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Moderator Murray J. Taylor: I would like to go through the mandate of the task force, which was essentially to develop
standards for use of stochastic techniques for measuring obligations created by segregated (seg) fund guarantees. The emphasis
was on stochastic techniques from a technical, actuarial perspective. This is new territory in that it affects reserves and capital.
We were dealing with segregated funds in particular, but there was a dual effort to look at both the techniques and their
application. We also recognize that the circumstances and nature of this risk caused us to focus on reserves and capital, with
a significant focus on capital. It would also be appropriate to mention that the letter that came out of the Office of the
Superintendent of Financial Institutions (OSFI) had an impact on that agenda as well. You had the
pleasure of listening to Allan Brender this morning, and that focus has been very much on our minds.
Because this group was focused on looking at stochastic techniques, and because it was appropriate to
use stochastic techniques to measure this risk, we felt that we were in a good position to aid in the
process of capital evaluation as well.

The task force membership is quite extensive in terms of interest and experience. There are:

• Five company representatives

• Three consultants

• One software provider

• One academic

• Two regulators, as observers, representing OSFI and the Québec’s Regulator’s Office (IGIF)

As I look at the participation in this group, there is a tremendous amount of expertise from all the important disciplines. That
balance, when wrestling with issues, was very helpful. We had perspectives from the companies involved in the business, from
one individual from the academic world (the University of Waterloo), and from many of the participants who, in their own right,
were experts in the areas of hedging, reinsurance, investment, modelling, etc.
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Having representation from regulators in this process has also been very helpful because it has guided
our approach as we moved along, rather than trying to come up with a magic answer and delivering
it to someone at the end of the process.

What are our implementation objectives? First of all, we expect to finalize our report by the end of July. We issued a draft on
the web at the beginning of May; we then updated it based on feedback and further refinements from members of our task force,
and that was posted to the web on June 12.

One thing that we chose not to do with the June 12 update was to make any changes to the Capital Factor Appendix. This
was where we described our recommendations for calculating minimum capital; it also represents the document that was sent
to appointed actuaries via the Canadian Life and Health Insurance Association (CLHIA) and IGIF on May 2. We will not change
this appendix until we come up with the final report at the end of July, but the body of the report itself is being continually
updated as we are trying to capture as much of the feedback and issues as they come up.

Where do we go from here? We are endorsing stochastic methods for reserve liabilities for segregated fund guarantees at the
end of this year. This is our recommendation to the Committee on Life Insurance Financial Reporting (CLIFR). It is the right,
scientific route and it is the right route to reflect the risks. As Lesley Thomson mentioned yesterday, if any companies have
any concerns about implementation, our task force is clearly positioned to provide support and further analysis if needed. We
feel that this approach or some variation would be more appropriate than the deterministic approaches used in the last couple
of years.

On the capital side, we are recommending a factor-based approach. We will talk more about this later, but we are very cognizant
of the time frames that have been set by the regulators. We are also cognizant that companies and those in the industries are
concerned about trying to get a good understanding of what the year-end might look like long before December 31. The work
of the task force was greatly abbreviated in order to fit in with that schedule, and we are very committed to supporting our
regulators in the efforts that they need to go through in reviewing this work.

A tremendous amount of work has been done by members of the task force and others in the industry. We solicited input from
many others. For example, when we were testing models, we invited most of the community of appointed actuaries to assist
us in that process and we had many other volunteers outside the task force involved in that process.

Stochastic modeling, in particular for the setting of actuarial liabilities or capital, is an area in which there is much to learn,
and we want to provide opportunities for that. Those of you who were in the session yesterday with Geoff Hancock may have
received some insight into that. In this light, we have planned a full-day seminar on September 20, the day before the Seminar
for the Appointed Actuary. There are space limitations, and I believe we have about 100 spaces. There were 300 at the
symposium last September, and so if you have a strong interest in being there, I encourage you to sign up as early as you can.
We will also support other sessions (e.g., at the November general meeting in Ottawa). We ask for your suggestions in that
regard as well.

The session in September will be focused primarily on actuarial reserves as opposed to capital. The
issues include approaches to modeling, assumptions, case studies, etc.

Today, there are three presenters. The first is Christian-Marc Panneton, who is a task force member and
is involved in the Society of Actuaries’ Investment Section. He will describe the process of investment
analysis and model selection and calibration. Then, Geoff Hancock will talk about policy liabilities, and
I will wrap up with factor-based capital.

Mr. Christian-Marc Panneton: The first topic that I will address this morning is the selection of investment return models.
There are many such models and even more variations of these models. Geoff and Tony presented a sample of these variations
yesterday afternoon. The task force decided very quickly that we would not recommend any one specific model. Each model
presents advantages and disadvantages, and new models evolve each year as research progresses. In order to ensure the
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narrowing of practice, we do offer some guidelines. The most significant guideline involves model
calibration, which is the specific topic that I will address.

As many speakers mentioned previously, segregated fund guarantees are a catastrophic type of risk, with low frequency and
high severity. This led us to focus on the tail of the distribution. As we will see, many models provide a good fit for the overall
data. The calibration process that we have introduced is to ensure that the model also provides a good
fit of the tail of the distribution.

