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Introduction

This report presents the results of the Mortality Improvement Survey for direct insurers
conducted by the Society of Actuaries (SOA) Committee on Life Insurance Mortality and
Underwriting Surveys. The same survey was also sent to all reinsurers and a similar
survey was sent to insurers and reinsurers on the pricing of annuities. Separate reports
have been completed for these additional surveys.

The survey was conducted in February-March of 2011 and sent to direct companies in the
US and Canada. Eighty-one companies completed the survey. Three companies
provided separate responses for their Canadian and US operations, for a total of 84
responses (70 US, 14 Canadian).

The intent of the Survey was to examine mortality improvement practices with respect to
life insurance pricing in both the US and Canada. A few questions were asked about
functions other than pricing. The report compares US and Canadian practices.

The survey included sections on:

e Company Information

e Generational Mortality Improvement - the process of bringing historical mortality
experience up to the current era.

e Durational Mortality Improvement - the process of projecting the current era’s
mortality into the future.

e Mortality Improvement Questions for Companies with Canadian Reporting
Requirements

The report also includes the following appendices:

1. Durational Improvement factors Canada

2. Durational Improvement factors US

3. Comparison of Direct Writers and Reinsurers results
4. List of Contributing Companies

The Survey Subcommittee would like to thank all of the companies who participated in
the Survey. We also thank those who helped us review this document and offered helpful
suggestions and thoughtful comments. Finally, the Survey Subcommittee thanks the
Society of Actuaries staff for their help in completing this project, especially Jack Luff
and Korrel Rosenberg, without whose help this could not have been completed.

Comments about this report and suggestions for future surveys are welcome and can be
addressed to the Committee on Life Insurance Mortality and Underwriting Surveys c/o
The Society of Actuaries.
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Caveat and Disclaimer

This study is published by the Society of Actuaries (SOA) and contains information from
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Executive Summary

Section I: Company Information

e Eighty-one companies responded. Three provided separate Canadian and US
responses, for a total of 84 responses (70 US, 14 Canada).

e Fifty percent of the Canadian and 43% of the US companies had in-force of $50B
or higher.

Section II:  Generational Mortality Improvement

e Generational mortality improvement was much more common in Canada (86%
versus 44% US).

e Large companies are more likely to use generational mortality improvement.

e For Canadian respondents, the most common reasons for varying generational
mortality improvement were tobacco distinction, followed by gender and issue
age.

e For US respondents, the most common reasons for varying generational mortality
improvement were gender, followed by duration, issue age and product.

e No Canadian companies varied their factors by product, but almost 50% of US
respondents did.

e The most common basis used in setting generational mortality assumptions was
their own mortality studies, followed by intercompany and population studies.

e The most common method used to create generational mortality improvement
factors was a flat percentage by year.

e Respondents indicated the most frequent period of updating their assumptions was
“at least yearly.”

e A wide variety of reasons were given by US companies as the reason for not
using generational mortality improvement. The leading reasons were mortality
tables already factor it in and limited experience or credible data.

Section Il1l:  Durational Mortality Improvement

e Seventy-nine percent of Canadian and 50% of US respondents indicated they use
durational mortality improvement in life pricing (Similar to generational
improvement, large companies are more likely to use than small companies).

e The use of both generational and durational mortality improvement is much
higher in Canada than the US (72% versus 33%).

e Sixty-one percent of US companies use durational mortality improvement (all for
Canada).

e The products where durational mortality improvement factors are most commonly
used are term and UL; however, most companies do not vary durational mortality
improvement by product.

e Durational mortality improvement factors varied most frequently by duration,



gender, issue age and tobacco distinction.

The most common method of calculating the improvement factors was the
compounded (1-F)" approach, where F is the improvement factor and n is the
length of improvement.

The majority (65%) of respondents applied the factors for a number of years only,
compared to the entire pricing horizon, with 20 years being the most common.
Usually, the duration was the same for all products.

