model.
When defining the risks, it is often helpful to
frame problem into three components: the under-
lying exposure (which may be as general as the
business operations of the company or a specific
process or asset); key events that can impact that
exposure and finally; and key consequences that
arise from those events. It is important to only
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focus on significant exposures, events and conse-
quences to the enterprise.

In our case study the underlying exposure was
defined as the supply chain for the corporation,
from suppliers of raw materials to delivery of the
finished products. The supply chain was broken
into nine discrete components. Key events were
defined as those that could affect an entire loca-
tion (e.g., natural disaster, fire, etc.) and those
that would affect only one process or location.
Key consequences were defined as the inability
to complete a particular step in the process,
which affected each subsequent step. The bot-
tom line consequences were defined as impacts
to projected sales (due to lack of product to sell)
and potential impacts to future demand (due to
loss of market share to competitors).

Determine desired output. Before you begin
the design of the model, it is imperative that you
have a clear understanding of what outputs or
key performance indicators you wish to track.
You should also consider how you wish to meas-
ure the risk associated with the key variables.
There are a large number of papers on various
measures to use: VaR, RAROC, etc., so we will
not discuss them here. The key is to understand
the risk measures used by the company and de-
sign the model accordingly.

For our case study, our output was the deviation
to planned sales and cash flow. The company
has in place a fairly sophisticated forecasting
model that takes into account some of the busi-
nessrisk. Asthe ERM process has evolved, they
have recognized several additional sources of
risk, such as the supply chain risk discussed
here. The selected model outputs work well with
their existing framework.

Keep in mind potential mitigation strate-
gies that may be implemented. Risk transfer
through insuranceis often one of the easiest mit-
igation strategies to implement in your model

(although one should consider the potential for
the denial of coverage). The impacts from oper-
ational changes, new policies and procedures or
perhaps a new manufacturing facility can be
more challenging and it is best to have this in
mind when designing the model.

Don’t reinvent the wheel. Review any deter-
ministic models that have already been created.
In addition to gaining insight into manage-
ment’s current view of the risk process, you will
also discover key performance indicators and
mitigation strategies that are currently being
considered by management.

Map out the risk process. With these consid-
erations in mind, we have found that developing
a flowchart of the risk process is beneficial.
Historically, when the actuarial community dis-
cusses loss modeling, the risk process is based
on the determination of a single frequency dis-
tribution and a single severity distribution (in
many circumstances, a multi-modal severity
distribution). While adequate for casualty lines
of business where the major mitigation tool is
often through insurance products, operational
risk modeling often requires a more complex
model. It is critical that the design of the risk
process be a collaborative effort with those in
the organization and the industry that are most
familiar with the identified risk.

In our case study example, the risk process es-
sentially followed the manufacturing process.
The model captured the dependencies in the
process as raw materials were transformed into
finished goods. A single frequency and severity
model would not be robust enough to adequate-
ly model thisrisk (e.g., outputs from one process
are inputs to the next, the physical location of
many of the processes are the same and are thus
exposed to same loss event). The model ac-
counted for existing risk mitigation in the form
of inventory and excess capacity. Another

continued on page 24 »
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design consideration was the fact that the model
needed to cover a multi-year timeframe that en-
abled the company to see the change inrisk over
time. This was important given the lag in im-
plantation of different strategies. During this de-
sign phase we worked closely with people
responsible for the entire supply chain to ensure
our model was a reasonable depiction of their
processing and mitigation strategies.

This first stage of the modeling framework does
not involve any collection of data or defining of
any exposure, event or consequence probability
distributions. Rather, it is intended to be the
foundational blueprint on which your final
quantitative model will be built.

Build Risk Modules

With the blueprintin hand, you now need to con-
vert the risk process into a stochastic model. The
more consideration you gave to the design of
your risk process blueprint, the easier the cod-
ingof the model will be. There are many software
packages available and your choice will likely
depend onyourinterestin writing actual code as
opposed to relying on more familiar spreadsheet
applications.

When building or coding your risk model, make
sure to consider the key considerations that
were the foundation in the development of the
risk process blueprint:

e Identified exposures, events and associat-
ed consequences

e Key performance indicators you are inter-
ested in tracking

e The ability to overlay various mitigation
and transfer strategies

When building your model, we suggest taking a
modular approach that will allow you to easily
add orremove exposure, eventand consequence
modules. You will gain the ability to add consis-
tency to your overall loss model. A simple exam-
ple of this could be having a single property

catastrophe event module that impacts several
risk exposure modules.

Finally, consider the incorporation of correlation
and causation into your loss modules. While an
in-depth discussion is beyond the scope of this
paper, it should be noted that many outside of the
mathematical community often confuse correla-
tion with causation. At a minimum, you should
understand the relationship or potential relation-
ships between your identified exposures, loss
events and consequences. As mentioned earlier,
there were certain loss events in our case study
that would affect several processes given their
physical location. In addition, given that some
rawmaterials are used inmultiple products, aloss
event for a particular supplier could impact sales
and cash flow for multiple products. By creating a
single model (builtfrom multiple modules)forthe
entire supply chain process, we were able to di-
rectly establish these relationships rather than
having to rely on a correlation matrix.

Identify Inputs and Parameters

This stage of the framework involves determin-
ing the probability distributions and their asso-
ciated parameters. In many typical actuarial
applications there is a wealth of organization-
specific loss and event data. In lieu of this, we
would prefer to fall back on industry data.
However, as stated earlier, many of the opera-
tional risks that organizations are interested in
do not fall within those historically underwrit-
ten by insurance companies. This would not be
cause for concern if organizations had been
tracking losses and events associated with
these risks. Unfortunately, this is often not the
case. A prime example is the banking industry.
Before Basel II, banks were not tracking many
of the operational risks that they now are ac-
countable for from a capital adequacy stand-
point. Many banks have begun to collect this
data and a few consulting groups have recog-
nized the opportunity to compile and supply in-
dustry event data.

If no organizational or industry event data is
available, one alternative is to rely on our expe-
rience regarding the general shape of risk distri-
butions. Forexample, we can be reasonably sure




that the distribution around the size of a court
decision is not likely normally distributed.