Companies will be required to calibrate their investment return models to prescribed criteria. These
criteria are based on the historical, monthly Toronto Stock Exchange (TSE) 300 total returns covering
the period of 1956 to 1999. The focus is on the left tail of the distribution, and so we developed nine
calibration points based on percentiles at 2.5%, 5%, and 10%, over one-year, five-year and ten-year
periods. Multiple calibration points allow sufficient flexibility to permit a wide range of models. We
do not exclude any specific models in this process. The calibration points were developed from three
well-accepted equity return models:

• Log-normal with mean-reverting stochastic variance

• Regime-switching lognormal (with two regimes)

• Stable distribution

All these models provide an acceptable fit of the left tail of the distribution.
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Of course, segregated funds are not the TSE 300 Total Return Index, and so calibration adjustments
to the model parameters should be carried forward to the actual stochastic models used for simulation.
In the report, there are technical appendices on the calibration process. We offer no specific guidance
on projecting fixed income returns. The reason is that our testing showed that calibration for fixed
income was not a material issue.

This graph illustrates the calibration process. It shows the cumulative distribution of monthly returns.
The y axis is cumulative probability and the x axis is the log of monthly price ratios. I used the log
of the price ratio to be in line with financial theory about log-normal price distributions.

The different models all provide an acceptable fit to the overall historical data, but what is important
is the risk in the left tail, and so we “zoom in” on the left tail of the distribution. The y axis here is
up to 10%, not 100%. This 10% cumulative distribution is what we are looking at with our recom-
mended capital level of CTE (conditional tail expectation) 90%.

1-year Calibration Points
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The historical data do not start from zero because we have only 527 data points. We move in roughly
0.2% increments. The first point is at –25.5%. It corresponds to October 1987. If we add the curve for
the simple log-normal distribution model, it becomes more obvious that this model does not capture
the tail risk. The three models used for calibration do a better job – the stochastic variance model,
regime-switching, and the stable distribution model. Also, once calibrated, the log-normal does a better
job of fitting the tail of the distribution.

Moving from one-month periods to one-year periods, we have fewer observations – only 43 independ-
ent periods from 1956 to 1999 – and the log-normal model goes to zero far more quickly than we see
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in the historical data. If we add the three models – stochastic variance, regime-switching, and stable
distribution – they do not give the same results, but they recognize the tail better. Using these three
models, we developed three calibration points. These calibration points are not the most conservative
of the three models, nor are they the least conservative. What is important to note is that these points
are not more conservative than the historical data. Two of the points are approximately on the historical
data line and the third is below the historical data line.

For a simple log-normal model, the 2.5% calibration point will drive the calibration process. Once
calibrated to that point, other calibration points will be met. The reason for having more than one
calibration point is to have the flexibility to accommodate more sophisticated models.

Following the same process, extending the one-year periods to five-year periods, we looked at the
results of the three models – stochastic variance, regime-switching, and stable distribution – and we
again decided on three calibration points for the five-year period. The calibrated log-normal model
meets these three calibration points. Finally, we followed the same process for 10-year periods.

We added two more calibration criteria – the one-year mean and the standard deviation. These two additional criteria are to
ensure that, even if we put the focus on the calibration of the left tail, the overall fit is adequate.

Geoff will now cover policy liabilities.

Mr. Geoffrey H. Hancock: I am going to focus on the practical implementation of the investment return model and integration
with the product model. In our paper, we discussed at length some items related to the product model that would normally
be considered in any modelling exercise, but we felt that it was important to address these issues again and to bring them all
together in one spot.

We spend a lot of time on investment models and this is a critical component, but your job isn’t done once you have selected
an investment model. Proper integration with the liability and product models is very important.

We briefly discussed the number of scenarios to use. We recommend a minimum of 1,000. More is better, but we did not spend
a lot of time delving into how many is sufficient.

As you look through our report, the conclusion you reach is that you need to incorporate all relevant product features. This
may sound obvious, but there could be subtle product features that have a material impact on the guarantee cost, and so it
needs careful thought.

The time increment is extremely important. In the task force’s testing, the time increment ranged from one month up to one
year. No single time increment could be eliminated nor deemed the most appropriate. It is a function of the underlying risk,
which, of course, is a function of the product characteristics, and so you need to pay careful attention to the time increment
in your model. For more risky product characteristics, you should generally have a more frequent time step.

Particular attention should also be paid to policyholder behaviour.

What does all this mean in a practical sense? Well, in the June 12 version on the website, we have
significantly expanded and revised the section discussing the development of policy liabilities, which,
of course, is one of the main thrusts of our mandate. We are recommending a CTE measure, a tail risk
measure, in setting the policy liabilities using calibrated stochastic models, actual in-force data as at the
valuation date, and margins incorporated for all nonstochastic elements.

We spent a fair amount of time getting to this point and so I will give you a bit of background. We believe that this approach
is consistent with evolving practice and specifically consistent with the draft life consolidated standards of practice (CSOP)
in its approach to interest rate risk. We believe this approach is very pragmatic because it allows the same scenarios that are
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generated to be used for other purposes. That can be a significant practical issue given the time and
effort you may put into developing your investment model and calibrating it.

