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Chris Townsend: It’s Chris Townsend. I will keep the introduction short and sweet, partly because there is a lot of 
material to cover and partly because everybody, well, not everybody, most people will probably know the presenters 
anyway. So let’s not waste time there. 

I just did want to give a little bit of a brief background. I’m here in my role as one of the co-chairs of OSFI’s P&C MCT 
Advisory Committee and just to set the scene, we will not be speaking or taking questions on the direction of that 
committee. OSFI does have a panel later on in the day and I would save those questions for that panel. Obviously, ask all 
the questions you want and that we have time for on the actual work here from a technical aspect, but direction we’ll 
save until later. 

I think in general all this research that is being presented here is technical work that has been requested in one way or 
another by the P&C MCT Advisory Committee. In a lot of ways—again without wanting to diminish the thinking, the 
effort, the originality of each contribution, whether by individual or committees, of this work—a lot of this is . . . What 
it’s doing is going out, looking at the broad spectrum of what is available internationally, and bringing that into the 
Canadian, if you will, P&C actuarial consciousness to make these tools available to us here.  

The other thing I would say, if there is additional research you think we should be doing that is specifically Canadian—I 
already had this in my remarks—I would echo Micheline’s request that if there are people who want to step up and join 
the CIA’s Research Committee, it has always been a struggle trying to get the right initiatives identified that can be 
funded, and the CIA is spending about $300,000 a year . . . $250? $350,000, OK, on research and out of 10 percent of 
the membership that’s $35,000 a year. You could certainly get something done that way.  

So, without further ado, I’ll just briefly introduce the first speaker, which is going to be Pierre Laurin, despite the fact 
that I have the wrong slides up here. But I’ll do that in a second. From Towers Watson, and he has been a member of 
the P&C subcommittee of the Risk Management and Capital Requirements Committee. That’s the committee that is in 
charge of, specifically, the DCAT standards and has sponsored, both on the life side and the P&C side, the CIA’s 
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support for the moves toward internal modelling. We’re going to start with this because it’s fundamentally dealing with 
the reserving stuff, which on the best estimate we all know and love. So, Pierre. 

Pierre Laurin: Good morning. Thank you, Chris. I appreciate that. As people are filing in, I’m happy to see that we 
actually have a full room now. The purpose of today’s presentation is to talk about the foundation of the next generation 
of MCT.  

What is MCT [Minimum Capital Test]? It’s this magic number that OSFI and other companies or stakeholders are 
actually evaluating the potential strength of companies, and we know that the MCT, or the way we’ve been evaluating 
MCT, is actually subject to a number of changes, and actually in that regard, we think significant evolution. 

And MCT, what is MCT? It’s really the capital ratio on a high-level basis. It’s the available capital divided by the 
required capital. So what we’re going to be talking about today is really the required capital and the new way to evaluate 
the required capital. Or another way to look at this is to say the economic capital. 

Basically what I would like to talk about today is give you a high level of the agenda, to give you a little bit of 
background on where this evolution is coming from. Some definition of what we’re talking about and the source of the 
changes they’re going through. Basically, my presentation talks about a paper that the subcommittee actually has put 
together and it’s chaired by Michel Dionne, and it actually gives the high-level principle of economic capital for the 
insurance risk. Insurance risk in itself is actually limited to the policy liability risk. The catastrophe risk I will talk about 
later on. I’m not going to include it in this paper. 

On the definition we talk about the prior risk, what we call the reserving risk. We’ll talk about the current risk, which is 
the premium reserve risk. The level of confidence is really which level you want to establish yourself, or what is your risk 
appetite is another way to look at it. So all the elements are really diversification. How do you take those diversification 
elements into the calculation of the economic capital, and at the end of the day, evaluating and actually putting a 
number to your figure?  

In terms of background, there have been a number of changes, as you know, for about, I think, over 18 months. OSFI 
has made a public announcement saying that they will consider companies looking at internal capital. This movement 
has been going on and taking a lot of impetus over the time and actually a lot of research has been done since then. Of 
course there’s been an article in the Canadian Underwriter, there have been some other papers saying that OSFI is going 
to be changing life again so prepare yourself, we’re into a rocky road ahead of us. Also the P&C MAC in the current 
meeting, actually with a recommendation from OSFI, IBC and industry players.  

I tried to define an approach on policy liability risk. Again, it is important we say the paper we’re looking at here is the 
policy liability because we do have, on the economic capital, a number of risks which are not currently assessed. We’re 
going to start on catastrophe risk in the future. There is market risk and the credit risk, which we think will be similar to 
the life side of the equation. So actually we’ll piggyback on that element. There are other risks that we need to take into 
account on economic capital. You would have reputation risk, all the more esoteric ones, operational risk, which are not 
included in this evaluation. So it’s important to consider the fact that when you look at the dominator, as I mentioned 
earlier, we’re only looking at subset of that, albeit one of the major ones, but it’s a subset of this element. 

And, of course, other background coming through coming out of IFRS Phase 2. What’s going to happen? We saw this 
morning about the discounted factor. What’s going to happen to the PfADs? Where it’s going to be allocated anymore? 
There’s going to be a lot of changes to come through. 

There are some bits of paper that have been put in place, some key principles, some by OSFI, and there’s a link there, 
and also for the life MAC. Again, the links are indicated there. These papers try to outline where we’re at in terms of 
economic capital and what are the principles we need to abide by. The idea that we’re looking for in terms of economic 
capital it’s really on the stochastic approach. We’re looking at a one-year horizon. I think it’s important to talk about that 
because one-year horizon is very different in perspective as opposed to the ultimate position. 

What are we going to be using? We’re going to be using CTE or VaR. It’s going to be using CTE as a measure for risk. 
On a one-year horizon we have to take into account also the terminal provision to include a risk margin and that’s 
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something I’ll talk about in a few minutes with regards to the impact on the reserving risk when you use the only one-
year horizon, because the one-year horizon does include an uncertainty, the fact that you’re actually making an 
evaluation at that point also at the end of the day.  

The advantage of the one-year horizon is the fact that risk can be mitigated by actions in the sense that when you do 
look at capital requirements, the one-year horizon gives the idea that you do have the ability that management action can 
be taken and in that regard, that’s what I’m saying, when we actually look at risk capital you do look at the possibility of 
introducing management action to mitigate risk.  

We want to standardize and use stochastic methodology as much as possible. I think it’s the right way to go, and we can 
use stress tests and the DCAT unless stochastic methodology would be a better stake. This is the first step of the 
insurance risk. A lot of further research needs to be done. There’s no question about the fact that we’ve got a long  
way to go. 

As a result of that, the P&C Subcommittee of the Risk Management and Capital Requirement Committee was 
mandated to create a paper with an overview of different considerations when you actually take into account insurance 
risk. Again, my definition of insurance risk is slightly broader than the paper in the sense it does include catastrophe risk, 
but in this instance the paper has limited itself to policy risk.  

The paper has been gone through . . . We’re actually into version nine right now, so it’s been gone through a number of 
levels of peer review. I’m not sure exactly where it stands in terms of the level of approval, but it will be published in the 
coming months. It’s come through a number of exchanges of ideas and a number of people have actually seen it so far. 

The important element also is the fact that this paper will be used by OSFI and the MAC committees to make another 
decision, actually create a P&C vision paper. So this, what we’re talking about today, is actually fairly important in terms 
of context, ultimate position. 

