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Steve Bocking: Thanks everybody. This is Session 32 on Segregated Funds. We’re going to break it down into three 
parts. I’m Steve Bocking. I’m with Great-West Life, London Life, Canada Life group of companies and I’m in their 
retirement and investment services line of business. I’ll be speaking initially on the segregated funds product trends over 
the past decade or so, and how people are revisiting their risk management strategies after the recent market crisis.  

I’ll then be passing it over to Christian-Marc Panneton. He’s a member, he works for Industrielle-Alliance but he’ll be 
speaking to us as a member of the CIA’s Task Force on Segregated Fund Liability and Capital Methodologies, giving you 
an update on the work that they’ve been doing over the past year or so and then plans for the future for that task force. 
And then we’ll finish off with Steve Prince, who’s a consulting actuary at Dion, Durrell & Associates. He’ll be discussing 
the model complexities involved with modeling segregated funds and things that you should be very scared of and aware 
of. With that, I’ll start it off with me. 

Segregated funds: product trends and risk management. Here’s a high-level agenda for us. I’m going to talk about the 
evolution of the segregated fund marketplace to give you a good grounding in segregated funds themselves; the impact of 
the recent capital markets on insurers and their segregated fund portfolios in general; how insurers then have gone back 
and revisited some of the risk management strategies; and a little bit on the future of seg funds, although I’m not going 
to try to predict too much since I think that’s out of my league.  

So, the evolution of the segregated fund marketplace. Back in the early 2000s it was really composed of these three major 
product types. You had your guaranteed minimum death benefit product, which simply guarantees between 75 to 100 
percent of net deposits on the death of annuitant. It’s really the most insurance-like product that we have on the 
segregated fund side.  

Moving away from that, we have a guaranteed minimum maturity benefit, which guarantees 75 to 100 percent of net 
deposits after a specific period of time, given that you survive until then. That time to maturity is typically greater than 
or equal to 10 years, but it does vary from company to company and product to product. I would say the key things that 
you’re looking at here when you’re looking at the minimum maturity benefit is, 1) the guarantee level that you’re going 
to offer, whether it be 75 percent or 100 percent, as well as the term to maturity, with the shorter term to maturity being 
obviously the more risky product or option to have. And then lastly we have the lesser-known guaranteed minimum 
income benefit (GMIB), and what this does is it guarantees that the account balance at annuitization will be enough to 
purchase a standard payout annuity. We don’t see that too often in the marketplace, but it is out there. 

What we saw was that with all of those products they’re really focused on the accumulation side of the business. Even for 
the GMIB it does change to a payout annuity at the end of the segregated fund contract and it loses all of its segregated 
fund characteristics. However, if we look at the Canadian demographics, we’re seeing that the distribution of wealth was 
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increasingly moving towards individuals 55 and above. And they were starting to think less about the accumulation 
phase and more and more about the retirement phase. If you look at the numbers, they composed a large amount of the 
assets, 60 percent of $2.4 trillion of assets in 2006, expected to grow to 70 percent of $5.5 trillion in 2016. 

What we’ve just seen is that in the 2000s there’s been an overall shift in the concentration of assets towards baby 
boomers as they transition into retirement. And what that led to was the existing segregated funds that were out there in 
the marketplace didn’t really meet the needs of retirees. Because when you’re looking at retirement, you’re looking at a 
few things. You’re looking at the sustainability of income and the variability of that income. Hopefully you don’t want 
your income to be too variable in your retirement, and if it is going to be variable hopefully it’s only going up and not 
down. You want to have potential liquidity and access to your money, as well as the potential for estate values.  

If I look at the existing segregated funds that would have been available in the early 2000s, they were up in the top left 
corner in the investment funds side. They had a low sustainability of income, they didn’t guarantee that you were going 
to have enough money to satisfy your needs throughout your whole retirement, but they did have high liquidity. 

If I look at the bottom left, you’ll see that you could go to a life annuity. That meets all of a retiree’s needs from the 
sustainability of income and a low variability of income as well. But it didn’t have any sort of liquidity or estate values. 
Once you purchase your payout annuity, you lose access to your money from a certain standpoint unless you have a 
guarantee period or you’re in the deferral period. But overall, you have low access to money and little to no estate value. 
What that led to was that there needed to be a balance between the investments fund and life annuity options that were 
out there. And that led to the development of the GMWB [Guaranteed Minimum Withdrawal Benefit] product. 

Now, at a high level, some of the product features of a typical GMWB. The GMWB features are attached to segregated 
fund policy, so it is a seg fund. The GMWB offers guaranteed payments subject to a few constraints. And these are 
typically guaranteed for either a specific period of time, either 20 years or so, and they can also be guaranteed for the life 
of an annuitant. The policyholder has discretion in the amount and timing of the withdrawals that they take out. So 
there is a little bit of policyholder optionality with respect to that and flexibility. The guaranteed income payments are 
typically determined at the initiation of the withdrawals; however, they may be recalculated in the future.  

Other common features that you may find is guarantee resets (you could have say an annual or triennial reset where you 
can benefit from positive market performance), as well as deferral bonuses. So if you don’t decide to take out income 
initially, your benefit base will go up so your future income payments have the opportunity to increase as well. It’s just 
an encouragement to defer payments.  

GMWB products: they first started coming out in the States in 2002. They came out with a limited term variety with 
only a 20-year guarantee period. They then started adding features in 2003 of bonus and reset features, as well as 
increasing the withdrawal amount. Finally in 2004 they came out with the lifetime GMWB. This slowly trickled over 
into Canada. It would be in the mid-2000s when it first came to us. And it was actually a very positive product from a 
sales and marketing standpoint.  

If I look at the next slide, here is just an example of just how popular it was. Here is a U.S. variable annuity net cash-flow 
as at Q4 2007, year to date. What we saw is that people started to move away from investing in regular variable annuities 
and actually saw negative net cash-flows and were a lot more focused on the GMWB itself and investing heavily in those 
types of products. 

Now, what that meant is that’s good. There’s the opportunity for increased sales, but what it led to was some insurers 
being fairly heavily weighted in the GMWB product, which is a fairly risky product from a segregated fund standpoint. 
It’s really one of the highest risk ones, I would say that, and a 100-100 product with a 10-year guarantee with potential 
resets is also another very risky product. So we saw a shift in the insurance industry to a more risky segregated fund 
portfolio shelf.  

Unfortunately, that timing was not too good because the impact of the recent market, or sorry, the recent capital markets 
were not very good to people. Here is a graph showing the TSX composite index from December 31, 2007 until June 
30, 2009. You’ll see that things started off fairly well in 2008. We actually reached one of the peak levels; go on above 
15,000 in the index. However, things started to go downwards starting at the end of Q2. What we saw was in Q3 from 
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June 30, 2008 to September 30, 2008 a 19 percent decrease in the TSX composite followed by another similar decline in 
the fourth quarter, which led to a 38 percent drop from June 30, 2008. What that led to was a fairly significant cost to 
insurer segregated fund portfolios.  

