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Moderator Stuart F. Wason: Good morning. I hope that you all had a great time last night at the event. I know that I did. I 
enjoyed the museum and the movie as well. It was a little bit of a trick to find all of the food stations, but I think that I found 
them all. So I hope that you enjoyed it.

Good morning. My name is Stuart Wason, the moderator for this session, PD-26, just to make sure that you are in the right 
room, and this is about a Global framework for RBC; that is risk-based capital, just to be clear, no company affiliation intended 
at all. But perhaps I have re-titled it on the slide that you have on the screen in front of you. Insurers’ Solvency Assessment is 
perhaps the more generic framework for our discussion today.

The three of us on the panel today have been involved with the IAA working party, developing this global framework, and we 
are moving towards the final solution. I know that your program refers to a final document that has already been completed. 
It is getting close to being final, but not quite yet, nevertheless, I think that we have a lot of good stuff to talk to you about this 
morning. 

I really feel outgunned on the panel today. I have two doctors up here beside me, but they need little introduction, I know, in 
front of this audience: Dr. Harry Panjer, from the University of Waterloo, President of the Society of Actuaries, Past President 
of the Canadian Institute of Actuaries; and Dr. Allan Brender, Senior Director at OSFI and formerly from the University of 
Waterloo; and myself, Stuart Wason, Past President of the Canadian Institute of Actuaries and active in insurance matters and 
consulting. 

So what we intend for you this morning… and, by the way, if you are just worrying a little bit about what those turned-around 
flipcharts are to the sides, there will be a test at the end. Just kidding. It is for the next session, actually, so the next session is 
going to use those flipcharts.

Just a little bit of an agenda for us to go through this morning, first of all, I am going to lead off just a bit of an introduction 
about the working party itself and its terms of reference, the membership, the progress overview. I will make a bit of a start 
into the future structure for solvency assessment, as seen by the working party, at this stage. Allan is going to give a lot more 
material in that regard and then Harry is going to bring us to a conclusion with a discussion about risk measures, dependence 
and approximations. Hopefully, we will have a good time for questions and answers at the end.

So, once again, and I know that, for some of you, you may have heard this message before so I will just try to be brief, but, 
for those of you who have not, I think that it is important just to go over what are the terms of reference of this International 
Actuarial Association working party, how did it come into being, what is its importance. I guess that this all started a couple of 
years ago when the International Association of Insurance Supervisors looked around the world at the different systems that 
they employed for assessing capital for insurers, that they realized that they had less of a standardized approach or a uniform 
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approach, than the banks had, through the Bank for International Settlements, and they wanted to move towards more of a 
uniform approach worldwide. 

They made a request to the actuarial profession as to whether we could be of assistance, and the IAA struck a working party 
to get started on that. The work that you are hearing about today is a tangible outcome of that. So the terms of reference of the 
working party are up there in front of you and it was really to develop, once again, a global framework for assessing solvency 
in insurers, probably to focus more on principles than nitty-gritty numbers, country by country, although we were tasked with 
coming up with practical risk measures and also to provide guidance specifically on internal models because this was perhaps a 
surprise to some of us, but there seems to be a fair appetite by the IIS for the use of internal models by insurers. Maybe that is 
largely coming from Europe, but there are other countries that are in favour as well. That is not universally accepted, of course, 
by supervisors around the world. 

So the working party consists of twenty actuaries from around the world. I think that you will see a fair spread: About eight from 
Europe, eight from North America and then four from Australia and Asia, one of those being Japan, one being India. So we did 
try to straddle the globe. We did call ourselves a working party and we all understand the work, but we did try to have some 
partying too so this is one of our face-to-face meetings in San Francisco not too long ago and you should recognize a couple of 
shining faces up there, at least of the three of us anyway, somewhere in the group.

Just some comments about our progress to date from when we were formed, which was March of 2002 up to roughly the present 
time. We have met face to face three times and numerous times by a conference call so that is a challenge with the time zone 
difference. It would usually be a happy circumstance for the Europeans who would get to tune in sometime in the afternoon; the 
North Americans would have to get up at some ungodly hour in the morning; and the Australians would be just about falling 
asleep so, on average, we were all happy. That is a good actuarial working party.

We have made a number of presentations outside North America. Certainly, the European Commission is quite interested in 
anything that the IAA can provide because they would like to move towards Solvency 2, if you like. They have a simplified 
system right now, Solvency 1, fairly simple measures for assessing solvency risk in insurers. They know that they need to go to 
something better, especially with the move towards fair value and IAS standards on insurance accounting. So you can see on 
the list there that we have met with the Europeans, in one way or another, a few times. What we have produced for this spring 
is a draft, incomplete report. It is getting quite close to completion, but we are targeting this fall actually to produce the final 
report. In early September, the final report will go to our parent IAA Insurance Regulation Committee.

We made a similar presentation to this at the last General Meeting of the CIA and I thought that I would just report on some 
progress since that time for those of you who tuned in to our session at that meeting. We believe that the principles that we 
have defined in our report for insurer solvency assessment have really been quite well received by all of the audiences to whom 
we have presented so we take that as a good sign. We really have to backtrack very little on those principles so that is quite 
encouraging. We have been working steadily on the case studies: Life, non-life, and health case studies, three of them. That 
has required a lot of work that has taken perhaps more time than some of us expected, but, for those of you who have been 
involved in case-study work yourselves, you know how long it can take to make sure that they demonstrate the key principles 
that you are trying to talk about. 

We have spent a considerable amount of time in the last few months on the topics of market risk and, to a lesser extent, credit 
risk. If I could put out a little bit of a plea to this group, I think that that is an area where the profession probably would benefit 
by more papers, more discussion on how to assess market risk and credit risk. There would be different approaches or comple-
mentary techniques to what is used within the banks right now under BIS.

We have been successful, since November, in developing a standardized approach for non-life insurance, and Allan is going 
to talk a lot more about this so I am actually just going to… I actually did not quite finish that statement, but Allan is going to 
complete it, I know, later so I am going to leave you hanging on that one for a minute.

So a considerable amount of time was spent in the last few months, developing that standardized approach for non-life. We think 
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that we have had some success in that area and we will be ready to show that through the case study. On the other hand, in the 
life insurance case study, we have really spent most of our time trying to develop an internal model approach, an advanced ap-
proach, if you like, and have had relatively little time to spend on standardized approaches, although at the Canadian Institute 
of Actuaries, I went to session yesterday on mortality risk. We have now some very tangible work of our own in that regard on 
how to come up with a standardized approach for assessing mortality risk so, if that is okay, we would love to plug that into 
the report because I think that that is a very complementary piece of work. Just, finally, there are some sections of our report 
that are not quite complete. 

So that is just an assessment of the work that we have done since last November. The next steps, obviously, we just have to finish 
off and polish off what we have on our plate. We hope to do that through this summer and early fall and the final report will be 
presented to the IAA’s Insurance Regulation Committee at its fall meeting, which is actually in November of this year.

So what I would like to do now, I guess, is that Allan and I will just walk you through just some of the key components of the 
Working Party Report, the work that we have developed to date, and this just a thumbnail sketch of the key principles that 
we have developed in our report. We will just walk you through a number of these. They are kind of ordered in priority from 
top to bottom, as we see it, and first up on the list is: The working party recommends that, indeed, there does need to be a 
multi-pillar approach to supervision in insurance entities, just like there is in the banking sector, that the advantages of having 
a multi-pillar approach are clear and evident. We are not just copying BIS for the sake of copying, by any means. It just seems 
to make logical sense. 