Once we have determined reasonable shapes
for the distributions and have incorporated
them into our loss modules, we need to deter-
mine their parameters. Again, the lack of data
may make some in the actuarial community
squeamish. However, even in the insurance
world, actuaries will sometimes have to rely
upon the opinion of experts and judgment in
pricing new coverages for example. We argue
that this expertise should be used as a starting
point when determining parameters in the ab-
sence of hard historical data. Querying risk ex-
perts within the company about what the
specific parameters are for particular probabil-
ity distributions will not likely get you very far.
Rather, consider collecting expert opinions on
qualitative statistics such as the average, mini-
mum, maximum foreseeable, most likely events
that might be pulled from the distribution in
question. This information can be used to select
reasonable parameters and validate the distri-
butions selected in your model. This will likely
be aniterative process. What may seem like rea-
sonable assumptions may produce unreason-
able results.

In our case study, we concentrated on events
that would impact a production location or
process for certain specified time periods. It
proved easierfor our experts to envision scenar-
ios that could lead to three or six month shut-
downs than to assess the probability of a shut
down of any length. This project also demon-
strated the value of the iterative process. After
the first set of probabilities was incorporated
into the model, we produced some benchmark
results and reviewed them with our project
sponsors. The magnitude of the losses was high-
erthan expected. Afterreviewing the model and
assumptions, we discovered the issue: although
the probabilities felt reasonable in isolation,
they did not make sense when aggregated in the
model. The second iteration of the model used
an aggregate probability of loss to scale the
probabilities of losses at individual locations
and processes to what was felt to be a more rea-
sonable level.

Simulate

At this point, you are ready to actually run your
model, which is likely made up of a number of

ERM Quantification

modules, and evaluate if the results are reason-
able. If you have relied on professional judg-
ment to determine the shape and parameters of
various distributions, itis wise to sensitivity test
those assumptions. Also, pay close attention to
the number of iterations that your model cycles
through. Increasing the number of distributions
and modules you incorporate into your overall
model will increase the number of iterations re-
quired. Many simulation packages offer a fea-
ture to determine if the aggregate distributions
of your key performance indicators are converg-
ing. Whether or not your software package in-
cludes this feature, it may be worthwhile to
sensitivity test the number of iterations you
cycle through your model.

Additional value can be derived from your
model through scenario analyses. Completely
turning off all variability is one option. The re-
sult that the model creates should match the ex-
pected plan of the organization. Another option
could be to manually select events that will im-
pact your modeled exposures and let the conse-
quence distributions vary. This will give you a
feel for the potential risk associated with specif-
ic events. Finally, scenario testing is another
way to test the reasonableness of your model. If
you can reach agreement that the results from a
specific scenario orset of scenarios make sense,
your model gains credibility.

This has been a key step in the validation
process in our case study. We were able to walk
our expert contacts through specific loss event
scenarios showing how the event in one step im-
pacted subsequent steps and the resulting out-
puts. By showing them how the model works in a
deterministic sense, we increased their comfort
level that the aggregate loss distribution pro-
duced was reasonable.

Overlay Current and Proposed
Mitigation

At this step, the organization can utilize the
model results to make strategic decisions
about the amount of risk it wishes to retain,
transfer or avoid entirely. If not already built
into the model, the current mitigation and
transfer strategy should be incorporated to set
a baseline. Running various alternative sce-
narios through the model and comparing the

continued on page 26 b
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reduction or increase in risk will be of interest
to the organization. Considering the additional
cost or savings of the alternative mitigation
strategies will enable the organization to com-
pare the risk/return tradeoffs of various risk
mitigation strategies.

Possibilities for risk exploitation should also be
investigated. Through your quantification of
risk, you may determine that certain risks do not
carry the exposure to loss or variability that was
originally perceived. You might also discover
that natural hedges exist within the organiza-
tion. In these instances, relaxing the mitigation
strategies and shifting risk management capital
to otherrisks should be considered.

Another benefit of comparing various financing
and mitigation strategies is that it may promptan
organization to think more diligently about its
appetite for risk. In many cases, the mitigation
strategy for a particular risk is based on a quali-
tative perception of individual risk characteris-
tics. The quantification of risk may alter these
perceptions and cause an organization to re-
think its appetite for a particular risk. Also, by
combining multiple risks, the organization is
able torecognize the portfolio effect and may de-
termine that a more aggressive mitigation strat-
egy is warranted.

Finally, additional reasonability and consisten-
cy checks canbe made at this time. Forexample,
if the move to a less aggressive risk retention
strategy does not result in a reasonable reduc-
tion in risk, the modeler should revisit the
process, distribution and parameter assump-
tions.

Monitor

As with the overall ERM framework, risk mod-
eling should not be considered a one-time
analysis but rather a continual process imple-
mented within the organization. As time passes,
a number of elements of your quantitative
model will likely change:

*  You will likely refine the risk process.
Complexity or additional modules may be
added to your model to make it more robust.

Conversely, you may determine that certain
modules donotadd precision orreflect your
current view of the risk process and thus a
simplificationis in order.

e Astime passes, the organization will evolve
and new risks may be identified as candi-
dates for quantification. Conversely, some
risk may diminish and no longer warrant a
modeling exercise.

e Probability distributions, parameters and
key performance indicators can change
over time.

e New mitigation options and insurance
products may become available.

e Changes in the business model, competi-
tive landscape or regulatory environment.

It is also important to recognize innovations in
technology, computing power and modeling
techniques that are sure to present themselves
in the future. Indeed, it is our expectation that
this basic framework will also evolve and be
built upon over time.