In terms of the definition, as I mentioned, economic capital is really the capital required to absorb your risk. There are a 
number of elements in the economic capital and I said them earlier, but it’s important to use the context that we’re 
looking at the denominator of the MCT ratio. The prior risk looks at the claims liability. It’s very simple to look at this. 
Current risk is a premium risk liability. There are a number of risks also that we need to consider in terms of when we’re 
actually evaluating those elements: the process risk, parameter risk and model risk, which are truly the problems that we 
need to face when we actually do our evaluation. Some of the models we use have inherent risks themselves and we have 
to be able to evaluate those elements.  

VaR and TVaR are the two. VaR is the probability of being solvent at a certain probability level and a TVaR is actually 
the average cost of the risk, of the losses beyond a certain point. The advantage of the TVaR is it does take into account 
the value of how much it will take and how much volatility varies over time. The VaR only looks at one point in time, 
but it is a different measure of risk that you look at and it’s important to make a decision on which way you’re  
going to go. 

Let’s start on the reserving risk or the prior risk. We’re going to talk about data consideration, methodologies and the 
correlation. Typically when you look at the valuation of the risk on the reserving risk, you use basically the same kind of 
idea or same kind of data set that you use for reserving. Basically you don’t have to recreate the world, you can use the 
same data set or at least some subset of that data set, but you do have the same consideration in terms of evaluating the 
information and making sure the data is consistent over time. The issue of continuity with regard to credibility and 
diversification.  

One issue we’ll talk about in a couple of minutes is the correlation between the different lines of business when you 
valuate the risk for the prior risk evaluation. The correlation is very difficult so you can actually work, for example, on all 
lines combined basis to say that OK, I’ve got an inherent calculation of that correlation risk. But when you actually go in 
a deeper basis then you need to understand all the different trends of balance of business. So there’s always an exchange 
of goals that you can have between homogeneity and credibility and, of course, diversification. 
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In the reserving process when we calculate our LDF, we tend to eliminate the outliers, and we’re trying to at least 
understand what the outliers mean. In a valuation of reserving risk it’s important to look at those outliers and see if you 
actually want to eliminate those outliers. So the concept that you want to use is not necessarily one of precision but one 
of variability. So if you do have outliers in your data set, you want to be able to say OK, do we want to put them in or 
not, be able to explain them, making sure to understand they actually are true outliers or true explanation of the 
potential variability that you have in your data set. 

Of course, on the adjustment of historical data you have to take into account inflation, you have to take into account 
change in reserving process. This is a view of the reserving process as of today. So the historical information, you need to 
take it into account and adjust your data sets to take into account the fact that you may have a new claims manager, you 
may have a new information data system. So it’s important that you adjust the information. But the way you adjust 
information may not be exactly the same way you adjust it after reserving. Because you’re looking for variability in your 
data set. Well, on reserving you tend to look at a more best estimate basis. 

In terms of the data set itself, you may, for example, be using quarterly data for your reserving process, but in a relativity 
basis you can use, actually, yearly information. The level of precision of data is important but credibility is also very 
important, and taking a view that you’re looking at variability of the underlying information. Not necessarily, as I 
mentioned, the precision you want to look in the reserving process.  

An example would be just a normal . . . You’ve all seen this kind of information. This information we would typically see 
in the reserving process. You have your data, your ultimate position, different methodology in terms of ultimate position, 
incurred methodology, BF, and your paid method; you have selected, discounted and PfAD and you’ve got a total. But 
then you’ve got other sets of data. You’ve got the older years of the data that you’ve not looked at. You’ve got facility 
association that comes from another party and you don’t necessarily know exactly how that was calculated. The RSP, 
manual adjustment. You’ve got some yearly and of course you’ve got a total. And when you look at those sheets, you 
basically want to tell yourself what different methodology or aspect do you want to look into when you evaluate the data 
risk into the reserving risk on those different elements. For example, on the IBNR, the IBNR is not necessarily the best 
estimate.  

When you make a stochastic methodology, the 50th

Same thing with ULAE. ULAE typically tends to be a percentage of the total reserve. Do we assume that the variability 
of the ULAE is the same as the case reserve? I would say not necessarily, but currently our data set, most data sets that 
I’ve seen, do not allow for a very strong evaluation of the ULAE variability of the result. So it’s important to be able to 
take those different elements and put them together.  

 percentile does not necessarily represent your IBNR position. So it’s 
important that you actually look at the variability of the data and when you make your projections that your current 
carried reserve doesn’t necessarily represent your best estimate. Another one actually on the FA, for example: should we 
be using different type of risk margins on the FA than you have on your normal reserve? And who should be giving you 
that information? So, the different considerations you need to look into.  

We don’t necessarily have solutions here. I forgot to mention at the beginning, this is a qualitative review of what needs 
to be taken into account. Think about these things. We don’t have all answers right now but it’s important to think in 
those terms to make sure that when you do look at that data you have to go through a list of all the different elements 
and actually evaluate the different variability of different elements.  

OK, in terms of literature, we are lucky in the reserve side in a sense that there is a fair amount of literature available. I 
will not go through the methodology, but the paper does give a fair amount of detail with respect to methodology, so 
when the paper will come out you can have some high-level description of those methodologies. Also the paper outlines, 
gives a comparison of the analysis of the Alberta automobile reserving risk and, I forget, that was the end of 2008. We’re 
outlining the data problems that we had for the different methodologies and the different results that we have for the 
different methodologies. 

Again, it is important to realize the fact that models themselves have issues. First of all I’ll talk about risk models. That’s 
a good example of if you have a model itself you have some potential variability between using different methodologies.  
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There is also some software that exists in the market. Ours is not listed, but anyway I should list it myself. We have a 
number of financial software that are there. So we do have the methodology, the techniques and the computer power to 
be able to do those kinds of analyses.  

In terms of prior risk, I mentioned earlier about the correlation. Correlation is one of the biggest, in my mind, the 
hardest issue to deal with in reserving risk. Before going through different elements in this, elements, the fact that most 
correlation methodology that we use are evaluating the correlation at the mean, and the problem we are currently facing 
is actually evaluating the correlation at the tail. We have seen that the correlation between lines of business vary 
significantly between the tail and the mean, so it is important that we look at this correlation very closely. We don’t have 
a true methodology right now to evaluate true correlation. I don’t think at this point in time. I think the methodology 
we’re looking at is more a sensitivity analysis and it is important to look into the data and really try to look at the tail 
because that’s what we’re looking at. This is the capital required to support your observing risk. 

As mentioned, one way to look at the correlation [is] you can go back to the fact that you want to use higher-level 
precision as much as possible line of business and then if you increase the number of risks you increase homogeneity, but 
then you also increase the problem of creating that correlation. I mentioned earlier we could use in all lines of business 
combined basis, but that approach has inherent problems itself. Even though it may assume that it reflects inherent 
correlation between lines of business, you may have different percent to report of lines of business in terms of growth in 
one line of business as opposed to another. You have different distribution. You have different methodologies. So this on 
lines of business has benefits but also significant issues. 

One way to look at correlation, also: you can use copulas. There are different ways to create those correlation matrixes, 
but again my personal view and papers, my personal view, correlation is more one of a sensitivity analysis than a true 
correlation and it’s important to be able to get a wage the size of the correlation between lines of business. 