This is just an example of the TSX composite index. If you look at some of the other major equity markets out there like 
the S&P 500, the UK’s FTSE or the AFI, they were down by similar amounts, if not more in some cases. Insurers were 
taking a large, large hit in their segregated funds that were invested in equities.  

What did this do from an earnings standpoint? No matter what insurer you were, you would have taken an impact due 
to the recent market conditions. I broke it down into three categories. Looking at insurers with say more risky product 
shelves, those 100–100 products with short terms to maturities and potentially optional resets and GMWB products, 
they had the potential to take large, significant earnings hits due to having to set up a large amount of actuarial liabilities.  

Then you also had insurers with product shelves, but some of whom would have had a comprehensive risk management 
strategy. And what I’m speaking of there would be, was commonly referred to as a dynamic hedging program. Some 
companies, if they did have a hedging program what they would have found is that they saw that they needed to set up 
some actuarial liabilities, but the hedge assets would have offset some of that negative impact so it would have dampened 
the losses that they would have taken in the recent capital market crisis.  

And then, finally, even insurers with low-risk product shelves, they may not have had to set up any actuarial liabilities at 
all. We have a nice zero liability floor on segregated funds so they may have had negative liabilities to start with and 
would have continued to have negative liabilities, which would have just been floored at zero. However, their overall fee 
revenue would have decreased because the markets would have been down and a 20–30 percent decrease in your assets 
leads to a fairly large decrease, or a 20–30 percent decrease in the fee revenue that you’re earning on your segregated fund 
portfolio business. 

There was also an impact on sales trends. If you look at 2008 and 2009, premium growth in both Canada and the U.S. 
from a segregated fund and variable annuity standpoint was down and was dipping down into the negative regions. This 
is similar to what we saw in the early 2000s when we saw also some fairly volatile markets back then. I think individuals 
were somewhat hesitant to invest in the marketplace. However, it also may have been due to some of the product 
changes that insurers did to try to mitigate some of the losses that they have taken and to actually decrease the potential 
for future losses. 

So there were a large number of competitive changes in the Canadian marketplace. What we saw is that insurers realized 
that they had to adjust their segregated fund portfolios after the market crisis. Some decided to charge higher fee rates. 
When you’re looking at that, higher fee rates are good from the insurer’s standpoint, but you also have to consider the 
customer as a whole. Then you have to decide when you are going to maybe potentially change your fee rates, do you do 
it for your whole overall in-force block of business or do you just do it for new business coming in? Doing the in-force 
block of business is good for the insurer because it actually provides a benefit to them right away because it impacts your 
in-force block. However, that doesn’t really make those customers very happy who purchased those products, say, five to 
10 years ago. Whereas if you did it for just new business, it’s OK for your in-force portfolio or policyholders, but gives 
you little to no actual liability or capital relief.  

We’ve seen people put restrictions on the income start date for GMWB policies. Originally you could take out your 
withdrawals as early as say age 50, but we’ve seen some companies pull back and move it closer to the 60 to 65 range, 
which limits some of the risk of the GMWB product. We’ve seen an overall overhaul of 100–100 products. Those have 
disappeared from a lot of insurers’ product portfolios just due to the inherent risk that they have.  

There have also been limits on equity content within a policy. Limits on the equity content were fairly common for 
GMWB policies to start with. They’d say you can only invest up to say 70 or 80 percent of your portfolio in equity 
funds. That was fine for GMWB. We’ve seen some of that actually decrease and people are even lowering those limits. 
They’ve also gone and applied that strategy to some of their other non-GMWB segregated fund products. And with the 
lower equity content it does somewhat decrease the volatility, or potential volatility, of your earnings. 
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Asset allocation or portfolio funds that contain index funds. I’ll speak to this a little bit later in the presentation. It really 
benefits hedging programs that insurers may be using and I’ll discuss that later. Reduction of the GMWB withdrawal 
percentages will just decrease the amount that a person could receive. And companies have actually deferred product 
launches, and product launches that have occurred have tended to come out with reduced options and be a little bit less 
competitive.  

After that I think insurers looked at that and said, “OK, we’ve made some changes but what can we do from a risk 
management standpoint?” Well, segregated fund product risks. I would just break them into these high-level categories. 
First of all, they’re very complex products so it’s not easy to nail things down, but you can break them into these broad 
categories. You have some product design risk, which your pricing area can handle; insurance risk, being your mortality 
and longevity risk; policyholder behaviour risk, there is a lot of policyholder behaviour risk within a segregated fund. You 
have exposure to lapse, optional resets, choosing your deferral period and amount of withdrawal for a GMWB policy. So 
there is a lot of flexibility that a policyholder has, which is good for them but difficult for insurers since it’s tough to 
predict what they are going to do. Market risk. Clearly we saw what happened to insurers with respect to that. 
Operational risks, these are complex products, difficult to manage from an administrative standpoint, from a client 
standpoint. It’s also, if you do some of the more complex risk mitigation strategies such as hedging, that just increases the 
risk even more because if you’re . . .  you could be hedging, but if you’re not hedging appropriately then you’re just 
creating additional risk in itself.  

And then there are some other miscellaneous risks, which I would attribute to regulatory risk. You have OSFI, very 
interested in segregated funds; you have contractual risk, can you even change fee rates? Legal marketing and competitive 
risks as well. 

I’m just going to quickly walk through some of these risks. Product design. The previous slide on the change in the 
competitive Canadian marketplace for segregated funds highlighted some of these. Really your product design risk is how 
your product responds to changes in market conditions and policyholder behaviour and that has a direct influence on the 
risk of the product. So in some ways it’s just at a high level that you can manage this risk, and that would be by choosing 
a longer term to maturities. Get rid of a 10-year maturity benefit guarantee, push it back to 15–20, give it more time for 
you to, say, if you do have poor market performance initially, more time to recover from that position.  

You can use age-based pricing. This is specific to GMWB. You’re guaranteed a certain withdrawal percentage. Well, if I 
look at a payout annuity, which is similar to a GMWB, obviously we change your pricing based on your age, so why not 
do that for GMWB products? Reset and bonus features. They’re good for the client and can somewhat be good for the 
insurers in certain circumstances, but I think you should be very careful in the way that they’re added. The frequency of 
the reset should be seriously evaluated and potentially changed into a longer, maybe a triennial or more from a reset 
standpoint. 

Limitations on fund choice and variant fees by fund type are fairly obvious: charge more for equity content funds than 
you would for say a bond fund; limit the fund choice to lower risk fund options, and then just overall restrictions on the 
policyholder options.  

The next risk would be insurance risk. GMDB products can be sensitive to mortality. That’s something we’re broadly 
aware of in the segregated fund or in the insurance industry in general. What we say is that from an overall segregated 
fund portfolio standpoint we’re not typically exposed to too much mortality risk in the products. It’s really as you get to 
the older ages that you may become exposed to this, especially if you’re offering 100 percent death benefit guarantee. But 
what the industry typically does is they have what they call death benefit grading where you start at a lower level of a 
guarantee initially and then you grade up over time to the 100 percent. That significantly reduces the risk of offering 100 
percent death benefit guarantee. 

