
SEPTEMBER 2017 SEMINAR FOR THE APPOINTED ACTUARY – MONTRÉAL (SESSION 12)  

 
PROCEEDINGS OF THE CANADIAN INSTITUTE OF ACTUARIES  Vol. 28, September 2017 

Session 12:  Research Executive Committee Update 
Séance 12 :  Mise à jour de la Commission exécutive de 

recherche 
 
MODERATOR/ 
MODÉRATEUR :  Benoit Miclette 

SPEAKERS/ 
CONFÉRENCIERS :  Anna Doudina 
 Bob Howard 
 
Unknown = unidentified speaker 

Moderator Benoît Miclette: Welcome and thank you for joining us this afternoon. We’ll go with 
the quality of members who joined today versus the quantity. So, the topic today is to provide 
you an update from the Research Executive Committee [REC]. My name is Ben Miclette. I’ll be 
your moderator. I am stepping into somebody else’s shoes for this. The Chair of the Research 
Executive Committee was unavailable, so he asked me to come in and help out on the session. 

We have three topics for you today. The first one will be the restructure that took place within 
the Research Committee and the focus moving forward. I’ll be presenting this section. Then I’ll 
turn it over to Anna. Anna Doudina is the Chair of the Project Oversight Group on a global 
project that brings together the CIA, the SOA, as well as the Institute and Faculty of Actuaries 
(IFoA), which is the UK version of the CIA. The project is on longevity and morbidity research. To 
close off the session will be Bob Howard. Bob, as you may know, was Past President of the CIA 
and has been a volunteer for many years, and in recent time has been doing research projects 
for the CIA. He recently completed the Group Annuity Mortality Study, and as part of his 
discussion he’ll draw comparisons to the Individual Annuity Mortality Study, which was also 
published recently. 

Looking at the Research Committee restructure, I’m not sure if everybody in the room is 
familiar with the CIA structure.  

The CIA Board has four councils that report to it: the Eligibility and Education Council, 
International Relations [Council], Member Services Council, and the Practice Council, and the 
Research Committee reports to the Member Services Council. This, what I’m showing right 
now, is the old structure. I’m not sure if you can see the details of it, but nine subcommittees 
reported to the Research Committee in the past. You can see in brackets, there are a number of 
volunteers that were involved in each of these subcommittees, as well as the leading, the 
overseeing committee. 

As we started to look at the structure, one of the things we wanted to do was to simplify the 
structure. With so many volunteers to oversee, the Research Committee was in constant 
volunteer recruitment mode, with all volunteers being asked to contribute for a three-year 
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period at a minimum, a bit more if they wanted to be vice-chair or chair of a subcommittee or 
the committee. 

When we were looking at this, we also realized that there are a variety of topics that were 
reporting into the Research Committee, and not necessarily everybody was interested in the 
same things. If you look at the details, it covered experience studies, academic research, as well 
as forward-thinking research. So, one of the things we wanted to do was simplify the process. 

This is the new Research Committee.  

It’s being referred to as the Research Executive Committee. This name actually aligns with what 
the SOA and IFoA call their research areas. The way that it’s structured, the top part stays the 
same. Still reports to the Member Services Council, but the Research Executive Committee has 
a group of eight to 10 individuals who basically are overseeing the research aspects for the CIA. 
There are two subcommittees that focus, one on experience studies, the other one on 
academic research. The way that we wanted to structure this was those individuals that are 
very much interested in doing experience studies could focus on that by joining that 
subcommittee. Same thing with the academic research. 

We thought we could optimize some of these aspects of research that perhaps may have been 
a bit confusing before. For instance, looking back at the old structure, there was a lot of 
different subcommittees who did experience studies, and we would go to the same 
participating company every year and ask for data at different times of the year. We figured 
[that] by combining all these projects together under one roof we can try to optimize how we 
do research experience studies in terms of the timing of them, in terms of when do we ask for 
data, and to make sure that we optimize how we tackle this. 

Supporting the Research Executive Committee and its subcommittees we have a new member 
of the CIA. She’s joining us today. Shlomit Jacobson has joined as manager of research for the 
CIA, and her role is to support the research structure, the Research Executive Committee as 
well as its subcommittees, as well as transparency to the Board in terms of the reporting of 
projects and the status of it. She’ll also help with the completion of the projects as well as the 
publications and the marketing around it. 

One of the things we wanted to tackle at the same time was to give opportunities for members 
to participate on a research project but for a shorter period of time. As I said, the 
subcommittees and the committee before required three years of membership or volunteer 
work. But by creating project oversight groups we’re allowing people to join in for a few 
months for the duration of a project. And these project oversight groups—or, as we refer to 
them, POGs—these POGs are created and disbanded as needed for the duration of the 
project . . . They go from putting together a request for proposals, identifying the right 
researchers and selecting them, and helping oversee the project, [to challenging] the findings of 
the researcher, as well as [going] through the publication and the marketing of the research 
project itself. A much simpler structure to deal with. 