We are recommending the use of a standard range of 5% to 20% for margins in all nonstochastic elements. You would apply
these directly to the assumptions, just as you would in the normal course of valuation.

The key remaining point, and the difference between this and a single scenario discounted cash flow technique, is the provision
for investment risk and investment model uncertainty. The investment provisions for adverse deviation (PfAD) are generated
using “best estimate” model parameters. By “best estimate,” we mean that, when you look at your data, you come up with
model parameters and adjust, if necessary, to meet our calibration criteria. However, that, by itself, is
not a margin. We recognize that approximations are acceptable and may even be necessary. We do not
recommend averaging of net asset values.

Why did we choose CTE? We could have gone a number of routes, and the two that immediately spring to mind are selecting
a percentile or using a mean plus some measure of deviation, which might be the most natural approach to go to.

For those of you unfamiliar with CTE, it is just the average of the results in the tail. You rank your results in order and take
the x% in the right tail (the worst cases) and average them. We believe that this approach is consistent with preferred techniques
for looking at the risk and for establishing the total minimum balance sheet provision.

CTEs are easily calculated, easy to interpret, and are very robust. By this, I mean that, when compared to percentiles, they
are less sensitive to small changes in the market value/guarantee relationship and are less sensitive to the number of scenarios
tested. That is because you are averaging scenarios rather than picking a single scenario, which is the case when selecting a
percentile.

Why did we not choose the mean plus the deviation? Deviation measures, such as standard deviation or downside deviation,
are useful measures at which to look. However, it is difficult to place in context a measure such as the mean plus a factor times
standard deviation or downside deviation without reference to the entire distribution of results. You don’t really know the level
of coverage if someone says, “Take the mean plus one standard deviation.” Because the results are not normally distributed,
you cannot make claims about what level of coverage it would imply unless you look at the entire distribution, and that would
lead naturally to looking at percentiles and CTEs.

There are three basic components to the provision for investment model uncertainty:

1. Uncertainty about investment performance – You don’t know how the future is going to unfold.

2. Parameter uncertainty – The parameters are estimates and there is uncertainty around them, and so we need to capture that.

3. Model risk – This comes into play in any modelling endeavour, but particularly here. Because of the complexity of integrating
the investment return model, product model, and policyholder behaviour model, you may not capture all the risk and so there
is remaining model risk.

We came to a conclusion in a rather nonrigorous [probably]way that CTE 50% (i.e., the average of the worst 50% of scenarios)
should provide a lower bound for investment performance uncertainty. For distributions typically encountered in practice, this
level of coverage almost always exceeds the seventy-fifth percentile and usually approaches the eightieth percentile. This would
be the minimum provision for investment performance uncertainty.

We still have two other aspects to cover.

• Parameter misestimation will necessarily increase the range from 50% up to 55% and possibly up to 75%. This is a fairly wide
range. We will talk in a minute about why that is. It is less wide than you might think when you convert it to percentiles, but
it is a fairly wide range because we are trying to capture parameter uncertainty and so this allows you sufficient flexibility.
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• Other model risks may necessitate going to a higher CTE if you have made approximations in your model
for pragmatic reasons.

We did reach consensus that setting liabilities in excess of CTE 80% would be excessive and inconsistent with reporting using
general accepted accounting practices (GAAP). Remember that CTE 80% would usually not be less than the ninetieth percentile
and often would fall around the ninety-second percentile and so we recommend that this should be the upper bound. Our
conclusion is that the range would be from CTE 55% to CTE 80%. In terms of percentiles, we are generally looking at 75%
to 85%.

Some companies may wish to build more sophisticated models, particularly with respect to policyholder
behaviour, and product features such as resets. We strongly encourage that these be built into the model
and that they should be dynamic in that they vary by investment path.

It is difficult at times to determine the appropriate sign of the margin for nonstochastic elements,
particularly lapse rates, and so we recommend that testing be done to ensure that the sign is appropriate
and that the resulting provision is, indeed, positive. Beforehand, it can be difficult to know whether
or not a higher or lower lapse rate at any particular duration actually increases the liabilities.

Total net liability is constrained to be non-negative at the total balance sheet level. There would be offsets at the product or
the contract level, of course.

Margins available to fund the cost of the guarantees should be explicitly reflected in the valuation. You need to be careful here
to avoid double counting; your source of revenue (MER) can only be used once. You need to take care to ensure that the level
you are assuming in the valuation will actually be available to you in down scenarios. This is not a trivial exercise.

Lastly, the discount rate should be appropriate to the supporting assets in your funding strategy.

Moderator Taylor: I am now going to talk about capital. For a number of reasons, we decided to use a factor-based approach.
We felt that going directly to stochastic capital for the minimum continuing capital and surplus requirements (MCCSR) would
be revolutionary given the state of MCCSR, which is table-driven today. Secondly, the answers using stochastic capital area
could be quite dispersed. Also, the result has been acceptable to the regulators, and, ultimately, all
audiences in a very short timeframe.