Time horizon is also very important. As mentioned earlier, we looked at a time horizon being one year. Most 
methodologies or the techniques that I showed earlier are to ultimate basis. So I understand that the BMA, the Bermuda 
Monitoring Authority, I believe, is considering using one-year horizon for all risk, but an ultimate position for reserving 
risk. So some kind of combination of the time horizon. I’m not sure this is necessarily the right way to go about it 
because mixing different time horizons may be a problem. But nonetheless, the point is that the one-year horizon on 
reserving risk does have its own inherent problems also. The fact that we need a terminal position at the end of the year, 
which itself is an evaluation of the risks themselves of the actuary’s position at the end of the year. So you are second-
guessing yourself a little bit in that regard. But that’s why we’re doing this. This is what we want, to take a look at this 
and take a view on how we can evaluate the reserving risk as much as possible. In my mind, I think you should have one 
basis. If you want to go for ultimate position, all your risks should be in the ultimate position. If you want to use a one-
year horizon all your risks should be on the same basis also.  

That’s basically the overview of the prior risk or the reserving risk. Looking at the current risk, the problem is slightly 
different because now, of course, you’re looking in the future. As you know, pricing is inherently more volatile than 
reserving, and it’s very important to be able to look at the components of data when you look at pricing. We’re looking 
at again volatility results. I know at times when we do pricing we tend to again to eliminate the large losses and put them 
back in, this kind of thing. In this instance it’s very important to keep those outliers as much as possible in your data set 
and eliminating only the true CATS and where the CAT risk would be then evaluated separately. So try to really 
consider the fact that if there is inherent risk in your exposures and going back in terms of net versus gross, of course 
your gross risk might be higher than your net risk. You have to take that into account also but not unless, we don’t want 
to eliminate those large losses in your data set because that’s what’s going to evaluate the risk of your pricing issues. 

Our methodology: we’re not as blessed on the current risk as we are on the prior risk. There are some papers with some 
thought processes in regards to how we’re going to be doing it. There are, of course, models that will look at total 
distribution, looking at combining frequency and severity distribution, these kinds of things. So there are approaches to 
evaluate premium risk, but nonetheless, these tend to be ultimate position as opposed to a one-year valuation. So the 
time horizon is very important. We need to change our mindset with regards to looking at one-year horizons when we 
look at pricing risk. 



6                            SEPTEMBRE 2010 COLLOQUE POUR L’ACTUAIRE DÉSIGNÉ – MONTRÉAL (TR-7) 
 

 
Vol. 21, Septembre 2010                              DÉLIBÉRATIONS DE L’INSTITUT CANADIEN DES ACTUAIRES 

Typically, when you look at pricing risk we want to look at the variability of the loss ratio over one year. This, of course, 
takes into account the thought process of premium adequacy, or you can also use the loss cost, but the loss cost has its 
own problem with regards to inflation. We don’t have all solutions, but there are some ideas on how to go about it, on 
the DCAT, and we do that all the time. We use a DCAT and say, “Oh, what’s a one-year risk?”, and we just use a loss 
ratio with some deviation and we’re done. I think we need to go beyond that to really understand the one-year horizon 
premium risk. 

The correlation, this is the same issue; do you have the same issue on a pricing risk or do you have a reserving risk. You 
can use an Excel function to calculate the correlation between lines of business, but this is correlation of the mean, not 
the correlation of the tail. So it is important to use those functions but at the same time to understand better how to put 
those together.  

The idea of negative correlation. I like negative correlation. I think it’s a good idea but not everybody agrees. It’s a matter 
of perspective at this point but I think it’s important. For example, if an insurer wants to diversify his own portfolio, the 
reason why he wants diversification is to take into account the fact that you can have either negative or no correlation 
between different lines of business. Definitely you have to take that into account. As I mentioned, not everybody is 
agreed with that, with me on this one. 

Time horizon: I mentioned earlier we should have the same kind of time horizon if you want to have a reserving risk. In 
fact, all your risks should be on the same time horizon. You should be using the one-year also on the gross pricing and 
the reserving risk.  

Moving to the level of confidence: now we’re talking about the applied to risk and to what level of capital do you require 
to support a different level of risk. Risk can be defined in a number of ways. Of course, as you know, we can use standard 
deviation, we can use a probability of ruin. We’ve got VaR, as I mentioned earlier, the TVaR. All those elements are very 
important in terms of evaluating what kind of risk you’ll be using, and the definition or the approach you want to define 
your risk; you have to do that at the very beginning of your process. You’re going to be using a certain level of risk 
appetite and of course some numbers will come out of that, but the risk appetite could also be done by our regulators. 
They will say, “Well, you want to be evaluated at a certain level,” but some companies may evaluate themselves at a 
higher level or a lower level. That’s unlikely but it should be at a higher level. The point I make [is] that this is an 
element that you need to determine while you do the process, at the beginning of the process not at the end of the 
process. You may be able to look at the variability of those numbers at the end but you have to determine risk appetite 
early on, in my mind. 

Level of confidence: OK, they want you to understand the purpose of the margin. The DCAT themselves work at 95 
percent to 99th percentile. OSFI, I think the way they’re moving is they want us to move up to a one into 50-year event. 
So as the PfADs themselves moving to 75 to 90th

Diversification: I’m going to skip that rapidly, but basically diversification, it’s the same idea that you want to be able to 
consider the fact that you should have some diversification between your prior risk and your current risk. You have also 
diversification between lines of business. One thing that I think 9/11 has taught us is the fact that, for example, that 
personal lines or commercial property and commercial liability would not be correlated together, and might be at the 
mean. If you look at 9/11 you certainly realize that there’s a high level of correlation between the casualty lines and the 
property lines. So again the idea of diversification is a very important one, but don’t necessarily look at the mean but 
look at diversification at the tail. 

 percentile . . . You want to know why you’re using margins, what is the 
purpose of that and what is capital requirement. If you have margin in your reserve, do you want the capital in the 
capital itself or where do you want it? In my mind you cannot count both the total reserve in there. It’s a matter of 
ensuring that you have the total capital. Do you want to put it in reserve or do you want to put it in the bottom part? I 
think it’s a matter of discussion at this point in time. 

Lastly, also important in diversification is the allocation of that capital back to lines of business. Some companies will 
allocate lines of business, the capital back to a proportional  basis, could be on a marginal basis. Some companies don’t 
even allocate the diversification element back to the line of business and it is kept at the “home office”. So again, it’s a 
matter of understanding how you want to do it and this is a process by which you actually move to a better quality of 
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your economic capital. IFRS is doing sourcing; there is no diversification. I’m not sure that’s quite right, but you might 
not have a choice on this one. 

I’m moving fast on the last section here, but just as important—once you have done all those numbers and you look at 
your policy liability risk—you want to understand what they mean. Evaluating the results is just as important. I think it’s 
important to look at the sensitivity analysis. In my mind it’s one of the more important tools in this instance, especially 
with regards to evaluating the correlation between lines of business. Stress testing: you want to push these elements as 
much as possible, and back testing is also a very good, strong tool to be able to evaluate those risks, and to strengthen 
your understanding of your  capital results.  

And you have some more links here if you want more additional information. With this . . . 

Mr. Townsend: And we’ll take questions at the end. 

M. Laurin: OK, very good. 

Mr. Townsend: Our next speaker is Blair, and his work is going to cover more detail on some of the stuff that Pierre 
touched on, in terms of what are the criteria we’re going to use to assess the capital and what are the implications of 
those. His work was sponsored by PACICC generously and is in the public domain from them, I believe, and he did this 
while he was at KPMG. So there’s a lot of choices that have to be made and although OSFI has preferences, I don’t 
believe they’ve finalized anything yet so we’ll see what the choices are. 

Blair Manktelow: I’m going to talk about three different things with respect to time horizons and terminal provisions. 
First I’m going to start with background, talk about findings, and then talk about some other issues that were addressed. 

