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Moderator Jeffery W. Rabb: We are going to be talking about Canadian Asset Liability Management (CALM) and Asset
Liability Management (ALM). Grant Paulsen will be speaking first. He is the President of Rimcom Incorporated and an
asset liability manager. The firm was founded in 1989. He holds a mechanical engineering degree from Nova Scotia Tech,
which is just down the street from here, and an Honours MBA from the University of Chicago. He spent the past 15
years providing Asset Liability Management (ALM) services to trust companies, insurance companies and banks. Grant
is going to talk about CALM as it applies to Universal Life (UL). Following him will be Andy Firko, who is the Director
of Asset Liability Management for the Retail Division at Maritime Life. His responsibilities include the preparation and
interpretation of the CALM valuations. I will be finishing by talking about ALM as it impacts the organizational structure
of insurance companies. I am now going to turn it over to Grant. Thank you.

Panelist Grant Paulsen: Thanks, Jeff. Good morning. I have picked CALM in the context of universal life for a number
of reasons. Far and away, UL is one of the most interesting products that I have come across in the past 15 years. It
has been incredibly popular with policyholders and agents alike. Of course, you did have a lot of the CALM requirements
in the old Valuation Technique Paper (VTP) 11, but, because it is a complex product with a lot of moving parts, it still
ends up being the most troublesome of the product lines when it comes to implementing CALM.

The dictionary says that “calm” is “peaceful, settled, gentle, not excited, just composed, serene, unruffled; condition of
freedom from disturbance or excitation”. When I think of CALM, I come up with a slightly different picture. CALM
adds a whole new dimension to the pitfalls and traps that you find in modeling universal life and, for many companies,
introduces a whole new level of stress in the actuarial department.

For purposes of this presentation, I would like to split Universal Life into two types. First, you have the level cost of
insurance version, which generally tends to be difficult. It is very risky. By all accounts, it is unprofitable for just about
every insurance company out there right now. The second version is the rising or yearly renewable term (YRT) version,
which is less risky and tends to be more profitable and an all-around better product, at least for the insurance company.

I would also like to split the policyholders into two types. First is the wealth accumulation customer. That is the person
who tends to pay large premiums. They are looking for a savings vehicle. They build a larger fund balance, they have
less and sometimes declining insurance coverage than the other type of policyholder and they tend to choose the YRT
version of cost of insurance. The second customer type is what I call the protection customer. They are looking for more
like a minimum premium. They are interested in the insurance, they tend to carry a small fund balance, they have larger
face values that tend to be level over the life of the policy. They choose the level cost of insurance option. It is important
to differentiate between the two policyholder types because the reserve components are drastically different between the
two. Virtually every company, of course, would like to have the first type of policyholder.
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Now, I am sure that most of you are familiar with CALM, but, in case there are a few of you who have not had the
joy of going through a CALM valuation, this is an overview in a nutshell. We start with scenario one, which is the old
VTP 3 scenario. You calculate fund growth, expenses, taxes and all of the other cash flows for this scenario, based on
the scenario interest rates, and roll forward the theoretical net cash flow, using your chosen reinvestment strategy, which
typically tends to be buy-long-bonds, until the last liability is paid off. If there is cash left over at that point, you start
the process over by reducing assets. You can reduce assets by taking a fraction of each asset, or what is more common
is that you introduce a negative asset at the start. You keep adjusting the assets and repeating the process until you end
up with no cash left over after the last liability is paid and then you repeat the whole process for scenarios two, three,
four, five, six and seven. For each one, you come up with a different starting asset balance and you add a few scenarios
of your own because CALM says that the seven prescribed scenarios are not sufficient. So the actuary is expected to find
one or two more that are, hopefully, worse than any of those seven. When you are done, your CALM reserve is the
book value of the required assets for the worst of all the scenarios that you found.

Now, that is a gross oversimplification of CALM and those of you who have had to run it probably realize that there
is a lot more to it than that. Before 1999, life was easy. You had one single scenario for all practical purposes to worry
about. The only thing that changed when the market moved was the starting point of that scenario. It worked well for
most of the insurance products and provided a reasonable reserve, although you could have significant hits if you wanted
the asset liability to match even with a simplified one – I should be moving forward here, sorry – but it was not really
designed for the new generation of products like UL and it did not fully capture the full range of interest rate risk.

CALM prescribes two points on the yield curve for each of its scenarios. There is a long interest rate and a short interest
rate. You are supposed to figure out what interest rates are likely in between those two points for all these scenarios. This
is what the scenarios look like with the current market starting point. You will see that the old VTP 3 scenario is number
one. We have another one that rises to 12% and stays there, which is interesting because that never seems to have
happened in the developed world, as far back as I can see.

At first glance, these scenarios seem to cover all the bases. What I have superimposed here is the actual Canadian loan
bond yield starting in 1924. I should say that long bonds in the 1920s and 30s were not quite as long as they are now.
From sort of 1965 onwards, CALM seems to cover most of the range of where bond yields were, but, if you look back
beyond that, there is a 35-year stretch there when interest rates on long bonds were below the lowest of the CALM
scenarios.

