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Actuaries are trained to consider the risks associated with mortality, persistency, and certain
investment risks like asset default or interest rate changes. However, our enterprises might be
open to deeper risks that go undetected and that might not be amenable to a single quantification
method. Although these risks have a low probability of occurrence, they can destroy or cripple

an enterprise.

Panelists discuss: how these risks are identified; what tools are available to measure the risk;

how the risk exposure is communicated within the organization; the technigques used to manage
risk in an integrated fashion; and current industry thinking (including the regulatory and rating
agency implications). Practical examples and case studiesillustrate the available tools and the

benefits derived from an analysis of these risks.

MR.JOHN O’SULLIVAN: | thought I'd start by giving alittle bit of background about our
speakers. Our first speaker will be Jack Gies, a senior actuary with Ernst and Young. He has
almost 30 years of experience in the industry. He works in the Hartford office of Ernst and

Y oung, providing regulatory advisory services as part of his practice. He directed the life and
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health examination function for the Connecticut Department of Insurance, and he has been active
with the Life and Health Actuarial Task Force (LHATF). Heis currently active in setting up the
Unified Valuation System (UVS) framework with the Academy, and he’s going to be talking
about viability surplus.

Our next speaker is Jim McNicholas, and he' s a director with New York Life. He has
responsibility within the group annuity line for product devel opment, regulatory compliance, and
financial reporting. He has been very active in the area of regulatory compliance, both at the
New York State level and also the national level. He's currently serving on the Academy’s

liquidity group. Liquidity isavery hot topic these days.

Our last speaker is Lance Berthiaume from Tillinghast. Lance works in the Hartford office of
Tillinghast. His practice includes financial analysis, product development, and asset/liability
management, especially through dynamic hedging. He's going to walk us through avariable
annuity with secondary guarantees. He'll address the question of, how do you identify the risk,

and how do you manage the risk?

| have the easiest job in thiswhole program. I’ m the moderator and the person who put this
session together. | have served as a chief actuary of an insurance company and a CFO for an
annuity line of business. I’ve become very comfortable, or as comfortable as one can get, with
looking at tail risk. I'm active in the Academy Committee on Variable Annuity Guaranteed
Living Benefits, and that redlly fitsinto this category of low probability and high impact. I'm a
consulting actuary with ASA.

When putting this session together, we thought it would be worthwhile to have something that
kind of broadened everybody’ s framework. Theideahereisjust to think about things that one
normally doesn’t think about. These are things that can come back and really haunt you. They
have alow probability of happening, but if they do happen, they can be pretty devastating.
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| think life and annuity actuaries are more likely to think in terms of expected values, rather than
thetail. Thetail and the fatness of the tail really do matter when you’re taking on risk. If you
price secondary guarantees with variable annuities, thisis the thinking that you should become
very, very familiar with. It’sreally more like casualty insurance thinking than traditional life and
health thinking.

Thisisnot really an academic exercise. Look at what happened at General American, or think
about what could happen if this country were to have a scenario like Japan did. These are things

that don’t happen every day, but when they do happen, they have tremendous impact.

The program is divided up into three parts. Jack will talk about what’ s happening on the UVS
front and the viability analysis. Jim’'s going to talk about what’ s happening within the regul ators
on liquidity. Lanceisgoing to give us a case study in which he's going to talk about areal-life
situation with secondary guarantees on a variable annuity and how the risk can be analyzed and

managed.

MR.JOHN F. GIES: Changeis prevaent and encountered almost everywhere. 1'd like to tell
the story of Father Sorin. He was traveling west, heading for the California hills. He got to
South Bend and decided that the weather was pretty tough. He thought he' d stay there awhile
until the weather changed. Of course, the weather never changed, and the University was
founded in South Bend.

Part of the change that we deal with is derived from globalization and financial service
integration. We seeit in the newspaper all the time. Examples of changed companies are
Travelers and City Group, Chase Manhattan, J.P. Morgan, ING, Aetna, and Reliastar. It seems
like every day the landscape is changing. Meetings like this valuation actuary symposium attest
to the force of change, considering the number of timesin the past several days we encountered
new and enhanced capacity to model and identify risk. It's clear that we are changing our own

view of how to manage the insurance business. Thisisreflected in a number of ways.
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First, there are new products and new combinations of products, including variable annuities
with guarantees. Second, there is federal/state cooperation. Interms of changesin the oversight
function, we can cite codification, which is an attempt to bring a uniform national focus,
accreditation, speed-to-market initiatives of the NAIC, all of which deal with the threat of federal
oversight. There are alarge number of contacts that are occurring between regulators and foreign
jurisdictions, and the American Academy isvery activein the areaof UVS. All of these
developments reflect the rapid pace of change. With respect to the universal valuation system,
the objective was to augment the confidence that consumer expectations would be delivered on.
The UV S essentially is a process that attempts to move from the black box of implicit safety
marginsin valuation that involve conservatism that the actuaries have dealt with over the yearsto

an explicit identification or measurement of risk was the first major point.