First part, a little bit of it is boilerplate since I am no longer employed by KPMG and this is not the views of my current 
employer. I’ve got to state that just so that no one thinks that it is. KPMG was retained by PACICC to do a research 
paper and we did it on a combined basis of looking at literature plus talking to people who know what they’re talking 
about who have been doing it. There’s a lot of literature out there. In KPMG’s report we have a several page listing of all 
the literature that we took a look at. We have about 80 copies of the report sitting here because PACICC has generously 
said that we can give out copies if people want them. So it’s there. 

We were not offering recommendations as far as what PACICC or MAC should be doing. It was more presenting them 
with summary of practices and some opinions on what they should be considering.  

First of all, time horizon and terminal provision. If you’re trying to come up with the capital requirement for the insurer, 
given a certain risk profile there’s basically three things that are going to determine what your number’s going to be. First 
one is what time horizon are you looking at; second is the terminal provision; and third is the measurement. You can see 
there’s a little bit of an overlap with what Pierre was talking about. 

The time horizon is what’s the time period that you’re basically stress testing the model over. The second one is how do 
you figure how much money you need at the end of that stress period, and the two different measurements—there’s the 
VaR and the TVaR. The VaR: you can think of it simply as what’s the confidence level. So if this is a 99th percentile 
event, that means it’s a 99 VaR. CTE is if you take all of the events, if you say you want the 99 CTE, you say all of the 
possibilities that are greater than the 99th

Another way of thinking of it, though, is: given a certain terminal provision, the time horizon, the probability that you 
choose and the statistical measurement and the amount of money that you need is all linked together. So if you decide 
on any two of those, that basically will tell you what the third is. So if you decide that for the industry as a whole you 
need to have, say, $20 billion of capital and you decide you want a one-year time horizon, then if you had a model of 
what the overall industry was going to look like for each of individual companies, in fact, you could figure out what 
probability you’d need to set them all to get to the $20 billion of capital. Or you could sit there and decide that we want 
to have a one-year time horizon and we want a 99 VaR or something like that, and then what’s the amount of money 
that flows out of it, and then decide is that the right, and whatever flows out of it is whatever comes out of it.  

 percentile, what’s the average of those? That’s the difference of it. 
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One of them is always somewhat arbitrary, I’d say. So you could say that depending on what time horizon you decide to 
pick, that sort of determines the probability. The longer the time horizon you pick, the lower the probability you’re 
going to have to select to come up with the same amount of money. So if you decide you want to use a two-year time 
horizon instead of a one-year time horizon, you’ve got more chance of bad things happening. So you’ve got to use a 
lower probability otherwise you’re going to need to have a bigger amount of money than you would if you were using a 
one-year time horizon.  

When you’re thinking about time horizon and terminal provision, you’ve got to think of what’s the purpose of 
regulatory capital. The source was the key principles for future direction of the Canadian Regulatory Capital Framework 
for P&C Insurance and there were two key functions. One was allowing institutions to absorb losses during ongoing 
operations. The second is to protect policyholders from creditors from loss in the event of liquidation. So think of it as 
ongoing versus no longer going on.  

There are three primary decisions for OSFI to decide and one of them is: should it be a one-year or multi-year horizon? 
Should you determine the terminal provisions based on going concern or based on transfer value? And whether you 
should use VaR or CTE and whichever one you want to use, what percentage should you be choosing? 

If we compare the one-year versus the multi-year time horizon, some of the advantages of the one-year is that it’s 
consistent with what’s going on elsewhere, banking, the IAA and in general with insurers in European countries. So it 
gives a bit of a level playing field potentially. There are bond default rates over a one-year period so you can easily 
calibrate it in that way so you can sit there and say, “OK, we want to use the 99.5 VaR because that equates to a AA 
rating equivalent.” So you could choose that and say, “Therefore, that’s our target,” and it’s something you can explain 
to management potentially. 

Over a shorter time horizon there is less uncertainty as to what’s going to happen as far as what management’s going to 
do and as far as what policyholders are going to do. If you’re trying to project over five years what’s going to happen, 
you’ve got a lot of uncertainty there and you’ve also got to decide if there’s an adverse event, exactly what is the 
management and policyholder action for each event to build it into the model. So that can cause a lot of problems as far 
as figuring out how management’s going to react and determining how volatile your results are going to be. 

Going over a shorter time period it eliminates some of that because there is less time to react so as such you don’t need to 
build in as much judgment as far as what management is going to do. The further out you’re projecting, the more that 
model risk and parameterization become an issue. And also the longer you’re projecting, the more your computer 
processing time will be. 

Some of the disadvantages. One year is not a long enough period of time to recognize the effect of the multi-year 
business cycle. The Canadian underwriting cycle is probably something in the eight to ten-year range. So you get a 
couple of years where the rates are going up nicely and you get a number of years where the rates are coming down 
slowly and sometimes fast. If you’re using a one-year period, you’re not necessarily reflecting how much capital the 
company might need in a couple of years when it gets into a different market cycle. That can be a weakness potentially. 

Over one year it’s not necessarily a long enough time to be able to identify the problem and to allow the company or the 
supervisor to react. By this you run your model. Your model comes out and says that you maybe have got a problem. 
How long after the actual data has this taken? And then how long does it take for the regulator to then react to it? And 
how long does it take for your management to react to it so that for certain companies, one year may not be a long 
enough time period because you may not be able to react in that time period? Other companies may be able to react 
faster. So you may not even necessarily want to have the same time horizon for all companies.  

Some events have effects over multiple years. Changes in interest rates—you could see a several-year process. If you go 
back to, I think it was late 1970s, early 1980s, somewhere around there, there was a three-year period where interest rates 
went up 1 percent, 3 percent then 2 percent. So that at the end of one year it’s only gone up one, but you’ve still got 
another two years where it can go up. So using only a one-year time horizon you haven’t taken fully into account what 
the long-term numbers could be. 
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Gradual changes or trends do not tend to fully manifest themselves, and an example of this would be reserving risk. At 
the end of one year you don’t necessarily know where your ultimate is going to be. So if you actually are sitting there at 
the end of that year where your reserves have deteriorated, you’re unlikely to suddenly decide that your new ultimate 
estimate is 50 percent bigger than it was at the end of the previous year. So, as such, saying that you need to have the 
ultimate reserve amount at the end of that year and you have to assume it’s going to be 50 percent bigger, realistically 
you’re probably not going to be actually thinking of that. So it’s possible that for that one-year time period you may 
want to be using a relatively smaller hit to your reserve, but then when you’re calculating your required terminal 
provision you might want to have a higher confidence level to take into account what could happen afterwards.  

That gets into the fact that the obligations after the one-year time horizon are only reflected via the terminal liability. 
One of the things is if you have a one-year time horizon where your adverse scenario that you’re looking at is reserve 
deterioration, then when you’re calculating your required terminal provision at the end of that one year, you may have 
different parameters that you’d want to use on it than if your adverse event that you’re looking at is interest rates went 
up. So that it may mean that the way that you calculate the terminal provision has to be different for each scenario. 