In terms of the five key changes that relate to this restructure, the Research Executive 
Committee is there to support leading-edge, forward-thinking research. The Experience Study 
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Research Subcommittee is there to support the experience studies. The Academic Research 
Subcommittee looks at grants and educational programs, creates a link to the academic 
community and the Education Council. The POGs are there to oversee each research project 
and they’re created and disbanded as needed. And then we have a CIA manager of research 
who is there to provide greater support to the Board, the REC, as well as subcommittee 
volunteers. 

If you’re interested in finding out more, these are the leaders of each of these sections. The 
Research Executive Committee Chair: the outgoing Chair is Faizel Alladina and Keith Walter is 
the incoming Chair of the REC. The Experience Study Research Subcommittee Chair is Damien 
Lapointe Nguyen. The Academic Research Subcommittee Chair is Mathieu Boudreault, and the 
CIA manager of research is Shlomit Jacobson. 

If you’re interested in finding out more about the research that the CIA does, we invite you to 
visit the CIA website and click on Research, and you’ll find information about the research 
projects that are conducted. There’s a forum to find out more about the research and engage in 
discussion around research, and there are newsletters and other aspects of it. Feel free to visit 
the page at your leisure. 

That was the update that I needed to provide you to make sure that you’re well versed in terms 
of what the CIA does. With that I’ll pass it over to Anna to take us through an overview of the 
status of the project she’s working on. Thank you. 

Speaker Anna Doudina: Great. Hi, everyone. Bonjour. I’m not going to pretend I speak French 
but I’m very pleased to be here to give you an update and maybe an introduction for some of 
you on the longevity and morbidity research that the CIA has sponsored. As Ben mentioned, 
this is the joint sponsored project between the Institute and Faculty of Actuaries in the UK and 
the CIA, as well as the SOA. 

Today, I’m going to introduce you to this large, and what I think is a very exciting, project that 
will be run for the next few years. I’m going to give you a flavour in terms of what’s going on 
with the program, the research themes, the sponsors, as well as how CIA is involved. Then I will 
give you a few teasers in terms of the research that has been done so far. So, again, the flavour 
in terms of what’s coming from this research. 

Before we jump into the research itself, I wanted to say a couple words of introduction about 
the Actuarial Research Centre (ARC) that’s been established and sponsored by the IFoA. It’s 
essentially a network of actuarial researchers around the world and their aim is to address 
global challenges facing actuarial science [and] to do research that has an impact to the 
practitioners and policymakers around the world. 

They currently have three large research programs on the go.  

The first one focuses on development of new statistical actuarial models in the context of big 
health data, and I believe right now they’re focusing on UK health care data.  

The second research program focuses on how to improve the UK pension system. Their vision is 
to create a pension system where pensioners essentially can share investment and longevity 
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risk amongst each other, and they can do that in a very simple and cost-effective way.  A pretty 
big vision, I guess.  

Lastly, the third research program—and this is the research program that I will be talking about 
today—is called Modelling, Measurement, and Management of Longevity and Morbidity Risk. A 
mouthful, and it’s essentially a comprehensive look at longevity and morbidity trends around 
the world. I’ll get into more details on the next slide. 

A majority of the project will be focusing on longevity risk, which is the risk of people living 
longer than anticipated, and there are currently four working streams within the bigger 
research program. All of them are being run concurrently, so there are developments that are 
happening in each of the working streams at the same time. 

The first one focuses on building for different populations to measure longevity risk for a 
variety of different applications. This could be applications including pricing or reserving; maybe 
setting up longevity assumptions for your runoff portfolio, or it could be setting up a one-year 
earnings-at-risk scenario. Another application that they’re looking at is how to assess 
diversification benefits within your portfolio. So, if you essentially have populations with 
different risk characteristics, how do you assess that diversification benefit? They’ll be looking 
at insured lives versus annuitants, maybe males and females, or maybe even multinational 
populations. This is very timely given Life Insurance and Capital Adequacy Test (LICAT) changes, 
as well as the new promulgation from a mortality improvement where diversification benefit is 
now allowed. This will be very useful and helpful in order for us to determine what that 
diversification benefit should look like. 

The second thing that the researchers are looking at are any emergent themes or trends in the 
mortality and longevity area . . . One example is probably the growing discussion in the recently 
observed slowdown of mortality improvements in the U.S. and the UK, potentially in Canada as 
well. They will be looking at how to model this and what are the long-term consequences. 

