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Moderator Daniel Doyle: OK, good morning. Welcome to Session 8 on mortality improvements. My name is Dan 
Doyle. I’m going to be the first, very brief speaker. The two other presenters will be experts on mortality improvement: 
Bob Brown—put your hand up, Bob—and Senan O’Loughlin. If you have any questions, just hold them until the end 
so we can get through the presentations and then we’ll receive your questions afterwards. 

I’m going to be talking about results of surveys that I have access to on mortality improvement but first I want to give 
you some obscure information on life expectancies. Does anyone know what these horns are? Does anyone know what 
they’re called? Vuvuzelas. If anyone watched the soccer game, you know the kind of sound these horns make, and 
surprisingly enough every soccer fan in South Africa owns a horn and they’re able to blow it for two hours straight. For 
those of you who don’t know what these sound like, it’s a hum, it’s like watching a soccer game with your head in a 
beehive. I think that’s a good description of what these sound like. The other day I was watching the game, the Germans 
were destroying the English, and my wife walked by. Her comment was, I just have to read it for you, “If I hear another 
one of those horns, I’m going to kill someone.” There’s my comment on life expectancy: blowing one of these horns 
might shorten your life expectancy.  

I’m going to skip this slide because the graph is right here. Before I get into some of the survey results I just want to talk 
to you a little bit about model risk and parameter uncertainty when you’re trying to project future mortality 
improvements. The dark blue line is the results from the CIA inter-company study from the years—I can’t even see the 
years but it looks like 1996 to 2006. The dotted line is my model, my linear mortality improvement model, where I 
project future mortality to be zero by the year 2030. My model might be flawed but I’m trying to make a point here. Any 
models that project future mortality improvements have fundamental model risk. So be careful; all of you in the room 
can take historical mortality improvement results and project a wide range of future mortality improvements but all those 
models have underlying model risk and the message here is the more uncertainty you have the more conservatism you 
should have in your assumptions.  

Any sophisticated mortality improvement model has a material amount of parameter uncertainty.  So the risk here is that 
the values of your parameters are not the true values. I borrowed this slide from a UK actuary. I don’t know if you know 
him, Senan. His name is John Kingdom. He has done a lot of work in the area of mortality improvement. You should 
look him up if you’re interested. What he’s modeling is not really that important, I’m just trying to make a point here 
about parameter uncertainty. The graph on the left are the results of stochastic scenarios where he’s trying to project a 
mortality index for the next 50 years, and the one on the left has no parameter uncertainty and the one on the right does. 
You can see at the end of the period the huge—what do you want to call it—dispersion or funnel of doubt, the big 
difference in the span of the results when you include parameter uncertainty. The message is the same about uncertainty 
and conservatism. 
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I’m going to talk a bit about a trend analysis. As you know future mortality improvement is not allowed in our current 
Canadian GAAP reserves but according to Ty—is Ty Faulds here? There is going to be a paper out next month? There 
is. Is it going to be allowed next year? OK, it’s not allowed yet, but you are allowed to include past mortality 
improvements to move from the midpoint of your experience study to your valuation date. Usually what I’ve seen is 
companies talking about a three or four-year period where companies can develop mortality improvement factors, call it a 
trend factor, and move the experience forward to the valuation date. I’ve got a bullet point here saying there’s not much 
guidance and really there isn’t from the CIA on how to develop those factors. 

What I’m going to do is quickly develop a set of factors and look at results of a survey that I’ve done. The next two slides 
are graphs of the results of the CIA inter-company experience from the years 1992 to 2006. This is the male one; you can 
see the continuing mortality improvement happening over the years. Not all companies look at results split out to select 
an ultimate experience but some do and, really, based on how much credible data they have to be able to split it. This is 
the female one; it’s very similar. You can see mortality improvements aren’t as great as the male ones and there’s more 
volatility in the experience. OK, so from that what you do to develop a trend factor is a lot of companies use four year or 
five-year moving weighted averages. This is a four-year moving weighted average so you can get a four-year moving rated 
average for all the years here. I have 1996 to 2006. This isn’t the only way to develop a trend factor but I’m trying to get 
through this. You can see the average down at the bottom. I’ve got a mean, median and you can see the high standard 
deviation for the female mortality. 

From that, instead of just using numbers around the average there between 2 and 3 percent, you should add 
conservatism, going back to the points I made before. Here I included a 40 percent margin in the results so you can see 
the numbers vary and the range of 1.3 to 2.3 percent. What I wanted to do is compare these results to . . . Being a 
consultant I have access to a lot of Appointed Actuary reports so I did a survey of all the Appointed Actuary reports I had 
access to. I went through 10 of them and I found that in six out of 10 their trend factor was somewhere between 1.5 to 2 
percent, very in line with the prior slide. A couple of companies below that and really I think that’s in there for 
conservatism; waiting for another event to happen so they might want to change that factor. Some, two of them, are 
above 2 but below 2.5. So it’s just to give you an idea of what the industry is doing. If you have a trend factor above 2.5 
you might consider relooking at it. 

The next thing I want to talk about is projecting future mortality improvements and some result of surveys I have access 
to. The first one—most people in this industry are familiar with the Munich Re survey. Is anyone from Munich Re here? 
I did get permission from Munich Re but they only gave me their 2008 survey based on 2007 data but you can see that 
most companies are pricing with mortality improvements, 83 percent of them. They use a 1 percent annual improvement 
factor for the first 15 years and those who go for 20 years average about a 0.9 annual improvement factor, so again it’s 
information on what the industry is doing. Not many companies use improvement factors that go beyond 20 years. So if 
you’re in that range you’re in line with your peers. The next graph again is from the Munich Re survey. It shows that the 
cumulative impact of those improvements level out at about a 23 percent improvement starting from the 2007 base 
assumption over the 25 or 30-year period. 

The next slide is a summary of a whole bunch of different surveys, six different sets of surveys on mortality 
improvements. What’s striking here is the similarity in that average column where you have the 0.9’s and the 1.0 
percents, very similar to the results of the Munich Re survey. The last column shows as well that very few companies go 
beyond 20 years in their projection assumptions. What else is interesting there? It also gives you a range; you can see the 
0.5 to 2 percent. I don’t think there is any average there that is above 2 percent. It’s more information and maybe some 
comfort, or maybe some discomfort, on the assumptions that you’re using in your pricing right now. This is repeating 
what I just said. Those are the results of the surveys I was going to talk about. Now we’ll get into some of the expert 
speakers here. Bob Brown is going to talk first about Canadian population mortality improvements. I have to do a formal 
introduction of Bob. 

Here we go: Bob Brown. Bob Brown is the chief pricing officer of Aurigen Re with responsibility for product 
development and research activities. He is also a recent member of the CIA Research Committee. Prior to joining 
Aurigen two years ago Bob worked for Valani Consulting, where he consulted to life insurance and reinsurance clients in 
Canada, the U.S. and internationally. Bob provided a wide range of expertise in product development, pricing and 
modeling and he began his career at Aetna Canada, where he worked with me, and then Maritime Life in various roles, 
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where he eventually assumed responsibility for product development and pricing of the individual and health portfolio. 
So, Bob. 