A second mgjor point was to move toward a more integrated view of the capital requirements
needed to back theserisks. In lieu of atabular approach involving a separate reserve and risk-
based capital (RBC) framework, UV S proposes a more integrated approach where the capital
reguirements of the company would be specifically identified.

A third major point was the idea of viability analysis, which was developed as an offshoot to the
valuation task force work onthe UVS. Viability analysis was an augmentation of UVS. It had
similaritiesto UVSin that it is aforward-looking process. It's dynamic as opposed to static
analysis, and it attempts to create a heightened awareness of the level of change and the effect of

change on companies.

There are dissimilarities of viability analysis with the UV S mechanism aswell. For example, the
viability analysis incorporated corporate plan aspects, such as new sales. It also focuses more on
short-term and near-term events, as opposed to long-term issues associated with asset/adequacy

anaysis. Much of thiswas given impetus by the General American situation.

So thereis a greater emphasis on short-term and near-term events where the important element is
afocuson risk identification. Therisk identification that we' re talking about is adversity and

variance from an expectation of an anticipated circumstance. The viability analysis focuses on or
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attempts to identify plausible variances and plausible adversity, as opposed to moderate

adversity.

Viability analysisis redly athreat identification document where the intent isto create an
awareness of wide tails. Thisisthe circumstance where thereisalot of area under the curve
beyond the 80% confidence interval, and it is out in that areawhere surplusis generally
considered to be dedicated to risk. The objective, of course, isnot to eliminate risk or to regulate
risk out of existence, but to create an awareness level where risk would be identified, managed
and hedged.

There are a number of ways to categorize risk. Some of the topics that | might list under arisk
framework include guaranteed benefits on volatile platforms and variable annuities with
guaranteed benefits. These items aren’t captured well in the current regulatory, so there’sarisk
that the financial report is not capturing what it should capture. For example, the
Commissioner’s Annuity Valuation Reserve Method (CARVM) is considered a safe harbor in
terms of aregulatory framework. On the other hand, | think regulators will challenge the
recoverability of the CARVM offset, particularly if the surrender charges are unusual or there are

cliff-type surrender charges.

There are balance sheet credits related to offshore reinsurance. These are very hard itemsto
guantify. That doesn’t mean that they ought not to be identified and that management should not
be aware of therisk involved. Even the casualty concept of maximum potential lossis a device

for approaching this kind of issue.

In addition to financial reporting, there are risk of systems and controls, systemic meltdown, and
accrued with long-term capital management. For example, there are products that are based on
program trading that work very well when the system is working, but what if the system melts

down?

There are a number of risk areas that can be discussed in the area of insurance and assets. The

major issue there is a substantive and prolonged downturn in markets. The prescriptive rules that
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are presented in terms of actuaria guidelines and regulations aren’t a good fit for these products
because of the volatility involved. | think one hasto be careful about what one considers a safe

harbor in these respects.

Contractual options and financia flexibility can be considered together. There' sthe issued
corporate cash and the C-3 risk. | think an overlooked areaisthat of transfers among investment
accounts, particularly if there are guarantees involved. Policyholders act in their own self
interest. 1I’m not suggesting that considerations of these translate into balance sheet reserves, but
they certainly are an element of the adequacy of the capital base, and management should be

aware of these risks.

Consider acompany that is predominantly a variable annuity company. Its balance sheet is
popul ated predominately with a CARVM asset that islargely anilliquid asset. It's an often
overlooked item in terms of solvency, but | think one has to address the cash strain of new

business and whether or not all of that asset base is available for the unforeseen circumstances.

New Y ork Insurance Department is currently drafting aliquidity paper. The NAIC ismovingin
thisarea, aswell. Counterparty risks and specifically reinsurance prices became a surprise in
terms of some of the products with embedded options. Reinsurer default is always arisk element

too. The offshore ceding of insurance and the use of letters of credit adds uncertainty.

Finally, the environment, the marketplace perceptions of insurers, and even perceptions of the

sector that you' re in can influence and should be a part of comprehensive risk assessment.

On balance, there appears to be a heightened awareness on many levels and amove to amore
self-regulatory scheme. In the old model, regulator oversight provided a safe harbor, and as long
as you complied with the program, you were okay. That appears to be fading.

WE're entering into a new environment. Disclosureis avery powerful element in all of this. The
involvement of peer groups, boards of directors, the American Academy of Actuaries Standards

of Practice, and a different application of regulatory oversight at the state level will produce



7 L ow Probability/High Impact Events

different results. This disclosure element isvery much a part of this new environment. An
important part of what makes it work is confidentiality. Finally, the information isvery sensitive,

and there are several aspects yet to be addressed.