Now when GMWB products came out they were very sensitive to the longevity risk, which is a different risk than 
insurers have seen in their segregated fund portfolios. GMWB is really very similar to a payout annuity. Here’s an 
example of somebody that purchased a GMWB policy at age 55. Market performance went fairly well. Maybe they got a 
little bit of resets and bonuses during that period of time. And then at the retirement age of 65 they started to take 
withdrawals. At that point in time their market value starts being depleted by the withdrawal amounts and then is also 
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exposed to any sort of market conditions as well. Looks like the market conditions were OK initially but then it looked 
to be fairly poor after that. By the age of about 78 there is no longer any account value left to pay for those withdrawals. 
So what that means is now the insurer’s on the hook for all of those payments to the client until they die. So the longer 
that they live, the higher costs that the insurer would be taking on. So longevity risk is a serious component that insurers 
need to worry about when developing their GMWB products.  

Now, policyholder behaviour. I would say policyholder behaviour and market risk are probably two of the most key risks 
that segregated fund policyholders have. You have lapse risk. Policyholders that are out of the money may lapse more 
often than policyholders that are in the money. That leads to insurers eventually having books of business that are 
significantly in the money, which is a significant cost to them.  

Election of optional resets. How often do you let your clients reset? Is it once a year, twice a year, as many times a year as 
they want? Also, are they using those optional resets in a most penalizing way to the insurer? Are they resetting at the 
highest market levels? If so, then you’re very exposed to downside risk.  

Fund transfers. You can move money in between money market bond funds to equity funds so there’s a lot of flexibility 
there and depending on the in-the-moniness or out-of-the-moniness of a policyholder, that could have a significant 
impact. And then from a GMWB standpoint, deferral and withdrawal amounts. They have the option of picking when 
and how much they want to withdraw. So it’s tough to predict what they’re going to do.  

Companies may not have credible experience for some of these. Unless you have a very in-the-money portfolio, you may 
not know how policyholders are going to behave when their policy goes in-the-money. Also from a GMWB standpoint, 
this just came out in 2006, so there’s likely not a lot of credible experience for companies to leverage off, which leads to 
higher MfADs and potentially leads to higher actuarial liabilities. 

One of the options insurers should be doing is looking at sensitivity testing, since this would give you a good idea of sort 
of the sensitivities to these risks and their dynamics. So you can understand what could happen in the future.  

When looking at those, that’s just the risks. But is there anything that insurers can do to mitigate these risks? Well, 
insurance risk is not hedgeable from a market, capital market standpoint. Hedging doesn’t mitigate policyholder 
behaviour risk. Hedging programs, as I’ll discuss, really dampen or immunize you to equity market or interest rate 
movements. However, it doesn’t protect you against any sort of mortality or longevity risk.  

The only thing that I would say—and I was actually in a session before lunch, a Mortality Improvement session, where 
they were talking about mortality swaps—maybe there is the option say to use a mortality swap on your GMWB 
product, but at this time the market really isn’t there. I wouldn’t say that there’s a liquid market that you could trade 
into and out of from a longevity swap or a mortality swap standpoint. So that’s not really an active market. 

We all are aware of reinsurance. This would fully mitigate your risk, but the reinsurers just aren’t there. The capacity is 
limited. I don’t know if there’s a reinsurer in the room. I’d be interested to see if you’ve taken on any sort of segregated 
fund risk over the past few years. And if you are, I bet you the costs are fairly high. So it’s not really a true option for 
most insurance companies.  

If you move onto market risk, obviously we’ve seen they’re sensitive to equity. Your segregated funds are sensitive to 
equity and bond returns. They’re also exposed to the overall volatility. You could have growing markets, but they could 
be fairly volatile, which when you get into the optional resets and the policyholder behaviour, the increased volatility 
could make things worse. Interest rates and currency are also the other two key considerations that you should look at.  

The market conditions of 2008 highlighted this market risk and really made it stand out that you need to have some sort 
of a risk management program to protect yourself from some of these more risky segregated fund products. And that’s 
where hedging strategies came into play since they can dampen the losses that you may be exposed to and negative or 
poor capital market performance.  

So what are hedging programs, just at a high level? And if you want more information on hedging programs, I’m not 
going to talk too much about it here. There’s a session after this where I think they’ll go into more detail on hedging 
programs and how they apply to segregated funds. But I just wanted to give a high-level overview of what they are and 
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how they are used. First of all, when you’re looking at hedging, you’re looking to sort of immunize yourself from market 
risk or capital market risk. Now, the first question is, what are you trying to hedge? Are you trying to hedge economic 
value or best-estimate risk-neutral world out there? Are you trying to hedge earning volatility, hedge the change in your 
CGAAP liability so that if markets go up or down you actually don’t see an income impact? Or the lesser known one of 
capital requirements, which I’m not sure any insurer is currently using at this time. 

Then when you’re also looking at hedging, there’s a variety of different dimensions that are involved in a hedging 
strategy and they’re commonly referred to as the Greeks. Delta hedging is hedging your sensitivity to equity 
movement—protecting yourself from a 1 percent decrease in equity markets, that would be hedging your delta risk. You 
also have rho risk, which is your sensitivity to interest rates—how sensitive are you to interest rates going up and down? 
And those are typically handled using interest rate swaps.  

Vega, which is the sensitivity to market volatility. And then gamma, which is a sensitivity of delta to index movements, 
which is just really a change on change or a second order impact. What you’ll likely find in the insurance marketplace is 
that most companies are delta hedging and potentially rho hedging and really only looking at vega and gamma from a 
high-level standpoint. They’re actually not hedging them, but they’re just monitoring them.  

Now hedging programs are good since they will mitigate some of your risk, but there’s one key risk that it brings into 
play and that’s basis risk. The underlying assets in a segregated fund are typically actively-managed mutual funds. So 
fund managers do have a fair amount of flexibility in what they want to invest in and how they want to do it, whereas 
hedging instruments, if you’re hedging your equity risk, you’re really restricted to broad-based market indices. You’re 
restricted to the TSX 60, S&P 500, the AFI, indices. So if you’re offering funds that are just Canadian resource-specific 
or tech-specific, if you’re hedging that using the TSX you’re exposed to the fact that they’re probably not going to move 
in the same direction. So there is a key what they would call basis risk standpoint. 

It’s critical to understand it. You can do it using fund mapping in a regression analysis to see how certain funds would 
have performed when mapping them to the key indices and finding out just how big is your potential basis risk. Some 
high-level observations. Passively-managed funds tend to reduce your basis risk, the biggest one being if you just offered 
index funds, those should move in a fairly similar way to your hedging, to the assets that you’re using in your hedging 
program, so that’s fairly good.  

Actively-managed funds may benefit from a diversification benefit if you have a multi-manager strategy. Rather than just 
having one manager or, say, just one fund, if you actually have multiple ones, that may sort of reduce your exposure 
because you’re not really putting all your eggs in one basket. So you do get a little bit of potential diversification benefit. 
And then single-manager and individual funds are the most risky or most exposed to basis risk when you’re looking at 
fund options.  