(Applause) 

Bob Brown: Thanks very much, Dan. To those of you who glanced at the program and were expecting to see the much 
more famous Robert Brown, I apologize for the poor facsimile but perhaps it created a full room, which is a good thing. 
Before I start, just a quick disclaimer that the views presented in my presentation are largely my own, not necessarily 
those of my employer. The data and the analysis thereof were done from largely publicly available sources and haven’t 
been independently verified and the work as well, although peer reviewed internally not formally peer reviewed.  

With that in mind, a couple of the topics I’m going to touch on today: I’ll start briefly with an overview of historical 
mortality improvement trends across three different countries and compare and contrast them, Canada, the UK and the 
U.S. I’ll then move into Canadian-specific information and look at a review of the Mary Hardy paper and specifically the 
model that came out of that paper. The important thing I’m going to do is compare projections from that model to more 
recent data. There is now five years of data from the same source that the model was fit that’s available so we can 
compare how the model has done against the actual emerging data. Then I’m going to talk a little bit about some other 
mortality projection models and see similarly how they have done in projecting rates of mortality and consequently rates 
of mortality improvement. I’m going to turn and dig a little deeper into one specific factor that’s been . . . there certainly 
has been some debate over but some consensus that has been influencing population-level mortality improvements, and 
that’s the impact of smoking and the changing prevalence of smoking in the general population. I’ll conclude with a 
quick discussion of the general applicability of using population-level data and applying it to various portfolios that we’re 
concerned about, that is insured, annuities and pension plans as well.  

OK, so I thought I’d start with a lot of colours and numbers to try and distract you from the rest of the presentation. It’s 
not really too important to try to focus on the actual numbers. What this is for anybody that has read material on 
mortality improvement research, especially out of the UK, is they tend to use heat diagrams as a way to visualize the 
trends in mortality improvement across time. This is a simplified version of a heat diagram. What it shows is the 
annualized rates of improvement over five-year intervals starting in 1975 up to the year 2000, where those years represent 
the central year in the five-year period and across various age ranges in the general population, five-year age ranges. The 
top graphs are males and the bottom are females and the leftmost graphs are the UK, then Canada, then the U.S. The 
reason I’m putting this up here is to highlight a specific feature that has been studied at great length in the UK, and that 
is the cohort effect, where mortality improvements over time linked to specific birth cohorts have appeared to follow a 
certain pattern and have been much higher than rates before or after those cohorts. This has caused a great amount of 
debate and research and, I think, very good work in the UK in understanding and modeling mortality improvement 
trends. The heat diagrams, the colours are meant to represent the intensity of improvements relative to other cells where 
we have the darker orange and red being high levels, relatively high improvements, and then the yellows being more 
moderate and the greens and blues being much smaller. 

A couple of observations. If we look at the top left first for the UK males, what is sort of referred to as the golden cohort, 
this is the cohort born somewhere around 1925 to 1935, but as we move across time that cohort has experienced 
relatively high rates of mortality improvement in comparison to the cohorts surrounding it. You can see that in the 
numbers and that’s true both for males and females in the UK quite obviously.   

If we move across to Canada, in some of the research that I read there was some disagreement about whether a cohort 
effect exists or not in Canada. I don’t propose to specifically know or be able to statistically prove it, but presenting the 
data in the same way and isolating the same birth cohorts it appears to me, at least certainly for males in Canada, that 
there is some evidence that that same birth cohort, roughly again around 1925 to 1935, has been experiencing relative 
highs in mortality improvement as we move across time. Generally the two highest numbers in each calendar year 
column are represented by those two numbers in the box; not entirely always true but it certainly looks somewhat like a 
trend.  

If we show the U.S., conversely, although I’ve shown that same cohort isolated it’s certainly not as obvious. The rates of 
improvement for U.S. males have been somewhat lower, and not as obvious that that cohort has exhibited any higher 
rates of improvement over each of the calendar year segments. The story for females is quite different in Canada and the 
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U.S. There is certainly no discernible cohort effect in the data as it’s presented here either for the U.S. or Canada. 
Generally a slightly higher level of improvement in Canada versus the U.S. but neither of them representing any 
detectable pattern. I’ll come back and draw on why I think this is important in some of the other slides I’m going to refer 
to.  

So, a quick overview of the Hardy paper and specifically the model. I’m not going to go into a lot of detail—very 
technical, an extremely good paper and basically it uses a Lee-Carter model, which is a very prevalent model to project 
mortality. It’s based on historical population data from Canada from 1921 up and through 2001, done separately for 
males and females, and I’ve shown the function there where the natural logarithm of the mortality rate is a function of 
alpha, which is an age-related function, and beta, an age-related function, kappa, which is the time parameter, it’s the key 
one that controls the rate of improvement and a random error term. The model as it’s constructed and presented 
certainly provides a good fit to historical data but what I’m going to focus on is really from our point of view, from a 
practical point of view, how well does it do in projecting improvements into the future. This is what we should be 
concerned about when pricing and reserving for the risks that we take. A couple of points to follow on that, the 
projection for the future uses an ARIMA, a (0,1,0) model—that stands for auto regressive integrated moving average 
process, and (0,1,0) has been referred to as random walk with drift, and that’s effectively used to project the time 
parameter kappa. Again, that’s the key parameter that projects the rate of improvement going forward.  

This particular choice of model effectively assumes a linear projection of a natural log of mortality rates across time into 
the future, where the drift or the constant rate of future improvement is estimated essentially by drawing a straight line 
through the first and last observed kappa values in historical data. It is intended as it’s stated in the paper to represent a 
long-term trend and not be subject to short-term volatility in emerging experience, and that certainly has good points for 
it. Conversely, it may miss more recent trends in improvement and if you believe that there is momentum in 
improvements and that recent data is more relevant than data 70 years ago, then this might not be the best model to 
project the future. The strong statistical assumption of this constant drift also makes its way into the confidence intervals, 
resulting in fairly tight confidence intervals compared to other possibilities for modeling the future rates of improvement, 
and I’ll go through some examples.  