We need to find mechanisms to protect the actuaries from frivolous lawsuits. These are not areas
involving certitude. These are highly uncertain areas. We need to addresstheissue. There are
competitive aspects, and there' s also, in terms of the audiences for this information, the aspect of
needing to know. Not everyone needs to know thisinformation, but there are groups that would
be privy to the information. Peer review is avery important element and confidentiality would
be part of that. That sets the stage for Jim.

MR.JAMESP. McNICHOLAS: | hope I’m going to be able to provide some background on
liquidity and liquidity-related activities, and some thoughts on the management of the liquidity
risk. The quote “...supposedly improbable events happen much more frequently than they are
expected to...” certainly fits the scope of low probability, high-impact events. | don’'t think it's
open to interpretation. If the statement is credible, it probably deserves quite a bit of our

consideration.

Another statement reads as follows. “However, in Moody’ s opinion, supposedly improbable
events happen much more frequently than they are expected to; consequently, the costs of these
risks might be much more expensive than product pricing supports.” | think the key phraseis

“much more frequently.” It kind of took me back alittle bit when | first saw that.

The second part of it isthat the cost of these risks might be much more expensive. So even
though they’ re of the opinion that they do happen more frequently, they’ re not so sure what the
pricing consequences of that are. This comment actually appears somewhat prominently in
Moody’ s Invested Services article entitled, “One Step In the Right Direction, The New C-3 Risk
Based Capital Component.” The comment was simply part of Moody’ s overall analysis of risk.

This article was very positive on the new C-3. I'm certainly in agreement with them on that.
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Moody actually followed up this article with arelease on C-3 where they were encouraging al
companies to adopt the improved method for measuring interest rate risk, and it indicated that the
revised calculation highlights the imprecision of the old method. Moody encourages all
companies to consider adopting this or similar testing, whether it is required of that company or

not.

The article later stated that Moody’ s was considering views on asset/liability management. They
did note liquidity is still king. Moody’ s used liquidity as a crucial factor in evaluating an insurer,
and they went on to say that they quite regularly monitor the adequacy of the insurer’sliquid

resources.

Liquidity is defined as the ability to sell an asset at close to market value in areasonable period
of time. That particular comment wasin afootnotein an earlier draft. It was deleted, but | think
it’sjust interesting to have abasis. The idea of liquidity has been defined in many ways in much

of the material that I’ ve looked at.

Standard and Poor’ s believes that, in general, the industry’ sliabilities are far more liquid than
many companies realize. Having an appropriate level of liquidity means being able to meet

maturing obligations promptly and taking advantage of market opportunities. Wereally have
asset liquidity and liability liquidity, and this gets us to the fact that it really is a balance sheet

consideration. In addressing liquidity, you have to consider both parts of the equation.

There are certain questions as to exactly how you address this. Are you doing it by total
company or are you doing it by business unit? Are you doing it on agoing-concern basisor in a
crisis? Much of the current regulatory work is mostly concerned about the crisis situation, but if
you’'re looking at it from the company’ s point of view, | think you' re going to find the ongoing

concern is of the greatest importance.

Who are the interested parties? There are the rating agencies, regulators, and the insurance
industry. The New Y ork Insurance Department released Circular Letter Number 35, issues
regarding liquidity and asset/liability management. The release basically is saying it was
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requesting information in order to assess potential cash requirements and cash resources

available to service these cash requirements.

Asfor Circular Letter 35, | just want to talk about the format that the insurance department used
there. There were basically three tables. Table One was cash demands, Table Two was cash

resources, and Table Three was the largest institutional clients.

The insurance department was gathering quite a bit of information available in asimple format.
When members spoke about cash demands, they broke it down into institutional, retail and other,
and other is aways the most interesting category. Other categories were: investment

commitments, off-balance-sheet risks, credit guarantees, and possible support for your affiliates.

On the cash resource side, they had asked for information on both a market-value and a
statement-value basis. Of course, there was an “ other” category there, as well, where you' d have
lines of credit, support agreements from affiliates, contractually required premiums and
considerations. In liquidity analysis, particularly on the cash resource side, when you get into a

crisis situation, some of these other lines for resources for cash can tend to fall apart.

| just want to back up for one moment and go back to liquidity considerations. When the New
Y ork Insurance Department put out the Circular Letter, it referenced the General American
situation as something that highlights the need for asset/liability management. They had asked
that the report be filed as of September 30, 1999 and submitted by December 15, 1999.

The New Y ork Insurance Department had requested that companies report possible cash
demands by policyholders and contractholders by the time period in which money would be
payable (07 days, 8-14 days, etc.). The department wanted to know what your liabilities were
in days zero to seven and what the liabilities were in days eight to fourteen. Therewerea
number of categories that ended with anything over 180 days. On the access side, it wasasingle

number that they were looking at.
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They had athird table there. Thethird table was for the largest institutional clients, who were
asking for the maximum contractual cash demand. They ended this with two interrogatories.
Maybe that was what led them to the new Circular Letter they’re currently developing. The
interrogatories were most concerned about information not included above. It puts us on the

hook, by simply tell us everything that we haven't covered up above.