A Word of Caution

George E.P. Box is attributed with the following
quote, “All models are wrong, some models are
useful.” We need to be wary of process, parame-
ter and model risk. It is important to fully dis-
close assumptions and simplify assumptions
that we build into our models. Care should be
taken to understand the sensitivity of the model
to these items, and to make sure that decision-
makers understand them too. What must be kept
in mind is that we are not building a model that
will take over the decision-making process. We
are building atool to assist in the process. In this
case, it helps the decision maker understand
what can happen if things go wrong and help
value options for reducing, eliminating or trans-
ferring that risk.
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Conclusion

The goal of enterprise risk management is to
identify and manage risk, align risk appetite
with the organization’s strategy, enhance risk
response decisions and improve the deploy-
ment of capital. Most, if not all, ERM frame-
works recognize the added value that the
quantification of risk brings to the overall
process. The need for the development of a
quantification framework is a clear opportunity
for the actuarial and mathematical communi-
ties. Through the development of this frame-
work we will be presented with additional
opportunities. Aiding organization in the un-
derstanding of risk, the quantification of the
cost/benefit tradeoffs of various mitigation
strategies, the development of new databases of
loss and event data and the development of new
transfer products are just a few.

Currently the focus of the actuaries has been in
the insurance and banking world with respect to
ERM. ERM initiatives are much broader than
that. There is an opportunity for actuaries to
apply askill setalready developed to this broad-
erworld as well.

Risk modeling cannot evolve without venturing
into new territories. In the 19th and mid 20th
century, weather modeling accuracy was a frac-
tion of what it is today. But, without the develop-

ment of that initial foundation, we would not
have the sophisticated models that we rely on
today. Finally, we leave you with this food for
thought:

The world is moving into a new age of num-

bers. Partnerships between mathemati-

cians and computer scientists are bulling
intowhole new domains of business and im-

posing the efficiencies of math. This has
happened before. In past decades, the mar-

riage of higher math and computer model-

ing transformed science and engineering.

Quants turned finance upside down a gen-

eration ago. And data miners plucked use-
ful nuggets from vast consumer and
business databases. But just look at where
the mathematicians are now. They’re help-

ing to map out advertising campaigns,

they’re changing the nature of research in
newsrooms and in biology labs, and they’re
enabling marketers to forge new one-on-one
relationships with customers. As this occurs,

more of the economy falls into the realm of
numbers. Says James R. Schatz, chief of the
mathematics research group at the
National Security Agency:

“There has never been a better time to be a
mathematician.” +

1 James E. Rech. “Enterprise Risk Management for Insurers; Actuarial Theory in Practice,” Contingencies

(November/December, 2005).

2 Most companies in the United Kingdom have been following the Financial Reporting Council’s Internal

Control: Guidance for Directors on the Combined Code (Turnbull). Recently, The Association of Insurance and

Risk Managers—Risk Management Standard has been gaining popularity in the U.K. and Europe. As with the

other frameworks noted, our opinion is that quantification guidance is lacking.

3 Foradditional detail, please refer to The Committee of Sponsoring Organizations of the Treadway Commission
(COSO). Enterprise Risk Management—Integrated Framework (2004).

4 The Committee of Sponsoring Organizations of the Treadway Commission (COSO). Enterprise Risk

Management—Application Techniques (2004), 1.
5 C0S0. Application Techniques (2004), 41.

6 C0s0. Integrated Framework, 1.

7 Stephen Baker with Bremen Leak. “Math Will Rock Your World,” in BusinessWeek Online, <hitp://www.
businessweek.com/print/magazine/content/06_04/b3968001.htm?chan=gl> (23 January 2000).

December 2006 D Risk Management

Christopher (Kip) Bohn,
ACAS, MAAA s a director and
actuary at Aon Risk
Consultants in Chicago, IIl.
He can be reached at

christopher_bohn@aon.com.

Brian Kemp, FCAS, MAAA,

is 2nd vice presidentand

actuary at St. Paul Travelers in
Minneapolis, Minn. He can be
reached at BKREMP@travelers.

com.

Page 27»



Risk Management D December 2006

Operational Risk

Operational and Reputational Risks:
Essential Components of ERM

by Michel Rochette

inancial institutions have faced many

losses recently due to operational inci-

dents. In turn, this has led their regula-
tors, rating agencies, and investors to focus their
attention on this risk. In addition, the Basel
Capital Accord II for banks, recent frameworks
like COSO 11, Sarbanes Oxley and rating agen-
cies’ capital methodologies are encouraging fi-
nancial institutions to devote resources to
assess, measure and manage this risk.

In the insurance industry, similar initiatives are
underway as part of newly established enterprise
risk management frameworks. However, con-
trary to the proposed regulatory framework for
banks, the actual regulatory framework for in-
surance companies and its
capital calculation don’t
have an explicitrequirement
in this regard. The only simi-
lar capital requirement as in
the Basel Capital Accordisa
small capital requirement
for business risk in the life
and health sectors. The ca-
sualty business has no such
requirement. In some insur-
ance circles, operational
risk is not perceived as re-
quiring as much dedicated
resources as other financial
and insurance risks.
However, rating agencies’
new ERM evaluation ap-
proaches for insurers should encourage insur-
ance entities to manage this risk more explicitly.

From a business perspective, insurance compa-
nies face as much operational risk exposure as
other financial institutions. Based on the same
definition of operational risk as used by the fi-
nancial community, insurance companies have
to deal with operational incidents due to the
products and services that they market, face
fraud risk continuously either externally or in-
ternally, make mistakes and errors in the many
internal processes that support the management
of their products, claims, underwriting , reserv-
ing and accounting functions. Also, they have to
deal with the consequences of human behavior,
are subject to external events beyond their con-
trol like terrorism or avian flu, and face legal li-
abilities regularly like class action suits and
regulatory fines.

In summary, operational risk is part of the dy-
namic of the business of insurance as in any
other field. Operational incidents have hap-
pened, are happening and will continue to affect
this industry as many financial institutions have
learned recently.

Different Types of Operational
Risk Incidents

Most financial institutions report in their finan-
cial statements, press releases, SEC filings and
othersimilarsources, operational incidentson a
regular basis. These incidents can be classified
in many different ways. One accepted terminol-
ogy in the industry is to classify them as near
miss, expected, unexpected and catastrophic,
referring indirectly to their probability of occur-
rence and financial impact.

Near misses are incidents that affect a company
without causing a direct loss. However, they are
important to record as they reflect possible inef-
ficiencies in a company’s operations. A classic
example is an error in a process where employ-
ees have to redo repetitively the same work to
correct a problem.