Operational risk. Segregated fund models are very complex. You need to make sure that they’re validated internally, 
independently reviewed by your maybe internal audit or corporate teams, externally peer-reviewed. And there’s really a 
large need for specialized skills. They’re complex and you want to make sure that the people operating these models 
know what they’re actually doing.  

It’s also a complex product from a marketing standpoint. There’s a very high importance in advisor training and 
illustration tools. You want to make sure that your clients know what they’re actually purchasing and how the product 
works under a variety of different scenarios. You have to make sure that you have fairly comprehensive illustration tools, 
I would say. 

And then also hedging programs are good. They can mitigate some of your market risk, but it also exposes you to greater 
operational risk. They are complex programs; they require frequent monitoring. You’re typically managing the hedging 
program on a daily or weekly basis. So you have to make sure that you have the technology and skill-sets to be able to 
handle that. And then you also want to make sure that you have sound controls and seamless execution because you will 
be trading information between your liability and your investment areas and you want to make sure that those 
communications are very clear so that the trades that your investment area are making to purchase the hedging assets are 
actually what you want them to do. 
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And then miscellaneous risks. Just speak about this very briefly. Regulatory risk. Currently you require OSFI approval to 
use any internal models to determine capital requirements for segregated funds. So OSFI clearly has a key interest in this 
product. There have been a few changes in the capital calculations over the past few years. At year-end 2008, OSFI 
introduced an alternative method for those companies that were using internal models, which was a change. And the 
current capital regime for segregated funds is being reviewed, both in the short term as well as looking at a long-term 
view of where segregated fund capital requirements should be. And then there’s contractual risk that you could be 
exposed to. How high can you increase your fees, or even are you allowed to increase fees? And what kind of features and 
benefits can you change on your import portfolio? There could be contractual risks or costs that you may not be able to 
change your product portfolio if it wasn’t built into the contract. 

Now, the future of segregated fund products. They’re not going to go away. I think insurers just really need to evaluate 
their current product shelves. Are there further changes that are needed to products, the features and charges that are out 
there? Also, companies need to look at their overall product mix. Do you want to be heavily concentrated in say, high-
risk GMWB products or do you want to have a balance between the low risk 75–75 or 75–100 products with long date 
of maturities that are not as risky? Do you want to have a balanced portfolio?  

Also just from an overall earnings impact, segregated funds are clearly exposed to the equity markets. What other sort of 
equity exposure risk do you have in your insurance company in general? It might not just be segregated funds; you may 
have equities backing life insurance products. So you want to understand how exposed you are to the equity markets in 
general. And then also worrying about the potential change to the current capital regime and where things are going in 
the long term. So there are a lot of questions out there.  

Some product feature changes that you may see coming through in the near future. A couple of them focus on 
improving your ability to hedge. I mentioned that a lot of companies aren’t hedging vega or your exposure to market 
volatility. What you could do is you could offer a capped or managed volatility fund. It’s a fund that targets a certain 
volatility. So it targets a volatility of 10 percent. And what it does then is if equity volatility is going too high it’ll shift 
out of equities and into bonds so that it doesn’t go over that say 10 percent volatility target that the fund has. It’ll trade 
between bonds and equities to make sure that you don’t go over your volatility component. 

Also variable bonus ratchets. There are deferral bonuses there. What you could do is you could tie those deferral bonuses 
to current interest rates so that they will change in the future. That may help you from your rho standpoint or your 
interest rate standpoint.  

And then finally, something we’ll definitely need to consider and this is what Christian-Marc is going to be speaking of 
now, the impact of the continued work being done by the CIA’s Task Force on Segregated Fund Liability and Capital 
Methodologies. I think there’s a lot of work that’s been done there and there’s going to be a lot more work to come in 
the future. I’m going to pass it over to Christian-Marc to walk through that. 

(Applause) 

Christian-Marc Panneton: Thank you, Steve. Ça me fait plaisir d’être parmi vous cette après-midi pour vous parler des 
travaux du groupe de travail sur les fonds distincts. Je vais faire la majorité de la présentation en anglais. N’inquiétez-vous 
pas de ce côté-là, les acétates sont en anglais de toute façon. The task force was created by the Practice Council last fall 
and we had a tight timeframe to complete the work. Initially the goal was to complete it by year-end. Of course, starting 
to work in October, that was maybe too tight. So we finished probably around February. The report was almost final, yet 
still to go through revision steps with the different entities. But most of the work has been done, I will say, within five 
months, which was quite an intensive undertaking from the people.  

Maybe one of the first slides, I want to give some credit to the people who put their time to this group. The group was 
led by Alexis Gerbeau as chair. We had eight representatives from the eight largest issuers of segregated funds in Canada 
and one observer from OSFI, which was Allan Brender. The mandate was set by the Practice Council and the task force 
was under the Practice Council. We had to liaise with CLIFR, with the appointed actuaries, the Committee on the 
Appointed Actuary and also the Committee on Risk Management and Capital Requirements.  
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The mandate of this group was defined to explore alternative methodologies for the determination of policy liabilities 
and capital requirements for segregated funds. The need for that group came, as Steve mentioned, with the financial 
crisis. It was a good stress testing for the methodology, which was developed almost 10 years ago. I see Simon in the 
back, who was a part of that development almost, as I said, almost 10 years ago. In these last 10 years many 
developments occurred. The product has evolved. The methodology, the computers also have evolved, the technology, so 
we were at the point where a lot of industry players or people having concern in this product in the industry were raising 
questions.  

The motivation was, first, the strong rise of hedging practices across the industry in recent years. Ten years ago I was also 
part of the initial task force which came up with the 2002 report. At that time no company was really doing any hedging 
of the guarantee. Some were maybe doing some small experiments, but no one was doing any hedging at the large scale 
or full scale of the product.  

The second point was the desire to maintain a consistency between valuation standards and capital requirement rules 
currently under review by OSFI. When the group was created last fall, as part of the information which was given to us, 
it was a goal of OSFI to review the methodology. As a matter of fact, when I look at the situation today, I think that the 
core of the efforts of OSFI over the recent months was more toward calibration with the QIS [quantitative impact study] 
they sent last spring. They didn’t review the core foundation of the methodology. So on that part, the task force was left 
with not much input from OSFI on the review of the methodology, so we focused more on the liability side rather than 
the capital side. 

One point is the task force was instructed to approach the question from a fresh perspective. So it meant that we didn’t 
necessarily have to stay within the CALM concept. We could investigate or look outside the CALM if we could find 
something which could be better to approach for the need for segregated funds. 

And finally, given the short timeframe the task force had in front of them, it was established that no quantitative analysis 
or impact studies will be conducted. Our recommendation as a task force, we’ll see later on, is to create other working 
groups that will explore the quantitative side of the issue we have raised. 

So a quick recall about the current valuation method. In the absence of hedging, you have to generate stochastic 
scenarios under a real-world measure. And for each of the scenarios you will be projecting the liability cash-flow using 
actuarial assumptions with margin for adverse deviation. You will be performing a roll-forward CALM cash-flow testing 
to determine the amount of required assets. And finally, you will calculate the CTE in the range of 60 percent to 80 
percent of the value of the required assets. That’s the situation when you have no hedging.  