For calculating terminal provisions there are two different ways of looking at it. One is run off and the other is transfer. 
Run off is basically . . . It tends to be the way that most P&C companies that have run into problems that they’ve tended 
to deal with them is that they have basically said, “We’re just going to pay off the obligations as they come due.” An 
example would be Reliance, and so the terminal value is basically how much money you’re going to need to pay them as 
they come due, but it may be several years before you’re actually paying them. You have to decide whether or not you’re 
actually going to have to have enough capital every year during the run-off period to remain solvent or if you just expect 
that by the time all of the claims are paid that you have to have had enough, because you could have some fluctuations. 
If you have to hit the solvent every year in this run-off period you need to have more money than if you just need to have 
enough money by the end. Say if one of the things is you’re invested in stocks and you’re still going to be invested in 
stocks, if the stock market goes down you may expect that there may be a bit of a rebound, unless you’re in Japan, in 
which case you wouldn’t want to necessarily. So you have to think about that. 

For transfer value, transfer value is basically how much money do you need to transfer the obligations to another 
insurance company. In Canada it hasn’t been done much so the difficulty there is figuring out what’s an appropriate 
market price for that? In Europe it’s been done a lot more. In the UK there are a lot of solvent schemes that go on where 
they have basically transferred the obligations to another insurer or gotten rid of the obligations in various ways. So that 
in Canada the tough part is, if you’re going to go with a transfer value the thing is, how do you determine what the 
market value is? 

For VaR and CTE, I’d say they both have advantages and disadvantages. The more theoretical people tend to say that 
CTE is better because there are a couple of measurements which VaR can in theory fail. If you have a really heavily 
skewed distribution such as a property CAT exposure where you have a one in 500 year chance that you’re going to have 
an event, that’s going to pierce into your layer.  

Let’s say you’re on a program and you’re writing part of the 300 million excess of 400 million layer or something for a 
company, and it might be based on the RMS models that you’re running that you penetrate that one every 500 years. 
Well, based on a VaR estimate of the required amount of money that you’d need, if you’re going with a VaR 99, let’s 
say, it’s basically a one in a hundred-year event, the answer is you need zero.  

If you’re looking at a CTE at the 99th

It doesn’t tend to happen in most cases for most insurance companies, but in theory it’s possible for it to happen. For a 
VaR if you have two individual, let’s say in six different countries you were to write that coverage where you’re attaching 
at the one in 500-year event, then your combined distribution you’d probably have about one every 80–90 years or 
something like that. You’d expect to penetrate into that layer so that you would suddenly . . . for your 99

 percentile, you’d be looking at all events, worse than one in a hundred, and there 
definitely would be a dollar amount there. So that you can have times where the VaR can end up with being less than 
what the expected value is.  

th percentile 
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confidence level you’d suddenly have a non-zero amount. So that you’re adding up all these individual ones for which 
the VaR is all zero, but the combined one, the VaR, might be greater than zero. 

In general, it’s not going to tend to happen much, but there are certain circumstances where it can happen. There have 
been cases in Europe where underwriters have gamed the system a little bit. Like where they’re based on a VaR for their 
capital so they sit there and say, “OK, I’m going to deliberately attach at a level such that I have a less than one in a 
hundred-year event type of probability, so I need no capital.” You have to watch out for that sort of thing. 

Another way of looking at it is VaR is basically, it’s what’s the probably that ruin is going to occur? CTE is how bad 
could it be. But if you know the CTE number you don’t necessarily know what the probability is that you’re going to go 
insolvent. Similarly though, if you know the VaR number you don’t know how bad it’s going to be if you do go 
insolvent. You just know what are the chances of going insolvent. So it’s almost like it’s good to know both. 

Now in general, OSFI is seeking identification of a statistical measurement that’s going to come up with an appropriate 
capital requirement. In general, if the statistical measurement can come up with a reasonable relative ranking of how 
much capital each insurance company could have that takes a reasonable look at what their relative risk level is, then it’s 
probably a decent statistical measurement. So that on that basis, if they’re properly calibrated and you’ve got a well-
parameterized internal model, both of them will usually come up with a reasonable number. There can be rare 
circumstances where one may not, but my general conclusion was that in general both of them can work. 

One of the advantages of VaR is that it’s easier to explain to management. Say we want to be at the level of capital such 
that we have a one in 200-year chance of going insolvent. Whereas if you sit there and explain the CTE it’s like, “We’ve 
averaged up all the really, really bad events and this is the amount, so that’s the amount of capital that we want to have.” 
Then if the management says, “OK, so what’s my chance of going insolvent?” You say, “We can’t really use that 
measure, we’ve got to go and look at the VaR number.”  

If you look at what they’ve been doing in the international area, they’ve used different ones. In general it tends to be 
more VaR, but there have been some that have gone to CTE. So Bermuda and Switzerland went CTE. Most of the other 
ones went to VaR.  

Time horizon, most went one year, but a number of them have said, “We want one year but then for certain risks, 
reserving risk is one of the big ones, we want you to run that off to extinction.” So it’s sort of a combined time horizon. 

Some of them in fact say, “We want one year of underwriting risk plus we want the underwriting risk on the unearned 
premium that’s going to be there at the end of the one year, and then also the reserving risk all the way to extinction.” 
That perception is, basically we want you to have enough capital such that you can handle the next year of writings and 
handle the run off of it if you have to shut down, so that you can understand the concept behind that. 

I talked a little bit about the fact that in P&C it tends to be a run off. For life insurer insolvencies what’s tended to be is 
they’ve tended to transfer the book of business to another solvent insurer. You may not necessarily want to have the same 
terminal provision approach for life versus P&C if you want to follow current market practice. Life insurance tends to be 
you transfer it to another company. P&C it tends to be run it off. One other main thing that’s a difference is that for life 
insurers asset risk tends to be your big risk. P&C it tends to be the insurance risk side.  

If you do go insolvent, one of the big assets that sometimes becomes a problem, one tends to be your reinsurance. As 
soon as you’re no longer in business, reinsurance companies do tend to have a bit more of a tendency to be a little slower 
on paying you.  

(Laughter)  

U-M: Really? 

Mr. Manktelow: Yes. Yes, it’s not too surprising. They’re not getting any more money from you; they may be a little 
slower in giving you money.  



SEPTEMBER 2010 SEMINAR FOR THE APPOINTED ACTUARY – MONTRÉAL (PD-7)  11 
 

 
PROCEEDINGS OF THE CANADIAN INSTITUTE OF ACTUARIES  Vol. 21, September 2010 

Now WURA does set up a scheme of priorities and so it is useful to understand how WURA works when you’re 
determining how much capital you need because it has certain priorities. I’m not going to go into exactly how those 
priorities work.  

We did talk about a number of other issues in the research paper. Some of the things like whether the time horizon 
should vary by risk factor. There are pros and cons to it. If you vary it by risk factor then it makes your modeling more 
difficult because you’re saying this one is one year but this one you’re looking at three years. So how do you aggregate all 
the risk factors together? Whether it should be standardized for banks, life insurers and P&C insurers. Each of them 
tends to have different risks and some of them can lay off the risk faster than others. So the ones that can lay off the risk 
faster than others should probably be able to have a shorter time horizon. 

With regards to IFRS, one of the issues that there may or may not be is whether or not the way that you calculate a 
terminal provision for solvency purposes, whether it will tie into how you calculate your liabilities for accounting basis. 
So at the end of one year, how much money would you need in your model to be considered to be solvent versus how 
much money would you need to have on your balance sheet, which is not necessarily the same number. They’ve been 
having some discussions about that. I talked to one practitioner who basically runs two different balance sheets. One 
based on a certain accounting basis and one based on the solvency basis and they’re not the same, so they can be 
insolvent on one basis and solvent on the other one.  

Within the research paper we do talk about a number of these things. I’m not going to get into any more of them, but 
you can feel free to read it. I can’t remember how many pages it is, 50 pages or something like that, and at the back of it 
we got permission from the authors of Actuarial Aspects of Internal Models on good practice for what they’re supposed to 
follow.  