These charts, just to touch quickly on them, represent the actual data from the Canadian population for different ages. 
I’ve actually focused on ages I think are core to our work, and I haven’t worried too much at all about ages under 40. 
The very highest age is where the data needs massaging, and there isn’t a lot of data but ages in this case 50, 60, 70, and 
80. The green dots represent actual data, the dark blue line before 2001 is the fitted model and then the straight blue line 
with the 95 percent confidence interval is the projection. What is striking to me with the male data is that for every age, 
and I’ve only shown four, virtually every age after 50 exhibits this two-state system of mortality progression where we 
have a slighter slope up until sometime around the late seventies, early eighties then a fairly distinct turn and acceleration 
in the downward rate of the mortality rates. To go back to what I said about the particular ARIMA (0,1,0) process 
utilized in this model you can almost see it if you connect the very first observation 1921 to 2001. You would get pretty 
close to what the model projects for the future, and the question is, is that a reasonable starting point for the rate of 
improvements given what has happened in the very recent past? The story for females looks quite a bit different. There is 
not that sort of two-state system. The progression of mortality rates has been fairly consistent through time at the same 
core ages and the line looks like a much better fit going forward, and again there isn’t the same type of divergence that we 
see in the male data.  

To summarize a few points: the model was fitted and developed from population data from 1921 to 2001 and, as I said 
earlier, we now have availability from the human mortality database, five more years of additional data, 2002 through 
2006. This allows us to compare the projections from the model to the reality that has emerged. The way I have chosen 
to present it here, you know there are different statistical ways. I’ve chosen again to use the visual representation using 
residual plots. So that’s going to show effectively the difference between what the model projected the mortality would be 
and what the actual rate was across all ages and all years all in one chart. Statisticians will tell you what you’re looking for 
in a good residual plot is that residuals are randomly distributed and that is you don’t see patterns across age and time, 
you’d like to see them tightly compacted around zero if there isn’t a bias one way or another in the data. So with that let’s 
look at what the actual residuals look like. This chart is for the male data ages 40 through 90 and to get your frame of 
reference again it’s the difference between what the model has projected and the actual natural logarithm of the mortality 
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rate which is actually a negative number. The intuition of the scale may not be obvious but to try to make it clear, if we 
have a residual that’s above zero so in the top half of the chart, that represents an area where the model has effectively 
overstated the improvement rate compared to what’s actually occurred. In reality it’s understated, the actual rate of 
mortality, but I’m going to talk about improvement rates just because that’s what this presentation is about. And 
conversely, if we have a residual that’s above the line that’s an area where there’s what I’ll call a positive bias and where 
the model has underestimated the prevailing rate of improvements.  

There are a couple of observations I’ll make with the male data. There are two fairly distinct states that vary by age. One 
is prior to age 55: we see what I’ll call a slight negative bias where we have the higher concentration of the residuals 
below the zero line. And if you follow, although it’s difficult to do, follow the general pattern by year from 2002 through 
the dark blue of 2006 it’s slightly moving downward. Again, that’s suggestive of the model improvements being 
overestimated from what the actual data has shown. Conversely, very quickly, that changes above age 60 where we have a 
very fairly strong positive bias to the residuals. In fact, almost every residual at every year and every age above age 60 is on 
the positive side of zero-reflecting model improvements that have been underestimated compared to what has prevailed 
in the general population. 

Again, the story for females looks quite a bit different. Although there is that same—I’ll say segmentation—of around 
under 60 and over 60, under 60 there is a stronger negative bias than was evident in male data, suggesting that model 
improvements have been overestimated, but above age 60 it’s a different story. The model has done a much better job of 
fitting the recent five years. There may be a slight positive bias suggesting a slight underestimation of the rates of 
improvement but it does look quite a bit different. 

Now that we’ve shown that projection for the model under which the Hardy paper was developed, I’m going to expand 
the universe and look at a couple of different models and see how they perform under the same set of circumstances. 
What we’ve done here is, using the same Canadian population data, fit four alternative models which are really two 
versions of two different models. Model one is also a Lee-Carter model fit to the same data as the model developed in the 
Hardy paper. The only difference is in the form of the ARIMA model used to project the rate of future improvement. In 
this case we use an optimization process instead of the constant rate of improvement and allow the historical data to 
formulate the optimal values informing the ARIMA process going forward. What that leads to generally is a more 
responsive model to the recent data. However, it also leads to wider confidence intervals statistically and we’ll show the 
impact of that.  

The second model is also Lee-Carter, again also an optimal ARIMA process going forward. The difference here is that it’s 
fit to a shorter period of historical data. Here we’re going to look at the difference that the data period makes on the 
model fit. Models three and four are Penalized-Spline models. Anybody familiar with mortality improvement research in 
the UK would be very familiar with P-Spline models. I’ll make some general comments. First of all, the CMI, which is 
the Continuous Mortality Investigation committees in the UK. Anybody interested in mortality improvements would be 
well served to review the research that the CMI has done, which is probably available on their website. I found it to be 
quite insightful, very thorough. They have, in fact, a number of working papers. They even compare and contrast the 
different models in far more detail than I’m going to go into but at the end of the day they recently published a 
projection methodology, they actually end up favouring P-Spline models.  

The main reason is it does a better job of capturing the cohort effect. That’s been running through the U.K. population 
and so I wanted to take a look at it in the Canadian context. What P-Splines essentially do are fit curves to the historical 
data in a very rough sense. They tend to be more flexible as the number of parameters can control how quickly the P-
Spline responds, so managing the fit and the smoothness, and they can also incorporate cohort effects.  

I’m showing two different models: one that’s age period-specific so it attempts to detect patterns by period, and then one 
that’s age cohort-specific, attempting to detect patterns by cohort. They also have some tracking practical capabilities. P-
Spline models tend to be quite volatile. They react quickly to emerging data, which could create practical issues around 
stability of projections from year to year. There are what the UK CMI calls edge effects and they have come up with a 
way of stepping back into the data to minimize the edge effects. Nonetheless the P-Splines aren’t perfect but we’re going 
to look at how good a job they do at predicting the Canadian population. 
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These are the same type of residual plots for males for the four different alternative models. What we can see are some 
fairly different patterns. First of all, the top two models are the Lee-Carter variance. Again, the first one, top left, looks 
similar to the Hardy model in that the residuals have a negative bias under age 60, moving to a positive bias above age 
60. The second model to the right of that is the optimal ARIMA fit to a shorter data period. This one has a very strong 
negative bias, meaning the model has significantly overestimated improvements at the younger ages. I’m using younger as 
less than 55 or 60 but does a better job at fitting the older age data, so a little bit of trade-off there. The bottom two 
models are the P-Spline models which, in general, on a cursory observation seem to do a better job of fitting the five 
years that we tested. Not much difference, in fact, between the age period and the age cohort models. Both do a pretty 
good job above age 60 and even below age 60. Again, and this is a theme, all the models seem to have this slight negative 
bias, suggesting an overestimation of improvement rates, but overall not a bad fit. The story for females looks a lot 
different again and is very similar between all four models. There isn’t much difference between the pattern of residual 
plots, a slight negative bias at the younger age range and a more neutral bias, maybe slightly positive at the ages above 60 
but not much variance between models.  

I’ve already made some general observations. We tested a lot of different variants of parameters; these were the ones that 
tended to have the largest impact. For example, on Lee-Carter models the period of data chosen had a large impact and 
depending on what you’re using it for, who’s to say using 70 years of history is better than using only the last 30? These 
are things that can be debated and lead to very different projected outcomes.  