There is some issue about the term of liabilities. In practice that’s equivalent to applying a floor of zero to the policy 
liabilities. And also there’s some technical issue with step two that I will skip for this presentation.  

Now when you have hedging in place, the step for valuation becomes more complex. You again start with generating 
stochastic scenarios of market variables using a model under the real-world measure. Now for each scenario, again you 
project the liability cash-flows using actuarial assumptions. But at each time-step you also need to calculate the Greeks of 
the guarantee using a set of scenarios using a model under the risk-neutral measure, because the Greeks are derived from 
a risk-neutral measure.  

Now you have to project the rebalancing of the hedge portfolio and the resulting asset cash-flow. And, finally, determine 
the amount of required assets and so on, which is similar to when you don’t have hedging.  

The problem of that is you get to stochastic-on-stochastic. That’s very time-consuming. And people will be interested in 
using an approximation. The 2002 task force report mentioned approximation may be used but shall be justified by 
reference to stochastic modeling of a representative sample of contracts. Taken literally, you still have to do stochastic-
on-stochastic to validate your approximation.  

An additional consideration there is the basis risk. Steve has talked previously about the basis risk, so I will not go in 
more detail. And finally, the floor of zero still applies at the issue of a contract. However, negative liabilities are allowed 
in future periods but subject to constraints on the amount of profit capitalized, consistent with an unhedged position.  
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We did a quick survey among the eight companies present on the task force to know how they apply hedging in their 
company. And what we discovered is that all the eight companies were either already doing hedging or were about to 
implement hedging for their segregated fund guarantees. Dynamic hedging was used with only one company at the time, 
which was using static hedging for their cohorts sufficiently close to maturity. And for dynamic hedging it’s the 
economic value of the guarantee which is hedged and typically it’s delta and rho, which are hedged while vega and 
gamma are only monitored. Some company has a partial hedge for that, but it’s not a full hedge, it’s more monitoring.  

And some companies are holding long-dated puts in their hedge portfolio. Only the risk-free rate component of the fixed 
income exposure is hedged. Nothing is done for provincial or corporate spread exposure.  

The current practice for hedging and reflecting hedging and valuation, the method varies among companies. Some 
companies do not reflect hedging at all in their liabilities. Some were, at the time we did the work last fall and the first 
few months of this year, they were intending to implement an approximation method. And some used the stochastic-on-
stochastic method, but with some simplification or assumptions.  

A number of task force members mentioned that the disconnection between the economic value and the GAAP value of 
the guarantee was their most important concern with respect to hedging. Again, as I mentioned, what is hedged is the 
economic value of the guarantee, and the financial statement is based on CGAAP, which is related to the CTE provision, 
60–80 percent. 

The theory of dynamic hedging, I will skip that. Probably the next session will cover that in more detail or you still have 
the slide as a reference. Again, from theory to practice there are some issues going from the textbook to apply to that. 
One is that volatility is not constant and not known in advance so the costs, the actual costs of hedging are not known 
and won’t be known before the end of the contract. Within the group we had the issue or concern about the risk related 
to volatility when you apply a hedging program. 

Next, when we look at the valuation method that could be used, we set a list of criteria or features for a valuation 
method. We believe that the valuation method should be practical, economically sound, comprehensive, comparable, 
avoiding excessive and unnecessary pro-cyclicality, and resulting in an appropriate timing of profits. We looked at two 
families of methods.  

The first one was within the CALM approach. So the principle behind CALM is liabilities are defined as the amount of 
asset that is sufficient to support liability cash-flows over the term of the liabilities with a relatively high confidence level. 
There is a prospective view here and there is a link between the asset held in portfolio and the liability.  

If we look at the risk-neutral valuation, which is the second family, now we have a disconnection between the asset 
portfolio and the liability. Because the approach is simply a risk-neutral valuation methodology, which will use relevant 
market variables such as equity returns, either equity returns or material under risk-neutral. But the key point is it’s a 
risk-neutral process. It’s the same thing as valuing an option or any type of derivatives. So here instead of taking the CTE 
60–80, we take the average of all scenarios under the risk-neutral measure, which is the CTE (0 percent).  

In that case under the risk-neutral, the liability will represent an estimate of the amount of assets required to pursue a 
dynamic hedging strategy that replicates the segregated fund guarantee payout. When a market exists that matches terms 
in the valuation, then that valuation of the guarantee makes sense, but, either when there’s no liquidity in the market or 
the market is not deep enough, we had concern about the value of market data and the impact of trying to use a risk-
neutral approach.  

When we compare both approaches, if a company does not hedge its guarantee, there is a fundamental difference 
because CALM will reflect the absence of hedging. The CTE is a risk measure, it’s a tail measure. So no hedging will be 
really measuring the risk in the tail. When a company hedge is guaranteed, as I said, if a deep and liquid market exists, 
there is still a fundamental difference. Risk-neutral will reflect market price while CALM won’t reflect market price. It 
will be based on actuarial assumptions. If the deep and liquid market does not exist, both will be a function of long-term 
assumptions and it’s more a practical than a conceptual difference. 



10                                                       JUIN 2010 ASSEMBLÉE ANNUELLE – VANCOUVER (SÉANCE 32) 
 

 
Vol. 41, Juin 2010                                              DÉLIBÉRATIONS DE L’INSTITUT CANADIEN DES ACTUAIRES 

We looked at alternative approaches. Very quickly, CALM-1 is an exact application of CALM that will be prescribed. So 
everyone will have to do stochastic-on-stochastic. CALM-2 is, I will say, midway, where approximation methodology 
will be allowed and some guidance will be provided by the CIA. So the stochastic-on-stochastic will remain the standard. 
And finally, the third approach will be a prescribed method. So everyone will have to use the same approach. 

Under risk-neutral we consider two variants: Risk-Neutral-1, where all parameters will be derived from market inputs 
and we will do extrapolation from the market when we don’t have market prices; and Risk-Neutral-2, where we will be 
using market price when a deep and liquid market exists, and if the market does not exist, we will use assumptions based 
on historical data and judgment.  

We had different discussions on the approach. Looking at the time, I will skip a few slides. Maybe very quickly, the 
result of our discussion in light of the criteria we set earlier, the CALM-1, which is the stochastic-on-stochastic approach, 
ranked very low in terms of practicality. This method is time-consuming and very difficult to reconcile, related to the 
model risk that Steve mentioned earlier.  

CALM-2, which allows the use of approximation. It is more practical, but as I said, the stochastic-on-stochastic 
infrastructure will still be required to demonstrate the appropriateness of the approximation method. And will not 
necessarily provide more comparability across companies.  

And finally, with a prescribed approach, you get to a more comparable result, but you do that at the expense of more 
prescription. 

On the risk-neutral side for the risk we had some general considerations, but the risk-neutral, the first approach, we 
didn’t view that approach as economically sound in the case where there was no liquid market. Prices in the liquid 
market are affected to a large extent by supply/demand imbalance and are likely to include a high profit margin required 
by issuers. And we consider also the approach to extrapolate market price when we don’t have data, that it will bring 
excessive volatility and pro-cyclicality into the process. So we were not too fond of this approach. 