First of all, there should be a pillar 1 set of capital requirements for insurers. They provide a snapshot of the financial position 
of an insurer, but these minimum capital requirements may not be successful in providing information about the impact of 
various adverse circumstances. If we use factor-based approaches for setting those solvency requirements, they may not help 
us to understand an individual insurer’s specific risk because those may be patterned after overall industry experience. So that 
leads us to say: Well, pillar 1, minimum capital requirements are important, they are necessary, but they are not everything that 
we need to know about assessing insurer solvency. 

We also need something more and that would be pillar 2, a process of supervisory review of insurers. It is also required to better 
understand the risks to which an individual insurer is subject and the way in which that insurer goes about managing those 
risks. Then, finally, pillar 3 would be a process of market disclosure measures as well. 

All types of risk need to be included in the framework. Allan is also going to speak to this item in a slightly different way, but 
the thing that I would just mention here is that, once again, the working party is of the view that all types of risk need to be 
represented and captured in some sense in one of the three pillars, perhaps in three of the pillars, but all types of risk need to be 
captured somewhere in the three pillars. We would recommend that underwriting risk – credit risk, market risk and operational 
risk – be captured within pillar 1, a set of capital requirements. 

The underwriting risk category, of course, is there. Some might call it liability-side risk or reserving risk or something like that. 
We chose to use the term, “underwriting risk” because insurance is all about the underwriting of risk, whether that be general 
insurance or life insurance. Then credit, market and operational risks, certainly, if you have your banking-sector hat on, you would 
recognize those as being appropriate for the insurance sector as well. Operational risk has come up for a fair bit of discussion by 
ourselves within our own group and also directly with the IIS, when we met with them on June 4th in Washington and we had 
a fairly good discussion on this. There seems to be little doubt that operational risk is an important risk for insurance entities. 

In any of the studies of insurance failures, whether you are looking at HIH equitable in the UK, there was a Sharmer (ph) Report 
prepared by the Group of European Supervisors on insurance failures in the European region. They would all point to the fact 
that a strong, contributing factor, in a number of the insolvencies, is management-failure, operational risk. So, with that sort of 
a background, the IIS would be hard-pressed not to suggest that operational risk should not be in pillar 1. 

So, having said that, that is probably a very logical direction. The next questions are: Okay, how much? And which studies 
can you point to? How much data do we have in this regard about losses? Of course, the banks themselves are struggling with 
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that. The BIS has put together a number of quantitative-impact studies to try to gather data in this area. The insurance entities, 
I think, are further behind in that data collection phase, for sure. More work is going to have to be done on opportunity and 
perhaps the first step is to just try, for the supervisors, to gather from the insurance industry a set of best practices in the area 
of management of operational risk. 

The approach that has been suggested just recently, April of this year, by the Basel, the Bank for International Settlements, in 
their consultative paper 3, you can go on the website and take a look at the www.bis.org. Their approach to operational 
risk is perhaps one that is worthy of consideration by the insurance sector as well. It allows for a lot of flexibility in the types 
of measures that banks can use in assigning a capital requirement on operational risk. So I believe that the banking supervisor 
is trying to head towards encouraging banks to develop techniques in the operational risk area and to give them credit that, if 
they manage operational risk well, they should get credit directly in their capital. So that is a little bit of a longer talk on just 
operational risk, but, for the rest of our presentation, we will spend more time on the other risk categories.

We talked about this before and I will not dwell on it too much. The working party has a distinct preference, and has had from 
the start, a preference to focus on principles-based approaches to setting capital requirements in insurers, trying to focus on 
doing the right thing, but it does require a certain structure, a relationship between the supervisory authority and the insurance 
industry. It is one of reliance by the supervisor on the competence of insurers that they have the technical skills to assess and 
to manage risk. We may take it for granted here in Canada, but that balance is not always in place, country by country, around 
the world, as supervisors would like.

A rules-based approach is objective and simple. Those are two admirable qualities; unfortunately, they can encourage gaming 
of the system and this is done as a logical outcome of having a rules-based approach. The working party does recommend that 
we start with a principles-based approach, but there is a logical rationale for having some companion rules which are objective 
and simple, especially the supervisors, I think, appreciate knowing when and an insurer has gotten into difficulty and they have 
kind of gotten to the last step. They need an objective benchmark or threshold to say to the public: This is when the insurer 
actually crossed over the line.

A total, balance sheet approach: Of course, one of the fundamental challenges, as we began our work as a working party, was 
that we were asked to put together a global framework for solvency assessment, as one would say, and we said to each other: 
How can we possibly do that when each country has its own financial reporting system, its own set of capital requirements, 
its own peculiarities, its products are different? How can we do this if we have to make reference to each country’s accounting 
system? So we adopted fairly quickly that we would prefer to recommend that solvency be determined on an economic basis, 
as measured by the difference between the best estimate and fair value of an insurer’s assets and the present value amount of its 
obligations, when determined at a very high confidence level, say, 95% CTE conditional tail expectation, if you like.

So that would be the principle under which we would operate. It could be that a given supervisor will not be comfortable in 
their jurisdiction with allowing individual insurers to fully operate under that principle, in which case, they may back down 
to a more standardized approach beneath this, but, at least, they would have designed their standardized approach with that 
goal and vision in mind.

Select an appropriate time horizon is critical if we are talking about insurer solvency assessment. We are setting up capital require-
ments for an insurer. Now, what time horizon are we thinking that that capital is going to be adequate to protect the insurer? Is it 
a lifetime? Is it just the next year? Just what timeframe are we talking about? And to what confidence level as well? The working 
party, in the end, after much discussion, looks forward to comments and feedback from each of you as well here today. 

We would propose two tests: One is a short-term test; in other words, it might be appropriate and applicable for short-term 
business. Much of general insurance – not all general insurance – but Anave(ph) and Sun Life are relatively short term as well. 
The one test would be short term, where we determine, for all of the company’s risks, at a high level of confidence, say 99% CTE, 
that what we are looking for under this test is that, at the end of that one-year period, we would have sufficient assets to provide 
for the liabilities on a best-estimate basis, as well as allowing for some moderate margin for adverse deviations. Perhaps that is 
being measured at 75% CTE, maybe at 60%; let us not get fixed on the 75%, let us just suggest a moderate confidence level. 

http://www.bis.org
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However, for longer-tail business, where we have complex options and guarantees, as we frequently do in a life insurance busi-
ness, seg fund guarantees, for example, that first test will not be adequate at all to provide for solvency and we would propose 
a longer-term test, which looks at the lifetime of the business, but recognizes a slightly lower confidence level in recognition of 
the fact that the insurer has an opportunity, over the lifetime of the business, to manage those risks.

That just brings us down now to standardized approaches and, of course, our work was to provide the supervisors with a vision 
about what advanced approaches would look like for insurer solvency assessment, as well as standardized approaches, which 
might be more tractable for supervisors, as well as insurers.

So, Allan, over to you.

Speaker Allan Brender: Good morning. It is nice to have terminology for things that we have been doing for a long time. What 
I am supposed to be talking about is different ways of determining what an actual capital requirement is. The language that 
we are using is that we have two different types of approaches: One is the so-called standardized approach, and the other is, 
what we might call, advanced approaches. Standardized approaches really are things that apply uniformly across the industry; 
advanced approaches are methods for determining capital, but begin to recognize that individual companies have particular 
circumstances. 