The report advises that the long-term approach to setting minimum capital for this risk should be a stochastic approach, and
part of the mandate of our task force is to recommend principles to do that, but this is a big task. Having said that, the factor-
based approach is built on stochastic modelling, and it recognizes many different risk levels and different situations in which
companies might find themselves.

The minimum required capital is the factor-based number minus policy liabilities. We just want to remind everyone that you
get a multiplication of minimum capital determined through this process, and so as soon as you apply that, you are at a larger
number.

We involved up to 15 models. I say “up to” because we had a strong start and a weaker finish in terms of participation, but
for good reasons, we believe.

We tested most product types. There are some outstanding issues on which we are still working, but when I say “most product
types,” I mean not just maturity and death benefits, but, within that context, 75% guarantees versus 100% guarantees, 10-
year guarantee term versus term to maturity guarantees, and with and without resets. Multiplying the permutations and
combinations, there were quite a number of situations at which we looked. Then, we looked at various levels of the market
value to guarantee value ratio. We decided on 75%, 100% and 125%. We really mean the “market value to guarantee value ratio.”
For example, if you have a 75% guarantee level and you bring in a new deposit today, that ratio will be 133%.
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We also looked at nearness to maturity because, of course, as you get closer to a maturity date, as you
might expect, the dynamics of the reserve and capital calculation start to become exciting.

Coming back to the models, amongst the task force itself, I believe we had 10 models represented. As I mentioned earlier,
we went out to the industry and invited those who were interested to participate in the modelling process as well. We found
that many differences emerged because we weren’t clear enough in describing assumptions, structure of product, etc. We were
able to get much more convergence when we clarified this. The biggest issue to get a convergence of results was investment
model calibration. We were extremely grateful for that result.

There were a number of sensitivity tests that we needed to do, and, typically, we asked two or three
task force members to do that. I mentioned earlier that we had a great start and a slower finish. What
occurred, of course, was that we started to get more complex in our requests. There were products that
some companies did not offer, and so it was no big surprise that some testers fell off at that point.

The timeframe required for each subsequent test became shorter and shorter because we were determined
to meet our May 1 deadline. We moved along very quickly but we do feel that the results were quite
extensive. Geoff Hancock, in particular, has done a lot of work in pulling all the numbers together and
developing our factors.

What has the feedback been so far? Well, there seems to be strong support for the factor approach. We had some communication
with our regulators at the beginning of March. We had some communication with the CLHIA Committee on Solvency around
the same time. We put information out into the general community in terms of the direction we were headed, and we received
early support that this approach would be quite appropriate for the year 2000.

Does the factor approach give the sort of results that people might have expected? Based on feedback from those who have
applied it to their own companies, we believe that we have captured most, if not all, of the practical nuances that are necessary
at this stage. Further refinement is always an open question, and the balance between simplicity and extensiveness is a key
issue. Some folks have said, “Goodness, what a lot of pages. Isn’t this a little too complex for MCCSR?” Generally speaking,
we have then said, “What adjustment would you suggest we remove?” And there really weren’t any “takers.” For those who
might suggest that we add an adjustment, I would start by telling you how many pages that would add to the process and how
many tables we would require as permutations and combinations, but we are very open to necessary refinements.

We have tried to deal with materiality rather than making sure that we have covered every possible complication that we could
think of. There are areas that do require more clarity, and a couple of areas where we simply need more numbers – for example,
the US type of guaranteed maturity income benefits (GMIB) contracts. We have a number of task force
members who are working on this as we speak.

We need more market value to guarantee value ratios. At 75% to 125%, we thought that we had covered most situations, but,
in fact, there are blocks of business out there without reset features that are sitting at ratios of 500%. It is a fairly trivial exercise
for us to extend the table by some further increments.

Where we do require clearer advice is in the slotting of investment types. We need to be more explicit in terms of where each
investment type fits. We will likely use a standard deviation measure. What we are working on right now is trying to define
a standard deviation range that the proxy investment would fit within. Proxy investment, which is a concept defined in the
report, is based on the fund’s long-term investment characteristics, components, policy, etc. I am probably giving it a very
weak definition, but this is our direction.

Another issue with slotting investment types concerned income funds. Some people looked at the definition and said, “If it
has 25% equity, it must be a balanced fund.” But that was not our intention. In fact, an income fund that has 25% equity and
75% fixed income may have lower volatility than a pure fixed income fund. So, from that perspective, it was our intention that
this would be considered fixed income. Defining standard deviation ranges may make this clearer.
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Finally, the biggest one issue on slotting investment types has to do with “family of fund” guarantees.
Let us say that you have a family of funds guarantee and you do not have any delineation between
deposits in applying the guarantee. So, you would take a seriatim view of your clients. If a client has
a mix of funds and if they are 75% fixed income and 25% equity, you would slot them exactly the same
as you would an income fund. But if you have a deposit-year guarantee definition, and a particular
client has been depositing for three years, then they really have three guarantees, not one, and so you
would look at the investment composition of each of the three deposits to determine where you would
slot that exposure. We will try and make this principle clearer in the next version of our report.