Expected incidents are the costs of being in busi-
ness by most companies. Unexpected incidents
are events where the probability of occurrence is
low but which have a large financial impact on a
company. Also, when a capital calculation is
done, unexpected incidents usually represent
the largest component of economic capital to
hedge them. Finally, catastrophic events are usu-
ally the ones that can simply kill a company, and
hedging them would be prohibitive.
Governments and guarantee funds act then as the
protectors of last resort, like central banks.

Since operational incidents can be broad, one
should try to better define the types of incidents
that are considered to be operational. One pos-
sible definition of operational risk is given by
the Basel II Capital Accord, which includes op-
erational incidents that result in “direct and
indirect loss from inadequate or failed internal
processes, people and systems or from external
events includinglegal risk but excluding strate-
gic and reputation risk.” Thus, based on this
definition, the certification of financial state-
ments mandated by SOX simply becomes a sub-
set of operational risk, mostly focusing on the
process and related controls of producing and
publishing financial information.
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Exhibit 1: Components of Reputational and Risks

Types

Financial Impact

Decrease in long-term credit rating

- Additional financing costs.
- Additional collateral to post.

- Limitation on capacity to enter some derivative

Decrease in insurance financial strength rating transactions.

- Reduction in interest rate spread on new business.

Delays in SEC filings

- Limited access to capital markets and additional

financing costs.

Regulatory investigations

- Limitation on company’s ability to pay dividends.
- Impact on risk-based capital ratios and possible
penalties.

- Possible suspension of state/provincial/federal licenses.

Future business

- Reduction in business submitted by independent
distributors.
- Reduction in business due to regulatory investigators.

- Reduction in brand value.

This definition has become the standard defini-
tion within the broader financial community.
Thus, in order to compare insurance companies
to other financial institutions, insurance com-
panies and their regulators should consider
adopting a similar definition, at least for their
published financial statements and economic
capital calculations. However, for internal pur-
poses, a broader definition could be adopted in
order to achieve other business objectives.

Reputational Impact of
Operational Incidents

In most companies, as they undertake new proj-
ects, conceive new products, and start new
operations, assessing and managing ex-ante the
consequences of operational risk and their rep-
utational impact is relevant as reputational risk
is often the largest risk that companies face in
addition to direct and indirect losses. Exhibit 1
shows some examples of the components of rep-
utational risk.

Operational Risk
Economic Capital

Operational risk can be hedged by different
means including controls, business continuity
planning, traditional casualty insurance

policies, explicit reserves and capital set up ex-
ante of the risk. At this time, most companies set
up reserves only when operational risk
incidents are known, and when their losses can
be estimated with reasonable assurance, the ac-
counting approach. However, insurance com-
panies should develop an actuarial approach
like in the banking world.

In the banking world, financial institutions
must estimate economic capital ex-ante in order
to hedge an institution’s operational risk expo-
sure. There are three proposed methods. The
Basic and Standard methods are simply based
onratios of operational risk exposure by lines of
business while the third approach, the
Advanced Measurement Approach (AMA), can
use any appropriate methodology that can be
justified on sound risk principles.

Most of the banks that are implementing this
latter approach have so far used a loss distri-
bution approach, with scenarios to make it for-
ward looking and taking into account the
effectiveness of controls. This approach mod-
els the aggregate amount of losses that a com-
pany could experience over a one-year period.
Then, the amount of required capital is set at

continued on page 30 )
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the 99.9 percent level of annual aggregate
losses.

This is an approach well known in the actuarial
circles mainly risk theory. In particular, the
number of losses can be modeled using different
statistical distributions including the Poisson
distribution. As to the distribution of each indi-
vidual loss, a theoretical statistical distribution
like Pareto or some other “fat tail” distribution
can be used. Alternatively, an empirical distri-
bution based on actual losses can be used.”

In addition, the required operational risk eco-
nomic capital should cover both expected and
unexpected losses. Alternatively, expected
losses can be excluded from the economic capi-
tal calculation and included in the pricing of
products and services explicitly. Operational
risk economic capital would be based only on
unexpected losses above a deductible.

Financial Institutions’
Operational Risk Capital

Exhibit 2 on page 31 compares operational risk
data for four major U.S. financial institutions,
where AIG was assumed to be a “bank”. The total
regulatory capital is based on the operational risk
definition of the Basel Capital Accord. The total
economic capital includes strategic risks as well.
In general, operational risk economic capital
based on AMA should be lower than the one
based on the Basic Indicator Approach because
of the recognition of the effectiveness of the con-
trol environment within a financial institution.
This is the case for Citigroup, but not for AIG as
this information was not available publicly, and
not included in the calculations.

In the insurance industry, there is no such explic-
it capital requirement for operational risk as in
the banking industry. The only regulatory re-
quirement is found in the NAIC’s risk-based cap-
ital formulae, which has an explicit amount of
required capital for business risk, that is opera-
tional and strategic risk based on a simple calcu-
lation on life and health insurance premiums,
similar to the Basic approach in Basel. Based on
NAIC’s calculations, the required capital for
AIG’s operational risk would be 560 million dol-
lars. This amount of capital is clearly insufficient
when compared to economic capital. Finally,
large international banks an insurers face similar
operational risk exposure as the economic

capital calculations imply, at about 15 percent of
total economic capital.

Accounting for Operational Risk

At this time, operational risk capital calcula-
tions performed by financial institutions are
compared to minimum ratios mandated by their
respective regulators and taken into account in
risk-adjusted returns. However, for GAAP ac-
counting purposes, the minimum operational
risk capital amount should appear on their fi-
nancial statements instead of being relegated to
notes only.

One possibility would be for the operational risk
capital to be part of a company’s equity as an ap-
propriation of equity. It would be built up over
time. When amajoroperational risk incident oc-
curs, the financial impact of the incident would
be written off against this provision instead of
being charged to shareholder’s equity when it
becomes known, as is the situation right now, re-
ducing earnings volatility.

For example, Citigroup has recently set up an ex-
plicit provision—ex post—close to $5 billion just
to cover lawsuits over the collapse of WorldCom,
Enron and other matters. However, the opera-
tional risk provision based on the preceding oper-
ational risk capital calculation—ex ante—would
be around $8.1 billion in order to hedge almost
completely its actual and future operational risk
exposure.