I can tell you that, way back twenty years ago since I started working on MCCSR, the original intention was to have what, 
today, in the new language, would be an advanced approach; in other words, to really have something where each company 
would model itself and determine the capital that it really needs. That is the terminology today, economic capital. At the time, 
my colleagues, in what was then the Department of Insurance, would not go for that because they needed an “objective capital 
requirement” that they could put before a judge and say: This is the objective test and the company does not meet it, and we 
need you to declare the company bankrupt, and so on. If you were going to have something that was not objective, initially, 
there was open argument about whether it was right and they did not want to get into that stuff.

So we started off with what, today, we would call, standard approaches. So standardized approach is a method for determining 
capital that is applied uniformly. For example, the kind of structure that we had, in the original MCCSR, it listed a bunch of risks 
and it said: These are the factors and you multiply them by specific of exposure to these various risks, which are detailed, and 
take all of those things, add them up and, at the time, that is all that we did was to add them up and get your capital require-
ment. MCCSR has changed over the years and so some of it may not be considered strictly standardized approach anymore. 
We will talk about that. 

One of the things, of course, is that, if you set out to do this kind of thing, you want to have something which is uniform for all 
companies, which means that you are going to be a little bit conservative because you are going to do testing of the numbers 
that you come up with and see who meets the criteria and who does not meet the criteria, and you want to make sure that the 
tests are fairly rigorous, which means that it is possible that, for some companies, you are going to require more than they, in 
some sense, really need and what the individual economic capital would determine. But, in this initial approach – and it is sort 
of at the first, crude level – you will need something, which is fairly standard. So there is definitely an element of conservatism 
built in and the feeling that, for a well-run company, perhaps if they did sort of an economic and a more realistic capital test, it 
would come up with something, which is lower than what the standard test would produce.

One of the things, though, is that now that we have moved beyond the MCCSR, we are talking now about a requirement or 
an approach for the world or for a good part of the developed world. What we are realizing is that we are not in the business 
of coming up with factors or a single approach that is going to apply everywhere because countries are significantly different. 
They have different accounting systems. Originally, we were hoping to do everything in the context of international accounting 
rules, but I think that we have decided not to wait for that, and the world maybe does not believe that that is going to happen 
as uniformly and so on, so we had to do something that did not depend upon accounting rules, but we had to recognize that, 
and that is why we had this total, balance-sheet approach idea. 

But we had to recognize that different countries had different accounting systems and there were different levels of reserves. 
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That is going to impact on, what you call, capital and what is left over, and it is going to impact on how much capital that you 
think you need because the more conservatism that is built into the reserves, perhaps the less that you have to build into capital 
requirements. Different countries have different economic systems, different legal systems, different ways of doing business, 
different products and different actual, insured experience, different mortality tables and things of that kind so that that speaks 
to the idea that you cannot get uniformity and a single set of numbers that will apply everywhere. 

This, I will point out, is different from Basel, different from the banks. The bankers seem to have the idea that banking is banking 
is banking and Basel’s notion of pillar one requirement in capital is that the Basel Committee comes up with factors and they 
come up with numbers. It is not just methodology. They come up with uniform factors that apply everywhere. What is new 
in Basel, for example, is that they are now introducing factors for credit, which depend upon the ratings. Implicitly, they are 
assuming that Moody’s and Standard & Poor’s are going to be everywhere because they have to assume that a double A means 
the same thing, you know, here as it does in Europe or in Africa or in Asia, and so on, which may or may not be justified, but 
that is their approach. 

If you look at the Basel proposal now, this consultation paper three, one of the things that you will find out is that interest-rate 
risk is considered a pillar two risk. Pillar two is stuff, which supervisors do. It means the stuff, which is going to vary by country. 
It is kind of strange. You think: Why bankers of all people not to be able to come up with the way to handle interest-rate risk? 
Well, you know, markets vary by country. I mean, just compare Canada to the US to Europe, Germany, in particular, and you 
can see that the structure of interest rates, the levels of interest rates and, therefore, the risks involved in them are quite different. 
So the Basel folks realized this and they said: We are not going to handle this in a uniform way so this is something that we are 
going to leave to the countries and, in their vision of the world, that means pillar tw. 

So what we are proposing is not a set of uniform factors or identical capital requirements, but a uniform methodology, which 
each jurisdiction would then use to determine its requirements. I have said why that has to be so. So capital requirements for 
the same business, done in two different countries, will not necessarily be identical, under what we are saying, but the method 
of determining them will be consistent. 

Now, our standardized approach is something like MCCSR and the old MCCSR, as I said, was just factors and that is sort of 
standard. The first time that we departed from that is when we introduced the provision for lapse risk. For lapse risk, basi-
cally, we could not find a simple factor approach that would work and, really, what we ended up saying is that a lapse risk is a 
component of capital and is really the difference between the numbers that come up by the actuary doing two different valua-
tions: One with expected lapses and one with lapses that are deemed to be unfavourable, to some extent. What is deemed to be 
unfavourable, as we know that, in Canada, depends upon the type of products. Sometimes unfavourable means lapses that are 
higher; sometimes unfavourable means lapses that are lower, and you have to divide your products accordingly. 

One of the points that I want to make if that, first of all, we would consider here probably as standardized approach because 
it is a standard methodology. The fact that we use liabilities, as a measure of risk in any case, in any standardized approach. It 
is true that liabilities are calculated by the actuary so, in some sense, you might say that they are company-specific, but, in the 
context of insurance, I think that you have to consider liabilities, actuarially calculated, as a sort of a standard thing and we 
would sort of consider this way of handling lapses as being kind of normal. I think that, in a lot of other countries, the first 
thing that they are going to do with lapses is to apply some factors to liabilities. I think that they will be wrong, but it is the 
simple thing that comes to mind. The point is that, in Canada, because we have been using gross-premium valuation for ten 
years now, we have learned how screwy lapses can be and we have learned that you cannot really look intuitively at a product 
and know immediately how lapses affect you directly. 

So we had to come up with the kind of approach that we did, but, for most of the world, lapses do not enter into the valuation. 
In most of the world, I think that a lot of people do not have a really good feeling for how this stuff comes into play and so 
they will initially do the simple-minded thing. Once the new, international accounting standards come into play, lapses enter in 
and it will be very similar to the kind of stuff that we have been doing for the last ten years, and that experience will grow and 
I think that you will find people changing.
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Now, an advanced approach, if I am talking about standardized approaches, it is contrasted with an advanced approach. An 
advanced approach is one that begins to recognize the specifics of the company. It makes use of company-specific measures 
of risk. For example, for segregated-fund guarantees, we are now letting companies use models. In this case, the “we” is not 
this “we”; the “we” is OSFI. But companies are, under certain circumstances, allowed to use their own models to calculate part 
of the capital requirement, which applies to segregated-fund guarantees. That is something very different from a standardized 
approach, and I will talk about that. 

This is a slide that you have seen before. The point here is that there are a number of different types of risk that have to be 
considered. Underwriting risk is the one that we will talk about, that varies by the kind of products that you write and what the 
various risks involved are. Credit risk and market risk are things that sort of are handled on their own. Credit risk, for example, 
should, obviously, necessarily depend upon the kind of insurer you are. If a P&C company or a life company own the same 
assets, then, implicitly, there is the same risk, and the requirements should be treated the same way. ALM is a different story. 
There may be a difference because of the matching. 

We do want to recognize risk management and relationships between different risks. So, once you get into this question of rela-
tionships between different risks, you start talking about correlations and so on. Those of you, who are familiar with the United 
States version of risk-based capital, know that you do a lot of factors times measures of exposure, add them all up in various 
categories, and then you plug them into this magic, square-root formula, which is meant to recognize co-variance relationships 
between different types of risk. Harry will be talking about that so I am going to leave it.