Margin offsets were another critical issue. When we looked back at our tables, we found some areas
where we could improve the accuracy, particularly in Table 4 which was the recovery factor table. If
you are looking at that table and you are shaking your head because it does not make sense, in the
next draft, it will make great sense. If it makes perfect sense now, we suggest that you go back and
think again!

So, there will be some changes. We don’t think they will have a dramatic impact on the results, but there will certainly be some
impact. Probably more important than that is the margin to be applied. I will be careful with the terminology here. When we
use the term “margin,” the onus is on you to see that this is a sustainable margin. This is not as simple as simply taking your
P&L (profit and loss summary) this year. It certainly does not mean projecting that investment expenses are going to go down
to zero and you are going to have lots of margin in the future because that would not be appropriate according to actuarial
principles. You have to take due regard of the fact that you are looking at the tail and you may have fixed costs that may not
go down in a variable way with the asset size.

On the issue of hedging and reinsurance, if your company is 100% reinsured with a registered reinsurer, then, based on current
MCCSR principles, that requires zero capital, and we are not advising anything different. But what if you have only partial
reinsurance, or if you have various hedging strategies in place? How does one deal with that? Our next version will address
that a bit more than our previous version did, and, again, input on that would be useful along the way.

I wanted to touch quickly on our choice of CTE 90% as our recommended capital level. That does not in any way say that we
have control over that final decision, but we feel it is appropriate for the purpose.

A number of things have to be considered when one picks the level of capital coverage, and one that has been commented on
at this conference a couple of times is the role of dynamic capital adequacy testing (DCAT). Companies that have this risk
in any material way should be including it in their DCAT. We believe that a deterministic approach fits quite well to DCAT,
as opposed to reserves and capital.

Comparing the CTE approach to a percentile approach, we believe the CTE is more suitable and inclusive. Funny things can
happen with a percentile. You can have differences at the ninety-sixth percentile in various distributions, even though the ninety-
fifth percentile is identical on all of them. The CTE approach captures everything in the tail by the nature of its averaging, and
it gives some weight to the more extreme results.

We also think that there is inherent conservatism in some of our methods and assumptions. Let me just run through a couple
of these. First of all, we have separate factors for death and maturity guarantees. To model together the various combinations
would have made the number of tables needed much more extensive. However, in most cases – in Canadian products, at least
– the death guarantee and a maturity guarantee apply together in the same contract. When you look at them separately, there
is, we believe, a tendency to end up with a more conservative result than when you look at them together. If you were to combine
them, we believe the results would not have been quite as conservative.

Secondly, we have taken no credit for diversification by fund, by company. Let us say that you have three companies with exactly
the same contract definitions. One company has clients who have selected only bond funds, and the second company’s clients
have selected only equity funds, and the third company’s clients have selected some bonds and some equities. I think it is
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intuitive that the third company has lower overall risk than just a proportionate representation of those
first two companies because, from time to time, there will be some offsets between their exposure to
clients who have equities compared to their clients who have bonds. Our factors give no provision or
credit for that circumstance. The reason is a practical one. If anyone thinks we should include this,
we get into exponential complications. This is a measure of conservatism because there are few com-
panies that would not have some offset here. The degree of offset, of course, may vary from company
to company.

The second thing is that there is no credit for dispersed timing of exposure. The example I will give you here is as follows:
You have a company that writes all its business on one day and then doesn’t sell anymore, and lives
with that exposure for the rest of time. They have all their exposure coming due on the same maturity
date in the future. Obviously, what happens on that particular date will have a huge impact on their
block of business. This is in contrast to the company that has been selling business for a long, long
time. Their maturity dates are dispersed throughout the year and dispersed throughout the years to
come. The cash flow of the various clients that they have is dispersed over time, and so forth. Our
method has not taken any credit for that level of dispersion. Again, that will vary from company to
company, but is another issue of conservatism within the method.

Finally, there are a couple of issues which, you might argue, apply to any aspect of MCCSR, but we
think are of particular importance here. That is the issue of tax deductibility, or lack thereof, in terms
of capital credits, and the issue of the multiple on MCCSR. You can read our report for our thoughts
on this, but they basically go like this: Generally speaking, because the capital component of this risk
is so large – as opposed to a very small add-on because we are dealing with the tail risk, the cata-
strophic type of exposure – it has a much greater impact in terms of these two issues. We have not taken
any explicit consideration for these two issues within the determination or recommendation of the
minimum capital. But, I will, in a very broad way, give you a perspective on this. It goes like this.

If, for example, you had a 50% tax rate (which is a little high, but it is easier for quick math here), and if you had a 200%
MCCSR ratio (which many companies have), or a little below or a little above that, generally speaking, a dollar put into
minimum capital can have four times the impact compared to one dollar put into actuarial liabilities. This is because, when
you put it into actuarial liabilities, it does not drag in another dollar because of the MCCSR ratio. Secondly, because you are
dealing with it on more of an after-tax basis in terms of your actuarial liabilities, you do not have to deal with the absence
of a tax credit. So, generally speaking, that is going to be the case. It all winds down to the extent that you don’t have a 200%
ratio and it is less, and to the extent that you have a 42% or 43% tax rate, or, if it is all US business
and you enjoy a lower tax rate. In various companies, you can have various aspects of that. But, if you
consider those two issues, and even in terms of the tax rate issue on very extreme circumstances, it may
well have some good, strong, deferred value, even on the sale of the company in terms of selling tax
losses, etc. So, even though the scenarios may suggest that it is not the most robust time in Canada and
you may not have the offsets on the other side to take a tax credit for claims on this business, those
tax credits may be achievable at a future time – again, with a lower present value.