This goes back to the model risk comment Dan made. The P-Spline models produce a generally better fit, especially for 
the older age males, which are a fairly important cohort, especially for the valuation of annuities and pensions. The 
Hardy model seems to do a better job. The younger ages of all the models tended to overestimate improvements in this 
age range, and for females again very little variance in the models. That’s suggestive of a more stable historical trend. 

To try to visually capture the magnitude of the differences in the residuals and something that we can kind of grab onto, 
what I’ve shown here is some overlapping lines that compare the actual emergence of data over the five-year period stated 
in terms of average annual rate of improvement. That’s the dotted red line, which are really point estimates or point 
facts, and the lines are just shown to help you visually see the trend and compared it to the projection from the various 
models.  

What we see here is quite consistent with the pattern of residuals but the magnitude is quite large. For example, at the 
younger ages, again under 55, we see improvement rates that have been historically in the last five years fairly low, 
between 1 and 1.5 percent, more consistent with the Hardy model than any of the others. But there’s a quick disjoint in 
the mid-fifties and a seemingly very different pattern above age 60, where we have improvement rates that have been 
much higher, and certainly much higher than the Hardy Lee-Carter variant models.  

All the models have some areas of weaknesses but the pattern of lower at the younger ages, higher at the older ages seems 
to be captured best by the P-Spline age cohort model, which is the dotted green line. And the range of improvements 
that have been experienced is worth commenting on; ages above 60 have been fairly robust, ranging in 2.5 and 3.5 
percent. For females the situation is a lot less interesting—not that females are uninteresting, I didn’t mean that—but 
this form of the data and the models looks a lot different. All the models tend to converge; they didn’t produce very 
different results, especially core ages, say between 55 and 75. Again, that same pattern at the younger ages, meaning 40 
to 55, where similarly to males actual improvement rates have been somewhat lower than any of the models projected. 
The models tend to do a better job through the 55 to 75 and the P-Splines again tend to fit the trend line a little better 
moving to the advanced ages. 

I’m going to change direction a little bit and talk for a few minutes about what I think is an important factor influencing 
population mortality improvements, and that’s the prevalence of smoking historically in the population. What this chart 
shows I don’t think will be a big surprise to anybody. That is that effectively the rate of smoking in the general 
population has been declining. The earliest we could find data that was collected on a regular and consistent basis was 
about 1965 and since that point certainly the rate of smoking has been declining in the population. Males are shown in 
blue lines for two different age categories under 55. Above 55 is the dotted line and females are shown in gold.   

Just a couple of comments that I’ll come back to. First of all for what I’m going to say in a few minutes, it’s the dotted 
lines that are more important as the actual smoking rate in the population over 55. That has to do with the fact that 
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cumulative smoking history is a better indicator of mortality than point in time smoking history and I think we 
intuitively know that. The more you smoke, the longer you smoke, the more adverse the health outcome is likely to be, 
and it’s very different for males and females. For males there certainly has been a decline, a fairly significant one from 
over 40 percent to somewhere roughly around 10 percent today. For females the story is very different, where it moved 
up and down the range and hasn’t really declined; that never started very high. 

We know, obviously, don’t need to tell anybody in this room that smoking is a known risk factor for many deadly 
diseases, cancer, heart attack, stroke, et cetera. The prevalence of smoking, the data we have really only shows the 
downward trend in smoking prevalence. Well, there must have been an upward trend at some point and that occurred 
from data we have through other countries like the U.S. and the UK which went through similar cultural influences. It 
meant that prevalence really increased, rapidly in the early years of the twentieth century. For example, one of the reasons 
for this was smoking was a daily ration for soldiers in World War I and II; a lot of those young men came back as 
lifelong smokers and it was actually believed to have peaked, for males anyway, at around 80 percent of the population in 
the late 1940s and 1950s. I don’t know if anybody has seen the TV show Mad Men, but every male in that show has a 
cigarette in their hand pretty much at all times in the office, and often a glass of Scotch in the other hand, so it’s amazing 
they lived as long as they did. And as I showed the prevalence of smoking has been declining since 1965, in fact since 
earlier, and I mentioned health impact being more of a cumulative effect. What this effectively means is that there’s a 
delayed impact between the prevalence of smoking and its impact on mortality rates, and this pattern has had a material 
impact as I’ll show in the next couple of slides on moving the rates of improvement in the general population. 

What we see here is data collected from a single source. It’s actually a not very subtle website called I think 
“deathsfromsmoking.com” or something [www.ctsu.ox.ac.uk/deathsfromsmoking/] and it’s a pretty impressive group 
from . . . It looks like to be based out of the UK international association against cancer, something of that form. They’ve 
collected data, worked with Oxford University, from over 50 countries and studied the impact of smoking on the 
population mortality trends. I use Canada as an example and show some of the graphs resulting from that. What this 
shows is two age categories, males 35 to 69 and 70 to 79 and females below. The top line is the rate of mortality in the 
general population. Then the two lines below segment that into two different sources. The top line is rates of mortality 
not related to smoking deaths and the bottom line is rates of mortality specifically related to smoking causes. What we 
can see here is the impact smoking has had when it’s shown visually this way for the males. Certainly that significant 
increase in the rate of smoking deaths during the sixties, seventies and up to the mid-eighties acted to effectively constrain 
what would have otherwise been fairly consistent improvements in mortality. And as soon as it peaked and started to 
decline what we get is a fairly rapid decrease in overall population improvements coming both from smoking- and non-
smoking-related factors. That pattern is held in both age categories, although the time is deferred a bit at the older ages.  

For females we don’t really see that effect yet. First of all, smoking prevalence has been much lower, as we showed, and 
has been rising and hasn’t started to descend, which again is consistent with the fact that smoking above 55 hasn’t really 
moved very much and therefore the rate of improvement—because the smoking-related deaths have actually been slowly 
climbing—has acted to effectively reduce the rate of general population improvements shown in the female population. 
In fact, this numerically shows the same thing and this turns it into mortality improvement rates across different time 
periods.  

I think what’s interesting here is that there are certain trends that are obvious in the overall numbers. We see increasing 
rates of improvement for males, especially as we shorten to the more recent time periods, and the female rates are much 
lower. But if we exclude smoker deaths what we get is a very different picture where in fact the rates of improvement are 
much more consistent across ages, across time periods and between males and females, generally within a range of 1.5 to 
2.5 percent; in fact females are actually a bit higher. Then the smoker impact shows the difference and that’s the impact 
smoking has had using this data on affecting the overall rate of mortality improvement. And you can see how significant 
it is, especially for males where it’s responsible even in the last 10- and five-year periods for upwards of 30 percent of the 
total rate of improvement. This has important ramifications for the business we’re concerned about. 