Things which are not covered in pillar one, and there are lots of things, some of which we do not know how to handle very well, 
some of which are not very quantifiable, are things which, in fact, we leave to pillar two. Pillar two is supervisory stuff. Now, 
pillar two may mean that there is no capital requirement, and it is up to supervisors to constantly keep their eye on these sources 
of risk and make sure that the companies are handling them properly. So you get into this whole notion of risk management. 
I would suggest that, if you look at this field of risk management, it has grown up because the Basel Committee implicitly had 
this notion of pillars one, two and three, for quite a few years, not just in the Basel 2 structure, but before that. 

So the notion of risk management was something that came out of the Basel Committee and risk management, as a discipline, 
has grown up within banking because of that. The success of risk management is that the banks realized that it is something that 
is actually a useful approach and it has influenced the banking culture and it has been absorbed into the banking culture. In the 
long run, I can say, as a supervisor regulator, I think that we would like to try to achieve the same thing in the insurance industry. 
I think that we have a long way to go because the insurance-industry culture does not really revolve around risk management. 
We manage other people’s risks; we are not very introspective and we do not look at our own risks very well. 

As far as underwriting risk, it just seems to be easier to do short-term stuff than long-term stuff. You can somehow get a handle 
on it. You can use the assets that you have. You do not have to worry about reinvestments and so on. You do not have to worry, 
in the short-term risks, about policyholder behaviour because usually you are talking about coverage, in which you insure for 
a short period of time and then you worry about paying claims. That is sort of the P&C approach. It is also a group-insurance 
approach in life companies.

In life insurance, underwriting risk would involve at least these four things: Mortality, morbidity, lapses and expenses. 

Mortality, as has been mentioned by Stuart and I talked about it yesterday, we are, in fact, in Canada right now, working on 
changing the MCCSR mortality factors, and we have been greatly helped by the existence of a lot of this work. Some of the 
people who were on the committee, that is helping OSFI with the mortality factors, are also people who have been working 
with our working party and we are using, what, I am very pleased to say, is, I think, the latest methodology, the stuff that, in our 
Working Party Report, that we are recommending, in principle, is stuff that, in fact, we are applying now. We will have, I think, 
some pretty good factors, very well based, but it involves a lot of calculations. We have taken the whole CIA’s inter-company, 
mortality-study experience for the last couple of years, which Waterloo collects, and we are using that with property security 
so we preserve confidentiality and that sort of thing. But we are going to get some good numbers out of that and we are really 
applying this methodology. 
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Lapses, as I have said, I think that a lot of countries will take something simplistic to start and be wrong, but it is better than 
nothing. Expense, we do not even have anything for expense in MCCSR, right now, but it would be reasonable to have some 
percentage of a company’s existing expenses, you know, one year’s worth of expenses, take some percentage of that and put it 
in. There will be some approach, but it will probably be fairly simplistic.

General P&C insurance, I have not been involved with this approach, but I will tell you that the idea is much more statistically 
based, in many ways. You look at coefficients, variation, confidence factors, size factors. Harry will be talking about a lot of this 
stuff as well. For P&C insurance, in particular, reinsurance and it is defines and how it enters, is more complicated, I think, 
than it is in life and more important to the industry. There is a very heavy reliance on reinsurance and ways that perhaps you 
did not see in the past, in life insurance. Of course, the hardest thing about P&C insurance is that the risk is mostly about claims 
that have already occurred, but you do not know for how much and you are subject to quick decisions and to changes in social 
trends and all kinds of things. All you have to do is to just ask anybody, who is aware of what is going on with auto insurance, 
right now in Canada, as to how crazy it is. 

Of course, there is the correlation element, which I will be entering as well. We are also looking at health insurance as a separate 
type of discipline, a separate type of company, and there is a description of that as well. 

The text of our report still has a lot of work that is still yet to be done in this respect, but the basic text would just give sort of 
an outline of general approaches in each of these cases. We are doing a couple of things beyond that. There are quite a few ap-
pendices in our report, which have a lot of the detail; moreover, because we are not coming up with a simple or single formula, 
we do not want to put specific numbers in the body of the text, but we do want to illustrate how all of this methodology would 
be applied. So we have, at the back of the report, three appendices, which are detailed case studies, where we try to show how 
you would apply the methodology for a life company, a P&C company and a health company. There, we do have numbers, but 
it is under the label of “case study” so these numbers are sample numbers and we are not suggesting necessarily that those are 
the numbers that everybody should adopt.

When you come to think of other types of risk, there is the single approach applied to all types of insurers. Under credit risk, 
I mean, we think that there are a whole bunch of different sub-risks: The risk of asset default or the risk of bonds being down-
graded or migration, the ratings changing, not necessarily down all the time. You lose something if you have an asset that is 
downgraded. Its value changes, particularly if we are going to go into market-value accounting, which is going to be significant. 
So you have to look at that as something of a loss as well. Changes in interest-rate spread, problems with settlement, sovereign 
risk, the risk that, not in every country, is triple A plus. Some countries are not; just look at Argentina, for example. Risks of 
concentration, in the USRBC, are the specific factors that apply to the ten largest holdings of assets, for example. Those are the 
ones in which you have a concentration. Of course, now, we talk about counter-party risk because everyone is into derivatives, 
and so on; you think of it that way. 

We have classified this risk and say that there are really two categories relating to these risks: The risk that relates to the actual 
assets that you have and the risk that relates to he assets that you are going to buy. Your reinvestment policy becomes part of a 
lot of the things that we take into consideration. I mean, just think of it, you cannot do ALM for life insurance without having 
a reinvestment policy. That is one of the big differences between long term and short term. We talk about that as type B and we 
sort of consider that differently. 

Appendix E has a lot of discussion on credit risk so what is in the text is actually just a short proxy of that. When it comes to 
credit risk, I will just point out that we have, at MCCSR, a pretty much standard approach to credit-risk factors, depending upon 
asset-rating classes, and so on, the kind of thing that Basel is just now getting around to for banks. In Basel-1, basically, they had 
only one factor, called 8%, and in certain bonds, you might only apply the 8% to 50% of the bond, which means a 4% factor, 
but it really did not distinguish between double-A bonds and B bonds, and so on. It was 8% for all commercial bonds, period. 
We have been much more sophisticated from the very beginning, with respect to that. Basel-2, though, is interesting because 
they are starting to also allow advanced approaches, company-specific approaches for the credit risk that they hold. 

There are actually three levels of advanced approaches that you can consider, and what is interesting is that the Basel Accord 
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is actually using some very actuarial concepts, although they use some much longer words to describe it. The words that they 
should be using are “frequency” and “severity”: “Frequency”, the probability of default and “severity”, whether default is going 
to cost you if it occurs. I mean, certainly casualty actuaries are very familiar with that, people who do group insurance should 
be very familiar with that approach.

The factors that are in the standard approach are some amalgamation of frequency and severity, and they are sort of standard 
factors that the Basel Committee has picked. But what they will allow is a bank to use, at the first level, its own frequencies, 
but use standard severities. I want to point out that this is much more important for banks. Insurance companies buy assets; 
banks issue loans and create assets and, when they create these assets, they have internal rating systems. Now, for Basel to al-
low a bank to use its own frequencies, they have to have some confidence that the bank, in fact, has a decent rating system. So 
the bank has to have all kinds of statistical data to back up its rating system and show that its rating system does correlate to 
frequency of defaults, and so on. 