One of the things that I should caution is that in Australia it’s our understanding that all the larger insurers have internal 
models that are able to model all the risk because you actually need to model all the risk for Australia. None of them at 
the point in time that I was talking to the Australian practitioners have actually applied to the government to have their 
model approved for use for determining their capital. They determined either that the amount by which their capital 
would go down by was not sufficient to make it worth going through the effort. Where in fact their capital may even 
need to be higher than what they were currently being required to carry by the regulator.  

The cost of doing internal models can be extremely high and smaller insurance companies are financially going to have 
difficulty doing that. So the question is, if you allow too much credit to your capital requirements, if you do an internal 
model, then does it still leave you with a level playing field for the larger insurance companies versus the smaller 
insurance companies? That’s something that probably has to be determined.  

One final thing is I think it’s fairly difficult for people to actually estimate a 99th

That’s basically what I’d like to talk about. Questions aren’t for now. So . . . 

 percentile event. For most things we 
don’t have enough data to really know what it is. We can estimate it based on, well, if we assume that this curve fits, then 
you’ve got to think that it may not really be fitting out in the tail. So I think that you don’t want to get too hung up on, 
“Oh, we should use a 99 because that’s exactly the right number, it should be at 98.5 or 99.5.” It’s probably more like, 
you should figure out how much capital do you think there should be to support the industry as a whole based on some 
basis and figure out what that works out to based on the way the models are parameterized. What percentile do you need 
to be at or CTE do you need to be at to get to that number? So it’s more like a big picture-type of approach to getting 
back to the percentile that you want to be at. 

Mr. Townsend: Now I’d like to introduce Jacqui and I just would say that the paper is actually quite readable. You 
shouldn’t fall asleep on it, or at least I didn’t when I read through it. Jacqui is still with KPMG, and her paper is on 
catastrophe modeling and it’s a separate thing. As Pierre said, it is different than a normal risk. So there was an emphasis 
on this, and it is really, from our point of view, the one that is the biggest challenge when you’re talking about the 
different measures and how you put them together because the tail is much thicker, really, in catastrophe modeling than 
anything else. Also this paper, I think one thing without saying what OSFI’s thinking is, but they absolutely are thinking 
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that if you’re doing internal modeling it’s not just about the number but the process and all the structure you have 
around it and again, this paper from Jacqui goes beyond just thinking about the numbers to the overall process. Jacqui. 

Jacqueline Friedland: As usual with all my presentations here, I have way too much to talk about in a short period of 
time. So I’m going to skip some slides and talk fast like I always do.  

The purpose of the research paper that’s now in draft format . . . I think this is my third presentation. I’ve got a couple 
more to do and then we’ll take feedback from IBC and OSFI and other interested parties and release a final that will be 
available publicly, probably in another four or six weeks from now. The purpose was to “prepare a report that developed 
and documented best practices for Canadian insurers, which was defined to also include reinsurers, in managing and 
modeling the risks resulting from CAT losses related to P&C insurance business in Canada”.  

The context was that IBC, working with the MAC committee to develop this new capital framework for Canadian 
insurers, issued an RFP and it was very specific what areas they wanted best practices developed and documented, and as 
we conducted our research and as we wrote the hundred-page report, it was exactly those areas that we kept in mind. 

What are two major objectives of developing best practices for CAT modeling? First, they offer a standard against which 
Canadian insurers today can compare their current practices and provide a target to which they can strive to achieve. 
Secondly, regulators, both federal and provincial regulators, it provides them [with] standards against which if they’re 
considering proposals for regulatory change, whether they consider whether or not such change would promote the 
insurers to achieving such best practices. So those were the major objectives in identifying them. 

Why is the topic of CAT losses so important? CAT losses arising from both natural and manmade events are considered 
by many to be the most significant threat to the financial strength of P&C insurers due to the significant rapid and 
unexpected consequence that these losses can have on financial results. A. M. Best notes that “there is no other exposures 
to risk that can affect P&C insurer solvency, no single event that can jeopardize the financial protection provided to 
policyholders”. Then they go on to say that moreover, right after an event, you’re still subject and have an exposure base 
that could be affected by a second catastrophe.  

In Canada and around the world insurers use CAT models for strategic and risk management purposes. In our research 
we saw that insurers routinely use CAT models as a tool to assist in their reinsurance decision–making, as well as in 
monitoring the aggregation of exposures and more recently in the development of target capitalization levels.  

What we heard over and over and over again, and I’ll say it in my presentation and it’s all over the paper, is that users 
have to understand the uncertainty that is inherent in the CAT modeling exercise. Models are only as good as the data 
that gets input to them, are only as good as the underlying assumptions. All models are fallible. We saw that in the 
economic crisis a year and a half ago. We saw it in the hurricane season of 2005.  

Paul Vandermark, who is the chief product officer of RMS, said at a RAA conference last winter, he believes we’re at the 
early stages of a paradigm shift in CAT modeling. Increasingly the focus is turning from the ability to quantify the risk to 
the ability to understand more robustly the uncertainty in that quantification and to use this uncertainty in helping to 
make decisions. So I repeat that it’s very, very important that the users understand all the uncertainty inherent in the 
models. 

A lot of the paper is taken from different experts all around the world, particularly information that I learned while I 
attended the RAA CAT Modeling Conference in Florida last February. One of the slides that one of the presenters had 
was who were all the different users. And we added to that gentleman’s slide regulator, and then we also should be on 
there and is not, investors, and we’ll add that in our final. 

One message we heard was that there is concern about an over-reliance on models, and the over-reliance is a concern for 
two reasons. First, there’s a potential for systemic risk arising from the extent of dependence on the limited number of 
vendor supplied models and there’s really three: AIR, EQECAT and RMS. That message came through loud and clear in 
interviews and also there was an excellent report by the Bermuda Monetary Authority as part of their research and 
analysis on internal models and as they re-evaluate their capital framework. There was a real identification of systemic 
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risk, and as IBC read the first draft of the report, that was a concern for them, how do you address that systemic risk? 
The over-reliance is a concern also because of the vast uncertainty in the models. 

In the paper and based on what we were asked to do, we developed best practices in the following seven areas: 

1. How to combat this over-reliance on the model output; 

2. Data; 

3. Model selection; 

4. Operating the models; 

5. Risk aggregation and underwriting; 

6. Non-model perils; and 

7. Model uncertainty. 

To conduct our review, we used four approaches. We did an extensive literature review, we conducted personal 
interviews both in person, meeting face to face as well as by telephone, we sent out tons and tons of data questionnaires 
and modeling questionnaires. There were actually two sets of questionnaires, and then I attended the RAA conference. 

Through the internet as well as discussions with many experienced practitioners in the industry, we identified many, 
many papers, articles and even books, I read books on the topic of CAT modeling and modeling in general, and we have 
a very comprehensive list of all our sources. We used the NAIC CAT Modeling Handbook to help us derive and develop 
a survey, a questionnaire that was tailored for insurers and brokers and reinsurers and regulators and the modeling firms 
that we sent out last December. In the report we have a copy of these questionnaires and finally, as I said, we attended 
the conference.  

I was thrilled with the attention that we got across Canada, across North America and really the world. We had the 
world leaders at insurance companies, at brokers, at the modeling firms responding to us, talking to us. The NAIC took 
the survey and passed it on. We had a number of states who responded with written surveys. Karen Clark, who was the 
founder of AIR and now has her own company, Karen Clark & Company, did a peer review on the final draft before it 
went to IBC. She spent a lot of time reviewing the 100-plus page report and giving me her feedback, spent over an hour 
on the phone with me. RMS had two people review the final report and send me very lengthy feedback. Bermuda 
Monetary Authority had two people also review the report.  