The second approach which uses market data when available and uses historical or judgment appears more economically 
sound for when you have a deep and liquid market, and will be probably more pro-cyclical than CALM because of the 
calibration to market price. And finally, some task force members had a concern that this approach could result in a too 
volatile financial result in the financial statement and actually may reflect market anxiety that is unrelated to the long-
term cost of fulfilling a company’s obligation.  

So the task force recommendation for the short term is that at least one or more working group shall be set up. One to 
review the calibration criteria for investment returns, another one to provide guidance for the use of approximation 
methods to account for hedging in the calculation of policy liabilities. And finally, to provide guidance with respect to 
potential hedging weaknesses that will be reflected in policy liabilities.  

For the calibration criteria, we had identified a list of concerns that the work group shall look into more specifically. And 
for the long term, the task force recommended setting up a new working group with the mandate of analyzing the merits 
of the risk-neutral method. So for the short term, the recommendation is to stay within the CALM method, but for the 
longer term, we believe that the risk-neutral method shall be looked into for more details. 

For capital requirements, we also spent some time looking at that. Essentially we look at two approaches, one which is 
called the run-off approach, which is essentially the current methodology where you take a contract and you get to the 
maturity of that contract. And we also discussed the one-year term horizon approach where you look at the risk over one 
year with the assumption that the goal here is that the solvency buffer is defined such that a company can withstand 
adverse conditions over a one-year time horizon with a very high confidence level and have enough assets to sell or run 
off the business after the year. That could make sense, but the issue we had with that is, is it really realistic that an 
insurance company will be able to sell that block of business after one year? So again, we believe that there is additional 
work to do here. 

We had also some discussion about the term of liabilities that . . . Again, the material is here and I will let you read 
through that. And I will conclude with the next step for the evolution. The work of the task force is completed. The 
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Practice Council has approved our recommendation for the short term. And two new working groups reporting to 
CLIFR are being set up (as a matter of fact, currently they are set up and I think both of these committees will have their 
first meeting in early July): one for the calibration and one for the approximation methods for reflecting hedging. Most 
of the members of the current task force will continue in either one of these two groups and we have new blood, new 
volunteers have joined these groups. And one thing which is good for progressing quickly, we have asked the CIA to have 
access to paid resources to do some studies and calculation both on the consultant side and academics, and I understand 
that the CIA has agreed to our request. 

As I said, I have a lot of material. If you have specific question, we shall have time at the end to take a few questions. 
Thank you. 

(Applause) 

Steve Prince: Thank you, and good evening for some of you still on eastern time. I’m here to try and make your life 
easier rather than more complicated, to get your computers running faster rather than longer into the night, and to help 
you unlearn some of the complications we’ve inherited over the last decade or so.  

So we come into a few general topics: managing issues around complexity in computational challenges; spurious 
accuracy, which is a pet topic of mine; scenario generation, just a quick survey. As one of my consulting assignments, I 
reviewed some of these models for OSFI, so some comments on that, what you do with counter-intuitive results, and 
just to get everybody laughing, a couple of horror stories from my work experience. 

Complexity in computational challenges. There is no silver bullet here, sad to say. The challenge is to have enough detail 
but not too much, or as one fellow says, everything you need to know and nothing you don’t. And the answer to that 
will depend on the situation from case to case. The CIA’s 2008 paper on risk assessment models goes over this at 
considerable length, but a recurring theme is the tendency for actuaries to focus on the things they know. Eight million 
levels of detail on stuff they’re still not sure about and then not have time or computational energy for some equally 
important stuff that they didn’t maybe understand or didn’t think of early in the process. So I encourage you to read that 
paper; it’s a mere 104 pages of densely typed text, some of it brilliantly written by people on this panel.  

A key point in that paper is that all models have some approximation somewhere in the process. And what some of the 
world refers to as precise formulas are in fact simply the most common or the accepted approximation. They are never 
precise; they are simply the accepted approximations.  

Once upon a time, back to our unlearning phase, data grouping and data sampling—where you would run every nth 
policy or work with totals by age—were accepted actuarial tools and they fell out of favour a few years ago. Computers 
got fast enough that you didn’t have to do that. And that worked just dandy when we were trying to run a few 
deterministic scenarios and we could run one of those in a mere hour or two. We thought that was amazing. But now 
you want thousands of runs, and thousands of runs under different scenarios, and stochastic-on-stochastic, which is 
thousands of runs at the ends of thousands of runs, and maybe perhaps we should reconsider the inappropriateness of 
grouping. 

So another way to view this is to think of implicit approximations versus explicit approximations. And explicit 
approximations are the ones you can easily identify. So I have assumed mid-month deaths, I have assumed Mu1 is 3.124 
percent and Mu2 is 4.294 percent. Okay, you can point to those. Those are the easy ones. But the implicit 
approximations that people don’t realize they’re making are every time you say, “Well, the computer took so long I 
didn’t get a chance to check that, so I’m assuming whatever is right,” or, “Well, I wasn’t sure what to use there. I didn’t 
have any data whatsoever so I set it to such and such.”  

A case in point is when seg funds were coming out a few years ago, an awful lot of work at committees went into whether 
you assumed that lapses in policies will go up or down when the guarantee is in the money. A lot of work went into 
assessing that up- or down-ness. What was a bigger factor than the up-ness or down-ness was simply the assumed average 
rate. All the effort was going in the up- or down-ness, but the important factor was the average rate, which wasn’t getting 
as much study. So we missed the mark there. Or another popular one as well, the computer, I didn’t have enough 
computers so I only ran 1,000 instead of 10,000. But every time you make an implicit approximation you’re affecting 
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your answer. And maybe by making a few more explicit approximations you can make fewer implicit approximations 
and maybe improve the overall accuracy of your answer.  

In my consulting work we spend a lot of time doing groupings and various other techniques that I like to tell people 
would not astound you if you saw them, and yet we get a lot of resistance from clients who say, “You can’t do that, 
that’ll give you the wrong answer.” We’ve put a lot of work into proving that things like grouping and so forth will, in 
fact, still give you the right answer and, having done that, we get orders of magnitude improvements in speed. And when 
I say orders of magnitude I don’t mean 5–10 percent, I mean 10 or 100 or 1,000 times faster execution. One real-world 
application client situation, we did some grouping of policies by age and a few other common variables. We persuaded 
the client that a calculation annually rather than monthly would still give them the right answer. Now those are two 
relatively simple techniques and we got our simulations running 240 times faster than what the client thought was 
necessary. And it’s all stuff you guys could have done, but nobody was doing it. Look at a thing with fresh eyes or 
unlearned eyes and speed things up a little bit. 