So, some quick thoughts on considerations in applying population level data to various insured populations. These are 
sort of my views; I don’t really claim to be an expert. Most of the research I’ve done is fairly recent and I think there’s a 
lot more that could be done in this field, but it occurs to me that population improvements probably best represent sub-
segments that look like the population. I suspect those would be pension plan, group annuities. These share 

http://www.ctsu.ox.ac.uk/deathsfromsmoking/�
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characteristics that are generally broadly based depending perhaps on socioeconomic and other economic factors but in 
general. As well, they’re not subject to selection effects. I think that’s important. To state it another way, the only way to 
decrement from a pension plan once you’re receiving a payment or an annuity is through death and it’s not subject to 
other forces that could be affecting mortality. And when we turn to individual annuitants and life insurance populations 
I think there are other factors that need to be considered. For example, perhaps, and these are speculations I think, but 
self-selection in annuities is likely evident. Probably smokers, certainly lifelong smokers who may already be in adverse 
health are very unlikely to purchase an individual annuity. Populations of individual annuitants may likely have lower 
smoking behaviour that may influence their rate of improvement going forward. Life-insured populations where smokers 
are segmented, which is a large and growing portion of our liabilities in Canada, won’t experience improvements due to 
the migration from one class to the other, assuming that we have a fairly efficient market, which I think we do having 
worked on the direct side. It’s fairly easy once you stop smoking to qualify for non-smoker rates. So if that’s the case and 
we’re looking at improvements in the two fairly homogenous groups, that one third of the recent rate of improvements 
for males wouldn’t come into play for the segment separately. I talked about selection effects having an impact and that’s 
underwriting selection, self-selection; these things complicate the view of what improvement is reasonable. 

Some final thoughts on statistical models, Dan made them as well. I think that they can help provide insight but they 
really can’t predict changes and the underlying forces affecting mortality which, I believe, are quite complex, worthy of 
greater study, and relying on any statistical model for a long period of time I think is fairly dangerous. Some examples of 
changes we could see in the future—will the high increase in obesity and sedentary lifestyles affect improvement rates? 
Probably, but how will that play out? It’s difficult to know.  

A lot of the improvements over the last 20 to 30 years have been linked to reductions in heart disease and stroke. I think 
it’s no coincidence that has correlated with reductions in smoking behaviour, and so the question is, can that continue? 
Conversely, cancer, which is the other major source of disease-based death, although there has certainly been significant 
advances made in understanding cancer it’s a much more complex biological process and actually if you look at the rate 
of cancer deaths in the population they haven’t been declining very much at all, which I think is the function perhaps of 
two things. One is that the incidence of certain cancers has actually been increasing, so although progress has been made 
in the treatment and life expectancy once you have it, the incidence has made up for some of that when looking at overall 
death rates from cancer. The other is that there’s a school of thought that we’re still mortal and if heart disease doesn’t 
get you something else will and cancer may be the next likely cause.  

Some final comments on what I feel we’ve learned about early efforts into studying Canadian mortality improvements. 
This is sort of directed at the CIA proposal for a single scale of mortality improvements for insurance and annuitants. 
Based on the data that we’ve collected and I think the research that we’ve done, the pattern of recent improvements is 
quite different than what the model proposes as the best estimate and significantly so in some age ranges. Importantly, 
the difference in the pattern is risky. At the younger ages, meaning 40 to 55, those ages are far more important to life 
insurance than they are for annuities, for example. Improvements: the model seems to actually overstate those slightly 
which, of course, is not what we would want to do in valuing liabilities in life insurance. And at the older ages where the 
model has been quite a bit lower than the actual data in terms of improvement, there’s risk for annuity populations of 
understating the rate of improvement which similarly would reduce the confidence in our liabilities. So I feel there’s 
some risk in that different slope.  

One comment, I focused a lot on above age 40, and I mentioned I don’t think ages under that are that important to us. 
That’s probably true, although there are one or two quick comments I’d make. First of all, the data under age 40 is quite 
volatile and if we look at the most significant causes of death in the insured population, I’m focusing on life insurance 
here because I don’t think less than age 40 has much influence on pension or annuity liabilities. You know, over 50 
percent of deaths are from accidents and suicides and that’s very different than studying the impacts of disease-based 
death above age 40, which are very predominant. The question is, how confident are we assuming a continued 
deceleration in the rate of death from accident and suicide? I’m not sure we’ve thought that question through. 

In closing, our profession and the industry would benefit from further study and analysis into this important core risk 
factor of improvement in mortality, and even further afield mortality improvements are a very important risk factor and 
should be in the shaping of many of our social policies. Obviously, the most important being our social security and even 
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our healthcare system. On that note, I’ll make sure the slide gets on the web page with the references including web links 
to the various sources of data that I used so that you can check them out for yourself. Thanks very much. 

(Applause) 

Mr. Doyle: Thank you. So, Bob, you said we’re all mortal but according to my model we’re going to become immortal 
in 2030. OK, it was brought to my attention that I forgot to introduce myself at the beginning. That’s because I thought 
you all knew me. My name is Dan Doyle, I’m a partner with PricewaterhouseCoopers in Toronto and I run the actuarial 
practice there. We provide actuarial services to the Canadian life insurance industry and thank God you all need lots of 
help. 

I’m going to try this again. Senan O’Loughlin—got it perfect—is going to be talking about managing longevity risk. 
Senan is from Swiss Re, where he’s head of marketing actuaries for life and health in the U.S. He has 20 years’ experience 
in the life and health industry gained across three continents. He joined Swiss Re in 2008 having previously worked in 
Hong Kong, where he was with a large, multinational direct writer as the regional actuary for their Asia Pacific 
operations with a primary focus on pricing, product development and distribution. In his role he managed the actuarial 
function at the regional level as well as overseeing the local actuarial departments in India, Indonesia, Australia, New 
Zealand, Korea, China and Taiwan. Did any of them pronounce your name properly? 

Senan O’Loughlin: No. 

Mr. Doyle: No, OK. Prior to this he worked in Ireland managing life product development, pricing and marketing in 
Ireland’s largest composite insurer. He is a fellow of the Institute of Actuaries in London and the Society of Actuaries of 
Ireland and has an MBA from University College Dublin. Come on up. 

(Applause) 

Mr. O’Loughlin: I was getting worried there that my bio might be longer than my presentation. It wasn’t intended to 
sound that way when I sent it to Dan. I’m also extremely conscious that I am the last barrier between you and your 
lunch, except of course for your own questions. So you can relax if your stomachs rumble they don’t get picked up by 
this microphone. I don’t have that same pleasure. 

We’ve heard a lot already from Bob and Dan about mortality improvements, the difficulty in trying to predict where 
they go and trying to understand what they might look like in the future. For actuaries it’s a pressing concern, this hot 
topic, this whole issue of how long will we live or how soon will we die. If you try and worry about setting up our factors 
and our models and our base tables, I suppose we also then have to figure out how do we best manage this given that we 
at a minimum recognize the uncertainty. As Dan said, how do you worry about the older lives living longer when we can 
hedge ourselves by buying cruise tickets and perhaps sell those in the future if there are more and more people out there, 
but beyond that I think we probably need something slightly more actuarial. 