The second item is the concentration risk. You're going to hear thisover and over again asfar as
liquidity is concerned because it’ s certain portions of your business. | deal with a group annuity
side. We have GIC blocks of business. Y ou can have people control hundreds of millions of
dollars. Another example is corporate-owned life insurance (COLI)/bank-owned life insurance
(BOLI), where afew brokers can control billions of dollars worth of business. It's quite
important that they did include these items in the Circular Letter. | thought it wasvery simple. |
thought it was very well done. They captured quite a bit of the information that is necessary for

people to use when doing the analysis.

The NAIC hasformed a Life Liquidity Risk Working Group with the intention of addressing the
broad range of liquidity issues facing insurers. I'm on the American Academy of Actuaries
Liquidity Working Group, aforum to assist with research risk management and to assist the
NAIC. The report that has been prepared by the American Academy of Actuaries has been
referred to in a couple of sessionsthat | sat through. It isavailable. It'sat Actuary.org, and it
covers quite abit of information. It goes into much more detail than I’ m going to go into on the

liquidity side.

The report of the working group is going to cover types of liquidity risk, embedded optionsin
assets and liabilities. It isquite interesting on the liability side. It suggests methods to measure

liquidity and discusses possible regulatory actions.

Let’sfollow up Circular Letter 35. The Life Insurance Council of New York (LICONY) spent a
lot of time and energy on arevision of Circular Letter 35. | wasn't part of this, but I know the
people in my company who were, and they really worked very hard with the insurance

department to come up with the next draft of the Circular Letter.
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Circular Letter Number XX for August 7, 2000 pertains to issues regarding liquidity.

The department isindicating that thisisits current thinking with respect to liquidity concerns.
They placed a common deadline on the October 1, 2000 draft. The draft at this point is asking
that we file areport as of December 31, 2000, which will be signed by the CFO of the company.
That’s a change from the prior Circular Letter. 1t was simply an officer of the company in
Circular Letter 35. It will be submitted by April 1, 2001.

In the composition of this draft, there are 24 interrogatories. It is broken down into 1 to 10 and
then 11 to 24. In adifferent session, | heard somebody say it might now be 1 through 11, and 12

through 24. So if there was a change made, it has been done since we put this material together.

Interrogatory two asks if your company has aformally written liquidity plan. If you do, you have
to provide an overview. If not, explain why a plan is not necessary. Ininterrogatory seven,

they’ re asking for the information that the rating agencies might be putting together on your
company. If your company is rated by arating agency, provide a summary of the most recent
liquidity analysis. What, if any, changes does your company plan to implement? Has there been
asignificant change since the effective date of the liquidity analysis results? | imagine that’s just

in your balance sheet since the effective date of that analysis.

They do provide that if you satisfy these two requirements, you’ re going to be answering the first
ten questions, but if you have answered the issue of liquidity analysis development, you are
effectively exempt from the last (11 through 24) interrogatories. It's avery interesting proposal.
It asks for a considerable amount of information, and if you have an opportunity, | would suggest

that you do look at it.

I’m going to get away from what the Circular Letters are dealing with right now. When we get to
the analysis of the balance shest, it’s obviously going to be the assets versus liabilities in most of
the literature you' re going to see right now. A couple of concepts are in there. People are

looking at the severity of the scenario. General American has aready been mentioned. | think
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the number that was quoted was that they probably had $4.5 billion of demand liabilities within a

week. That's a severe situation.

When you' re doing the analysis, people are looking at the time horizons. Time horizons most
frequently considered would be one month, three months, and one year. What I’ ve noticed from
some of this material is the time horizons are probably most important on the asset side because
when you have to liquidate these assets very quickly, you’ re not going to get the full value on
those assets.

At another session, the speakers made reference to the fact that if you are trying to liquidate a
large block of securities, the people down on Wall Street will find out about it very quickly.
Y ou'’ re probably going to pay a premium for that reason. The faster you have to liquidate, the

more problems you' re going to have.

The next consideration is off the balance sheet. | think thisis one of the reasons that the New

Y ork Insurance Department has asked that we have a sign off by the CFO on the next Circular
Letter. I'm sure there are a considerable number of agreements at New Y ork Life of which |
don’'t have knowledge. 1 just don’t know enough about the whole operations of the company.
The impression people have is that there are going to be certain off-balance-sheet agreements that
very few people would know about, so the higher the signature, the better it is. There are some

other considerations, and some of those were covered earlier with the first Circular Letter.