Now, CALM does say that, where rates are near or outside the prescribed range, it would be reasonable to use rates that
are 50% of current rates – in quotes here – “for the near term”. Recent studies have suggested that the real interest rate
is falling. Typically, it used to be 3%, but studies of inflation index bonds have suggested that the real interest rate
nowadays is closer to 2%. If you tack on the 2% to the Bank of Canada’s target inflation range (and nominal interest
rates tend to be the real interest rates plus expected inflation), you come up with interest rates of only 3 to 5%. If you
look at the European Central Bank’s target, it is a 2% ceiling. That would suggest that European bond yields are going
to be at or below 4%. The same thing for the Bank of England, which has a 2.5% target so that translates to 4.5% interest
rates. Japan, of course, has had long bond yields down around 2% for quite a few years now. The point of all this is
that I think that you need to think about the possibility that long bond yields could decline below what is prescribed
in CALM and could stay there for a long time. You should have some sort of idea what kind of strategy you are going
to follow if that really happens.

These are the short interest rates prescribed by CALM. They are generally not as important for you all because just about
everybody adopts a buy-long-bond strategy. They are probably more important if you have very tight cash flow matching
because then you would end up reinvesting for shorter horizons. Like the long bond yields, they tend to cover a very
wide range, but, again, here are the T-bill yields in Canada starting in 1924. Again, you will find that there is a very
long stretch there where T-bill yields were substantially below anything prescribed in CALM. So, again, you should think
about what would happen in case interest rates did drop down that low and actually stayed there.
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As far back as I can remember, pension funds have been investing substantial amounts of their assets into equities and
real estate. There would be an argument that, where we have 30-year reinvestment horizons in UL, we should be looking
at something like equities and real estate as well for at least a part of the assets. But, while CALM has a lot of detail when
it comes to interest rates, it has precious little when it comes to equities and real estate. I am looking for the quote here,
but I do not have it. I think that it says something to the effect that the actuary should assume equity and real estate
returns that are reasonable given the scenario.

The other thing that is seen here in none of the models that I have come across differentiates between when the equity
market is at the top of the bull market, as it was a couple of years ago, or when it is relatively depressed, as it is now.
Some of the models that I have seen do not even differentiate in equity market returns between scenario one and scenario
two, whereas I would argue that, if interest rates increase by 5%, you can bet that, over the long run, equity returns are
going to increase as well; otherwise, nobody is going to be buying equities. One of the major problems that you find
with non-fixed income assets and the CALM scenarios is that it is very hard to come up with correlations between equity
markets and interest rates. When you do come up with correlations, they do not tend to be stable over time.

CALM is a sophisticated process and the UL is a very complex product so what I find useful is to break down the reserve
into its component cash flows. These are the cash flows that you would be looking at for a typical mix of policy types
and policyholders on day one, that is, immediately after you have put the contract on the books and before you have
started to pay anyone. I typically refer to the first two cash flows, risk charges and death benefits combined, as the pure
insurance component, and I will get back to that in a little bit.

What you will see is that most of the really big cash flows are the typical ones that you will find in a lot of insurance
policies. There are the risk charges, death benefits, the ceded cash flows, expense charges and expenses, commissions,
and surrenders. The one item that you typically do not find in a lot of policies is the crediting rate spread, and that
tends to be a little bit problematic with universal life.

This is a netting-out of the two insurance components. I have added up the risk charges and the death benefits, and
this is for a level COI (Cost of Insurance) policy. Of course, what you have is that, in the first few years, you are charging
a level COI so you are collecting more money than you actually pay out in death benefits and you are accumulating
funds. Then, in about year 20, the ratio shifts to the point where you are net paying out money. The problem here is
that you have a very long reinvestment period. In effect, you have guaranteed a reinvestment rate to your policyholder
by guaranteeing all your risk charges. You have guaranteed a reinvestment rate on a 30- to 40-year investment that is
going to occur up to 20 years in the future. To me, that seems like a significant risk.

Now, you can get around the reinvestment part of it using inter-segment notes. You can get rid of those. You can sort
of securitize the way that those early cash flows go and use the money to buy long assets. The real challenge that you
have, however, is finding the long assets at a decent yield. There is not a lot of supply of fixed income assets out there
now. A lot of people buy provincial strip bonds, but the supply seems to be declining. If the provincial governments
keep balancing their budgets and paying down their debt, that supply promises to get less and less as time goes by. You
really want to look for some decent quality assets out there because with a strip bond you are not going to see any cash
flow until the bond matures. Now, there are some minor variations in this cash flow pattern from one scenario to another,
and those variations typically arise because you assume in the high interest rate scenarios that fewer of the YRT policies
will surrender because of fund depletion, but, for all intents and purposes, you can probably treat this cash flow stream
as fixed for asset liability purposes.

I mentioned earlier that the crediting rate spread margin is a little bit problematic. Now, these are typical crediting rate
spread cash flows for two of the scenarios. I have deliberately picked scenarios one and two because they are the farthest
apart. What you will notice is that the crediting rate spread cash flows peak about three times as high in scenario two
as they do in scenario one. One of the problems that you have with this is that, when you run CALM, you assume a
fund balance for your policyholders that starts with the current level and projects forward at a fixed certain rate of return.
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If the equity market drops 20%, everybody projects that fund balance using the same return so, in effect, in that case,
20% of your crediting rate spread dollars disappear. So every time the market balances a little bit, you are going to end
up with income statement volatility and, whether you like it or not, whether you own equities for your own account
or not, you are exposed to the equity market.