AIG had to pay 1.6 billion dollars recently in reg-
ulatory fines as well as incur other administrative
expenses to correct operational incidents. Its
many operational incidents resulted in a loss of
2.26 billion dollars to shareholders’ equity. Also,
some class action lawsuits are not settled yet.
Thus, if AIG had set up a provision ex-ante of 5.4
billion dollars based on economic capital calcu-
lations, it would have completely hedged its oper-
ational risk exposure. It should continue
maintaining it in the future as well.

However, the operational risk economic capital
of 5.4 billion dollars is only a fraction of the loss
suffered by shareholders when AIG’s opera-
tional risks materialized. The reputational im-
pact was almost a 30 percent drop in AIG’s share
price.
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Exhibit 2: Comparison of Large International Financial Institutions (Million $)1

Op Risk Op Risk
Total .
Economic Regulatory
. . Regulatory Total . .
Financial . . Capital: Capital:
L. Assets Capital: Economic .
Institution . Basel Il Basel Il Basic
Basel Il Capital .
AMA Indicator
Approach
Approach Approach
Citigroup $1,484,101 $100,899 $52,200 $8,100 $10,621
Bank of
) $1,044,660 $92,266 $69,300 N/A $6,065
America
JP Morgan
$1,157,248 $96,807 $34,900 $4,500 $4,305
Chase
AlG $798,660 $73,317 $40,000 $5,388 $4,875
Conclusion U.S. banking regulators are using as a starting

From the previous analysis, assessing and man-
agingoperational risk would be as relevanttoin-
surance companies since we observe similar
results of operational risk capital as for banks.

In addition, no only does operational risk man-
agement reduces the frequency and severity of
directand indirectlosses, it does reduce the over-
all probability of bankruptcy of any firm, espe-
cially when reputational risk is taken into
account.

However, the current insurance regulatory
framework in the United States doesn’t oblige in-
surance firms to be as proactive as banks in this
regard and as insurance companies in the U.K.
and the rest of Europe in the proposed Solvency
II regulatory regime. If one uses the 100 billion
dollars of assets as a minimum above which fi-
nancial institutions should assess and manage
this risk, which is the minimum amount that the

point, about 10 major insurance companies
would be obligated to assess the financial conse-
quences of their operational risk exposure.

Finally, managing operational and reputational
risks should be more than a compliance exer-
cise. In many recent operational incidents, the
value of shareholder’s wealth was reduced dra-
matically following the announcement of some
incidents. This is even more so for insurance
companies due to the long-term nature of their
business as was revealed in a study by the
Wharton School of Economics, which has
demonstrated that operational risk incidents
have a larger market value impact on insurance
companies than on other financial institutions.
In this context, assessing and managing opera-
tional and reputational risk in insurance com-
panies would certainly bring positive results,
enhancing shareholders’ wealth as well. +

I The values were extracted from each institution’s December 2004 financial statements. Estimates were

obtained when the values were not available. For example, the operational risk capital based on the Basic
Indicator Approach was based on the definition in the Basel II Capital Accord. The AMA amount was
estimated based on the approach mentioned in this article. AIG was assumed to be a “bank”. AIG’s figures were
calculated based on published and public data of unexpected incidents.

2 Anexcellent reference is Operational Risk: Modeling Analytics, H. Panjer, Wiler, 2006.
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Economic Capital: The Controversy at the Water Cooler

by Matthew Clark and Chad Runchey

conomic capital is generating intense
debate at insurance company water
coolers all around the world. Everyone
seems to agree on the definition: economic cap-
ital is the amount of capital
needed to meet future obli-
gations arising from exist-
ing business with a high
degree of certainty over a
defined time horizon.
Likewise, there is agree-
ment that today’s insurance
market requires capitaliza-
tion guidelines that are
linked to the risk composi-
tion of each organization.
However, opinions differ

sharply when it comes to

» Page 32

deciding just which
method of measuring capital requirements is

the “right” one.

The plethora of choices is enough to make one’s
head spin. Several jurisdictions around the
world have introduced economic capital frame-

works, including:

e United Kingdom: Individual Capital

Assessment
e Switzerland: Swiss Solvency Test
e European Union: Solvency I1
e Australia/New Zealand: Standard 4360
e United States: C3 Phase II
The consensus seems to be that while most of
these methods are easy to talk about, they pres-
ent many challenges in implementation. Some

practitioners say the end justifies the means. In

other words, the method used to calculate eco-

nomic capital depends on the desired use of that

capital and/or the customer being served.

With all of the discussion, one would expect
some similarities in how the industry approach-
es economic capital. But it appears that while
most people have strong opinions on the sub-
ject, everyone’s view is different when it comes
to determining how required capital should be
calculated, the degree of certainty we should
seek, and the time frame over which to make the
assessment. Beyond these issues, there are a
number of related debates about methodologies
and assumptions, especially how diversifica-
tion/aggregation effects should be recognized,
correlation assumptions, and the treatment of

regulatory capital in excess of EC estimates.

The Path to Economic Capital

How did we get ourselves into this quandary?
Traditional, factor-based insurance risk capital
calculations date back to the 1970s. The current
U.S. risk-based capital (RBC) calculation is an
example of this approach. The factor-based
approach served the industry well while the
products offered by the insurance market were
both simple, in that they lacked complex guar-
antees and options, and homogeneous, in that
the risks inherent in the products did not differ

materially from company to company.

However, the last 10 years have been an active
time for insurance product development as new
products and product features have evolved at
unprecedented rates. Two primary examples are
the living and death benefits now attached to both
annuities and universal life products. Traditional
capital models and valuation methodologies are
not equipped to handle the new features found in
today’s insurance products, which are no longer

homogeneous or simple.