In looking at the assets versus the liability, the liquidity ratio equals liquid assets divided by
projected demand liabilities. Cash resources versus cash demands is more of the set-up of the
Circular Letter Number 35. The liquidity ratio could be as simple as taking the ratio of your total
cash resources versus your cash demands. | think it’s more common that people are again
looking at discreet periods of time. In doing an analysis for your company, you probably want to
look at what the demands would be within the one-month period or within the three-month
period. You might set the liquidity ratio at various levels, depending upon the product. I've seen
quite a bit of instances where the liquidity ratio should be one. | don’t think that’s necessary. It

will depend upon the product and the line of business that you' re dealing with.
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When you are doing multiple liquidity ratios, it tends to be cumulative. Y ou're not looking at
each discreet period. Y ou hope you passin that first period, and then on a cumulative basis on

the second. That’s the approach that people seem to be taking most of the time.

Let’ s discuss the severity of the scenario. If you have agoing concern in which you really don’t
have a crisis, the most important aspect is that you now have money coming in. Money coming
in is something that can certainly help you to meet your demand liabilities. They don’t combine

going concern and then ongoing at the same time.

Other situations related to severity of scenarios would be stress. That’s more of the situation
where you're looking at a month’s period of time. When | get you some of the information on
the Standard and Poor’ s liquidity model, you'll seethat it usesimmediate terms. There are

various situations you do want to look at. You don’t want to limit it to one situation.

Standard and Poor’ s has a very nice write-up. It’sroughly four pageslong, and it covers a
tremendous amount of ground. When | was first getting involved with the American Academy
group, this was probably one of thefirst articlesthat | was givento read. | think it gave me a
good idea of what was going on. 1'd like to combine a couple of things. In the case of the
original proposals that the industry was providing to the New Y ork Insurance Department, | think
we did, at one time, look at afactor approach. It didn’t make it into the final cut of the New

Y ork Insurance Department proposal. The department wants to see what the rating agencies are

already doing, which indirectly gets back to the factor approach.

Standard and Poor’ s buildsiits liquidity model as an analytical tool. It's going to compare
allowable assets with adjusted potential and maturing obligations. It islooking at two scenarios
that it isreferring to asimmediate: immediate impliesa*drop dead” situation (immediate and
unforeseen stress within a month); and the ongoing assumes a time frame of one year. In both of
these instances, it runs the analysis out for an additional year. It will be 13 months or two years,
during which it islooking at the obligation versus the resources to meet those obligations. Itisa

factor-driven model.
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If you have a chance to look at the write-up, you' Il find liquidity risk factors, surrenderability,
negative earnings, and aredundancy factor. S&P is dealing with allowable asset factors at the
sametime. It'svery mechanical until it getsto the very end. S& P simply makes the statement
that avital part of the assessment of the insurer’s liquidity incorporates qualitative and

guantitative adjustments particular to individual companies.

| guessit gives you afeel for what's going on. You're going to probably see afew things that

you want to look at and question. They’re going to meet with management.

I’m going back to an earlier slide in which we had simply referenced other items that need
consideration in addition to an analysis of liabilities and assets. Let’s discuss a couple of off

bal ance sheet examples. Y ou might have a commitment to parents, subsidiaries, or affiliates. In
addition, there is a concentration of risk with institutional investors or broker/dealers. Thiscan

be avery big issue if you have a small number of brokers who handle quite a bit of your business.

Asfar asthe analysis of liquidity is concerned, I’m going to close with an approach that | favor.
This approach is part of the American Academy of Actuaries draft that has gone to the NAIC; |
think it covers quite abit of ground. It’'ll give you many things you can think about and many
things that really have to be built into your analysis of liquidity. Understanding liquidity risk
begins with quantification of general liquidity needs on an operational or going-concern basis, as

well as an understanding of liquidity requirements during the crisis of competence.

The approach really gives you everything that you need because you want to know, on a day-to-
day basis, what things are looking like. 1t’s going to put you in a position where you can deal
with the crisis of confidence. How much liquidity is needed on a going-concern basis? How
much liquidity is needed to prevent substantial loss? Should there be arun on the bank? What

are the sources of liquidity? Hasyield been sacrificed?

| believe the last item isamajor concern. Of course, you can be very liquid, and you can have
many Treasuries supporting your liabilities, but if these things don’t match up well, you would be

sacrificing yield, and that’ s not the reason that people are in business.
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Let’sfollow aong this same line of thought. The report was prepared on thisbasis. One
approach tells us to focus on the risks associated with having too little liquidity versus the cost of
having too much liquidity. In another approach, you should recommend the appropriate level of
liquidity as well as atracking and monitoring program. Periodically record the liquidity ratios.
You first set your standards and, on a quarterly basis, you review information that tells you what

isgoing on.

| have reports on available sources of liquidity, but | must recognize the fact that certain of those
sources might not be therein apinch. In external sources of liquidity, for instance, a bank line
credit might not be there if you find yourself in acrisis situation. Y ou might want to include
nonfinancial measures in your plan. A number of people have noted that in the case of Executive
Life and Mutual Benefit, there were a series of newspaper articles. These articles led up to the

fact that there was a problem. If you're tracking things of that nature, it could help you.