What is being done is that there are a lot of requirements being put on the banks, in terms of that. Banks have to hire Ph.D. 
statisticians. In terms of the regulators, at OSFI, we have hired a number of Ph.D. statisticians. There are going to be huge data 
(inaudible) from the banks to us and everybody is going to be checking all of this stuff. This is one of the conditions that comes 
up. You can use advanced approaches, which are appropriate to your institution, but there has to be confidence that what you 
are doing is well founded because the assumption is that, if you use an advanced approach, it is going to produce a more ap-
propriate, but definitely a lower capital requirement than would be produced by the standard requirement. 

The standard requirement, as I said, has built-in, conservatism. It is meant to cover all cases. If you want to tailor things, you are 
going to get something, which the better institutions will come up with a lower capital requirement. The supervisor needs a lot of 
confidence that there is justification to giving up that conservatism. Why would the supervisor give up the conservatism? They 
have to have the confidence that, in fact, the institution is well run and that the capital really will not be needed as much.

Basel has a second approach and that second approach will let a bank use its own frequency and its own severity. So, of course, 
there are all the more statistical requirements about tracking severities as well. To have really good statistical information about 
severities, you have to have a lot of defaults; therefore, you have to be a much bigger bank. The final level is to use some of 
these commercially available, credit risk models that are out there: Current metrics KMB, those kinds of things. Basel is not yet 
ready to even entertain the idea of letting people use both models.

Market risk is a similar sort of story. We have lots of different categories under market risk. We have a type-A and type-B market 
risk, relating to your current assets versus your future assets, and a very long discussion about market risk. I have covered a 
lot of this stuff. 

The point here is this: To be able to use advanced approaches, you are going to need, under any regime, specific approval from 
the supervisor. The kind of regime that we go through in Canada, in terms of allowing companies to use a model for its segre-
gated-fund requirements, is one where we have a guideline and it has ten pages of requirements. The important thing is that 
seven of those ten pages do not deal with the model and they do not deal with capital. They deal with risk management so the 
way that I put it is this: Risk management is the first line of defence. It is what a company does to prevent trouble from occur-
ring. Capital is the second line of defence. It is what you need to pay for trouble if it breaks through the first line and actually 
happens. You are allowed to use advanced approaches if we believe that the risk management is very strong and that there is 
a less likelihood of trouble occurring.

I think that I have given a number of these examples. One that has been introduced in Canada that is worth describing or just 
commenting on is a change that we made to MCCSR last year, where, for certain products that are labelled as “risk pass-through 
products”, like universal life. It is argued that the asset defaults are passed through to the customer because the customer is given 
a yield, depending upon a certain index and that index is related to a block of assets. If default occurs, the value of that asset 
portfolio goes down and there is less credited to the customer. So why do you need quite as severe, asset-default requirements 
on the company because it is not going to bear that risk, at least not totally? Well, of course, we know that the pass-through is 
not perfect, but the greater the pass-through, the less need that there is for some of these risks. 
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So we introduced a modification, which, I would think, falls under an advanced approach. Now, have we put out specific re-
quirements, which you have to get, in terms of getting approval? In a sense, we did because these requirements involve looking 
at correlations, these requirements involve saying that the assets backing these products are definitely segmented, separate from 
all of your other assets. The interesting question, though, is that we did not say how we were going to check that, and that is 
core to this notion of advanced approach. Well, in fact, what we are going to ask is that the appointed actuary, in the annual 
memorandum, will have to discuss exactly how this segmentation is done, how this correlation coefficient is calculated, and so 
on. So that will be a form of requirements for permission, equivalent to getting permission to use advanced requirements.

I am over my time. I can just tell you, though, that these are the kinds of things that regulators or supervisors are going to 
want to look at when they are talking about using advanced approaches. What is the quality of risk management? What is the 
quality of the company’s personnel who are doing this stuff? How good are the company’s data? How good are the models? We 
want to see that. If the models are based upon financial economics, we might have some well-known financial economists look 
at the models and say: Yes, that makes sense. What kinds of controls are there on the whole process that uses these advanced 
approaches? 

Moderator Wason: Thank you, Allan. 

Speaker Harry H. Panjer: Good morning. Thank you very much, Allan, for leaving me some time. No, I do have plenty of 
time.

I am going to be talking about some of the technical work that we have been doing. Our group of twenty people consists of 
wide ranges of expertise, some very technical people and some senior management people regulatory people, so we have a re-
ally interesting mix. When we started this project, we were really told to go back to square one and to start with a clean sheet 
of paper and think about this process from the beginning, rather than starting with a particular style of formula or a particular 
approach or in some given country. 

So we have actually gone back and thought about all of the different inputs into building a foundation for a rational, capital-
requirement system. We talked about the advanced approach or, as somebody has referred to it, as the internal model, as being 
the ideal framework for a capital requirement since it reflects all of the characteristics of the company. In practice, as was men-
tioned earlier, that is not going to work in many jurisdictions. Countries are going to want fairly simple formulas that they can 
apply, and we have lots of experience of those formulas in Canada and the US and some other countries, where the company 
submits, as its input, its exposure base and a number of factors are applied to those exposures, and some formulas are applied 
overall to come up with a capital requirement. . 

So one of our challenges was really to try to link the idea of our internal model with a simplified, standardized approach, based 
on formulas. You have internal consistency between those two. We always wanted to make sure that there was always an incen-
tive for a system to move to a more advanced approach, given the availability of actuarial skills, technology, et cetera. So this 
approach would require that simplified approaches were generally more conservative than the advanced approach. 

I am going to talk about three sub-topics. One is on a fundamental discussion of risk measures, which we have actually had in 
Canada here, particularly in connection with the development of capital requirements for seg funds. Also, dependence, here 
dependence is in both a positive and a negative sense. Dependence includes things like natural hedging, where you actually get 
credit. It includes the concept of independence and, or of positive dependence, where things move together. The third, the piece 
on approximations is really about linking the internal-model approach with a simplified approach and making sure that you 
have consistency and that you have a formula approach that is simple enough to be easily applied without complex company 
inputs, leaving more than the basic exposures for various classes of insurance and classes of other types of risks. 

Stuart has already mentioned that we have taken a balance-sheet approach to separate the accounting issue from the capital 
requirements. So, when we talk about a total, balance- sheet requirement, we are looking at the set of assets that will be required 
to meet all of the liabilities with a high degree of confidence. So the peer capital component, given an accounting system, would 
be to take that total, balance-sheet requirement; separate out, by subtraction, the reserves that are calculated; and the balance 
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would be the capital requirement. So, theoretically, you would end up with a system, where a country, that uses very conserva-
tive accounting systems, of course, would have smaller capital requirements to end up with the same result as a company that 
uses a much more liberal approach to reserving. So we are looking at the overall value of assets that are required to support the 
business with a certain degree of confidence. 

We have been focussing on these kinds of coherent risk measures. This is new stuff in the literature. Six years ago, I think, was 
when the first publications came out in this area and I think that we have had this discussion in the CIA a number of times in 
connection with the development of requirements for seg funds. Value at risk or quantiles are not coherent and they do not 
have certain desirable properties so we are going for risk measures, in general, that are coherent, and coherent risk measures 
of a nice set of technical properties that seem completely sensible, although there are some exceptions to these cases. One can 
construct certain situations, where sub-additivity(sic) would not necessarily be observed, and those are in certain limited-li-
ability situations, where you pit risks together and you actually end up with a risk that is larger than the sum of the two. But, 
in general, we think that, as you put risks together, the role of the capital requirement gets smaller.