As aresult, the traditional factor-based capital,,
reserve and valuation systems have started to be
questioned or to be replaced. On the valuation
front, we have witnessed the emergence of prin-
ciples-based reserves in Canada and their ex-
ploration in the United States, stochastic and
market-consistent embedded value in Europe,
and the fair-value concepts in international fi-
nancial reporting standards (IFRS).
Meanwhile, the regulators and rating agencies
have struggled to keep up with the emergence of
capital requirements. The approaches used by
rating agencies such as S&P, Moody’s, and Fitch
are all marked by increased sophistication and

amovement toward the EC concept.

Are We That Far Apart?

The emerging capital methods can be classified
into three categories: fair-value methods, regu-
latory solvency methods and cash balance
methods. Each of these approaches can do a
good job of measuring relative risk across prod-
ucts and risks, but each produces different ab-
solute levels of capital. Each method also has its

advantages and disadvantages (see Exhibit 1).

Fair-Value Method

In Europe, Canada and Australia, a fair-value
approach is taking hold and is extending into
the United States as foreign-owned companies
implement the methodology used by their par-
ent company. The capital requirement is based
on the volatility of the value of assets and liabil-
ities over one year, with all options and guaran-

tees measured at fair value.

In general, the fair value of assets is easy to
quantify. As always, quantifying the fair value of
the liabilities is the challenge. This method
quantifies the capital needed to cover extreme
net fair-value changes over a one-year period,

which includes a liability sufficient to support

Economic Capital

its transfer to a third party at the end of the one-
year time horizon. While the time horizon is one
year, the remaining life of the assets and liabili-
ties must, of course, be considered in determin-
ingthe market value of the assets and liabilities.
The liability calculation is typically performed
using a risk-neutral calculation discounted at

risk-free rates.

Capital is typically defined by examining the
distribution of the present value of economic
surplus (defined as the fair value of assets less
the fair value of liabilities) one year hence, re-
sulting from simulations across the various risk
elements (independently or fully integrated).
The resulting present values of economic sur-
plus, when rank-ordered, define a distribution,
and a point in the tail of the distribution is used
to define the capital amount. Economic capital
in this context is the amount needed today to en-
sure economic solvency (including the ability to
transfer the business) to a stated probability

level one year hence.

Regulatory Solvency Method

In the United States, regulators are taking a
statutory solvency approach, as exemplified by
the recent development of C3 Phase II, a
methodology designed to capture the option risk
on variable annuities. The regulatory solvency
method calculates the capital necessary to re-
mainsolventonaregulatory basis overadefined

time horizon.

Solvency is defined from a regulatory perspec-
tive. In other words, like the fair-value method,
this method looks at the balance sheet.
However, unlike the values used in the fair-
value approach, here the values for assets and
liabilities are defined by the regulatory frame-

work. In the United States, for example, these

continued on page 34 )
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Capital is typically
defined by examining
the distribution of the
present value of
economic surplus. ...
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Exhibit 1: Pros and Cons of Methods of Calculating Economic Capital

Pros

Cons

Fair-Value
Method

* Consistent with emerging practice in Europe.

* Consistent with banking methods.

* Can be consistently applied across businesses,
geographics and jurisdictions.

* Naturally aligns with emerging ALM and credit

risk measurement practices and tools.

* No consistent basis for calibrating the liability
and certain asset class fair values, making the
resulting absolute level of capital highly depend-
ent on the discount rate.

* Computationally difficult when the liability con-
tains path-dependent options.

* One-year time horizon is counter intuitive to tra-
ditional insurance industry thinking about assets
and liabilities.

* Ignores statutory insolvency considerations when
not consistent with statutory basis.

* No link to GAAP or statutory accounting frame-

works, but could become consistent with IFRS.

Regulatory
Solvency
Method

» Consistent with emerging principles-based
methods in the United States.

e Linked to statutory capital frameworks used by
regulators.

* Does not require the use of nested stochastic
processes.

e Time horizon consistent with the long-term
nature of the liabilities and the way insurance

professionals view them.

* Highly correlated with a regulatory/accounting
regime, and difficult to apply consistently across
different regulatory regimes.

 Difficult to apply across different businesses: life
vs. P/C vs. banking.

* Inconsistent with emerging ALM and credit risk

measurement practices.

Cash
Balance
Method

* Consistent with the desire to quantify capital
needed to assure the payment of policyholder
obligations.

e Can be consistently applied across businesses,
geographies and jurisdictions.

e Similar to regulatory solvency method, except
that there are no balance sheets, and income
statements do not have to be projected.

* Does not require the use of nested stochastic
processes.

* Time horizon consistent with the long-term
nature of the liabilities and the way insurance

professionals view them.

* Not linked to GAAP or statutory requirements.

* No link to emerging practice in U.S. or Europe.

* Ignores accounting balance sheet, which could
result in a calculation that fails to recognize a
regulatory insolvency.

* Inconsistent with emerging ALM and credit risk

measurement practices.
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typically would be book values. In addition,
whereas fair value uses a one-year horizon, the
regulatory solvency method typically looks at
the life of the liabilities. It quantifies the capital
a company needs to fund the remaining liability
cash flows while remaining solvent from a regu-

latory perspective.

The regulatory solvency approach requires that
assets and liabilities be projected over their re-
maining lifetimes. Income statements and bal-
ance sheets are projected for future periods, and
regulatory capital is determined at each future
point in time. A large number of simulations of
this type are produced across all risk types. For
each simulation, the projected future statutory
surplus at each future point is discounted to the

current date.

As with the fair-value method, the resulting
present values of regulatory surplus, when
rank-ordered, define a distribution of capital,
and a point in the tail of the distribution is used
to define the capital amount. The capital
amount represents the amount of funds needed
today to ensure solvency in each future period
with a certain confidence level. In this context,
the discount methodology is linked to the un-

derlying investment performance of the assets.

Cash Balance Method

A third emerging approach, the cash balance
method, has had limited use to date. It calcu-
lates the capital necessary to fund future liabil-
ity cash flows, without consideration of
regulatory measures of capital. It is not neces-
sary to project accounting results or the market
valuation of the assets and liabilities. A fore-
casted balance sheet is not needed, because
only the liability cash flows are necessary. The
exception would be when the liability cash flows
are dependent on the statutory balance sheet, as
in the case of participating dividends. Like the

fair-value method, this method is attractive to

companies that need to calculate capital re-

quirements across jurisdictions.