What I’ll try and cover first is the old, “Trust me, I’m an actuary.” I suspect when most of us say that the response is 
usually, “You’re actually a what?” I think it’s really to say we all attempt to put some kind of understanding and basis and 
framework around the whole issue of mortality and longevity but we’ve got to admit this is extremely difficult. So I’m 
not saying I don’t trust any of you. I don’t know you well enough and this goes likewise as well of course. Just that sense 
of we do our best in predicting it, but how sure are we that we’ve done it correctly? And then suppose, like my mother 
would always say, a problem shared is a problem halved. I’m hopefully going to try and demonstrate how we can do 
more than just halve the problem but my mother did come out with lots of these stock phrases for all sorts of strange 
reasons so it’s not fair to blame her. Then just some conclusions which people seem to like at the end of a presentation. 

I’m not going to try, as Bob was doing a lot there, try and explain why we think mortality is changing over the years. I’m 
certainly not going to try and give you what the right answer is because there are some dazzling models out there from 
far, far smarter people than me and if they’re struggling with this I can tell you I don’t even get to the point. I don’t even 
realize I’m struggling with this; that might be a better way of putting it.  If we start off with any projection of mortality I 
suppose our starting point is our base table, the table we put together. This is aside from any concept of improvements, 
just our base table. So two quick snapshots up there on the screen that when we look at in any cohort there’s how 
homogenous is our group when we have our tables? That’s what I’m going to do now in the context of annuitant lives, 
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pensioners, whether it’s insurance annuitants or pension annuitants. They themselves are made up of a different class of 
people, whether they’re professional, whether they’re blue collar. The lines all go in the same direction as you can see 
over there, but the width from the top line to the bottom line tells us over four years of the difference between the life 
expectancy between the best cohorts and the worst cohorts. If you’re happily sitting on the average and the group of lives 
with whom you’re concerned about are plus or minus this your table could be quite a bit off. Then we’ve done some 
studies internally and looking at a group of, a pool of about 10,000 lives and, very simply, on that we’ve sort of got the 
evidence that you’ve got a one in six chance that your base table is 10 percent or more off. So I suppose in simple terms, 
and please don’t ask any hard questions about that analysis, but in simple terms it’s a pretty large chance of being a long 
way off. So it’s not a very comforting message. 

For the sake of actuarial purposes, let’s assume we’ve got it right though and we’re all confident in our base table. We 
now have to try and swing ourselves around; how are we going to allow for these improvements? We do the best thing, 
like using the past as a guide to the future in the best actuarial spirit and how well have we done this in the past. Again, 
we can see the various coloured lines and unfortunately the flatter coloured lines have been our attempts in the past to do 
this. So we can see that at first in 1977 we had a pinky red line. At that point we thought that somebody born in 2009 
would have a life expectancy of 70.5 years. By the time we got up to 2004, which is our green line up towards the top 
there, with this same person we now thought they’d live to 78. So again, this thing is moving, it’s moving quite fast and 
at each point in this journey you can see how what we thought went from 70 to 73 to 75 up to 78. So it really does start 
to feel like a moving target. And again, this is for the various things that we hear about. As with the conduct of insured 
cash when cash talks it isn’t much of an issue. There were studies done in the UK looking at their pension liabilities on 
balance sheets, which in 2006 was around ₤500 billion.  They found that for each year that you were moving out your 
life expectancy it was adding about ₤15 billion of liability.  So this does attract a lot of money, about 3 percent for each 
year, and that particular study looked from 2004, 2006 and there was a two-year shift in that period alone with this. So 
they’re big numbers and they have big impacts, and this is a global thing and that’s why it’s kind of a hot topic.  

I now have a little picture of the amoeba family on their holiday vacation.  

(Laughter) 

I’ve got mommy and daddy doing well in the middle but unfortunately the child got badly sunburned so stayed off in the 
top corner.  

(Laughter)  

These are the previously mentioned heat diagrams that we have for mortality. Think of it going from the depths of the 
ocean to standing in the heart of the sun and that will give you a sense of it. The blue is the negative mortality 
improvement and then as you get into those roaring hot reds and purples that’s the very high numbers. So looking at the 
U.S. these are the observed mortality rates, improvement rates are seen in the population looking across from the years 
1960 through to modern times, and up the side then running up from age 60 then through to age 90. And we can see 
that very much as we headed out there, it’s starting to get much more to those hot colours. There’s a heck of a lot more 
yellows and oranges out of the side there. You can see that for an 80-year-old you’re looking at in excess of 2 percent and 
for a 70-year-old for 2000, 2006 the average improvement was heading up towards 3 percent.  Then the standard scales 
that are out there would have 1 percent of your 80-year-olds and 1.5 percent for your 70-year-olds. Again, this is the sort 
of thing that has been talked about, the reduction of smoking, medical advances, and Dan’s drive to immortality by 
2030, that’s pushing that corner there. So it really does tell us that the standard projections that are out there are 
certainly sitting lower than what’s emerging but again, of course, you’ll notice the future could head in the other 
direction with concerns about obesity and such things. 

I think this bottom graph looks more like the way I went on Saturday when I went to the beach, when I started off at the 
blue colour at the side here and I ended up more that red colour at the end. This one is just another example, it’s Dutch 
mortality. In the top box, for both of the heat diagrams the first two thirds are the same; they’re the observed 
improvement rates. Then one is projected out 2007 based off the past history and expectations of the best models of the 
time versus the actual. Projected out does more for the greens and light blues, which are the more modest improvement 
rates, but the reality hit this red hot, I’d say close to the sun stuff went on. So it really just shows that, and this picks up 
on what Bob was talking about, that the difference in terms of models has been significantly different than what the 
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models had been predicting. This has been, I suppose, a cause for concern, or certainly plant a seed; it’s something we 
need to understand better. I like the second bullet—we have great confidence for inside of the 99th percentile but these 
levels of improvement were beyond that 99th percentile based on the data up to 1992. This would have been an extreme 
projection had somebody done it at the time but this is what has happened. I think on a simple level it says I will always 
be glad to be a user of a table rather than the guy who designed the table. 

As I stand here in Canada, this reminds me of my life in Ireland when I would stand there and somebody would arrive 
over from the UK and put up a nice big fat line of the UK and I would struggle to find Ireland on his chart. I have now 
done exactly the same thing and I stand here in Canada with the U.S. with big triangles on it and it’s your mission to 
find Canada, which is the blue line. Actually I tagged the U.S. not because it’s bigger and not because I live there now; 
it’s kind of in the middle so it helps give a bit of a shape to the graph that it’s the one that runs down the middle. And of 
course it was within about four days after I moved from Canada to the U.S. that somebody pointed out that the way to 
live longer is to live in Canada, so I didn’t time that one pretty well.  