One thing that was interesting, when we went to meet different insurers they would tell us, we’ve been in the field 15 
years and while that may not be much if you’re going to talk to a claims expert or an underwriting expert, that means a 
ton in the CAT modeling world. So it really was seen as a high priority and the feedback that we got from these 
reviewers is we’ve been able to successfully compile lists that existed. There were pockets of best practices in lots of 
different places and we’ve been able to pull all those together from lots of different sources into one comprehensive 
whole. 

A real important message, and I said this at an OSFI MAC meeting and IBC has asked me to say it, and right now it 
only appears in one paragraph in the report and I’m going to have to change that and expand it in the final. Our 
objective, as I said, was to document and develop best practices, and we’ve pulled all these wonderful best practices 
together, but before anybody, provincial or federal regulator, acts on them I think there has to be an understanding that 
there’s obviously going to be additional resources required at the insurer in terms of personnel, information technology 
and other financial commitments.  

Thus it’s important to recognize that you can’t just do it all at once. That there will have to be consideration that not all 
insurers face the same type of exposure to CAT risk. Thus it may probably not be right to have a one-size-fits-all 
approach to the regulatory requirements. A staged approach and a very sensitive approach to the risks will be what would 
be most accepted and a very open dialogue between the regulators and the insurance companies that are affected by any 
such change.  
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I also want to say a disclaimer. It’s imperative that the various comments that we say in the paper doesn’t mean that we 
don’t think CAT models are important for use just because there’s tremendous uncertainty, or, because right now there’s 
too much reliance on a single number output doesn’t mean that CAT models shouldn’t be used. They’re a very critical 
component of a risk management program and obviously a critical component to any internal modeling process. 

There are slides 11 to 19. I’m not going to go through all of them because I want to save time for questions on the 
various areas of best practice. There were a couple I wanted to note. We talked about developing a greater appreciation of 
the limitations. One point that Karen Clark made is that users of models should recognize it’s not an accounting 
exercise. It’s not necessarily that one in 380 or that target of one in 500 year event. That a range of different modeling 
scenarios should be considered, different switches turned on and off or different scenarios considered, different models 
run, different version numbers, one company and another. It’s a process; it’s not an accounting exercise. 

IBC was quite concerned about the systemic risk, and two recommendations out of the Bermuda Monetary Authority 
report on how to possibly address over-reliance on models and the systemic risk are not very technologically sophisticated 
recommendations. What they recommended, the two lower bullet points on this page. One, insurers monitor their 
exposures by region and peril and endeavour to write business that adheres to very strict aggregate limits. Kind of just 
old-fashioned underwriting and risk management, and that limits are reduced for territories where there is uncertainty 
with the model, where there’s a lot of divergence in the assessment of risk by different models. So again, it’s not very 
sophisticated modeling advice. It’s very much just old-fashioned. 

With respect to best practices related to data, we have a very, very long chapter on data and we go through what kind of 
senior management commitment, what best practices with respect to exposure detail, the timeliness, the testing of the 
data, the validation, the quality controls. There’s a lot in the handout you have, the slides, but I do suggest that you look 
on the IBC website four to six weeks from now, as I believe it will be posted.  

With respect to best practices for model selection, we do suggest, just as A. M. Best does and some of the other sources 
out there for best practices, that more than one model is used. Karen Clark had us change our text on this, or she 
suggested and we agreed with her recommendations. That doesn’t mean you need to own and license, and it doesn’t 
mean you have to run it all the time. What it means is that a broker may run it on your behalf or that it’s considered 
some of the time. So she had us soften the language around that. 

With respect to model operation, again one of the best practices we identified that’s consistent with A. M. Best and the 
other material we saw was that all the switches be turned on, and only if you have a good reason to turn the demand 
surge or the post-event inflation, or maybe you turn it off because you have a better estimate of what you think it will be 
based on your portfolio, but you’re not turning the switches off without some explanation or other consideration. 

One thing that I think is really important is that the best practices necessarily then lead right into what are implications 
for regulatory initiatives in Canada. And that’s really part of what OSFI and IBC was looking for. You can come up with 
all these best practices but what does it mean in terms of how we possibly change the regulatory framework? One thing 
that came out of last week’s meeting with the OSFI MAC is this is just a first step. They’re looking to see how are CAT 
models used in internal models within this new capital framework.  

This doesn’t tell them exactly how to do this. It identifies issues that they then need to take to the next step. But in 
identifying these issues, I believe from a qualitative perspective enterprise risk management framework, good corporate 
governance, it identifies a lot of actions that insurers can actually move on probably quite quickly, but it doesn’t answer 
all the internal model questions right away. 

[One] of the regulatory initiatives we identified as possibilities for consideration is that the default loss estimates are 
eliminated as an option and that really comes out of the best practice that everyone use more than one model. There was 
discussion about the DLEs at the OSFI MAC last week and we have to think about whether the wording has changed or 
not in the final report, but at a minimum they need to be updated because right now they’re out of date. We already 
talked about all insurers using more than one model. 

We have a recommendation in there that the requirement for DCAT is continued. When we met with people from the 
U.S. or from Australia or around the world, DCAT is seen as an excellent tool, and I had someone at the California 
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Earthquake Authority say, “Boy, I wish we had that kind of requirement.” So that’s where that comment came in from. 
Not that there’s any thought of removing the DCAT. It’s just a reaffirmation of the strength of that tool. 

We say in our consequences for regulatory initiatives that regulators understand and appreciate the limitations of CAT 
models unless they place less focus on a single number and that they don’t view it as an accounting exercise. We took 
that and really made . . . It’s not just the insurers but it’s the regulators as well. We note that we don’t think insurers 
should be required to use a particular model and that’s consistent with current practices.  

There was an interesting suggestion Karen Clark had with regard to data. Data’s a big issue. The quality of the data is, 
we talk about there are three uncertainties in the model. The data, the model itself and the non-model perils. Data is the 
one area that insurers can control, so obviously the regulators will be interested in that because better data will definitely 
produce better model results.  

Karen Clark had suggested that regulators consider whether or not an external opinion should be required for data just 
like you have an external auditor or you have your Appointed Actuary. I said to OSFI, for full disclosure, Karen’s at a 
consulting firm now and could probably do good with that kind of requirement. We talked about it a lot at KPMG and 
we actually thought that we would include that for consideration because we do think it has some validity. Maybe it’s 
not an annual basis and maybe it’s not a full review of every piece of data that goes into the model, but we think it’s 
worthwhile for consideration. 

I’m totally out of time. Also in the paper is a lot of international issues, solvency too, the ORSA, your Own Risk 
Solvency Assessment, NAIC . . . Let me just go into the last, developments in Bermuda and Lloyd’s realistic disaster 
scenarios. I think it’s a very accessible, readable paper once it’s published. It’s not too highly technical and I do encourage 
you to share it with your chief risk officers and senior underwriters.  

Mr. Townsend: Well, with that very fast finish, thank you very much. I certainly hope there are now some questions out 
there. Again I would remind people if they’re stepping up to the microphone to please identify themselves for posterity. 

Michel Trudeau: I have one for Jacqui. Michel Trudeau from Dion Durrell. Jacqui, you mentioned that the DLE at a 
minimum needs to be updated. In your work, did you pass an assessment of the adequacy or inadequacy of those DLEs 
at the moment? 