The third working stream will be looking at longevity risk management. What are the options 
for managing longevity risk? This might range from no action to some sophisticated longevity 
swaps and maybe even looking at index-based options. Again, some very high and exciting 
modelling that will be happening here. 

Lastly, the research program will be looking at critical illness insurance and underlying 
morbidity risks. Here they will be looking at current and emerging morbidity trends, looking at 
underlying drivers, and this could potentially link to the mortality and longevity work for the 
first three working streams. They will also be looking at how to create models for pricing and 
reserving for critical illness insurance. 

Briefly introducing the research team: Andrew Cairns is the principal investigator for this 
program and he is based in Heriot-Watt University. Many of you may know Andrew from many 
longevity-related research papers that he has published. He will be supported by a number of 
co-investigators and researchers around the world. I’ve got to say, it’s a pretty impressive team 
of researchers. They have not only done a lot of longevity and morbidity work, but they have 
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also worked with a number of practitioners, and a lot of their work has been adopted by many 
organizations—I believe the UK regulator is one of them. A pretty impressive team. 

Of course, we cannot sponsor something without ensuring that we get a benefit from it. To 
ensure that we get the value from this worldwide research, the CIA has established a Canadian 
Project Oversight Group, and the main objective of this group is to ensure that the results 
produced by the research program are of value to Canadian members and also relevant to the 
Canadian community. Part of the work that the Project Oversight Group has been doing on the 
past six months is basically looking for data to support, or looking for Canadian data to support 
this project. We’ve been knocking on the doors of many different organizations trying to gather 
that data. We will also be working with the research team to set up seminars and workshops to 
help Canadian members get sort of hands-on experience with a lot of the models that will be 
developed. 

I wanted to quickly cover the people that are involved in the Project Oversight Group. We’ve 
got membership spanning from across all practice areas; we have individuals from life 
insurance, reinsurance, government, as well as the pension side, so pretty good [coverage]. 
Gavin Benjamin and myself, we’re co-chairing this Project Oversight Group, and this is just to 
ensure that both life insurance and pension needs are met from this research perspective. I 
guess this covers the introduction to the research part of my presentation.  

What I have on this slide are different data sets that the research teams are currently working 
on, analyzing the data. You can see there is a pretty good representation right now across 
different countries and a pretty good representation from Canada as well. Currently, we’re 
working with Statistics Canada in order to get their mortality data, and we’re hoping that data 
will be linked to the census, so there should be some very interesting outcomes from that. 

In the next couple of slides, I will share some preliminary examples in terms of what kind of 
work, or some of the sort of preliminary results coming out of the work from this research. This 
comes from the Québec Pension Plan, and what these charts show is essentially preliminary 
work that’s being done by the research team. The graph on the left-hand side shows raw data 
from the Québec Pension Plan split by different income levels. You can see that there are some 
patterns but it’s not as clear. Once the research team puts all of that data through their 
advanced models, we get pretty smooth mortality curves on the left-hand side. Essentially what 
the chart is showing, the black line on the top represents mortality rates for the lowest income 
level, so mortality rates are higher, or life expectancies are lower. Mortality rates for the 
highest income level is on the bottom, representing the lowest mortality rates. This is probably 
not a surprise to many, that income is a good predictor of mortality, but what I found very 
interesting is the fact that the gap is pretty big. It’s almost twice the mortality between your 
lowest and highest income levels. 

Another interesting observation here: if you compare mortality rates in 1995 versus 2015 you 
can see that all of the income levels have enjoyed some mortality improvements, but it looks 
like the highest income levels have enjoyed even larger mortality improvement rates. It seems 
like the gap in mortality rates is widening, or has widened in the past 20 years. 
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The next example comes from Denmark, and what I have on this chart is data broken down by 
affluence, or sort of socio-economic type of differentiators or education levels. At the top the 
green line represents the lowest affluence group with the highest mortality, and the purple line 
on the bottom represents the highest affluence group with the lowest mortality. This is very 
similar to the Québec Pension Plan data. 

The two lines in the middle represent mortality by education achievement, red representing 
high education and black representing low education. Again, the conclusions are pretty self-
explanatory, that the higher education levels you have the lower the mortality or the higher the 
life expectancy you have. 

What I found interesting from these charts is that, looking at differentiators, there is mortality 
improvement that has been happening over the past 20, 25 years, except for individuals with 
low education levels. In fact, it looks like there is some deterioration that’s happening, so the 
black line is kind of going in the opposite direction a little bit. Again, the research team will be 
looking into the drivers behind all of these conclusions. 