What this very simply says is different countries may be different; the levels might be quite different as they’re going up. I 
was always showing these England and Wales ones. I knew the Ireland line was lower than that so I could just tell myself 
we might not live as long but we sure have more fun doing it. But the trend is certainly in the same direction again. As 
we see, as we look at the life expectancy at age 65 viewed from 1980 out to 2006, each time we are stepping up and up 
and up. 

So now that I’ve proved that we really are struggling to actually know what we’re doing, is there any way that we can get 
ourselves around this?  Just looking at this, it’s very hard to fix our base table, it’s way harder then again to figure out the 
rates of improvement. Are there ways to help us manage this risk? This is where these topics . . . The longevity swap is 
making a lot of headlines, a lot of articles in the actuarial literature and the magazines and things about this topic now. 
There’s a wonderful definition there, which can act like a subtitle for me for those who are still struggling with my 
accent, which is in the insurance form, it’s a bulk annuity contract so it runs for the full range. The bulk annuity, you 
buy it out and it becomes someone else’s problem and so I no longer care about mortality improvement because that guy 
has to pay it, but I have to pay a lot of money today for that.  

The longevity swaps is exactly the same thing. It says I’m uncertain about what this is going to look like so you find 
somebody who is willing to take on that risk but you make your payments out over the span of the expected life of your 
pool of your lives. I suppose it’s basically: you sit there wanting to buy a car but you’re concerned about depreciation; if I 
lease it at least if I fix my payments and the depreciation is the dealer’s problem, ignoring all the complex buy-outs, 
financing rates and “Do accelerator pedals stick?” That’s not the best example, perhaps, but at least to try and get that 
idea across. And again in these longevity swaps there is, if you will, a similar thing of, “Do I get the one with the sunroof 
or do I go for the GPS?” The method of, “Do I use the population or do I use my own pool of lives and get absolute 
locked-down insurance? Do I insure one pool and not another pool? Do I insure the ones that are younger and the ones 
that were older?” There are a lot of different ways of doing it. 

At a very simple level there are three lines on this graph, so we put the contract in place today and you’re locked down 
and you agree the person purchasing that insurance will pay that murky green line in the middle. That’s where they have 
locked in. They say irrespective of what happens with this block of people that’s now my outgo, before I had an 
uncertain outgo paying this pool of annuitants. Then if mortality is better than expected and people live for longer then 
you have your insurance contract that will step in, your insurance contracts pay for what actually goes out there. In 
reality you net them all so what happens is you get that little red bar which gets paid back into the person seeking the 
insurance, which then keeps them back on their fixed line, they’re certain of that. If the population dies off faster so there 
are less payments, well that balance then will go to the insurers. It’s really just the reverse of a term contract or a whole 
life contract. You get a lot of press. I think it sounds really exciting but it really boils down to that kind of simple 
concept. I have managed to not have tables or numbers, or too many, for you. 

I’ve spent most of my time saying it’s really, really difficult to predict this future mortality improvement, it’s very hard to 
get your base table, anyone doing this would be nuts. Then I sit here and say that what you need to find is a partner 
who’ll actually do this, or you need to be the partner to do this for somebody else, this risk. So having told you that it’s 
difficult to quantify risk, why would anybody want to take on the risk? I think this first blue block, think of that as an 
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actuarial cost to the longevity risk. That’s if you’re standing there with your own pool of lives that you’re concerned 
about and you’re sitting there with your block. Don’t worry too much about the size of the block. It’s just an illustration.  
If an insurer in this case has an opposite position, so they have a large block of mortality business, term business, whole 
life business and particularly if it’s a similar cohort of lives that you’re looking at, they will get the opposite hedge 
position. If people die sooner their mortality gets worse but their longevity position gets better. That opposite position 
again reduces the capital you have to put up so it makes it attractive to the counter party. Again, insurance: we want to 
know what’s diversification and varies our risk based capital formulae, the more diversification you have . . . And again 
longevity is a kind of a new risk, P&C risk, traditional mortality risk and the geographical risk.  

Another bit of capital isn’t needed, to be put to the side. Obviously if I’ve got lives I have more uncertainty than if I have 
15 million lives. Consolidating again each one helps. So, your convert position: you’re stuck with a large uncertain risk 
but you can swap it out to somebody else to whom this risk isn’t as risky. There’s the arbitrage, and that’s why somebody 
would find it attractive. If they really are struggling with the tables it becomes their problem or if you’re the guy writing 
the risk it just became your problem.  

There are two forms of these longevity or risk swaps at play in the market at present. There is the derivative or insurance. 
Insurance is the one I described earlier, you swap out your risk where you pay a fixed stream right to the end and 
irrespective of who lives or dies those annuity payments get made, those pension payments get made. It’s perfect 
indemnity, you no longer have to worry about it. Derivative is pretty much in any option where you try and do it to be 
an option so you don’t get to say it’s a perfect hedge, but again it has advantages that perhaps the insurance solution 
doesn’t have. This would be where you would say that rather than my own book of lives I would do it based off a general 
population index, an agreed population index. So a survivorship table can be built using the StatsCan data or whatever; 
you can set up your mortality index. The insurer or reinsurer would set up their mortality index. Both sides would just 
agree this is the schedule of the expected or that the payments have been made off, like a standard equity option price or 
whatever. As the value or things were better or worse the payment would go over our back but it will lock in the insured 
part and you will be locked in whatever to this fixed level.  

So you have a view that I have my stream of payments. I am worried about my 65-year-olds so I will buy something for 
survivorship for five years out, for 10 years out, 15 years out, 20 years out, and I’ll buy some insurance there. Then this 
comes back to if general population mortality runs better than expected I would get a payment from my counterparty. 
Now if people die quicker then, yes, I will make a payment but again I have locked in a particular fixed cost. 

Why would somebody do this, mind you, versus absolute insurance? Clearly there are obvious gaps there. One of the 
advantages is you can do it if you have a lot less data and you say, “Well, my pool of lives hasn’t got the credibility I 
need, it isn’t the scale I need,” and you can still get some coverage. It can be done quicker because it’s going through 
more of a vanilla standardized solution. You’re not attributing to this one fixed block; it really is just an index. And then 
it is potentially tradable again as the market evolves. Who know what this will look like in 10, 20 years’ time but if you 
start with a standard contract or standard indices then they can be traded so you can reverse your position to things that 
work well or badly for you, or your own views change, you can do that. Then you can use larger pools of lives, perhaps 
your actives, then deferreds in a pension context, but again I’ve kind of reversed my way around it.  