We certainly think that these two issues are worth considering because, in effect, if you applied them, they would take you
out to a much higher CTE level in terms of the exposure of the business.

That basically summarizes where we are. I will just make a couple of quick comments before we open this up for questions,
in terms of where we go from here. First of all, Simon Curtis, who has been the chairperson of this task force, has moved on
to become the chairperson of CLIFR. In light of that, he has asked me to chair this task force from this point forward. I have
accepted that position. So, from here on, I will be the chairperson of the task force.



1 1Report From the Task Force on Segregated Fund Investment Guarantees (PD #34)

Proceedings of the Canadian Institute of Actuaries, Vol. XXXI, No. 2, June 2000

Secondly, the mandate of this task force, as we see it, will last for another 18 months. It is not a
permanent committee. We see it as a functional group of people who will get the job done and then
move on. But we do think that there is some work ahead of us. As I mentioned earlier, this fall the
focus is on assisting OSFI and IGIF with respect to the capital issues, and assisting CLIFR with respect
to the actuarial reserve instructions for the end of this year. Beyond that, of course, the educational
mandate is one that we want to take on and see that it is handled into the future. Beyond that, we
basically want to finalize a standard of practice. So, that is going to be our next phase over the next
12 to 18 months. We will also look at the stochastic-based capital development. Those would be our
two mandates in terms of new work, along with the continual effort of supporting the audiences that
I have mentioned.

As we move into the question period, I have just a couple of housekeeping comments. Please state your name before you speak.
Martin Le Roux, one of our task force members, is going to function as recorder. We would be very happy to take your comments
now.

Mr. Allan S. Edwards: To start this off, I would like to take my CIA hat off for a minute and put on my CLHIA hat. I am the
chairperson of the CLHIA Committee on Solvency Matters. In that capacity, we have certainly been very interested in your
work, mainly on capital requirements. I would like to add a comment to the one that Dr. Brender gave you earlier today.

When this situation came along, as we discussed in the MCCSR review session yesterday, one of our
challenges in the industry framework and with the regulator is keeping that MCCSR up-to-date, as
things happen quickly in the marketplace. This topic, the segregated fund guarantees, is a perfect
example where reality got in front of our framework. The kinds of risks that we are dealing with here
are ones that don’t fit well in our traditional industry regulator discussions. We really do appreciate
the work that you folks have done, and the speed with which you have done it. I know that you all
have been to the committee and made this presentation to us. We did tell you that, but I want to get
it on the CIA record because it has been terrific. We thank you for it, and we urge you to keep going.
I know that you are eating an elephant here, and you have got well into the front-half of the elephant.
There is an awful lot of work still to do. It is great to see you doing this.

Unidentified Speaker: I have one particular question. Before I came out here, I was pricing some insurance wrappers for mutual
funds, and I quickly discovered that to meet the company’s profit standard, I needed, with these new requirements, management
expense ratios (MERs) significantly higher than the assumed. In that case, I found that even switching from a 100% to a 75%
guarantee gave me almost no reduction in basis points. Was this situation looked at by the task force at all?

Unidentified Speaker: (Inaudible) I think that the one thing that became very clear to us is that the extent of variation based
on a number of combinations of factors is very extreme. The one issue that we found when we compared that even to the
deterministic approaches was that there was a lot wider range of results, shall we say, that emerged because of the nature of
the risk. It is hard to address exactly why that is happening in your particular circumstance. What I would say is, when you
look at the things that are going to drive where the result ends up, there are three major things that are going to make a huge
difference one way or the other. One is the definition of your guarantee and the extensiveness of it from a risk-property point
of view. So, if it is in the extreme 100%, every ten years, daily reset, etc., that is going to be extreme. If it is 75%, no reset,
no ten-year period – and by that, I mean the maturity date is at maturity, say, age 69, age 100, that type of thing – that is
going to be another extreme. The investment class you use is going to be a big, big factor, and the available margin on a
sustainable basis in the future is going to be a big, big factor.

So, as you look at each of those three issues, they are almost exponential with each other in terms of the degrees. What you
might find is that, if you applied all of that to a balanced fund, you are going to get a very different answer than, perhaps, to
a more exotic fund. I would say that when the risk is properly reviewed, there may be some hedges here that aren’t practical
in the future from a company offering view, in terms of looking at the actual risk nature of it.
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Beyond that, of course, I think we would have to get down to the numbers and look at the situation.
What I would say is that the feedback we have had is that the factors used and applied in the
methodology seem to be capturing a consensus of what the risk elements really are at those points. But,
we are very, very open to any feedback. If you think that you have a situation where it doesn’t work
for you, and you want to speak with us further, we are very open to that.