The other concern that I have with this is that it is based on certain MER (Management Expense Ratio) or spread
assumptions. The charges that the insurance industry uses now tend to be on the high side relative to Canadian mutual
funds, and even more on the high side compared to US mutual funds. So the question is: What happens if pressure
mounts and you have to cut the MERs? Some of these spreads will disappear. The second problem is that, if policyholders
do not like the spread that you are charging, they may just not build up the fund balance. They will cut back their
deposits to minimum premium levels, and you will not have anything to charge MERs on, so potentially a lot of this
cash flow could disappear. Right now, UL is a tax advantage product, but the tax advantage tends to be decreasing over
time as income tax rates cut down, as the capital gains inclusion rate cuts down, and there could be a point at which
the tax advantage disappears.

Finally, we have these exchange traded funds coming on the market now, where people can buy a piece of 60 Canadian
companies and pay an MER of something like 17 basis points. That kind of a differential MER offsets a lot of the tax
advantage and I would say all of it. The other thing that is troublesome about the crediting rate spread is that it depends
to a great extent on what the policyholders are choosing for their funds. If they are putting the money in equity funds,
which fortunately most people are doing now, you get to charge a 2 to 3% crediting rate spread. If they are in GICs
or GDAs, that spread is more like 1.5 to 2%. If everybody made a wholesale shift in one of these scenarios from equities
to GDAs, you could probably see half of your crediting rate spread disappear. Of course, that would show up immediately
in the reserves.

Investment income tax (IIT) again is another cash flow component that moves a lot from one scenario to another. In
this case, the cash flows peaked four times higher in scenario two than in scenario one. The other interesting thing is
that IIT is calculated based on a five-year average of ten-year Canada bond deals so, even if your funds are not earning
anything at all because you have them in equities, you still have to pay IIT on them. What happens if the government
changes the rules? Will you be able to calculate and pass through these changes to your policyholders?

Now, in these expense cash flows, interest rates are typically risk-free rates of 2 or 3%, plus expense inflation, so when
the interest rate goes to 12% you can assume that inflation rates are going somewhere up around 9 or 10%. Expenses
are a small part of the profit equation at the start. They are a small part of reserves at the start, but, if inflation goes the
wrong way, they will very quickly become a significant part. I have seen some companies that treat part of the expenses
as fixed, but I would argue that, over the horizon, (we are talking about 30 and 40 years), that virtually all of your
expenses are going to inflate and they are all variable.

Once you have the reserve components, you want to look at the sensitivity of these. I have calculated the effective duration
for these components, and the effective duration reflects the fact that the cash flows themselves will change. The way
to do this, of course, is that you run calibration scenarios. You run all of your CALM scenarios, then you do some 1%
up and 1% down scenarios and from that you can extract the effective durations of the components. There is quite a
range here of these durations because some are level COI policies and some are YRT policies.

For the crediting rate spread, it depends heavily on the mix of funds that you have, the types of funds and how you
model them. If you assume that they are all equity funds and that the equity return is unrelated to interest rates, you
will come up with a duration of somewhere between 10 and 15, 10 for the YRT policies and 15 for the level COI. If,
on the other hand, you assume that equity returns over the long run move with interest rates fully, you will end up
with a duration that is closer to zero on a crediting rate spread. IIT has a negative duration because as interest rates rise
you have two things happening. One is that your policyholder fund balances are growing faster so there is more to pay
IIT on and, secondly, the IIT rate is linked to these rising interest rates so you are paying at a higher rate.
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What I have not captured in here, and it is something you have to be aware of, is that there are some embedded options.
When you bump into a minimum crediting rate spread, when you pass through the point at which the minimum
crediting rate spread kicks in, you will have a very significant shift in the effective duration. There are some policyholder
behaviour issues which tend not to be fully captured, from what I have seen anyway, in the CALM valuations.

The first, of course, is in the lapse rates. Lapse rates tend to be declining and there are suggestions that they could
continue to decline. The premium levels are a concern because if your premium persistency drops it will have a big
impact on the fund build-up and a big impact on some of these crediting rate and IIT cash flows. Third, you have the
allocation between high and low MER funds. If you have a wholesale shift in one of your scenarios from equities to GDAs,
you will have a big shift in the crediting rate spread cash flows. In many policies you have the option of increasing or
decreasing the coverage. There is the possibility that in certain scenarios policyholders could be induced to increase or
decrease their insurance coverage, and so far I have seen nobody that addresses that in the scenarios. Finally, the
frequency of funds, which is if the interest rates are cycling between 5 and 12%, there is an argument that people will
be cycling back and forth between equity and GDA accounts. These cycles tend to generate administration charges, and
they also tend to affect the tracking that you have between your equity-linked accounts and the assets that you are holding
to back them.