The final part is simply outlining the crisis management and communication plan. It isextremely
important. The communication plan is going to be both internal and external. The power of the
pressis considerable. You want to have people who are ready to communicate with the press and
get the right information out there. That’s all avery important part of the plan. If you don’t put

the plan in place before you need it, there won'’t be any time to plan when the crisis really comes.

MR.LANCE BERTHIAUME: I'vetypically given thistype of presentation at variable
annuities sessions. | think it is also very appropriate for an audience that experiences events with
low probability and high impact. Products with equity market exposure show a sizable correction
in the market, which is not very probable, but if it does happen, it will have a devastating impact

on some of the major players.

I’d like to give an overview on what | will cover. We'll discuss some of the things we are seeing
in the marketplace. We'll generally cover some of the risk management optionsin dealing with
equity market exposure. | think it’'s safe to say that the decade of the 1990s is probably the

decade of the variable annuity. Because of the tremendous growth in the product and in the
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excess returns we' ve seen over the last ten years, | think it has attracted many new players to this

market. These new players have put tremendous pressure on pricing margins.

I’ ve seen tremendous growth in this market. | don't know if that kind of growth is going to
continue forever, but | think it should continue because of the current demographics that we're
seeing in the market. | think the size of the market has caused some of the reinsurersto rethink

how they view this market. It has caused them to kind of revisit their pricing approach.

Asl said, one of thereasons | think this market will continue to grow is the current
demographics. People are getting older, and they’re starting to save for their retirement years.
There has been an increased responsibility for every person to take ownership of his or her

retirement plan.

The following are embedded options that subject these products to equity market exposure.
These are: guaranteed minimum death benefits (GM DBs), guaranteed minimum accumulation
benefits (GMABS), guaranteed minimum income benefits (GMIBs), equity-indexed annuities,
equity-indexed guaranteed investment contracts (GICs), and segregated funds. | think it's safe to
say that 10 or 15 years ago, these products or futures did not exist or were just in their infancy. It

has brought new risk and new challenges to many actuaries.

| want to cover two results of the market correction—the economic exposure and accounting
exposure. There's the pure economic exposure, which includes revenue loss and payout under
guarantees. Actuaries, at least in my experience, are focusing on the benefit guarantees. | don't
think we can lose sight of the fact that if we had a serious market correction, the largest lossis
going to bein the area of future mortality and expense (M&E). These products are asset-based.
They work like mutual funds, and the revenue loss is much more substantial than the payout
guarantees. In atypical guaranteed minimum death benefit, the market hasto correct and people
have to die to collect the benefit. Most pricing actuaries focus on the economic exposure, but |

think there is some real accounting exposure.
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Most U.S. stock companies are focusing on GAAP, and with FAS 133, you can see some
volatility in your earnings if a market correction does occur. The other thing isreserve volatility.

I’'m really more focused here on the statutory side.

Products with equity market exposure have alow probability of adramatic correction in the
market. But if it does happen, it will have a devastating impact on the major playersin the

market.

The reserve is zero when the options are significantly out of the money and increases
dramatically as the option becomes in the money. The reserve exhibits an exponential pattern,

which is not the case for most actuarial reserves.

There has not been much action in the U.S. with respect to capital requirements on these benefits.
But Canada has introduced some pretty onerous requirements for year-end that probably attract

some attention in the U.S.

There are avariety of risk management options that can be used. I’'m mainly focused on dynamic
hedging, but I’m going to try to cover all of these risk management options. | think there’'s one
thing that we can’t forget. We're in the business of taking risk, but we're not trying to eliminate

risk. We're just trying to manage risk.

Thefirst optionisto run therisk. Thisisaviable option in many situations. If you have a high
appetite for the risk, you can run the risk naked. If you have asmall line of business, this might
be aviable approach. It won't devastate the company if it'sasmall line of business. The other
thing is it might be complimentary. Some products might do poorly when the equity markets

experience negative returns. Thiswould offset negative impact of a variable annuity.

Asfar as holding capital, the real question becomes, how much capital? The real exposureis
really inthetail. The problemisif you're holding a 95% confidence interval, it is probably not

going to really cover thetail. If you hold 100% of the confidence interval, it’s excessive capital.



2000 Valuation Actuary Symposium Proceedings 18

Asfor reinsurance, we're actually seeing some retractionsin thisarea. We are seeing less players
in the market. It’s becoming extremely expensive. | attribute thisto two things. | think these
options, as an equity market exposure, are unique. Thetypical mortality risk or mortality
fluctuation can be diversified. Not everybody’s mortality is going to fluctuate all at the same
time. If the market corrects, it’s going to correct for everybody. | think a significant market

exposure could really devastate some of the major reinsurers.