Unidentified Speaker: The funds I was working with were not extreme in any way. They both had 100% or 75% guarantees,
two resets, and mostly working with the diversified category. It just makes it a very difficult exercise to price these days.

Mr. John A. Fessenden: Over the years, particularly a few years ago and not so much recently, I have done a fair amount of
thinking about the value of the guarantees of seg funds and just how risky seg fund products are. You are to be commended
on the detail that you have gone into.

I was concerned, Murray, with the final comments you made around the conservatism. I certainly appreciate the practical
difficulties of taking into account the dispersion of the timing and the combination of funds. But did you do any one-shot testing
of specific dispersion? It almost sounds to me as if stochastic techniques would be ideal for this kind of thing. I know that
you are trying to go to single factor, but I suspect the conservatism could be considerable, particularly with the dispersion
of the timing. Did you do any testing of that?

Moderator Taylor: We didn’t do any specific testing of that. I would say that representatives on our task force may be exposed
to that in terms of the work their own companies have done or in their consulting environments, and so forth. We did not do
any explicit testing at the task force level, but I would say that there is probably an awareness of many of the issues at the
task force level. I definitely want to comment on this from the actuarial liability perspective where there
is, shall we say, more judgment to be brought on the part of the actuary. When I conclude, I will ask
for a comment on that side because that may be an issue to bring up in terms of the selection of
assumptions, and so forth. But, as far as the capital part is concerned, it really was because, from a
practical point of view, we didn’t know how to implement it, quite frankly. What we want to be careful
of is that people are unaware of that collectively as we do the “Where should the level be?” It certainly flavours our
recommendation for CTE 90%.

Mr. Hancock: The only point I would add is that I agree with you in your comment that reflecting the benefits of time
diversification and other risk factors, which we have not explicitly accounted for in the capital approach we are recommending,
would be ideally captured in a stochastic framework. It is definitely true, and that is why our longer term mandate over the
next 18 months, as Murray mentioned, would be to recommend a stochastic approach to setting total balance sheet provision
consistent with the structure of policy liabilities.

Moderator Taylor: The reason that we have not jumped into that issue and looked at it more closely is really a pragmatic one,
and time constraints.

Mr. Hancock: I might add one more comment. We were encouraged, earlier this morning by Dr. Brender, to take DCAT seriously.
I would suggest that, again, this might be a perfect circumstance for companies to look at it from a DCAT perspective. It is
a total company exposure kind of issue, as opposed to a seriatim type of approach for our actuarial reserves, and what I call
a “quasi-seriatim approach” at the capital factor level. I think that as companies deal with this on a DCAT basis, and as we
establish standards – I will assume in the future – particularly around this in a DCAT environment, what the company is doing
in that regard and assessing that risk will be very helpful.

Moderator Taylor: One additional point that I would like to make is that if you feel strongly, or have something that you would
like to share with our task force in respect of something you believe we have not considered, please let us know. A good example
might be the effects of time diversification. If you believe that is material and you have a way that we can incorporate it in
a meaningful way into our approach, by all means, please share that with us.
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Mr. Allan Brender: There are a million things that one can say. No, I am very serious. This is the first
time that we are getting into the stochastic world, and I think it is extremely important. As a profession,
we are going to have to become much more seriously technical than I think we have been.

One of the things that I am very concerned about is the educational program, which the task force is taking on. It is not : “Part
2: Probability,” folks. That is not where we are anymore. Most of us who learned that stuff, didn’t learn it all that well. But
the fact is that we are leagues beyond that. For example, for some of the stuff that you are talking about
– the number of scenarios – you have to realize that you are talking about a product where, more than
half the time, the cost is zero. We are talking about picking out percentiles – the ninetieth, the ninety-
fifth, whatever. If you do just 1000 scenarios, you don’t have all that many points out there to define
the tail. In some sense, you don’t have all that much confidence in what those percentiles really are.

As it turns out, the gods are good because, in statistical theory about tail distribution and tail behaviour, there is something
that is starting to emerge in literature. There is a really great book that was written by a Dutch actuary on, believe it or not,
extreme values, which just appeared last year. I could argue that maybe our goal should be that we do testing and we try and
fit some kind of nice, smooth distributions so that we know what kind of percentiles we are talking about. We are going to
end up going in some of those directions. We are going to have to pay a lot of attention to modelling
and the numbers of trials – all that kind of stuff. It is not just about seg funds. I claim that all valuation
is going that way. We are going to find a lot of these questions keep coming up over and over again.
A lot of it is about the valuation, as well as about capital.

One of the things that you mentioned, which is, I guess, not on the agenda, is that your task force is involved in a much more
general thing, which relates well to VTP 11 and how it was implemented and how the new Canadian asset liability method
(CALM) is going to be implemented. Geoff mentioned that you need dynamic interaction in some of the assumptions, and
particularly with lapse rates. Also, some expenses are going to be functions of a lot of these scenarios,
and so on. There is, pathetically, little known about how to model these dynamic things. I think that
the Institute, in particular, has a lot of work to do. It should be sponsoring research and should be
trying to get all kinds of information about that because I don’t think, as a profession, we know very
much about this stuff. My personal opinion is not the government’s opinion, but, nonetheless….