As with the regulatory solvency method, this
method requires that assets and liabilities be
projected over their remaining lifetimes. Cash
flows from the assets are used to fund liability
outflows, with positive net cash flow reinvested
and cash deficiencies funded through assets
sales (or other disinvestment/funding ap-

proaches).

When asset cashflows have been exhausted, the
remaining liability (unfunded cash flows) de-
fines the capital requirement. As with the other
methods, a simulation across all risk types is
used to develop a distribution of results. The re-
sulting present values, when rank-ordered, de-
fine a distribution, and a point in the tail of the
distribution is used to define the capital
amount. The capital amount represents the
amount of funds needed today to fund the liabil-
ity outflows over the projection horizon with a

certain confidence level.

Putting Economic Capital
in Perspective

When we compare the three methods described

above, we can draw several broad conclusions:

e Allthree methods produce comparable rel-
ative amounts of capital. If one business
has twice the risk of another business, all
three methods generally draw that same
conclusion (assuming common assump-

tions).

e Each of the methods will produce different
results in an absolute context. Note that the
differing time horizons of the methods will
require using lower probabilities of solven-

cy for longer time horizons. The inherent

continued on page 36 )
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A third emerging
approach, the cash
balance method, has
had limited use to date.
It calculates the

capital necessary to
fund future liability
cash flows, without
consideration of
regulatory measures

of capital.
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Economic Capital ...
continued from page 35

nature of each method will drive more or

less capital than the other.

e Ignoring regulatory mandates, the use of
one method over another depends on a
number of factors, including the end use of
the capital results. One extremely impor-
tant factor is the business and geographic
mix. It is difficult, for example, to adopt a
regulatory-based approach across busi-
nesses subject to different regulatory

regimes.

e All three methods are highly dependent on
assumptions and inherent computational
approaches that ultimately could distort re-

sults or prevent meaningful comparisons.

e The ultimate uses of capital should also

drive the selection of a particular method.

Note that when comparing the results of the dif-
ferent methods, the tail metric used should re-
flect the time horizon. Given the one-year time
horizon of the fair-value method, a comparison
to an alternative method would require using a
higher probability of solvency for the fair-value
method due to the shorter time horizon (one
year). Longer time horizons may result in target-

ing alower probability of solvency.

To illustrate one method, we constructed a sim-
ple case study that examines the three alterna-
tives. We used a block of in-force immediate
annuities supported by non-callable corporate
bonds and determined the capital needed to
support the inherent interest-rate risk. In this
example, the assets backing the liabilities were

shorter than the liability cash flows.

Exhibit 2: Capital Amount Calculated

Regulatory Cash Fair

Solvency Balance Value

Method Method Method
99.5% $24,104 $18,675 $9,707
99.0% $23,901 $18,425 $5,295
98.0% $23,285 $18,167 $2,773
97.0% $22,930 $17,268 $1,879
96.0% $22,690 $17,003 $1,421
95.0% $22,489 $16,309 $1,142
90.0% $21,548 $15,007 $577
75.0% $19,958 $13,450 $232
50.0% $18,414 $12,266 $116

Note: Example prepared without consideration of taxes.




Keeping the assets and liabilities fairly simple
allowed us to avoid complicating the compari-
son and helped with some of the computational
processes. Exhibit 2 on page 36 presents the
capital amounts defined by each method for the
simulations in the tail of each distribution.
Results are shown per million dollars of liabili-
ty using Modified Conditional Tail Expectation
(CTE).

Note that when comparing the capital require-
ments across methods, different percentiles
would likely be used to be more in line with the
time horizon of the underlying calculation. For
example, the one-year horizon of the fair-value
method may require looking at extreme points of
the distribution, potentially out to a 99.95 per-
cent confidence level. Longer horizons may
lead to looking at a less extreme point—95

percent, for example.

Our preliminary research indicates that at the
extreme tails the three methods are likely to
converge and show less of a difference. In addi-
tion, as the time horizon of the fair-value method
is increased, the capital requirements under
this method should converge to that under the

other two methods.

Asshowninthe exhibit, on an absolute basis the
regulatory solvency approach produces the
greatest amount of capital. This should not be
surprising, since the regulatory balance-sheet
framework causes insolvency before the cash
balance method actually runs out of assets to
fund the annuity payments. Both the regulatory
solvency method and the cash balance method
have the same liability cash flows. The differ-
ence is simply the timing of the recognized sur-
plus deficiency, resulting from the change in
statutory asset and liability values, and its rela-

tionship to the discount rate.

Economic Capital

The difference between these two methods will
become even greater when higher regulatory re-
serve requirements cause an insolvency, even
though there may never be a time when assets
are not sufficient to fund claims. Universal life
reserve requirements under Regulation AXXX
and Actuarial Guideline 38
are clear examples of this out-
come. This may seem counter-
intuitive to those who would
argue that in circumstances
where cash deficiencies donot
exist, there should be no capi-
tal requirements. The counter
argument is that the method is
capitalizing at the level the
regulator would use to come
and “close the doors.” Having
enough cash to fund claims is
not the requirement. It’s hav-
ing sufficient levels of regulatory capital, a type

of “going concern” requirement.

The fair-value approach produces materially
lower capital. This should not be too surprising
either. With this method, the one-year disper-
sion of interest-rate scenarios is not nearly as se-
vere as that produced over the 30-year
projection horizon used in the other two meth-
ods. While the valuation of liabilities at the end
of the one-year horizon does require the projec-
tion of the cash flows over 30 years, the valua-
tion is based on mean values, not tail results, for

each one-year scenario.

Other Differences and
Challenges

The numerous decisions insurance compa-
nies must make when determining capital re-
quirements present the opportunity for

different answers. Some of the common issues

continued on page 38 )
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faced in implementing a risk capital method-

ology include:

New Business: The addition of new business will
affect the amount of capital required. In some
cases, it will reduce the amount of capital; in
others, it will increase it. Depending on the pur-
pose of the analysis, new business might or
might not be desirable to include. For example,
regulatory or rating agency compliance might
reasonably exclude new business. But capital
planning and budgeting should consider new

business requirements.