Ms. Friedland: We didn’t look at the DLEs. I don’t want to say recommendation because we’re really not making 
recommendations. We’re identifying consequences of the best practices, and if we identify as a best practice that all 
insurers use more than one model, then a natural consequence is you don’t need a default loss estimate. The IBC had 
prepared, a number of years ago—I forget out of what working group—a paper with recommendations to OSFI on 
potential changes to its earthquake regulations and framework. We didn’t look at that until after we concluded all our 
analysis and in the final writing of our paper and we’d already come up with our own suggestion that the DLE be 
eliminated. Then we read that IBC had actually recommended that a number of years ago, but we did not look into the 
adequacy of it.  

Michel Trudeau: The second question: is there consideration to the fact that if data is one of the key issues in trying to 
measure that risk, to have a minimum standard of data collection required from every insurer, is that a recommendation 
that OSFI is considering? 

Ms. Friedland: Well, there are actually some that exist already now within B9 with regard to geo coding and exposure 
detail. We have a whole list of best practices in exposure detail that address those kinds of things. Now what OSFI or 
AMF or anybody else turns into regulatory required minimums, we don’t drill down to that depth. 

M. Trudeau: OK. All right, thank you. 

Ms. Friedland: The whole chapter on data is very interesting because we quote from some RMS studies and from AIR, 
and there are all kinds of graphs and numeric analysis of how much different the model results are when you actually 
clean up the data. I just didn’t have time to present that in this setting. 
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Peter Lindquist: Pete Lindquist from AON. The catastrophe models as I understand them are related to damage 
amounts or loss amounts. Is there any consideration in what you did as to the knock-on effects that a large enough 
catastrophe can also affect your cash flows, and if your assets are longer than your liabilities you have investment issues 
and things of that nature? Because capital is supposed to cover all kinds of contingencies and a big enough catastrophe is 
going to affect more than just the loss side of the balance sheet. 

Ms. Friedland: Right. IBC had, with OSFI MAC was very specific in its RFP. That wasn’t one of the issues identified 
and it wasn’t one of the issues addressed. It was very much how the models operated, what switches, what considerations, 
what level of detail, how are they used in management? It was those types, how are they used in underwriting and 
aggregation? So we very much developed our questionnaire around the key issues, also looking at the NAIC [Catastrophe 
Computer] Modeling Handbook.  

One thing I want to say because I know there are Appointed Actuaries that work with reciprocals and other insurers or 
provincial insurers who may not have a CAT exposure or significant CAT exposure. While we say more than one model, 
we say there are certainly circumstances where it may not be necessary, but the onus is on the insurer to state why to the 
regulator the CAT model or more than one CAT model is not necessary.  

Mr. Townsend: Yes, Chris Townsend. On the list in terms of the published paper from OSFI, liquidity risk, which 
would be in this case the ability to get to assets at the right time to satisfy the earthquake, is certainly identified as one of 
the risks that have to be addressed. Typically that is not addressed in the model but it’s addressed within the framework 
of the risk governance that the company has around how they manage all their risks, because the liquidity thing is . . . It’s 
hard to know exactly what would be the impact on the selling price of the . . . and the liquidity squeeze at the time. 

Anya Sri-Skanda-Rajah: Anya Sri-Skanda-Rajah from Carpenter. I just have comments, not questions, but I have 
comments for each of you. First one for Pierre Laurin on correlation. You mentioned a lot of different things, 
correlations between lines of business and so on. One thing you also referred to was quarterly development, or monthly 
development if you’re looking at a one-year time horizon, and I just wanted to point out that there is also correlation 
between development factors. Also, you talked about a difference between trying to arrive at point estimate versus 
volatility estimate. It’s really important to consider that when you’re making your selections and parameterizing your 
model, if you are really fixated on a tail probability, you have to be careful that you don’t compound the conservatism in 
your selection for parameters. So be mindful of that. 

Blair, you were talking about the difficulty of evaluating a hundred-year return period, for example. I also wanted to 
point out that that’s even more leveraged for TVaR, where you’re then looking at a probability weighted average of all 
events beyond a hundred-year return period, which is all the more difficult to evaluate. 

Lastly, on CAT perils—sorry, I have even more but I’m restricting myself here—on CAT perils, I can’t even remember 
what I wanted to say. Two things: one was that there’s a lot of uncertainty for perils other than earthquake as well. 
People tend to think that because they’re very low frequency, very high severity, peril’s going to be the most difficult to 
evaluate. But if you look at the model vendors for other perils, they don’t agree. And that is on other perils at lower 
return periods even on an average basis. You have to consider both the single occurrence basis, what most people mean 
by their CAT PML and also the aggregate annual CAT losses, which is what you would want to consider in your capital 
modeling. 

Ms.  Friedland: I mean there’s certainly weak . . . We have a good little table from the Bermuda Monetary Authority 
report, which shows conversions of the earthquake but great divergence of some of the other perils between the different 
modeling firms even though they were all fed with the same exposure data. There are real weaknesses in the Canadian 
winter storm models right now and the wind hail. They’re at their infancy is what we heard from everybody, and there’s 
a lot of work to be done on that. 

M. Laurin: Just on the correlation element. Correlation is one of the harder elements to evaluate in these kinds of 
analyses, and also that’s why I promote sensitivity analysis to look at the range of the potential correlation, because it’s 
very hard to make that judgment call. Your points are totally correct; it’s just that that’s why in my mind we have to look 
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at broader elements, and we look at 100 percent correlation, zero single percent correlation, these kinds of things, and 
play with those numbers and get a feel of the variation of the numbers.  

Mr. Manktelow: One comment for Anya. One comment I’ll make about the difficulty of coming up with a 99th

Anya Sri-Skanda-Rajah: Sorry. Working in reinsurance, absolutely familiar with the difficulty of evaluating these high 
return periods, but I guess what we’re both saying is that the parameter risk and the model risk both increase 
substantially when you’re looking at that section of the loss distribution. 

 
percentile. In general modellers tend to fit some statistical model, some sort of curve to it, so once they’ve fit the curve to 
it, once they’ve determined the shape of it, both the VaR and the TVaR estimates really depend on what shape you’ve 
decided to fit, so that I’d say that the CTE number could be more variable based on your fitted number. They’re both 
very difficult to figure out what the shape of that curve at the end is going to look like, I’d say. 

Mr. Townsend: It is just after 12:00 and so that means there’s lunch on the way. I’m going to just quickly exercise 
moderator privilege before you all get out of here because one of the things that OSFI is looking at, if they go with the 
reserving risk, is, again, just like when you’re doing your own reserving there are a hundred different ways of doing it, 
there are a hundred different ways of coming up with a reserving risk. That means, clearly, that the . . . among other 
things, the regulators at OSFI would have to be comfortable with all hundred different approaches if they’re reviewing 
what you’re doing.  

I thought I’d just do a very quick survey because there’s going to be more work at the pass, but you’re all here in the 
room, of familiarity or possibly use in anger with at least the four methods that Pierre mentioned in his paper. So if I 
could just have a brief show of hands for people who have some idea of what we’re talking about here. Ideally used in 
anger, but . . . So, Hertig, incurred volatility method: how many people, with a show of hands, actually have an idea 
what this is about? [One or two.] OK. Thomas Mack for incurred or paid volatility? [Most attendees.] OK. Boot 
strapping? [Most attendees.] And then Panning for incremental paid? [None.] OK. Thank you. Enjoy your lunch. 

[End of recording] 