There is a nice theory about coherent risk measures and distortion measures, but that is to say that the total, balance-sheet 
requirement can be thought of as an expected value of a distorted risk measure. What that means is that, in actuarial terms, in 
the context of life insurance, that is what we have already been doing. In reserving, you add some safety margin to your mortal-
ity rates and then you calculate expected values, using those adjusted mortality rates. That is an approach to, what we call, a 
distorted risk measure. For coherent risk measures, the capital requirements can always be written this way so that it provides 
a simple framework for actually thinking about the total, balance-sheet requirement. 

We are, of course, recommending a total, balance-sheet requirement, based on CTE or conditional tail expectation. That is a 
term that is used more in Canada than elsewhere. Tail-value risk is the more common term in the finance literature and in the 
foreign literature so I will use them interchangeably. X-sub-Q here is just a quantile so it is the term representing value at risk, 
how much total, balance-sheet requirement is for a particular safety level, which we, in actuarial terms, call the probability of 
ruined (ph) Q here, or 1 minus Q is the probability of ruined… Then the total, balance-sheet requirement, you will see at the 
bottom, which includes both the reserves and the capital, is just the expected value of losses for the company. 

I might, just as an aside, mention that, in the finance literature, often you see lots of minus signs. It is because there are measur-
ing negative results, and negative results mean losses. It is much easier just to get rid of all of those minus signs and think in 
terms of losses, where the negative results are actually gains. So we will avoid all of those negative signs. 

So tail-value risk is just the value risk, plus the expected shortfall. The idea of this is that it picks some characteristics of the 
extreme tail. A 99% quantile, for different distributions, for different shapes, can, in a sense, be different from each other, from 
a safety point of view, because the accidence (sic) above that quantile can look very different. So to pick up on some of the 
characteristics of the tail, the simplest characteristics of the tail are just the average amount that you would go over, if you went 
over, and that is built into tail value or risk. There are lots of other coherent risk measures that are more complicated and that 
pick up more characteristics of the tail, but I think that this is what we have been favouring. 

In terms of the relationship between value risk and tail-value risk, that difference depends on the shape of the distribution, 
as I mentioned. For normal distribution, that difference might be quite small, but, for a skewed distribution or a heavier-tail 
distribution, it could be larger, as shown in this graph. You will see that difference. The bottom is a little bit larger. 

Now, it is important, though, no matter what you choose as an appropriate risk measure, if you have this kind of loss distribution 
for the entire company, the answer is always a quantile. It is always a number along this axis, and it is measured in dollars or some 
other monetary unit. It tells you how much money you have to put up. So we could always simply think in terms of a quantile, 
so separate out the discussion of the risk measure from the discussion of the other pieces underpinning the methodology.

So we have been favouring tail-value risk. This seems to be a sensible thing to do. It has been adopted in Canada for some 
products and it is being adopted in the US, as well. They are really copying this model for some products. So this seems to 
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be the trend until we come up with something better, or some researcher somewhere comes up with something better, we are 
sticking with that as a good risk measure. So that is topic one.

Topic two, dependence: The approach that we are taking is quite a statistical one, in terms of fundamentals. You have seen lots 
of graphs here already. The losses for a company can always be thought of as a sum of the losses for all of the different lines of 
business or the sum of the losses for different, specific risks, like mortality risk, interest-rate risk and all of that stuff. So one of 
the key questions, when you separate these pieces out and you do the analysis for the different risk types separately, how do 
you put them all back together, in a way that is consistent with what you would have obtained had you used an internal model? 
So, if you use an internal model that captures all of those interdependencies perfectly or nicely, then there is a built-in depend-
ency structure. What we are assuming here is that we will analyze or come up with indicated capital requirements for each of 
the risk types separately, and then combine them in some way. Now, the USRBC formula is one way of doing that. It is a nice, 
square-root formula that essentially puts in kind of correlation functions of either zero, zero ones.

What we have done is to look at dependencies, looked at two types of approaches to dependencies. One is, what we call, em-
pirical. Well, perhaps I should mention structural first. It is there. That is where we, in effect, build the dependency into the 
model, and there are some actuarial models, which do this. One is called the “common shock model”, where, essentially, you 
have an event and that triggers losses in several lines of insurance. That happens in lots of insurance. In automobile insurance, 
for instance, you have losses, within your auto policy, for the collision portion, for the personal injury portion, and so on. So 
you end up with a natural model. 

But, in many cases, we do not know what the underlying probability structure is, particularly for risks that are seemingly un-
related, but where you believe that there is some sort of – or that there can be some sort of – correlation. I referred to this as 
empirical, suggesting that you have actually observed this, but, in some cases, you may have observed it with large amounts of 
data and, in some cases, small amounts of data. I think that 9/11 taught us that there is a lot of correlation between different 
types of risks. Even peer insurance risk can be correlated to market risk because large, extreme losses in the insurance industry, 
as a result of an event, can trigger stock-market declines, can trigger interest-rate declines, and all of that stuff. So we do not 
really have independence. 

So the approach to the dependencies, that we have chosen for those types of dependencies, is to use a technical formula for 
relating the capital requirements for different lines of insurance through copulas, and copulas is a nice, mathematical structure, in 
statistical terms, for taking marginal distributions and creating joint distributions. There is not a unique copula. There are many 
copulas that you can use. If you take two normal distributions, you can put them together and what you get is not necessarily 
a multi-variant, normal distribution. There is a specific copula, which is a function which will allow you to take two normal 
distributions and put them together and get a multi-variant, normal distribution that is called, of course, the “normal copula”.

But there are many other copulas, as well. Some of these copulas are very useful for describing certain kinds of dependencies 
and, in certain classes of insurance, particularly, in the property, casualty or liability lines, and the P&C reinsurance lines, 
insurers are concerned about a type of dependency that may not exist through normal times, but may appear when extreme 
events occur. For instance, if you had this kind of data, notice that there is some more clustering out in the upper-right tail so, 
if things get bad for one line of business, they also are more likely to be bad for the other line of business. This is a kind of, if 
you use standard correlation, the correlation here looks to be quite low, but there is a certain type of correlation, referred to as 
tail correlation, and that would be high in this case because you see that clustering in the end.

So we are trying to use these copula ideas for allowing our systems to come up with a recognition that certain dependencies exist. 
For capital requirements, this is particularly important because, for capital, you are most concerned about that upper, right-
hand tail. When things go bad, you are worried about the whole company going down. So we are using this copula approach 
as one of the approaches for incorporating dependence. I mentioned, at the bottom of this slide, that calibration is a big issue, 
of course, and one thing that we have done, in the technical work, is to show how to – and it does not appear, of course, I do 
not think that it is in this document, at this stage – but how you can look at capital requirements through sensitivity analysis of 
the dependency itself. So it is essentially like doing any other kind of sensitivity analysis. You modify the dependence and see 
what happens to capital requirements.
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So I am going to skip that stuff on copulas. Anyway, that is one of the pieces that we are using to try to put things together. The 
copula, the risk measure and the variety of other pieces of information will ultimately flow through and end up in a formula 
somewhere, not necessarily explicitly as a copula, but they influence the factors that could be used in a simplified approach. 
What I am going to talk about now is just what sort of formula we are driving at and how all of the other factors and all of these 
other pieces of the foundation influence the various factors. 

So, first, we have said that an internal model is, what we consider, an ideal model because it captures everything. What we 
want is a simple formula, where we have, for various risk, some sort of exposure measure and some sort of factors that we ap-
ply, in some formula, to put these pieces together. The USRBC formula has all of these pieces and it puts them together, in the 
life side, through this kind of square-root formula. On the P&C side, they are ours, and they are all labelled ours, and they are 
all inside a square root, and it is assumed that all of the bits are independent here. If you look at this formula, the formula says 
that the two risks, which are in brackets inside that formula, are being treated as being perfectly correlated and, together, they 
are treated as being uncorrelated with all of the other factors. That is sort of one interpretation. So this concept of correlation 
is already built into a USRBC. 