Another way to view this is, OK, we’re not sure about all kinds of inputs here, so let’s do some sensitivity testing. OK, 
I’m not sure what my sigma is so I’m going to raise it by a tenth of a percent. OK, that changes my answer by 3.2 
percent. Alright, so I’ve done some sensitivity testing on my assumption, yet I know how to group my data and I can 
calibrate exactly what the impact of that is, and that might change my answer by 1.3 percent and the program runs 10 
times faster. Now if you can get an improvement in a factor of 10 by changing something that you can measure 
precisely, why are you not doing that? 

As the CIA has said repeatedly, and you’ve heard a few times today, any approximation, as it’s called, is acceptable when 
it’s validated against detailed testing. OK, you do some testing once to prove that it works. You apply it consistently 
from period to period. That’s another important point, consistency from one period to the next. And it’s shown to be no 
less precise than other assumptions and approximations in the same calculation. If you’re making some pretty broad-
brush assumptions in one part of the calculation, it doesn’t make a lot of sense to do 400 hours of calculation just 
because you like to use seriatim data. So it’s a constant balancing act of, here’s what I know, so the most precise answer I 
could get based on what I know was only about this much. Why am I knocking myself out doing calculations? 

Spurious accuracy is a related point: the tendency to want to calculate everything to 12 decimals when you don’t really 
know the first decimal place. So let’s ignore seg funds for a minute, let’s unlearn some stuff. Let’s go back to a simple 
case. And this is, again, based on an actual consulting assignment I was involved in. You’ve got 10,000 lives on a 
monthly pay annuity. You want to do a valuation as a simple net present value. And you have been given exact age 
information. Now, the first thing any good actuary worth his salt wants to do with exact information is use the age 
exactly. So a typical solution is, say, “OK, we’re doing monthly pay here, we’re going to interpolate the mortality, now 
we’ve not monthly mortality tables. We’re going to interpolate on the age to the nearest month basis. We’re going to 
calculate the continuance on the number of lives at each point monthly into the future. We’re going to discount that 
back and they’re going to repeat it for 10,000 records.” Exactly what the client was doing and not atypical. 

A more efficient solution would be to say, “Let me think, let’s calculate these annuity factors on an annual basis.” We 
used a couple of formulas out of the deep dark actuarial past to convert them to monthly. We run that through the 
seriatim file and apply it on an integer age basis and we get an answer. In terms of efficiency, let’s look at how much 
calculating was involved in the first solution. Well there’s 50 years on average, based on the ages times 12 months, so 
there’s 600 interpolations you have to do for every life. You have to do, therefore, 600 continuance calculations of how 
many people are still alive at the end of each month. You have to do 600 interest discounts. And you do all that 10,000 
times, and you’ve done 18 million calculations to get a net present value on something that is so simple most of the 
people in the room wouldn’t be doing it.  

Let’s look at the other approach. We don’t have to do any interpolations. We’re using annual factors. We do 50 
continuance calculations because it’s annual rather than monthly. We do 10,000 multiplications and the total calculation 
base is about 10,000, and this is 1,800 times faster than the typical example; 1,800 times is a lot faster. Answers will be 
the same to within a few fractions of a percent. Obvious speed implications if you’re doing a lot of this in stochastic 
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scenarios, but the bigger question is why does anyone think the more complex calculation is any more accurate? It is 
certainly more complicated. Does that make it more accurate? The answer is no. 

If you go back to the construction mortality tables and how an age-last annual qx is constructed, you will be surprised in 
some cases to learn that that’s the number you need to give you the exact number of deaths over the course of the next 
year for people who’ve started the year at age X. The most accurate thing you can do is apply qx on an annual basis. 
That’s the most accurate thing. If you do interpolations in monthly in anything else and get a different answer, your 
extra calculations have introduced an error rather than improve the accuracy. 

The 11/24 adjustment that I showed you in the formula is the mathematically precise exact answer. If you want to 
assume the combination of tpx times vt is linear, you assume the combination is linear, you get a nice formula and you 
get enormous efficiency improvements. The other calculation methods that you use that are in some people’s mind more 
accurate, simply assume something else is linear or something else is geometric. Neither of which is true, but it’s a 
convenient assumption or a common assumption. So the debate in a lot of this stuff is not whether you’re going to 
interpolate, but simply where and how. 

Different formulas or approaches need to be reconciled. It doesn’t mean they’re any more or less accurate, just OK, a 
little bit of difference and we can understand that. But we can go with what’s more computationally efficient. And you 
need to balance every one of these assumptions against the roughness of all your other assumptions and methods. 

The lessons for seg funds. I see cases where somebody has started a project and they set up an enormously elaborate 
framework. And then in fact, since they don’t have actual data or assumptions they fill in the framework with an awful 
lot of made-up stuff. Now at what point does somebody say, since they don’t actually know this, “Why am I setting up 
the framework that way?” And the answer is it doesn’t get asked very often.  

Here are a few examples of overkill, again based on real-world projects I’ve worked on. A client had hundreds of cells in 
that popular well-known software that you guys all probably use and the only difference is amongst the cells were minor 
differences in expense. So to run anything he had to run hundreds of cells. Now another approach would have been to 
say, “OK, I’ve got different distribution channels or different this or that, all I’m trying to get at is the difference in the 
expense factors. Why don’t I have an external program that tracks the volume in each cell and says, ‘OK, I’ve got X 
percent this month and X percent that month, etc.’” Then, when you’re going to the boss and explaining why results 
change you can say things like, “Well, we had a shift in expenses because of the mix of business.” OK, now the thing 
runs 100 times faster and you get the answer in a form you can explain more easily to other people. So that’s one 
approach. 

Example two: a client had dozens of cells and the only difference amongst the cells was the investment mix, because he 
had read the paper about properly reflecting all the investment assumptions. The trouble was that to get all these 
different investment assumptions he’d taken the same three or four well-known—the TSE, the S&P and so on, the same 
well-known indexes—and simply combined them in different percentages to get the detail to fill in this framework that 
had been unnecessarily created. So, same story; it could have been done with fewer cells. Things could have been done 
more manageably. 

Overkill example number three: the old 80/20 rule. Eighty percent of your liabilities are probably coming from 20 
percent of your policies. Why don’t you value the 20 percent and multiply it by 1.25? It will run five times faster if you 
apply it consistently. If you have some kind of explainable rule for assessing which of those policies are. It meets every 
criterion you can list for reliability of approximations and it runs five times faster. 

Scenario generation. This is a little survey result of approaches people have used. The CIA paper a few years ago sang the 
praises of the regime-switching log normal method and in fact some people use that, but an awful lot of the world is still 
on single-parameter log normal models. Common methods of generating these are . . . The common software you buy 
these days can build the scenarios internally and yet—a lot of the review stuff I see, anyway—people generate their 
returns externally. Don’t know why that is, but they choose to. There are people buying third-party economic scenario 
generation [ESG] results. That’s fine and dandy. If you’re using a third-party ESG you still have a professional 
responsibility to make sure that what they’re doing makes sense, that the returns you’re using satisfy various calibration 



14                                                       JUIN 2010 ASSEMBLÉE ANNUELLE – VANCOUVER (SÉANCE 32) 
 

 
Vol. 41, Juin 2010                                              DÉLIBÉRATIONS DE L’INSTITUT CANADIEN DES ACTUAIRES 

criteria. Just a small point of professional responsibility. Simply saying, “I’ve got an outside expert,” does not 
automatically qualify the thing as being more right than what you’ve done. Although, again, in another actual consulting 
assignment the guy actually said, “No, we don’t want to do it in-house. It’s so complicated we’d rather just say we get 
somebody else to do it.” 