Model risk is a big issue, as far as I am concerned. You are dealing with 100,000 policies and a decent size block, but
actuaries are pretty good at handling data, cleaning it up and testing it for validity. The reinvestment strategy can cause
big problems. The most common one is where you have the valuation model doing a little arbitrage, investing long and
borrowing short. Sometimes it is very hard to find out that that is going on and to correct it. The lapse mechanisms can
be a problem. In some models, you will find that lapses are increasing or decreasing more than you would like between
scenarios. The assumptions about fund allocations and switches between funds, some models assume that policyholders
do move from equities to GDAs when interest rates hit 12%. That can induce a lot of volatility in the model. Sometimes
it is very difficult to extract exactly what the model is doing.

Again, the inflation assumption should be consistent with interest rates. You should not really have a fixed component
over the long run, to my mind. The CALM scenarios themselves do not permit you to extract useful things, like duration
and key rate sensitivity. It is possible, but you would need a lot of scenarios, for example, to pick out key rate sensitivities
or key rate durations. Depending upon how well you have calibrated your assumptions for those scenarios, you may
not come up with very reliable data anyway. Finally, as mortality evolves your cash flows will shift, and that will affect
your match on an ongoing basis.

One common issue that tends to come up all the time is that, realistically, to manage any company you should be
calculating your asset liability match based on your best estimate of the cash flows. That means your expected cash flows.
Unfortunately, because of the complexity of this model, the valuation exercise tends to override all other considerations.
It monopolizes resources and people seldom look at the expected cash flows. They do everything on a valuation basis.
I think that you need to understand what is going on inside the model. There is a tendency to find a set of assets that
works for all of the scenarios, and then that is fine. Unfortunately, what happens is that in the next quarter the same
set of assets does not work, so you need to understand the dynamics inside it completely. Finally, you really need to
try to find some other way to include something other than bonds in your asset mix without risking a valuation disaster.
With that, I will turn it over to Andy.

Panelist Andrew K. Firko: Good morning. In this presentation, I will be talking about some of the CALM implications
on the ALM process. I will not be talking about CALM per se. In order to put some structure or framework around
the presentation, I have given you the following framework.

In terms of various impacts, I have assets, and they include the impacts on individual asset selection, impacts on allocation
and segmentation, and the impacts on investment and reinvestment assumptions. On the liability side, the areas impacted
are product design, product pricing and management accountability and responsibility. In terms of ALM functions, there
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are other risk measures, and I guess the other implications are on the immunization strategies that should be adopted.
I will briefly talk about some of the other areas, the impacts on US GAAP reporting, other measures such as embedded
values and also the international accounting standards.

Now, going back to the beginning, asset implications and embedded asset options, here I am referring to items such as
fixed features on bonds or prepayment rights on mortgage types of investment vehicles. Under CALM, where the
valuation result is tied to specific interest rate scenarios, the implications of having these features tend to be very negative,
especially when the applicable CALM scenario involves a significant drop in interest rates.

In terms of taxation and taxation timing differences, because CALM is based on prospective cash flow testing, these items
can have a dramatic effect on the calculated liabilities, as well as on true economic performance. Perhaps the most relevant
area in terms of asset selection is with respect to equity type investments. For example, the use of derivatives versus the
direct investment in equities has different taxation consequences.

Under CALM, there is more focus on the total company position. The result likely will be that assets will be selected
to address total company exposures and to take advantage of the synergies that may exist between product lines. The
advantages of this approach are clear; however, this will complicate the measurement of the performance of specific
product segments. Another concern of having a total company approach is that any significant change to a specific
segment may require the need to change the asset composition of other segments. These changes can arise as a result
of new insurance arrangements, a change in actuarial assumptions, or the acquisition of new business.

Under CALM, the provision for adverse deviation (PfAD) for interest rate risk is added by the actuary after considering
the results of scenario testing. It is possible that the selected scenario, when applied to a specific segment, can produce
a lower liability than when calculated under the best estimate scenario. The solution adopted at Maritime Life – and,
fortunately, I was at the Committee on Life Insurance Financial Reporting (CLIFR) presentation and their solution seems
to be very similar so I was completely relieved – was to set the liability levels of each segment to be at least as high as
that calculated under the best interest rate scenario. The liability levels of each segment were then assigned an appropriate
portion of the total company interest rate PfAD, depending on the segment size and sensitivity to interest rate movements.
The end result was that the valuation was in compliance with CALM, the asset level of each segment was expected to
be sufficient to cover the liability cash flows, and the asset levels of each segment were appropriate for the measurement
of management performance. It is interesting that our main motivation was to give the proper income allocation to make
sure the managers were getting evaluated correctly whereas CLIFR’s focus was on the valuation results. We came up with
the same method.

The setting of reinvestment assumptions is perhaps the most difficult area in applying the CALM standard. Where the
liabilities cash flows have a very long tail, the reinvestment of large amounts of asset cash flows is inevitable at some point
in the projection. In such cases, the CALM calculations are very sensitive to the reinvestment assumptions. The
calculations are also very sensitive to reinvestment assumptions whenever there are significant positive or negative net cash
flows in the projection period. An appropriate set of reinvestment assumptions should reflect management actions that
are within the insurer’s current investment policy, be consistent with the realities of what is available in the marketplace,
produce valuation results that are within the intent of the CALM standards, and be consistent regardless of the scenario
being tested. Examples of what I would call inappropriate strategies would be reinvestment strategies that arbitrage or
leverage prescribed scenarios, in other words, that invest long when the scenario rate is high but invest short when the
scenario rate is low.