Another example from Denmark, and this is looking at cause-of-death mortality by affluence 
group. The chart on the left shows death rates due to lung cancer by different affluence groups, 
and there are some clear health inequalities that you can see, suggesting that you’re more 
likely to die from lung cancer if you’re in a low-affluence group. This, again, could be due to 
different reasons, lifestyles, or education, and the research team will be providing us with more 
details on the drivers behind this difference. 

The graph on the right-hand side shows the same thing but for lymphatic cancer. This is cancer 
of the immune system, and there is less differentiation by different affluence groups. Again, the 
research team will be diving deeper into what’s causing it. 

I’ll skip to the last slide. Those were just some of the preliminary works, some preliminary 
examples of the research that has been happening so far. What’s unique about this project, 
which I haven’t mentioned before, is the fact that all of the results and all of the models and 
tools that the research team will be creating will be publicly available, and we will also be 
setting up, as I mentioned, workshops to help us learn these tools and see how we can apply 
them in practice. I encourage you to take a look at some of the websites and some of the 
information that’s already available. If you have any recommendations as to how best we can 
engage the Canadian community or if there are any suggestions on the research, or if you 
would like to volunteer your data, please let me or Gavin know and we’ll be happy to speak 
with you. 

That’s all I had for the update. Thank you very much. 

Speaker Bob Howard: Now we’re going to switch over to the annuitant mortality studies. I’m 
going to talk about the content of the studies, how they compare, and what we have learned 
from them. 

First, I want to give you a little bit of history of the studies. The individual study began in the 
early 1980s. It was suggested by me, and when I suggested it—I think it was to Ken Clark—I 
said, “We should really do an individual study of annuitants like we do of life insurance.” 



SEPTEMBER 2017 SEMINAR FOR THE APPOINTED ACTUARY – MONTREAL (SESSION 12)  7 
 

 
PROCEEDINGS OF THE CANADIAN INSTITUTE OF ACTUARIES  Vol. 28, September 2017 

He said, “So you’re volunteering for the committee, right?” 

That was my first volunteer experience and it was a very positive one. We got the study up and 
running, and within a fairly short period of time we started collecting data. Initially, it was 
grouped data that we—individual data, of course, but it was grouped, just to clarify. 

We did that for several years, but found it was difficult to really scrub the data, and so we 
switched to seriatim data as of 1995, and the main reason for doing that was so that we could 
do a consistency check at the policy level. The policy that you’ve got in one year better be in the 
next year, or you should have a death. And if it isn’t, why not? And if the amount changes or if 
the classification changes. So there are lots of things that could happen, and we were able to 
check that very carefully that way. 

At that time, it was the only study that was having that consistency check done at the policy 
level, so I think the quality of the data was quite good. It also allowed us to have more 
information by policy size. We didn’t use that a lot in the early going, but that has become very 
valuable. 

Annual publications were begun in the early 1990s. The idea was it would be annual, but of 
course we skipped a few years here and there. One of the companies just can’t get their data 
in, so we wait and then end up doing two years in a row; maybe three years once. 

The earliest one that’s available is the 1995/1996. This is available on the CIA website. If you 
keep hard copies, some people will have earlier ones around. I guess the CIA will prepare, will 
give you one if you ask for it, because they’ve got copies of everything. 

With the group study, the history for the group study is much shorter. It began in 2004 and it 
was after the CPM work was published that Mario Robitaille challenged the CIA to put together 
a group study similar to the individual study. Subsequently, a number of companies agreed to 
provide data, and I’ve been the researcher for that study since its inception. 

The reason for doing it was that the individual experience and the group experience may differ. 
There’s no way of knowing until you’ve done the study. We know that there’s a potential for a 
lot of money coming in on group annuities. Pension funds are looking at opportunities to de-
risk, and so they want to get an insurance company to take on their portfolio of pensioners, and 
the amount of money could readily dwarf what we see in individual annuities. 

It’s a calendar year study, where the other one was conceived of as a policy year study, and it’s 
a similar format except that there are two additional fields: the postal code and the industry 
code form part of the record. That’s not being provided by all of the companies, but we wanted 
to put it into the specs and the companies will deliver that as soon as they can. Once we get 
enough data, we can start publishing some studies on those codes. 

The first study, covering six calendar years, was published earlier this year and it’s available 
from the CIA website. 

Now, similarities between the two studies. There are several.  

It’s basically the same data structure. There are some additional fields for the group, but the 
two studies look very much alike. They both look at both annuitants in the case of the joint 
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annuity. There is a consistency check for both, but there are some differences. The joint 
definition is different. For the individual study, we look at two classifications of joint policies. 
Are both joint annuitants still alive? And joint survivor. In the case of the group, that doesn’t 
work quite so well because, coming from a group policy, it’s tied to the member. So there we 
look at the primary annuitant and the secondary annuitant. And after the primary annuitant 
dies, of course, the secondary annuitant could be promoted to being the primary annuitant; if 
you’re the only one, you’ve got to be the primary, right? 