Now, in discussing the development of the USRBC people, who were the people who were involved in this, I asked them: How 
did you come up with these numbers? They basically said: We used sort of professional judgment, based on experience. They 
did not have a lot of data at the time. They did not have a lot of statistical analysis, but they said: When we think that things 
are relatively highly correlated, things move together, we generally know that they move together, we just set the correlation to 
one and, when they are small or close to zero, we just set them to zero and we stick within this formula and there should be a 
reasonable representation. 

That is a reasonable approach to develop one of these factors, but what we have done in our working party is to try to go back 
one step and say: Here is a theoretically correct formula and here is how you would determine what those correlations are. In 
practice, a regulator might choose to say: We will just use ones and zeros as a simplified approach. The ones will be conservative, 
of course. The zeros may be conservative or not conservative, depending on what the true, underlying correlation is.

I mentioned that, in terms of the internal models, the second part, the data on extreme events is very thin. This is why this 
copula approach may be useful for allowing one to test sensitivity to correlation of the tail. So let me just quickly go through, 
in five minutes, how we see the formulas shaping out. I mentioned, from the pictures that I had up there, the graphs, that any 
capital requirement can be thought of as a point on the horizontal scale, a quantile, just some number. That number can always 
be expressed as a mean, plus the multiple of a standard deviation. Now, the question, at this point, is: What is at K, that multiple 
of a standard deviation, and how do you calculate the other factors?

Well, for a normal distribution, if you have a particular level of safety that you want and you are using, for instance, value risk 
at the 95% level, and you use a number like 97.5 – what is it? 1.64 or 1.96 – you know, those nice numbers from normal tables 
that tells you the multiple, typically for a probability that is small, like 99%, K is about two for normal distribution. Now, we 
have been told, by our bosses in this project, that we do not want to talk about moments higher than two. So we can talk about 
means and standard deviations, but nothing more complicated. So we have to hide all of that stuff somewhere and, in this 
approach, it is all hidden in the K because, if you have heavier tail distributions, you want a greater multiple of the /standard 
deviation so you are further out. So what the rest of this piece is about how we hide all of this stuff in the K 

In this slide, here I have referred to lines of business or risk-type; you can use those words interchangeably. The capital require-
ment – or what we think of as a capital requirement – here, we have defined it as a total, balance-sheet requirement, minus 
the mean. So any margins that are built-in reserves are recognized in this capital requirement because we did not subtract out 
reserves; we subtracted out the mean, and the reserves are, typically, larger than the mean, that is, for insurance risks.

So we can do this for each line of business and come up with some kind of capital requirement for the different lines of busi-
ness by multiplying a KJ, that is multiple that is appropriate to the line of business, depending on the shape of the distribution, 
and so on, with the standard deviation for that. Of course, those of you who are more mathematically inclined, will ask: Do 
we have to assume the existence of a standard deviation? The answer is: Yes, you had better or you had better not be insuring 
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this business. You are in trouble if you are. So we assume, of course, that that exists. So these are the kinds of indicated capital 
requirements by line of business. 

The other thing that is buried in the K is the confidence level, which we think of as being set by the regulator. We wanted this 
level of confidence in our system and there are a variety of considerations worth coming up with that confidence level, such as 
the ability of the insurance industry to attract capital relative to other industries in which investors might put their money. Also, 
the choice of risk measure, whether you use value risk or tail-value risk or something else. That is all buried in the K as well. 
So the shape of the distribution, the confidence level and the choice of risk measure.

But we have to then, in this approach, put all of these things together, using something that we call “correlation”, and I have 
“correlation” in quotes because it is sort of not standard, linear correlation or rank correlation or any of these other standard 
correlations. It is some way of putting these together in a sensible way. Then, of course, that suggests, as a first approximation, 
that a simple formula looks like this, at the bottom, and that is essentially, the USRBC formula, roughly. 

So what we have are the capital requirements for the different lines, CI and CJ, and some sort of correlation, which puts these 
things together. So it is the sums of squares when the correlations are one, the correlations are equal to one so you get CI times 
CI and it is squared, and so on, plus the cross-correlations. This could be positive or negative, in theory. You have an annuity 
line, you have annuity mortality and insurance mortality. Obviously, they should be negatively correlated and, under this formula, 
you would then get credit for that natural hedge that exists between annuity mortality and insurance mortality.

The simple formula also, of course, is exact, of course, in the normal, distribution framework and what we are trying to do now 
is move away from that normal through the K, move away from standard correlations, through the row, and so on. Now, the 
capital requirement, the C subject that I have up there, was a multiple of two things, and standard deviation is called volatility 
in finance, where the term “volatility” is used. Those terms are interchangeable and we thought that it would be better, from 
an operational point of view, to move away from standard deviation, but talk about coefficient of variation to standardize it so 
that you end up with a volatility per unit of exposure. So we pull out the exposure unit, which is MU – that is the company’s 
exposure – the U is the coefficient of variation. The U looks like a V so let us call it a V, for variation. That coefficient of variation 
represents the variability per unit of exposure. 

Now, you would expect that that coefficient of variation per unit of exposure, for many risks to be the same across the industry, 
or close to being the same across the industry, and, therefore, the V is a quantity that can be determined or imposed by the 
regulator, that becomes a factor in a standard capital requirement. Then the exposure measure, MU, is one that comes from 
the company. So we separated out the company input from what might be kind of industry input. The K represents what is 
also based on the regulator in the industry, the level of safety margin, the risk measure, driven by an effective regulator, and the 
shape of a distribution for different classes of insurance, for different risk types, you would expect the shape to be similar for 
different insurers. Different companies doing auto should have the same coefficient of variations for the auto coverage. Those 
can be applied uniformly.

Similarly, the next step, of course, is to take the exposure and write it as an exposure measure of the number of years that it is 
at risk, times RJ, the factor. This is what we do for reserves already for, say, life insurance. What did I say about that? The EJs 
are then the number of exposure units. It might be something as simple as the number of lives insured, or the total-exposure 
base, some assured for life insurance. The RJs could then be determined by the regulator. These are essentially the mortality 
rates that are used in a valuation exercise, and so on. So that is where we are headed in terms of a simple formula, but we are 
trying to keep the formula simple and where the company input is really only an exposure base and the rest of the inputs are, 
in fact, industry-based inputs.

I think that I have just captured, on what I have said already, in terms of the sources of data, and that completes it for me. I am 
slightly over my allotted time, but there are, I think, a couple of minutes for questions.

Stuart. 
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Moderator Wason: Thank you very much to Allan and to Harry. One thing that perhaps you have been wondering about is: 
Where can I find this document that is in draft form, which we have been talking about today. It is available on the IAA website. 
You can go to that at www.actuaries.org. That is not the end of your journey. If you go to select the Insurance Regulation 
Committee, you will be on the right path and this will pop up beside that that refers to our working party and you can find 
the paper there. We will warn you that it is still draft and there are typos in there, I guarantee you, and there are parts that are 
written by different authors at this point so we do not have a full commonality of language in there, but we are racing to get 
there. But I invite you to take a look because there is a lot of interesting stuff in there. We have tried to structure the documents 
so that you can read as little or as much as you want so I invite you to do that.