The biggest reason that some of the reinsurers reassessed their position in the marketplace is
because of the way it’spriced. Traditionally, these products are priced using traditional actuarial
approaches. The capital markets tend to price this on arisk-neutral basis. All | mean by thisis
that they tend to discount things at the risk-free rate, which isthe Treasury rate. Actuaries
typically discount at corporate yields. Y ou get a much different answer in your price using a

risk-free rate.

The next type of solution is capital market solutions. Thereal difficulty is having to go out seven
or ten years for some of these guarantees. It isdifficult to predict what your lapse and mortality
experience is going to be over the ten-year horizon. | think lapses are avery critical liability
assumption. A small deviation in your lapse assumption changes the answers dramatically. |

think that's one of the difficulties.

Thereis alarge bid-ask spread because the marketplace is providing liquidity. Another concern
iswhether the derivative writer is going to be therein ten years. To really protect yourself, you
need to make sure that your counterparty is going to be therein the long run. Finally, thereisno
perfect hedge. You can’'t perfectly hedge this type of stuff. You're aways going to have basis
risk.

I’m going to try to get into the dynamic hedging process. I'll get into a broad overview and just
hit on the highlights. The key isreally understanding your risk exposure and your risk appetite.
You redly can’'t evaluate any of these options until you really have a good understanding of those

two items. Asfar as dynamic hedging, the key thing on the liability side, as | mentioned before,
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isthe lapse assumption. The lapse assumption really changes the perceived outcome of doing a

dynamic hedging program.

On the asset side, the key assumption is your volatility. Again, just like the lapse assumption, a

small changein the volatility assumption really changes the price of a dynamic hedging program.

Thislast item isreally the partitioning of the liabilities. What I’ m talking about hereisthat a
variable annuity has maybe 20 to 40 investment options, but you’ re not going to try to model all
investment options. Y ou’re going to bundle like funds together and maybe model four to eight or

four to six different strategies.

When you first get involved in dynamic hedging, one of the first things you get exposed to is
what’s called the Greeks. It becomes intimidating because there are five Greeks. These Greeks
are somewhat easy. It’sjust a matter of doing a mathematical formula. The most critical process
of dynamic hedging is actually developing assumptions and doing the trading. Those are much

more difficult and much more subjective.

The key to Greeks is that many people have been doing dynamic hedging with delta hedge. In
the case of the gamma hedge, some people do it, but most people just monitor it, kind of like
convexity risk. It can be very costly to hedge gamma. The other risk that people tend to monitor
isrho. The reason they monitor rho is because it’s sensitive to the risk-free rate. The risk-free

rate is key to the capital markets.

Once we have the process set up, we start getting into the execution of a dynamic hedging
program. Thisis probably the next key. Other than developing assumptions, the other key thing
is having the necessary expertise to do the trading. | think that requires a special expertise that
typical actuaries do not have. It'susually left with the investment department or outside
manager. One of the ways that people can get comfortable with this type of processisto do
some mock portfolios. Thiswill allow you to fine-tune your models, and it will also let you

develop the expertise.
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You also can't forget the other consideration. Y ou're still going to have volétility, especially on
the statutory side. I’'m not an expert on FAS 133, but | do not believe this will meet the hedge
accounting rule for FAS 133. Thereisstill going to be volatility in your GAAP earningsif you're
doing thistype of program.

There are dynamic hedging risks. Oneismodeling risk. Thisincludes the calculation and the
assumptions. Asfor basisrisk, there is no perfect hedge. You can’t perfectly hedge this stuff. |
don’'t know of anybody who is perfectly hedging, so you’ re always going to have basis risk.

Thereisalso trading risk. | really think you need the expertise on the derivative side because all
the analysisin theworld isn't any good if you don’t really have afeel for the market and what it
takes to do derivative trading. Developing controlsis aso important. I’'m sure most people are
familiar with Orange County. Orange County’s problem wasn’t derivative. The problem was

lack of control.

I’d like to discuss some numerical examples. Thefirst exampleisjust M&E renewal. The
information is as follows:

* Variable Annuity

* Load version (with surrender charge)

* Bank channel

« $100,000 single premium

» Base scenario assumes a 8.75% growth rate

* Discount rate of 6%

Chart 1 shows abase case. The green line reflects the M& E revenue from the assumptions based
on the previous page. The blue line represents a 10% correction in the market without any future
growth. What I'm really trying to show hereisthelossin the M&E revenue. The black bars
represent the year-by-year loss of M& E fees and the red bars represent the cumulative loss of the
M& E discounted back to thistime of issue. Thelossis 5% of the original premium. It isquite

sizable when the spread in these productsis very low.
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The next example that I'm going to try to cover is a variable annuity with a guaranteed minimum
accumulation benefit (GMAB). A GMAB isreferred to as aliving benefit. It's guaranteed, but
you don’'t have to die to get this feature. Typically, you’' re guaranteed a certain account value

after ten years. The example assumes a one-year issue of $1 billion dollars of premium.