Assuming a too-high level of precision in the reinvestment strategy will result in the cover-up and elimination of most
of the interest rate PfADs. This can arise easily via the use of software that has a match negative investment feature. This
is a useful feature in the software for management purposes; however, I find it hard to justify a release of interest rate
PfADs based on perfect future rebalancing that does not exist at the time of valuation. In the real world, perfect timing,
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exact block size and instant asset availability simply do not exist. One of the challenges that we face is performing accurate
modeling of the inaccuracies that exist in the marketplace and in our internal procedures.

In cases where there are significant negative net cash flows available for reinvestment at future points in time, the
prescribed scenarios may not be sufficient to assess the interest rate risks. Clearly, the scenarios that are negative would
have high interest rates during times of borrowing, or if you are selling assets, during the sale of assets, and low interest
rates at other times. A simple practical solution is to apply a borrowing penalty in excess of the normal scenario rate.
Note that this has the effect of modifying the scenario during times of borrowing and avoids the leverage situations that
you may get in the modeling if you are borrowing during periods of low interest rates.

By fine CALM techniques, it is possible to test various reinvestment strategies under different interest rates scenarios. I
found that this application provides very useful management information, especially on the more complex types of
policies such as universal life. I found it also useful in the consolidation of acquired business. When you acquire a lot
of assets and you are merging segments together, it is very useful to apply CALM valuations and there is an interesting
interplay between your starting assets and your optimal reinvestment strategy. It helps you define both. Fixed minimum
interest guarantees are the most common features that you will find on many older insurance contracts. On the newer
contracts issued today, you will see that many of these guarantees have disappeared. Guarantees, if offered, now tend
to be tied to a benchmark and not to a fixed rate. Similar to the situation on the asset side, the existence of fixed liability
options tends to be punished severely under the CALM scenario testing.

As a test, we have performed a CALM valuation assuming no minimum interest rate guarantees on our UL portfolio.
Based on the results, I can assure you that you need to be very careful in the design of product features. Note that other
forms of liability options can exist. For example, policyholder pricing that offers premium reductions in the event of rising
interest rates and no premium increases in the event of decreasing interest rates also present very interesting ALM
challenges. By combining liability cash flows across several segments, it is possible to eliminate a substantial amount of
reinvestment risk. I question whether it is prudent to translate this into the ability to price more aggressively at the product
level; nevertheless, the elimination of reinvestment risk may allow for more capacity to write new business.

The objective of the CALM valuation is to determine the amount of insurer’s assets that will be sufficient, without being
excessive, to provide for the policy liabilities. This objective does not necessarily provide a good basis for evaluating
management performance, especially at the product level. One implication of CALM is that other additional measures
may be required for that purpose. Examples of other risk measures are duration analysis and discounted net cash flow
techniques. These techniques do provide very useful information and are easier to visualize than the complicated roll-
forward analysis. Even though these techniques produce materially different liabilities than the CALM approach, I found
them very useful as an additional check on the CALM valuations.

For example, I would expect the direction of the exposures to rising or falling interest rate scenarios to be consistent.
Also, if the spreads calculated under a present value methodology are very small, I would expect to find similar results
using a CALM valuation; however, one caution is that the other risk measures must also be based on the fact that the
liability cash flows vary by interest rate scenarios. For example, any calculations or sensitivity tests performed on a fixed
set of liability cash flows do not produce correct results. For example, both IIT and inflation could vary by interest rate
scenario. New money in universal life products will have many other components that are affected by interest rate
scenarios.

The natural tendency is to immunize the valuation standards of CALM, and there are very good economic reasons for
doing this. By keeping the provisions for interest rate risk at an acceptable and appropriate minimum, surplus is released
for other business purposes. However, there are some very interesting questions that each company needs to answer.
Depending on the circumstances, the correct answer will vary by company. Let me give some examples:

• Do we immunize using the best estimate interest rate scenario or the retained CALM scenario?

• Using T100 as an example and assuming that the retained scenario is one that has very low ultimate interest rates, does the
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insurer attempt to extend duration as much as possible, even if the market conditions appeared negative to do so?

• In terms of developing a hedging ratio for universal life equity funds, do we simply use the ratio that is produced by CALM
or do we use a different ratio because we are also reporting under US GAAP?

• Do we only worry about total company positions?

• To what extent do we worry about immunization at the product level?

In terms of other measures, they are US GAAP, embedded value analysis, international standards. One of the issues that
we have in our company is that we are measured against more than one standard. At any point, there can be a significant
difference between the various measures. One implication that we are faced with is in terms of asset segmentation. One
observation is that the ideal segmentation under one standard may not be the most appropriate under a different standard,
and also there can be a significant difference by liability levels.

In conclusion, these are some of the observations that I have made of trends:

• There is a trend towards the centralization of ALM and CALM valuation functions.