Duration from issue is different between the two studies. For an individual annuity, the 
individual decides, “Well, now it’s time to buy an annuity,” so they just make the decision; they 
buy the annuity. So, you can track duration from issue. You can’t with the group one because a 
lot of the money that’s in the group annuities is from one-shots. It’s decisions made by the 
pension fund; not by the retirees at all. Therefore, duration from the time that the pension fund 
made the decision to buy an annuity means absolutely nothing, so the group study doesn’t pay 
any attention to duration. 

Along with that, the discretion to purchase is different. There’s far more [of an] element of 
discretion on the part of the individual. Then, the size distribution is different between the two. 

Speaking of size distribution, here are some statistics. The mean between group and individual: 
you can see the group are generally larger ones, but the standard deviation is somewhat 
smaller for the group study compared to individual. I thought that the disparity in the mean was 
going to be larger than it turned out to be, but that’s what’s in the data. 

I also was involved with the CPM study and I looked after a lot of the data with that. The 
average size for pension fund annuitants is quite a bit larger than in the Group Annuitant 
Mortality Study. 

However, the big surprise was in the skewness. The skewness for the individual is immense. 
That’s a measure of the asymmetry of the distribution. So, there are a lot of policies for the 
annuitants that are way, way, way out on the distribution. 

But that doesn’t really tell the whole story. You need to look at segments. There are two 
segments for the group study: money arising from defined benefit pension plans and money 
that comes not from defined benefit pension plans. Those would be defined contribution plans 
or they could be group RRSP plans. 

There are four segments on the individual side. There are the RRSPs and the RPPs. You wouldn’t 
have expected a lot of RPP money on the individual side, but in fact there is. There is not a small 
amount. Probably coming often from something like a group RRSP, but nonetheless it’s—no, 
no, hold it now. I better say that right because a group RRSP would not be RPP. So, it would be 
defined contribution plans that that money is coming from. 

Those are the registered ones. There are two segments for the non-registered, and I refer to 
those as non-refund and refund. It’s a refund if there are some guaranteed payments. Usually 
it’s a length of time that’s certain, but there could be other forms of guarantees. It’s U.S. 
terminology; we kept it just because the U.S. study was out there. 
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When you look at the statistics by segment, you get a very different picture. Look at the 
average size for the not-DB and the RRSP. Same mean, or very similar mean. Very similar 
standard deviation. Even the skewness is not far different. Very similar. If you look at the DB 
and the RPP, you’ll find a very similar mean. The standard deviation is exceptionally close. The 
skewness is a bit different, as the group DB plans, they’re not a lot by number but a significant 
amount in terms of income at the very high end. You don’t find that so much on the individual 
side. 

But what really blows us away is to look at the non-registered. The numbers are dramatically 
different. The non-refund has a huge mean. The non-registered refund is in-between the RRSP 
and the RPP, but the standard deviation is just out of sight, and look at the skewness. A 
skewness of 100? That’s enormous! So, there are some very large policies that make up the 
block of business there, as well as lots of smaller ones. 

When you put that onto a graph, this is now a distribution by count. And the bands here, every 
$2,000 of annualized income, this is from zero to $2,000, from $2,000 to $4,000, [$4,000 to 
$6,000]. You’re actuaries; you can figure out the rest of them. It shows you that over the main 
section they look fairly similar, but weighting by count doesn’t really give you a good picture of 
what’s going on. 

So, here’s a logarithmic scale on the horizontal axis, and a weighting now by the amount of 
income rather than by count. You can see that there are some significant differences. But too 
many lines to look at. I’m almost colour-blind, so that’s a little hard to deal with. 

Here, I’ve got two lines in bold, the not-DB for the group and the individual RRSP. You see, 
those two are very similar. If you look at the DB in pink and the RPP in green, again, those two 
distributions are fairly similar to each other. So, it isn’t just the mean and the standard 
deviation that are similar; it’s over the whole distribution that they’re similar. 

But here is the non-registered, the non-refund in orange and the refund in cyan, and those 
distributions are quite different. You’ll see that the refund is more skewed to the left and the 
non-refund farther out to the right, to the high end. 

Now, distribution by size is interesting, but you’re more interested in the actual to expected 
mortality ratios, I’m sure. For actual mortality, I’ve used the years of experience—2007 to 
2014—so eight years of experience in both cases. We don’t publish a study looking at eight 
years of experience, but I wanted to make sure I had exactly the same years for the two studies. 
Those years overlap, so those are the years that I’m showing. 