All those models have to be valid against OSFI criteria. And in some cases you run into OSFI prescribed rates of return. 
There’s a lot of software out there that will fit the parameters to whatever set of interest rates you have, or investment 
returns. The problem is, there isn’t much history to go on. Most of the seg funds or many of the seg funds are offered 
with relatively new funds attached on which there is no history. Therefore, all of the returns on which people are basing 
all these calculations are essentially somebody’s best guess of what they think the volatility of the return is going to be, 
based on, again, historical precedent, or the fund manager says it’s going to be more aggressive or less aggressive or 
whatever.  

So you go with arbitrary increases in volatility. Well, back to my earlier points. If you’re sort of making up some of these 
parameters, why are you doing 8 million calculations on these made-up assumptions? Which is a point I just made. 

OK, so you do all this, you get the world’s most precise calculations, you get the computers running into the night and 
what do you have to show for it? You get a bunch of answers that have everyone scratching their head, saying, “Oh, so 
why is that happening?” What do you do? Well, frankly, in many cases it’s the start of a great insight that you might be 
onto something new or different or helpful to manage your business differently. But you need some sort of conceptual 
framework to validate these results, good, bad or indifferent. You can and should check your detailed calculations. But 
that gets pretty tedious. And at some point, surely, if the program is that unreliable why are you using it? 

Another approach is that you make any change incrementally one step at a time. Now again, this goes back to 
computational speed. If you’ve got five changes to make and it takes literally overnight to run your programs, you’re 
going to be there all week trying to test five minor changes in product design versus if you get some computational 
speed: “OK, let’s change the first one. Yeah, did what I thought. Change the second one. Yeah, did what I thought. 
Change the third one. Hmm, didn’t do what I thought, but I know it’s just the third one.” So that’s one approach. 

Also, this is so blindingly obvious but it’s overlooked. On any such change, confirm that what you thought would 
change did change and confirm what you thought shouldn’t change didn’t change. And sometimes you get some 
surprises there. Be equally sceptical of your current run and the one before it. Don’t always assume the previous run is 
right. It might have been wrong and you’ve now fixed it. So that’s an insight. And again, efficient run times. As part of 
this, you’ve got to do a lot of runs, a lot of sensitivity tests. Goes back to, boy, if you’ve got an efficient, fast-running 
process it sure makes all this other stuff easier to do. 

It’s also useful to add and remove planned features incrementally. And what we run into sometimes is, “Boy, I’ve added 
four features and look, a couple of them seem to be free.” Well they seem to be free because however you set up the 
model or the planned features; it’s assuming basically everybody has taken option Y before they ever get to option X. 
That may not be true. In fact you may, but this is part of the process, “OK, now why is that not costing me anything?” It 
could be appropriate or it could be, “Nope, I’ve got a flaw in my assumption process.” 

It’s always useful to explain results. Now we had a, again, real-world consulting assignment. But we thought something 
was wrong with the model because as the thing got more volatile, the product got more profitable and we thought, “That 
can’t be right.” But when we got into the fine print of the product, any investment returns outside a certain corridor 
went to the company’s benefit. So when volatility was high, the company’s profits were also high, which wasn’t what we 
expected, and wasn’t what people had in mind when they designed that particular feature. So maybe the feature’s not 
doing what you want. Maybe you want to change the feature, but equally. If you’ve decided that that’s what you want to 
do and that’s how you’re going to launch it, and you know you’re making money when the volatility is up, you might 
want to stay in touch with your investment department in case they come up with some clever strategies to reduce 
volatility. Again, if you don’t tell them these things, how would they know? 

A couple of horror stories, always good for laughs in an actuarial meeting. Unwarranted assumptions. We did a big 
project. Didn’t happen to be seg funds and we had the strangest results by smoker/non-smoker, which we just did an 
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awful lot of digging to try and explain. And then we eventually learned that the column labelled smoker/non-smoker, an 
S meant non-smoker because when they brought this in years ago non-smoker rates were special so they flagged them 
with an S. We had not understood that. You have to tell us these things. 

In another case we did an awful lot of work and managed to successfully explain why a company’s results had been so 
different over the last time period. After we’d explained it all we discovered somebody had rearranged the columns of 
data that we were working with. I don’t know what’s worse—that they had done this or that we’d come up with an 
explanation for the results.  

And answers don’t make sense because the inputs don’t make sense. We did an awful lot of work with one client. They 
were very upset. The results we were showing made absolutely no sense whatsoever. And it turned out they had been 
relying on some externally-generated investment returns and they had, seriously, an expected return of about 1 percent 
and a standard deviation of 17 percent, which, OK—doing the math roughly—is like a 45 percent chance of losing 
money. And the corollary to that is they also had a T bill fund in which there was a 40 percent chance of losing money 
on your T bill fund. Now, you can go back to the investment guys and say, “Are you sure that’s what’s going to 
happen?” But equally, “If that’s what you are sure is going to happen, why the heck did we put money into this stuff?” 
And the answer is, do something else. 

But what brought it to the fore was looking at our model outputs, saying, “This is stupid.” Well, it was stupid but it was 
a problem with some of the other assumptions people had been making that had historically gone unchallenged because 
nobody had pushed it through to a logical conclusion. 

Anyway, how does one avoid all these horror stories? Maintain a healthy scepticism at all times. I know internally in our 
shop nobody believes anything I say, and that’s a good thing. Everything gets questioned, scrutinized, reconsidered, and 
that’s a good thing. Sometimes it is just noise. There’s ways to test whether it’s noise. Change your seed number, change 
your number of scenarios, change something simple and see if you get the same phenomenon. We had, in fact, been 
known to spend an awful lot of time when what turned out to the be the worst scenario out of 50,000 was in fact 
scenario number four and, geez, after 50 scenarios how can it be so bad? Well, that was in fact the worst one out of the 
next 50,000, but we didn’t know that at the time. 

Some small discrepancies turn out to the tip of the iceberg. So as painful as this sounds, all things that you can’t explain 
should be looked into because sometimes it’s, as I said, the tip of the iceberg. 

That’s my laugh of the day with your horror stories and some insights into don’t lose sight of the eventual precision of 
your answer and maintain some sense of balance in your calculations. Thank you. 

(Applause) 

Mr. Bocking: OK. Looks like we have about maybe five or 10 minutes for questions. First I’d like to thank Christian-
Marc and Steve for volunteering their time to present here. And then open it up to the floor for questions. Please come 
up to a mic. Say who you are so I know who to track down and bother after this and complain to them for asking a 
question. Any takers? OK. Feel free to mob us after the thing, after-hours, if you’d like to ask us a question but not in 
front of a large group. Thanks, everybody. 

(Applause) 

[End of recording] 