Last time I talked about basis risk first. Clearly there is a basis risk with this and the obvious thing is (?? ph 1.12.44) if 
you have your pool of lives and they range from 60 through to 90 you might not be able to find a provider who will give 
you your derivative or build an index table for each of these lives. It might just have it include (?? ph 1.12.59) ages or 
such. Again, you have to use actuarial assumptions when you’re on the buyer’s side to figure out what pool of lives you 
need. There’s a possibility that your assumption of what lives exist in the future, what you need today may change in 
time as the gap emerges. Particularly the actuarial one, and I think if there wasn’t a room for lots of actuaries you would 
struggle to explain of course that there are two values, two issues here. One is you’re trying to match the cash so will I 
have cash when the time comes, but the other one is if I’m trying to recognize my liabilities, how to recognize your 
liabilities and recognize your assets might not necessarily move in tandem because again it is a derivative contract. There 
isn’t a perfect match here so a new gap could appear, there isn’t a hedge you hoped it would be. The last one, the quite 
obvious thing, of course; you fix your population index. Your own pool of lives might be quite different. You might have 
actually insured the immortals or you might have had the opposite—you insured somebody who just died off that bit 
faster, like the Irish.  
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One thing I’d say when I started off looking and working within this space that they do seem dramatically complex and 
wonderful and maybe that’s because we’re doing a very, very good job as a profession to make it appear that way so 
people will continue to pay us money to actually engage in this type of work. Administratively they actually are quite 
simple; you really are just swapping out fixed payments for a schedule of non-fixed payments. Either way the admin is a 
series of payments out to a pool of lives. You get the impression here, “My God, they’re complex, they’re unusual so I’m 
going to need a tome this big of a contract.” But in the Swiss Re context in December 2009 we’re talking about 60 pages 
for the entire contract and I have certainly seen term insurance treaties that were longer than that. We pride ourselves in 
industry in not writing the big legalistic tomes so as I say it’s not that bad. They can be done quite quickly and often if 
I’ve swapped out everything but now I’ve changed my mind because we’re human and we’re allowed to do that unless 
the contract says we can’t. Is this true now? The bulk annuity: I’ve just made this one-off decision but again that’s just 
how you would word it or structure it contractually, you don’t necessarily have to end up in that position.  

So, some conclusions, which will hopefully will be consistent with what I’ve said to you already and, if not, sorry about 
that. I even thought I’d do something special and throw in some new information in my conclusion section just to see 
who was paying attention; at least three people are. But really, I just want to say they’re not new, just kind of giving a 
sense of, “OK, talked about it.” We read about it, often it’s pitched as something out in the future with an occasional 
headline as we hear about what has happened. So this kind of shows that in April 2007 Swiss Re mentioned their first 
publicly announced one. We had that running across from A through non-confidential at the far side. A number of 
transactions, six transactions, you can see why they get a profile. You’re looking at volumes of liabilities of over $1.5 
billion to over $3.5 billion. They’re big numbers and in each of these cases they were longevity insurance and they were 
usually both immediate annuities and in there were some pension liabilities; it’s a similar risk. Again, the sort of UK 
pension plans or longevity swap deals. What has been out there . . . These are four that hit the headlines and you can see 
there are some very big numbers in there, and they’ve been routed through the investment banks back into the world of 
insurance or reinsurance on the far side or just direct to the insurer or reinsurer. They’re starting to get the point where 
there’s as much room as there is capacity. 

A very simple take-away to the end. I think I said this about 17 times, it’s hard to predict; 18 and I’m done. But it can 
actually be managed, this risk can be transferred in the same way our mortality risk is transferred from party to party, 
transferred from the policyholder to the insurance company and onwards in the same way the same can be done with 
this. And it has happened; it’s no longer a theoretical. And the last little box there finishing on a positive note. I said 
there’s an actuarial conference; if it was an accountancy conference I’d probably say accountants here. I don’t believe I 
would but it’s best to be silent. At times we get squeezed as larger and larger black boxes come and more and more things 
come. I think as a profession we’ve often been under retreat at times. This is one area now where a new space, a bigger 
space is arriving and we have the perfect skill set to step into it because nobody understands the simple fundamentals of 
mortality as well as we don’t—as well as we do. So that is me finished. Thank you very much. 

(Applause) 

Mr. Doyle: OK, we do have a few minutes. I know you’re all anxious to get the best seats at lunch but if you have any 
questions, please go ahead. No questions . . . We’re going to go. Oh, there had to be one. 

U-M: Without making you late for lunch, I might have a couple of questions. The first is on longevity swaps, would you 
characterize these the same way as a currency swap where people are getting rid of risk, or would you characterize it more 
as underwriting but one person is getting rid of risk, and the other party’s taking on risk? 

Mr. O’Loughlin: It can be the pure insurance context as it would be the case that one party is just removing the risk 
themselves. That has been the larger driver, that people really, truly want to remove at least one part of the risk. These 
have been seen as annuitant space and pension plan space where people already have a large investment risk and they 
have this mortality and mortality improvement and particularly risk on top of it. They have been new to the way to at 
least slice off that part of the risk and transfer that out, which then allows . . . In many cases these are being run by 
investment specialists and trustees and it allows them to concentrate on the risk they understand best, and relax because 
that particular risk is gone. With the derivative, because it’s a less perfect match you’ve transferred some of your risk out 
but because you haven’t transferred it all there’s still a risk there for both sides.  
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U-M: So I conclude that if it’s almost a pure risk transfer there’s pretty hefty premium being paid for mortality 
improvement being better than expected? 

Mr. O’Loughlin: Not necessarily. I suppose it’s early days in the market. I would think that in ways the premium is 
driven much by market capacity and market needs than it is by anything else. I don’t think it’s seen as a profiteering 
moment in the history of the insurance industry, because there’s no obligation on the parties entering into the 
transaction. Because that simple choice is there it will help us get to a natural level but there’ll be actuaries on both sides 
of the equation. 

U-M: Second question, totally unrelated, for Bob on smoker/non-smoker mortality. You didn’t go about measuring 
smoker differentials the way I would have expected. I would have expected instead of breaking down the actuals between 
smoker causes and non-smokers you would have adjusted the expected to reflect the trend in smoking. Did you attempt 
that? 

Mr. Brown: I’m not entirely sure I understand the question. 

U-M: We know the trend in smoker incidence rates. We should be able to adjust expected deaths because we have 
smoker and non-smoker tables and we could apply a blend that way.  

Mr. Brown: That’s true. In fact you’re correct; that is another way of looking at it and you could equally look at it that 
way. I think what I had trouble with is getting data specifically on the movement, and the definition of the smoker and 
non-smoker is really not binary, although our tables make it binary. There is fairly strong evidence that the length of 
time since you last smoked has a major impact on your mortality, as does the cumulative amount you smoke over a 
lifetime. I actually did try to do that and didn’t get results that I felt were making a whole lot of sense, so that is an area I 
think that’s worthy of further studies. 

U-M: Thank you. 

Mr. Doyle: Okay, if there are no more questions we’re done, thank you.  

(Applause) 

[End of recording]  