Tail Definition: The discussion about tail defini-
tion can have a significant impact on the capital
levels generated. There are two popular ap-
proaches used by the industry: Value at Risk
(VAR) and Tail VAR (TVAR or CTE). The VAR
approach identifies the capital level using a
defined value in the tail of the distribution. This
is achieved by ranking the results and identify-
ing the scenario that corresponds to the desired

confidence level.

The Tail VAR is similar to the VAR, with one im-
portant exception. The Tail VAR takes the aver-
age of the tail scenarios defined by the desired
confidence level (e.g., Tail VAR using a 95 per-
cent confidence level would take the average of

the value between 95 percent and 100 percent).

How one handles positive results in the Tail VAR
approach can also affect overall capital levels. Not
allowing positives produces higher capital and
may change the relationship of capital amounts
across risks and products. This method of exclud-
ing the positive results is referred to as Modified
CTE. Naturally, the approach taken has implica-

tions for the level of capital.

Confidence Level: The desired level of assurance

regarding solvency will determine the

confidence level selected. The confidence level
selection will drive different absolute and rela-
tive levels of capital. The notion that the select-
ed value should be linked to a company’s rating
is a popular approach. This means that higher-

rated companies require higherlevels of capital.

Aggregation Techniques and Assumed Risk
Correlations: How results are aggregated will af-
fectoverall capital requirements. Fully integrated
risk models that reflect the non-linear nature of
correlations can alleviate this problem, but this
frequently is impractical. Common aggregation
approaches are scenario combination, the use of
Copulas, and correlation matrices. The scenario
combination approach combines the risk distri-
butions, typically using rank orderor similartech-
niques. Copula and correlation approaches
employ statistical techniques that require the pa-

rameterization of the relationship between risks.

In all methods, a key decision is the degree of
correlation among risks, especially the correla-
tion of risks whenrisk factors are in distress. The
relationship between risk elements over the dis-
tribution of events is typically not static, and
such an assumption between risk elements is
suspect. This area clearly requires greater re-
search and understanding, yet it is a major driv-
er of the level of capital indicated by any

calculation method.

Scenario Generation: This always presents a
problem, because how one calibrates scenar-
ios will drive different capital results.
Integrating elements such as credit and infla-

tion further complicates the problem.

Double Counting: The double counting of the
impactarisk(s) has onthe capital requirementis
a recurring implementation issue, especially
when independent measurement of capital for

different risks is employed.




Economic Capital

Period-to-Period Reconciliation: Once results
are produced for two different periods, analyz-
ing why everything changed presents a monu-
mental challenge. We favor developing methods
toroll capital forward from period to period and

to reconcile changes over time.

Selecting the “Right” Method

As the above examples show, there are many is-
sues to considerwhen estimating economic cap-
ital requirements. Most, if not all, of these issues
arise regardless of which method of calculating

capital is used.

Each of the methods of calculating capital has
its advantages and disadvantages, its support-
ers and critics. The selection of amethod should

be driven by several factors, including:

e The question you are trying to answer and

e The perspective (e.g., shareholder, regula-
tor, rating agency, policyholder, manage-
ment) from which you want to calculate the

capital needed.

e Whether you are trying to calculate capital

over multiple jurisdictions.

e Whether your goal is to quantify capital re-

quirements or to manage risk.

This is where your head might start to spin. Why
are there so many different methods? Which is
the right one? Like a child in the candy shop, in-
surers are faced with many choices, each of
which has merit, and there’s a danger that you
will have buyer’s remorse when you get home.
The challenge facing insurers is to evaluate
their options and adopt an approach that is con-

sistent with their needs. 4
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Attend the 2007 Enterprise Risk Management Symposium

The 5th Annual Enterprise Risk Management (ERM) Symposium, sponsored by the Casualty
Actuarial Society (CAS), the Society of Actuaries (SOA), and the Professional Risk Manager’s
International Association (PRMIA) will take place March 28-30, 2007 in Chicago, III.

The ERM Symposium will cover various topics within the risk management field with a focus on
analysis and practical tools. Presentations will range from discussions of financial and operational
risks, creating value through ERM, interaction between risks, and integrated ERM.

Take advantage of this opportunity to broaden your skills, learn more about the current and
emerging trends of risk management, and keep up to speed with the latest ERM developments.

Past ERM Symposia have featured speakers on a range of topics and general ERM themes including:
ERM and the role it plays in a particular company or industry, value creation through ERM, risk
capital management, and the theoretical foundation of ERM.

As the ERM Symposium date nears, more information on registration, papers topics, and
presentations will be made available at http;//www.ermsymposium.org/
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Articles Needed for Risk Management

Your help and participation is needed and welcomed. All articles will include a
byline to give you full credit for your effort. If you would like to submit an
article, please contact Ken Seng Tan, editor, at kstan@uwaterloo.ca or Ron
Harasym, co-editor, at ronald_j_harasym@newyorklife.com.

The next issue of Risk Management will be published:

Publication Date Submission Deadline
March 2007 January 2,2007
August 2007 June 1,2007

Preferred Format

In order to efficiently handle articles, please use the following format when
submitting articles:

Please e-mail your articles as attachments in either MS Word (.doc) or
Simple Text (.txt) files. We are able to convert most PC-compatible software
packages. Headlines are typed upper and lower case. Please use a 10-point
Times New Roman font for the body text. Carriage returns are put in only at
the end of paragraphs. The right-hand margin is not justified.

If you must submit articles in another manner, please call Joe Adduci,

(847) 706-3548, at the Society of Actuaries for help.
Please send an electronic copy of the article to:

Ken Seng Tan, ASA, Ph.D.
University of Waterloo

Waterloo, Ontario

Canada N2L 3G1

phone: (519) 888-4567 ext. 36688

e-mail: kstan@uwaterloo.ca

or

Ron Harasym, FSA, FCIA

New York Life Insurance Company
51 Madison Avenue

7th Floor

New York, NY 10010

phone: (212) 576-5345

e-mail: ronald_j_harasym@newyorklife.com

Thank you for your help.
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