• Even if the calculations are performed at the product level, there is a need to centralize the controls, the setting of interest rate
assumptions and the consolidation of total company results

• There is more emphasis on looking at the total company risk profile.

• There is much more refinement and sophistication in the valuation programs and in the production of liability cash flows

• There is a tremendous increase in the sophistication of the software being used. CALM or scenario testing is increasingly being
used as an ALM tool and not just as a valuation method.

At one extreme, you can argue that the investment function should not be affected by valuation results. You want to take
advantage of the expertise of your investment professionals and not have them simply be order-takers. At the other
extreme, you can argue that, because the cost of capital is 15% after tax, it makes very little economic sense to tie up
capital in your actuarial liability by having an inefficient matching or reinvestment strategy. The challenge is to find the
optimal balance between the two considerations.

Lastly, I think that there is a much greater awareness of the cost of embedded options, both on the asset and on the
liability side. CALM valuations are being used to influence product design and pricing. I am often asked to run CALM
with a certain product feature and without a certain product feature. That certainly provides very useful information.
Thank you.

…(applause)…

Moderator Rabb: Initially, when we set up this session, we were going to have each of us go through product lines,
but, when we started doing it, there was a fair amount of overlap so we changed it slightly. I am going last. My job
is to talk about the organizational issues and some of the CALM implications on that.

A lot of these comments are based on my own personal experience and my own personal views, which are going to be
different from those of some of the people here. What I believe is that what a lot of people call ALM or asset liability
management is really risk measurement. I think that CALM forces us to look at all the different risks and it increases
the liabilities for the risks that are there, i.e., reduces capital, so we must ensure that we earn an adequate return on the
risks that we take. More than ever, we really have to make sure that we are managing the risk. We cannot just say: Here
is the risk, let us measure it, that is fine and let us move on. What we need to do is to make sure that we have answers
to these basic questions:

• What risks am I taking?

• Are they measured?

• What is my return?
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• Are they managed to optimize the returns?

• Are they being reported and monitored properly?

So I think that this is the kind of key to make sure that we have a good management process in place.

The first thing is: What risks am I taking? All of us want to feel successful. We want to succeed so we tend to look
at and deal with what is most familiar to us. This is true with risks as well. What ends up happening is that we tend
to measure the risks that we know and that we are most familiar with, but it is very important to identify new risks and
emerging risks. We need to have a real macro view of risks, and we cannot get too pigeonholed into just looking at
interest rate risk or just looking at credit risk. We have to take a broader perspective than that. Sometimes it is not a
very comfortable position to take, either. I am sure that the first person that had to come up to their boss and say: “You
know that level COI option in UL, well, gee whiz, we cannot really support it at a 9% interest rate; interest rates are
falling, et cetera, et cetera”, was not happy, but the companies that did identify those risks earlier and were able to
rebalance had much smaller losses than companies that waited or did not act on their decisions and what they knew.
So I think that that is important. I think that the same could be true of the 100% maturity benefit guarantee. So, even
though some of these messages are not popular, they definitely have to be said and, if the actuaries have to say them,
then I guess that that is who has to say them.

To help us with that, it is often helpful to look at risk from a number of different perspectives. It can be helpful to make
a list of all of your risks. This is a simplified view. I have seen one company use over 40 risks, and a list like this can
be used when you are looking at a new product feature. You can say: Here is a product feature; here are a number of
different risks; are these risks present in that particular product? You can then ask yourself some of the questions: What
is the return on that risk? What is the cost of that risk? Et cetera, et cetera. I have also used something like this for looking
at an audit of a risk function. You can say here: The different risks of the company; are they being looked at?

Another view is by product line. CALM is expanding the importance of risk management into all the lines of business.
One of the traps that some companies fall into is that they do a really good job at looking at risk management for one
product line, but they will forget about the other product lines, or they will not think of them as important. Sometimes
it is the right thing to do, but sometimes just asking yourself these simple questions about risk by product line will
uncover things that you never thought of, and at least to be more prepared for questions that come up by management
or other people. An example might be some questions you might want to ask yourself: What about this new critical illness
product? Or what about the closed par block? Are there some risks there that we are not thinking about? These are some
current examples.

You still have to measure your risks. We all know that. This is a slide that I first used in 1998. At that time, most
companies were using deterministic scenarios, using static cash flows. I just wonder if you would mind doing a little
survey here just to help us find out where we are now. How many people are using deterministic scenarios with static
cash flows? That would be number four. I wonder if we could have a show of hands. Only one company? What about
option modeling, i.e., the alphas, the deltas, the Greeks? No one is using that? Are people using stochastic models with
static cash flows? A lot of people using that? I only see a couple of hands. What about deterministic scenarios with
dynamic cash flows? I think that we should see a lot of hands. That is CALM, right? Okay. Stochastic models with
dynamic cash flows, is anyone that far along yet? I just see one hand. Then, is anyone including customer behaviour?
No, no one is there yet. So I think that it is interesting because, a while back, you would have seen most of the hands
down at the number four. Now, we are seeing most of the hands are at number seven. So, as we continue to get more
complex, I think that we will be moving up that curve. The models are just going to get more and more complicated.