Not all the group data is signed off yet, so what I show you, numbers could change a little bit. I 
don’t think they’ll change by much. 

Ages 60 to 95: there isn’t a lot of individual data in the 60s. Much more 70s, 80s, and 90s. And 
everything that I’m going to show you is by annualized income. Also, always separately 
between males and females. I include a provision for incurred-but-not-reported claims. Very 
important for the group data. For the joint annuities, single life annuities, deaths come in pretty 
quickly, but not so much for the joint. 
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Now, the expected mortality. I’m going to use the same table for all of these comparisons, and 
in all cases I’m going to adjust for improvement. We’ve got a different expected mortality rate 
for the same age each year over the eight years. And I’m going to use Mortality Improvement 
(MI) 2017 for improvement. After all, it was published almost a week ago now, so why 
shouldn’t I have it in here? It didn’t change since the draft, but I think it’s a good table to use. 
That’s why I chose that particular one. 

For the mortality, I’m going to use the Canadian Pensioners’ Mortality (CPM) 2014, the private 
sector version. You might say, “Come on, why don’t you use the individual table?” That would 
also have been a good choice. Comparisons would be pretty much similar because we’re 
looking at the differences, one to the other. But this table was developed earlier. The individual 
table uses some of the data from this because there isn’t enough individual data below age 70. 
And I calculate standard deviation. You’ll see that on some of the graphs, and that’s all based 
on the expected. 

Here is the overall actual to expected ratios. Males and females, the group on the left, the 
individual on the far right, and you can see the actual and expected ratios. The group 
experience is higher than the individual, and the difference is more than two standard 
deviations between the two, so a very significant difference between individual and group. Well 
worth doing the extra study, right? 

There’s more to be seen here, because when you look at the segments we get a different 
picture. The not-DB and the RRSP are very similar. Look at the actual to expected ratios. They’re 
just 3 percent apart. That’s less than two standard deviations. In fact, that’s just barely over one 
standard deviation between the two. 

For the DB and the RPP, the males are the same: 98 percent in both cases. Females, the 
individual is actually higher than the group. Who would have thought? That’s what’s in the 
data. 

What’s really different is the non-registered. Very different from the registered. And the non-
refund and the refund are very distinct from each other. Much lower mortality ratios and the 
differences are statistically significant. Not quite as much for the females, but very clear for the 
males. 

This chart shows actual to expected ratios by year of experience, and I’ve got the boys in blue 
and the girls in pink, of course. The solid lines are group and the dotted lines are individual.  

There are a couple of things that you can note from this graph. The first is, generally speaking, 
they go up and down together. The blue lines go up and go down and similarly with the pink, 
and less the case with the females, but it seems like there’s something that’s going on between 
these two data sets—which are distinct—that has a similar impact over the years. There’s 
something going on in the environment that’s causing mortality rates to go up or mortality 
rates to go down. Like if we have a really bad flu season, it affects both group and individual. 
But if you have a particularly bad season one year, then it’s probably not as bad the year before 
or the year after, and so you can see some evidence of that in there. It’s not always the case, 
but I would say there’s a trend toward that. 
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But also very significant, look how much those lines are just straight across. See, now the actual 
to expected ratios, or the expected mortality rates are adjusted for mortality improvement. So 
if we’ve got the improvement right, those lines are going to go, “Whoosh!” Straight across, 
horizontal. Of course, there’s a bit of fluctuation from year to year, but that suggests that MI 
2017 is a pretty good measure of mortality improvement. 

Now, if I had used CPM Improvement Scale B (CPM-B), it would look pretty much the same 
because they’re not that far apart. But mortality improvement is happening. It’s real and there 
is some evidence of it. 

This is just to show you one segment. This is the individual males, and the tick marks above and 
below represent one standard deviation. So, you could easily draw a horizontal line and it 
would pass between the two tick marks at least two-thirds of the time, which is what you 
would expect for one standard deviation. 

Here is the actual to expected ratio by quinquennial age groups.  

Now, what we see here is that the younger ages, there’s a lot of volatility, but gradually, as you 
go to higher ages, we see the ratios coming together. So, whether male or female, group or 
individual, they all come down together in the 90s, which suggests that how you get to where 
you got to if you reached age 90, it doesn’t matter whether it was individual or group; the 
mortality experience is going to be pretty much the same. 

Here is, again, just one to show you the standard deviations. Very large standard deviations at 
the younger ages and a fairly narrow range at the higher ages. If I did the group one, you would 
see something similar, but the standard deviations are a lot less at the younger ages and also 
just a little bit less overall. 