Chart 2 shows a hedge and anonhedge. The pink lines really represent the unhedge position, and

the blue line represents the hedge position.

The other point is that the zero line does not mean zero profit. It'sreally just adeviation from
expectation, so the zero line means you meet your pricing assumptions. There are a couple of
things to observe from this. An unhedge position will aways have a greater expected profit and
a hedge position will always have less variability. In simple termsyou’ re giving up your upside

potential for downside protection.

The curve at a 95% confidence interval is aloss of about $45 million. At a 99.5% confidence

interval, the lossis $175 million. Thisisarather devastating impact.

Product Design. | think thisisreally where everything starts. | think if you're designing
products, you' re starting from a clean sheet of paper. The whole universe of optionsis available
to you. Once you’ ve designed these products, and they’ re being sold in the marketplace, | think

the range of options has been reduced.

| think you might want to revisit some of your older products. Y ou might want to remove some

product features that are costly and that the policyholders don’t perceive as being that valuable.

Finally, as for product design, you might want to do some natural internal hedges. Y ou might
have situations where you need to go long and on another product where you need to go short.
Instead of buying along option and a short option, you might be able to internally hedge. | might
be putting it rather simply. There is some complexity to this, but it will save you the cost of
going to the market. Y ou have to develop some pretty complex transfer pricing techniques to be
able to do this.
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Securitization. Inthe simplest terms, you' re selling the future M& Es for upfront capital needs.
This has been used by some carriersto finance the surplus strain. They were just selling off their
future M& Esin the investment market. It was done for capital management, but | also seethis as
ahedge for possible revenue loss. If you've sold off afuture M& E revenue, and if the market
corrects, the investors are on the hook for it. Securitization is not away to hedge the living
benefits or death benefits.

Combination strategies. | think you' re going to have to use many strategies. | don’t think that
just one strategy is going to work. Reinsurance probably isn't very attractive right now, but |
think that will turn around at some point. | think you just have to find out what you're

comfortable with. | don’t think any one solution is the best.

Risk management. | can’t emphasize enough that you really can’t enter any of these strategies
intelligently unless you understand your risks. What is your risk appetite? | was actually rather
surprised recently when | encountered several corporate risk managers. The comment | got was,
“1 really don’t know what senior management’ s appetite for risk is.” Y ou can’t do anything until
you understand that. It perplexed me, but | guess | never really thought about it until they said
that to me.

Y ou need to understand that the capital market prices things differently than we do as actuaries,
and that hasimplications. If you're really looking for a capital market solution, then you really
need to price this the way the capital markets do.

| think, in summary, the exposureisincreasing. | think the market is going to continue to
increase. | do think that in the short term, reinsurance will stay tight, but in the long term, this

will attract new players to the market with new techniques.

Again, combination strategies might be the optimum situation. New techniques are being
developed. There has been a proliferation in the last couple of years of increased embedded
options in these products. | think we won't see that kind of proliferation in the future unless we

come up with new techniques.



23 L ow Probability/High Impact Events

MR. O’'SULLIVAN: These presentations were a cross sample of three different themes. | just
want to reemphasize a couple of points people made. Number oneisyou can’t run away from
risk. It'sreally aquestion of going ahead and knowing what risk you' re taking and figuring out
how to manageit. The second thingisit all starts with product development but you just can’t

end it there. It's an ongoing repetitive process.

| have a question that maybe people would like to comment on. Up to now, our regulatory
scheme has been sort of like a cookbook. We go back to a new section in the cookbook,
whenever the thing changes. | think the regulatory scheme is going to evolveinto less of a
cookbook thing as Jack had mentioned. Will we have alot more centralized oversight? Will it
be aregulatory oversight or arating agency oversight or will the emphasis be on disclosure and
what form it will take? Would anybody like to address that?

MR. GIES: My view isthat we'll have more oversight and less regulation. | think that involves
more responsibility and more accountability for the professionals. The actuary iscentral. I've
heard alot of discussion about whether the actuary is the appropriate person to capture all of
theserisks. And | think the answer to that is, “If not the actuary, who else?’ | think a properly
trained and experienced actuary is as good a resource as any at the corporate level. By virtue of
background and training, in many respects, it’s a superior resource. | see more responsibility
being shifted from regulators to appointed actuaries. Thereisa professional structure, standards
of practice, and higher levels of responsibility and accountability. There are alot of issuesto be
dealt with, including the litigation aspects, but those are tactical not strategic hurdles. | believe
that will be addressed, and we' || see more involvement of the actuary in these processes as we go

forward.

MR. McNICHOLAS: | think it's quite possible that what the New Y ork Insurance Department
isnow doing ismore along those lines. It is going to be oversight. It's putting more burden on
the insurance companies. The extent of the information requested by the interrogatories does ask
for a considerable amount of disclosure. Aswas pointed out to me, it also puts a big burden on
the insurance departments because they now have to go through all of that information. | think

oversight versus regulation is probably good.
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