So, of course, we need to know the returns that we earn for taking the risks. Now, CALM penalizes for taking interest
rate risk. I think that everybody knows that. I do not know anyone who thinks that they can predict interest rates. I
think that, really, those behind VTP 9 and CALM obviously believe that, because of the huge penalties built into the
reserves, and companies maybe are lobbying in the background to go against that, I do not know, but it seems to be
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that that is just the way it is. What is important is that each company needs to do an analysis, based on all the different
risks of what their returns are and should they be taking those risks and, if they should be taking them, then take them;
if they should not be, then stop. But do not go halfway.

You know, this does not mean that you should not use something like the Scotia Capital Bond Universe. They are just
saying that you do not take interest rate risk. It does not mean that that is not an appropriate benchmark. It could be
quite appropriate for your surplus segment. There are reasons why you would want to have a duration further out the
curve, and the curve is usually upward sloping. Because of that, there is extra yield that can be earned by being up the
curve and taking some risk further up versus having a short-term portfolio. So you have to keep it all in perspective.

I think risks have to be managed, not just measured, so different people say that differently. They say that they have
to manage risk, they have to shape risk or influence risk. It is all basically saying the same thing, but I think that the
success, in my opinion, depends on where ALM is located in the organization. It can be located in a number of different
places. I think that you need to have it in the place that is right for your organization so that you can optimize the returns.
These are just some of my observations. The latest ALM survey shows that many companies have ALM reporting to the
appointed actuary. Yes, your risk measurement will be accurate, but will you know that the trades that you need done
to manage risk will really be done, and will the investment area do them? That is going to be the tough part.

Now, the way it will probably have to happen is that the appointed actuary will have to talk to the investment VP and
then they will probably have to push the trade down. That is okay on an every-now-and-then basis, but on an ongoing
basis it does not work very well. So what I think works better is to have the ALM area in the actual investment area.
Now, the question there is that you probably will not have as accurate a risk measure, but you will likely include some
risks that you never included before, and you will have a better chance of actually having the trades done that you need
to get done to manage the risks that you need to have managed. It can also be more cost effective. Your ALM people
can sometimes be cheaper than your investment people. It is kind of an interesting thing to think about. I know that
when I went into that sort of role back in 1995, I had a lot of resistance. The people in the Investment Department did
not talk to me for about a year, so you are not a popular person when you go into that role. You kind of develop a
bit of a thick skin, but it does work in the long run. Now I am responsible for the area, so I guess that it worked but
it is not simple. We have reduced the costs, though, in the department as a result of it.

I think that we hear a lot now about the Chief Risk Officer. It is a good concept, but it is more of a staff function. So
the way that I see it is that it is more of a roll-up of the risks and more of a reporting function than a compliance function.
So you would still have your ALM function and your Investment Division, and the reporting would roll up to your
CRO. So it is still a good role, but not managing risk directly. It is more of a roundabout way of managing, kind of
like having ALM in the appointed actuary role.

This is kind of a schematic or a picture of what I think is a well-managed risk management function. It is top-down
and bottom-up at the same time. You have strategic information coming from your Board committees down to your
operating area, but then you have operational input coming from your investment departments and whomever up. That
is on the left-hand side. In the centre, you have your risk management return function. Whether it is the appointed
actuary or whether it is the investment department, it does not really matter, but it is basically identifying risks, measuring
them, managing them, monitoring them, and reporting them. But, once again, it is an inclusive function. I think that
that is kind of an important concept. It cannot be an ivory tower. You have to have input with the key support functions,
the appointed actuary, the internal and external auditors, and product development. I put investments there, depending
on where you want it to be. It is hard to say, but you have to have the involvement of everyone. It has to be a broad
focus, I believe, versus just a very narrow focus looking at one thing; otherwise, you are going to miss something. All
of that should roll up, of course, to your various operating committees and Board committees.

What is emerging? I think that some of this repeats from what some of the other people have been saying. In terms of
the model there, I think that, as these models get more and more complicated, that is going to be a bigger and bigger
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risk. We are going to see more use of stochastic models, probably partly to try to reduce reserves and increase capital
and maybe also to learn a little bit more about what is going on, I think, credit risk and the Basel II Accord, and how
that comes out. That will be interesting to watch. I think that we will be incorporating more than just interest rate risk
modeling, trying to get something on equities and real estate and credit risk models and kind of showing the correlations
between all of those. That is going to be a big challenge. I do not think that anyone has done that very well, even on
the banking side.

Understanding the customer behaviour is going to be important, especially for things like segregated fund resets. It is
going to become popular there. And corporate risk management will continue to evolve so that we can have any inclusion
of legal risk and operational risk, and risks like that. I think that, at some point – and this could be interesting – we
are going to be looking at things from the customer’s perspective, saying: Here are our individual customers; what risk
profile do they have and how do they impact the risk of the company? I think that, at some point, as we get further
down this path, it could actually go in the reverse. Instead of rolling up and combining more and more risk at the top
level, it could revert back and actually be looking at the actual customer, as these models get bigger and computing power
gets more powerful.

I am just going to open it up for questions. I would just like to say one thing. Please mention your name before asking
your questions. We will do our best to answer. Thank you.