You were talking about hedging. I spoke this morning about our approach to risk-based regulation or supervision. Hedging is
certainly an important part of it. One of the divisions that is in our special support sector is called Capital Markets, which has
been dealing with the banks. What you should know is that the way the banks are supervised now, a good part of their capital
requirements, particularly for the trading block, is now going to be determined by using internal models. You have heard about
“value at risk” and all that stuff. Banks are now building their own models, and the supervisory capital framework encourages
this. It also says that the models have to be tested and have to be audited periodically and back-tested, and all that kind of
stuff. OSFI has sort of said that it will be the auditor. Our Capital Mortgage Division is one part of it. It audits all the banks’
models.

There are questions about all these fancy derivatives. Are they modelled properly? Are we really doing stuff? Of course, these
are finance people and some of them are the rocket scientist PhDs with Master’s degrees in finance, and so on. They are
sophisticated people. We are looking at the same kinds of questions with respect to seg funds, but we are talking about hedging.
I think some larger companies have already had the experience of OSFI saying, “Hey, you should be doing risk management
from a financial institution’s point of view à la banks.” There is going to be a fair amount of pressure to do that stuff. It is
very consistent with our whole supervisory framework of trying to see how you measure and control risk. Of course, people
will want to be able to build hedging activities into the models used here. If they work, they should lower the reserves, and
if we move into the stochastic world, lower the capital requirements eventually.

But somebody is going to want to know that this stuff is being done well and being done properly. There has to be a lot of
confidence that you understand the hedging strategy, that you understand how these capital instruments work, and that you
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know how to model properly. I can tell you that as we move more and more towards cash flow
modelling, the approach that my division takes is going to end up – and you will certainly start to be
aware of this – being more and more model based. We are going to have to know much more about
how people model everything because we are doing away with actuarial formulas and moving to
models. That is the new paradigm for this century.

So, there are millions of things. I just wanted to say some of that, and say that we have to start thinking in a much more technical
way. That applies to the industry, and it is going to apply to how the regulator looks at it, too.

Moderator Taylor: I will take one more question.

Unidentified Speaker: If I were looking at December 2000, and wanted to project and work out what the reserves would be in
five years time, would I be changing the calibration? What sort of assumptions would I make?

Moderator Taylor: In this business, of course, it is very difficult to speculate what the regulatory environment or the rules
or the standards of practice will be five years from now. I guess what I would say is that we have declared our intentions to
move to a stochastic base at some point after the year 2000. When we will be able to get that worked out has a lot to do with,
again, model sophistication, the response of regulators to this, and so on. So, probably in a very pragmatic way, one should
assume that whatever is finalized this year will be there in a general sense in years to come. Yes, we will look at refinements,
and update data, and so forth. But I doubt that we are going to see a lot of different calibration of a material nature coming
forward on a year-by-year basis simply because we are using long-term data to develop that.

Christian-Mark, you may want to speak to that in terms of intentions. No doubt, there will be refinements, but I think we would
defer to the regulators in terms of how often we want to change it, and that type of thing.

Mr. Panneton: I concur with what Murray said that, yes, we will monitor the calibration point year after year. I foresee that
if the change from one year to the next is not material, we won’t revise the process. But if there is any reason or material change,
that will be monitored and the factor will be adjusted.

Mr. Brender: You could answer that question on a whole bunch of different levels, too. I guess the first
question really is if, five years from now, we are going to be stochastic. Assuming nothing else changes,
that is the first thing to ask. Part of that, obviously, is going to be how good people are at reserving
and what the experience will have been over the next five years in terms of using these models for
reserving, and, therefore, what confidence could any regulator attach to a stochastic approach? So, that
is item number one, and that shouldn’t be a surprise. If you just think about it for a moment, that is
the most natural answer.

The other thing is that there are an incredible number of things going on in the world now that are related to this and we don’t
know how they are going to pan out. We have talked about international accounting standards (IAS) and there is an attempt
to regularize that. If that works, the plan is, on some kind of international level, to have uniform capital requirements. There
is an IASC insurance accounting project, and there is the International Association of Insurance Supervisors (IAIS), and they
have a committee that is eventually supposed to be looking at uniform capital. Is uniform financial reporting going to happen?
I don’t know. We have all this convergence with banks, and, of course, the IAIS knows that. The
international banking stuff is somehow going to happen. The Bank for International Settlements is
going off on its own right now and extending its work, particularly to asset default requirements, credit
risk, and so on. Five years from now, in some people’s plans, these things are all supposed to happen,
but the international things seem to take a lot longer than that. We are evolving all these new tech-
niques and it is all one step at a time. I don’t think anybody can predict where we are going to be
five years from now.

I just want to point out one thing that is really important with this seg fund approach that you are talking about. It is the first
time that we don’t have an add-on. It is the first time that we don’t say, “Do your liabilities and then add on so much for capital.”
It is the first time that, as a regulator, we could say, “Okay, we know what the total provision is going to be.” If it is not going
to be in liabilities, we are going to get it back in capital. Now, all your stuff about leverage and things – you will figure out
which is the most efficient way to do it. But if you will have to figure out the most efficient way, you will also have to have