We have not talked today, in detail, about the case studies themselves and just to let you know about when you can hear about 
the case studies, if you would like to hear a discussion of those, there is a joint CAS-SOA Meeting coming up, July 28th and 
29th, in Washington, a risk management seminar, and there the life and the non-life case studies will be presented in a session 
at that meeting. There is the AA seminar coming up in Montréal in September. The non-life case study, Glen Myers is really 
the principal author of that and he will be up in Montréal. He is not an FCIA. He comes from the States, but he will be up to 
present the non-life case study, a lot of good stuff, so for you non-life folks, I invite you to partake in one of those two venues 
that I mentioned. There is another venue, I guess, coming up in Orlando, but I do not think that we have the program just 
formalized as yet. 

So we are now open for questions. Just as you think about questions…

Speaker Panjer: I have a comment.

Moderator Wason: Yes, go ahead. 

Speaker Panjer: When you look at the stuff, it will look very preliminary because there is nothing that is directly usable and, of 
course, ultimately, the objective is to produce, for the regulators, not only the framework, but something that is usable, some-
thing that is more concrete, in terms of formulas. So, in terms of our progress in this project, we are going to really develop the 
framework here, which will tell people how to think about it and the IAA and the IAS will have to work out what the next steps 
are, whether they re-appoint us or fire us and hire some new people to turn this thinking into real, usable stuff. 

Moderator Wason: Allan, before you… just adding on to Harry’s comment, it is a conceptual framework at this point, but I think 
that it is directly usable and informative as an educational piece for Chief Risk Officers, those who are involved in risk manage-
ment, generally, and it will be coming up in a couple of markets soon in Europe and, Allan, I will let you talk about Canada. 

Grant.

Mr. Grant ???: Just a couple of questions, in terms of some of the things that Allan was talking about, first of all, when you 
talked about the original MCCSR and the factor-based approach, where it will end up…

…(no overlap between sides 2 and 3)…

…50%, so how are you considering that in the whole approach? Secondly, given that the factors in the approaches are different 
around the world, in terms of the whole approach, be it mortality or whatever, does that leave you with the opportunity for 
capital arbitrage between various jurisdictions?

Speaker Brender: Okay, the 120%, we talked about operational risk. A whole bunch of years ago, we did not know the term 
“operational risk” either. We used to call it everything else. The Americans called it C-4. They put something in for C-4. They 
did not know what it was for either. I mean, if you read the original USRBC, they said that that was for paying guarantee funds 
if somebody else defaulted, that that was a stand-in for everything else. That was, I think, OSFI’s original motivation for the 
120%. At the end, the 20% was covering all of the stuff that was not quantified, was not taken into consideration, at the time. 
The 150 gets to a point that I was going to make anyhow, which is that, in all of this stuff, we say that the regulator will set 
certain coefficients. 

http://www.actuaries.org
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How does the regulator set those coefficients? There is a certain level of comfort, to some extent, that is needed and the 150 
represents a certain comfort level, an idea that you want to have some target so that you know when to start paying a lot of 
attention and you want to know that, if you start paying a lot of attention, by the time that you can get to do something and 
achieve, effect something, that there is still enough left that you can protect the policyholders. So it is a kind of comfort level 
with the idea of what sort of reaction time and how long is it and how could things deteriorate and so on.

It is not rocket science, but it is something, though, that, I think, all regulators are going to end up having to do and, in comfort 
levels, in setting these things, I think, are going to be extremely important. The one thing that I will say is that we are also, 
again, blessed in Canada because, for example, from OSFI’s point of view, we have a CIA. One of the things that we are say-
ing is that there is going to be a lot of work that individual country regulators are going to have to do. They are going to have 
to model their own country’s data. They are going to have to collect the data because it does not exist. How are they going to 
implement this stuff? If they do not have relationships with their local actuarial profession, given that they usually do not have 
the technical staff of their own, the question is: How much of this is going to be feasible? But this is only going to happen if 
they get this kind of cooperation.

Speaker Panjer: Just on the point of regulatory arbitrage between countries, Grant, our audience for this work is actually the 
International Association of Insurance Supervisors so they are going to have to deal with this issue so we are talking directly to 
them, as a group, and they, I am sure, will discuss these issues amongst themselves in that group. 

I was also going to mention the issue of the 120 or 150% degree of confidence. I think that, through the approaches that we 
are developing here, one will be able to attach a probability with those, 79, 99%, 150, maybe 99.5, and that can be translated 
to a credit rating, you know, the equivalent to a credit rating, you know, double A, this is sort of that you are taking us to the 
double A or triple A level for this risk. So I think that that is an additional benefit of these approaches, and you will be able to 
then directly measure some of the risk level there with risk levels associated with other sorts of investments.

Moderator Wason: John. 

Mr. John F. Brierley: I am just wondering how you chose 99% or 95% or what CTE level would be representative of, say a 
double A company or a triple A or a single A.

Speaker Panjer: We made no particular choices. I think that default probabilities for double A, I mean, you can get those from 
bond data. The rating agencies assign. You can work out the probabilities or you know what the probabilities are for different 
ratings and I think that probabilities can always be translated to ratings. 

Mr. Brierley: What would a regulator be looking for, in terms of a CTE level, would they be looking for a triple A type level or 
a double A or a single A or what?

Speaker Brender: It is a difficult question. First of all, from the point of view of our working party, as I said, in a text. We try 
not to use numbers like 95, 99 and so on. I mean, we put that in the case studies and we are not sort of having a disclaimer, 
basically, that there are sample numbers. As to what number do you use, it is a matter of confidence, to some extent, of comfort. 
I can tell you that, in Canada, you go and talk to the banks, when they talk about the level that they are talking about when 
they do stress testing and so on, they are talking about 99.6%. I do not know if I believe it, but sometimes they will tell you 
that they do a million simulations or a couple of hundred thousand simulations and so on. 

We are talking about a much longer-term business, a much more complicated financial situation that a lot of the kinds of prod-
ucts that the banks are modelling and, because it is longer term and you have all kinds of opportunities to adjust investment 
policies over the long term and react in many ways, clearly, there is a sentiment that says that you have a lower percentage for 
a long-term… you know, you are willing to live with a lower percentage for a long-term product, but, if you are a banker with 
a ten-day horizon, maybe 99.6% is what you are looking for if you can really achieve it, but you have to do a heck of a lot of 
simulations to really believe that you have it. So I do not know. I mean, those are the kinds of considerations. 

Mr. Brierley: I asked because the bank that I am familiar with…
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Speaker Brender: Yeah.

Mr. Brierley: …would put a double A rating at the 99.95 percentile level, which is even a quite a bit higher than the 99.6, and 
that is over a one-year time horizon, not just the ten-day time horizons. So, if you extend that out twenty years, you are still into 
something in excess of 99 percentile so I am just trying to understand what type of level we would be looking at.

Speaker Brender: Quite honestly, John, I mean, I have a sense that, in the insurance world, for better or for worse, we live with 
lower numbers than the bankers claim, and part of me really wonders whether the bankers really have the numbers that, they 
think, they have, but I do not know. 

Mr. Brierley: Well, one of the discussion points with the IIS, on June 4th, was around the topic of: Well, we have company A 
and company B, and they both say that they are modelling to 99.5 percentile, but I really trust the models of this company 
better than I truest the models of this one. So I think that they were having a… how much refinement should we put into that 
percentage, at this point, when it is the strength of the overall modelling and the risk management of that company, you are 
probably going to be most concerned about. 

Moderator Wason: Well, we have reached certainly the end. Thank you very much for your participation. If you would please 
join with me in thanking the speakers today, thank you very much. 

...(applause)...