…(applause)…

Moderator Rabb: I wonder if I could ask a question of you, Grant. You mentioned an interesting thing about matching
the expected cash flows, but I have heard other people say that this can lead to a higher C-3 provision. I just wonder
if you could comment.

Panelist Paulsen: Yes, that is always a dilemma. Obviously, if you put in your expected cash flows, you are most likely
going to increase your C-3, and you have to do some trade-offs there. As it stands now, you could end up structuring
your entire portfolio for a set of cash flows that are not going to happen or most likely will not happen. Secondly, you
could end up structuring them for an interest rate scenario that probably will not happen.

I think that the trade-off that you have to make is that you probably want to look at doing some sort of a valuation-
type run, but using expected cash flows and using a probability-based range of scenarios. Then, what you can do is see
how far you can tilt your asset mix while remaining within a good range of CALM reserves, but tilt your asset mix more
towards something that suits what you expect to happen, both in terms of cash flows and interest rates. But it is a dilemma,
and it is compounded by the fact that there is so much work to build the model and run the scenarios and get a set
of reserve results and income statement results that work, that nobody has any time left over when it is done. But I think
that you have to force yourself to do it, at least on a periodic basis.

Moderator Rabb: I wonder if I could ask you a question, Andy. Do you have examples of where the introduction of
CALM meant that you needed to change the risk measures that you focus on?

Panelist Firko: It is not so much a change in the other measures, but we certainly have to improve the way that we
perform the other measures. For example, the production of liability cash flows had to become interest rate sensitive so
we can no longer just use one set and then test various interest rates and do present value. So it became a lot more
complex. The other point is that CALM uses cash flows. There are many liability entries that are not cash flows. They
could be unamortized gains or losses and those have to be put on a shelf and dealt with separately. So we had to define
what a liability is and what liabilities have cash flows and what liabilities do not have cash flows, so we had to make
modifications. I do not think that there were major changes in the other procedures.

Moderator Rabb: Yes, Mike.
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Mr. Michael Tsu-Min Peng: Just a general question for the panel. You have highlighted embedded options, especially
on the liability side, and policyholder behaviour. How far along are we in terms of collecting credible information on
that front? How do you convince senior management that the assumptions that you are using are reasonable or correct
or appropriate?

Panelist Paulsen: I am answering because I deal with a number of insurance companies so maybe I can give a little more
sense of the variation across companies. As far as embedded options are concerned, fortunately, there are not all that many
of them. The one that is the most troublesome is the minimum crediting rate guarantee, in which some companies still
have policies out there with 4%. We are into that range now so it is already compressing effective crediting rate margins.
I have not seen a lot of companies that are doing the deltas and the gammas and that sort of thing, but they are running
scenarios. When you extract an effective duration using a pair of scenarios that cross that option, that guarantee point,
you do tend to capture the effect of the guarantee. So that seems quite feasible, and there are a number of companies
that are doing it.

As far as policyholder behaviour, I have not come across or heard of a lot of companies that are effectively building
policyholder behaviour into the scenarios, and one of the drawbacks of course is that we do not have experience. We
do not have experience on what people are going to do when interest rates hit 12% and stay there for 30 years.

The second problem is that once you start building that into the models, you get incredible complexity and you get a
lot of malfunctions in the models so it is an awful lot of work to build them in and get models that still work. When
you finally do trudge through all that work and get something that works, you get reserves that really are not very nice,
so I do not see a lot of people doing that, at least not in the near future.

Panelist Firko: I believe that we do some of that. Lapse assumptions are certainly policyholder-behaviour driven and
certainly if the fund runs out there tends to be higher lapses, so under certain scenarios if you are projecting on a seriatim
basis your UL policyholder behaviour, we do reflect some of that. I think that that just comes right out of the valuation.

The other area of policyholder behaviour is in the selection of funds. Although there is not a lot of information, the
policyholders are quite knowledgeable. They will seem to be able to target the funds that have the lowest MERs or the
ones that are designed in such a way that have the lowest MERs. We have a lot of old funds where we were collecting
simply the dividend. We were crediting the TSE 300. Well, when the markets went way up, that effective MER became
quite small. The policyholders seem to know that. So there is some behaviour there that we are capturing.

Mr. Kamran Quavi: Can any one of you give an indication of the investment policies regarding partial duration matching
for any kind of insurance portfolio, UL or anything else, in particular, about the ALM at the entire company level?

Panelist Firko: Yes, partial duration is a very useful measure, and the usefulness of it varies by line of business only
because it is very difficult to calculate using dynamic cash flows. It is fairly straightforward using static cash flows, so
it is very useful for the annuity line of business where the cash flows are fairly deterministic and they do not change
very much. They give you a lot of insight into non-parallel shifts of the yield curve.

Thomas Ho, I believe, has a paper on that, which is one of the study guides. It is only about three or four pages, but
it is quite useful. It gets a little more complicated when you get to universal life where the cash flows are changing and
there are so many things going on that you cannot rely on it too heavily. It is a good measure, but it has to be taken
in light of other information for a product like UL.

Moderator Rabb: Are there any other questions? Well, I guess that is it. Thank you very much for coming.