Here’s the actual to expected ratio by size band, and these bands are in the $6,000 range of 
income, zero to $6,000, [$6,000 to $12,000, $12,000 to $18,000] of annualized income.  

What’s interesting to notice there is that there’s a fairly consistent downward slope for the first 
several bands; that the four lines are moving pretty much parallel until you get to the larger 
amounts, where there’s not as much data, a lot more fluctuation. That’s for the males. Sorry, I’ll 
show you the males on a separate slide. 

Males, individual, again, see how much larger the standard deviations are as you go up with 
increasing size? Once you get beyond about $30,000, then the gap—the standard deviation 
gets to be a little on the large side. 

Now, this is leaving out the non-registered business, so we’re showing the group not-DB and 
DB, the RRSP, and the RPP, males only. Again, look at how these lines are moving almost in 
parallel up till about $30,000 or $40,000. 

Similarly for the females. You’ll see the green line’s a bit off there. That’s the RPP business. 
That’s the smallest segment. There isn’t a lot of business for female RPP. 

Now, we all know that data, or the mortality ratios, tend to decrease with increasing size. I have 
yet to see any kind of experience data where that isn’t true, any kind of mortality ratios. Size 
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goes up, ratios are going down. Insurance annuities, group, individual, wherever you look. You’ll 
find it with health data as well. 

The CPM paper formalized that to an extent that I haven’t seen before. I suggested size 
adjustment factors. So, for each of the three tables in the CPM paper, there is a set of size 
adjustment factors. Now, they just move in parallel to each other. But nonetheless, they’re 
explicit factors in bands of $6,000 of annualized income. I’ve used the factors that were 
published with CPM 2014 Private. 

Here’s what we get when we apply the size adjustment factors. So now we’ve got a different 
expected rate for each age, for each year of experience, and for each size band, and that’s what 
we get for the males. Those are moving across pretty much horizontally, up to about $40,000. 
Now, that suggests the size adjustment factors actually capture the difference in experience by 
band on these sets of Individual and Group Annuitant Mortality studies. That shouldn’t be. The 
size adjustment factors were developed from pension data, but here is insurance company data 
showing that they work. That’s really dramatic. 

Here we have for the females. Very similar pattern. And just to emphasize, this is a log scale and 
it shows even more clearly that these are horizontal trends. That was the registered business. 

Here is the non-registered refund, and the males show that there’s pretty much a horizontal 
pattern, out to about $40,000. Females, even stronger for the refund. That’s very dramatic. 

Here’s the non-refund. What is going on here? This shows a completely different pattern. Is this 
a different species we’re looking at? Did I forget the size adjustment factors? No, they’re in 
there. 

There’s something else going on in this data that’s not going on in any of the other segments. 
I’m sure you can guess: it’s the back-to-backs. Almost certainly. We can’t prove it because we 
don’t collect that data. In fact, the issuers of annuities can’t collect the data. But where you 
have somebody, typically a very large life insurance policy, typically a term to 100, they’ve 
qualified for standard insurance probably. Probably preferred mortality, so they buy the life 
insurance, then to pay the premiums they buy an annuity to cover the premiums, right? You 
know, this thing is never going to lapse. And so, the annuity pays the premiums for the life 
insurance. The point was getting the life insurance, but now the insurance company has got this 
annuity. Not necessarily the same company, of course. But you’ve got, within this block of 
business, people who have mortality consistent with fully underwritten preferred mortality, 
and those tend to be very large. 

That’s why the farther out you go, the higher the proportion of these people who have been 
fully underwritten for life insurance, along with those people who just say, “Eh, I think probably 
I’ll live a while.” The higher you go, the larger proportion. So, there’s a very significant effect of 
heterogeneity within this segment. 

Here’s the females. Very similar pattern. Not quite as pronounced, but nonetheless it’s evident 
there. 

Implications of these studies: first and foremost, my conclusion is size matters. Over all of these 
segments, other than the non-registered, non-refund, you’ll see it’s a very similar pattern of 
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mortality with increasing size. I don’t think that’s been observed before: you’re the first ones to 
see it. 

Segment matters, too, particularly for the non-registered and particularly for the non-refund, 
non-registered. How many are distinguishing their annuity rates based on segment? I don’t 
know if a lot are, but segment does matter. And another thing that I see from this is that if 
you’re in this business, you’d better use inter-company data. The standard deviations in many 
cases are not as narrow as we would like them to be, but this is for an inter-company study. If 
you’re on your own, they’re going to be very much larger than that and it will be difficult to 
narrow down what your assumptions should be. 

There are some cautions I’d like to leave with you. The first is about fluctuations. The standard 
deviations that I showed on some of those charts, that’s what we would expect if we’ve actually 
guessed the expected mortality exactly right, and it’s a binomial process. But there’s more 
going on. There’s more fluctuation than I think we could count on just from a straight binomial 
process. It’s very difficult to come up with mortality improvement rates from the data. Even 
from the entire Canadian population, the data moves around a lot more than we would like it 
to. We’ve got to be cautious. We don’t want to infer too much from one year of experience. We 
need to look at it over many years. 

I cut off my work here at age 95, for good reason. I don’t believe the data beyond that. There 
are too many cases where you just lose track of an annuitant. You try to get that certificate of 
existence signed and it just doesn’t come back, and you try again. You don’t have an address 
anymore. What insurance companies tend to do is they’ll keep it on the books just in case the 
annuitant should rise from the dead and let you know that they’re still alive, but they’re not 
likely [to]. Likely, you’re never going to get a report of death because you can’t find them and 
they’re dead, but they’re still on the books. 

The result of that is not just that you don’t get deaths reported, but you include in your studies 
exposure for years, decades afterwards. What that tends to do is it overstates the mortality 
rates at the high end. Where we have said, “It looks like mortality rates flatten out after some 
high age, a little over age 100, and they don’t continue to rise. It’s in the data, so I guess it must 
be right.” No, it isn’t right. It’s bad data [that] causes it. I’m absolutely convinced of that. 

I wrote a paper called “Liars, Cheaters, and Procrastinators.” It was at the 2011 Living to 100 
Seminar, and it shows that there are certain patterns that you can expect from different kinds 
of errors in the data, and we clearly have some of those in the high end. Watch that; don’t use 
it. 

The other thing to watch out for is heterogeneity. If you look at, for instance, the Individual 
Annuitant Mortality Study as a whole, it will probably confuse you. You want to make sure you 
look at segments to the extent that you can get them. 

Finally, I want to close off with a big thank you for those companies who have contributed data. 
It is not cheap to contribute data to an inter-company study, particularly because you have to 
get the data right and somebody’s going to say, “Why do you have this inconsistency?” It does 
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take a lot of time, and if we didn’t have that we would know very little about what’s going on, 
so it’s been a big help to the profession as a whole, and it has been in the public interest . . .  

Moderator Miclette: Any questions for our panellists? 

Unknown: Bob, would you say if these companies are still continuing to make the monthly or 
regular payments to those annuitants that they have lost track of? Or, they’re just not crossed 
off as being deceased? 

Speaker Howard: Yes, what I find is that some companies have a kind of suspense account; 
they have recorded on their master file, “This is an annuitant we’ve lost track of.” Canada Post 
won’t deliver to the cemetery. I don’t know. But they don’t know. They don’t have any 
documented evidence of a death, so they’ll just keep it around. I think they probably still value 
it. 

Unknown: But they’re probably suspending. They’re not making the payments, right? 

Speaker Howard: Right. It’s not really hurting the companies much, but it’s messing up the 
studies. 

Moderator Miclette: Any other questions? 

Speaker Doudina: I was going to add that what insurance companies would do, they would set 
up a back payment, in a way, to keep track of all the payments that have been missed, with 
some interest, and then the liability would still be set up for the future payments. 

Moderator Miclette: Just in case? 

Speaker Doudina: Just in case they’re alive or . . . 

Moderator Miclette: Or if they show up from the dead again. Any other questions? 

Speaker Doudina: Bob . . . you mentioned the Pension Mortality Study, and I guess the 
underlying data, it’s the same pensioners that would be used for the Group Annuitant Study. 
And are there any, I guess, thoughts of doing a combined study in the future? 

Speaker Howard: That hasn’t been discussed, but they are different. There was only one 
insurance company that contributed to the data that went into the CPM 2014. All the rest were 
coming from pension fund administrators. They were all DB plans. They hadn’t been de-risked 
yet. I did look at some of the data. I wasn’t always thrilled with the quality of the data that 
we’re getting from the pension funds. The insurance company data, I was quite happy with. But 
I would say there was a very small overlap between the two. 

Let’s see. Now, I think about the length of time. No, probably only two calendar years from one 
company overlapped between the two studies. So in very large measure, the pension data from 
the CPM table and the Group Annuitant Mortality Study are almost disjoint data sets. 

Speaker Doudina: It would be interesting to see the results, the comparisons, sort of similar 
comparison that you’ve done to the individual study.  

Speaker Howard: Maybe I should have done that. I think I’ve got the data somewhere. 
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Moderator Miclette: Next session. Very good . . . Thank you all for attending. Thanks to our 
panellists for today’s presentation, and have a good rest of your day. Thanks. 

[Applause] 

[End of recording] 
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