About 50% of Canadian, but only 33% of US, respondents indicated they used a
maximum attained age for durational mortality improvement (usually 90-100).
Ninety-one percent of respondents indicated they did not use a maximum
cumulative improvement.

All of the respondents indicated they did not set a minimum mortality below
which that durational improvements could result.

In most cases, companies’ durational mortality improvement factors are the same
between non-tobacco and tobacco, older and younger ages and preferred and
standard risks. Only gender was noted as having higher durational mortality
improvement for males versus females.

The majority of respondents indicated applying durational mortality improvement
to impaired risks and, generally, the factors were similar to standard risks.

On average, Canadian respondents assume higher mortality improvement than US
respondents.

The mean durational mortality improvement factors are higher for non-tobacco
risks at early durations, grading to close to the same as tobacco risks at later
durations.

For both Canadian and US respondents, the mean durational mortality
improvement factors are higher for males than females (and higher for Canada
than US).

Canadian respondents use higher mean durational improvement factors for
residual risks than preferred risks while there was no difference by class for US
respondents.

For Canadian respondents, extrapolation from past experience was the most
important conceptual justification used to support the application of durational
mortality improvement, followed by improvements in medicine, trends to
healthier lifestyles and technological advances.

For US respondents, “improvement in medicine” was number one, followed by
extrapolation from past experience, technological advances and trend to healthier
lifestyles.

When asked about factors affecting mortality improvement, the chief negative
effects were trends towards obesity, increased prevalence of diabetes and
pandemics.

The most common data sources used to develop durational improvement factors
were published data from the insurance industry, own company data and
published government data.

The majority of both Canadian and US respondents indicated using a flat
percentage to create durational improvement factors.



In terms of how often companies update and review their factors, the most
common responses were at least annually or no set schedule.

Approximately 50% of the Canadian, but only 29% of the US, respondents
indicated they had validated or reviewed previously developed factors.

For those Canadian companies answering the question, 30% indicated using
mortality improvements in their GAAP valuation, 50% for capital modeling and
78% for planning/forecasting (US numbers: 50%, 59%, 77%).

For US companies that indicated they did not use duration mortality
improvement, there were a variety of answers led by “do not believe appropriate.”

Section IV:  Mortality Improvement Questions for Companies with Canadian
Reporting Requirements who use Mortality Improvement:

Ten of the 14 Canadian respondents completed this section.

Four planned to reflect the maximum rate allowed in the new CIA standards,
while six didn’t know.

Five indicated their pricing philosophy would not change, one said it would and
four didn’t know.

Three companies expressed concern over the new professional standards.



Mortality Improvement as Applied to the
Pricing of Life Insurance Products

Section I: Company Information

1. Please indicate if your company is Canadian or US.

Table 1
Company # %
US operating in the US only 64 | 79%
Canada operating in Canada only 8 10%
US operating in US and Canada 6 7%
Canada operating in Canada and the US 3 4%
Total # of Companies 81 | 100%

Eighty-one companies completed the survey.  Sixty-four companies are US
companies operating in the US only, whereas six are US companies with operations
in both the US and Canada. Eight Canadian companies operate in Canada only,
whereas three Canadian companies operate in both Canada and the US. Three
companies provided separate responses for their Canadian and US operations, for a
total of 84 respondents — 14 Canadian, 70 US.

Results were analyzed separately for Canada and the US.

2. What is the total face amount of your company’s individual life insurance inforce?

Table 2
Canada US
Inforce (Face) # % # %
$50 billion and higher 7 50% 27 42%
$15-49.9 billion 2 14% 17 26%
$5.5-14.9 hillion 3 22% 8 12%
Less than $5.5 billion 2 14% 13 20%
Total # of Companies | 14 | 100% | 65 | 100%

There were 79 respondents to this question. Fifty percent of the Canadian companies
had an individual life inforce greater than $50 billion. For the US companies, this
amount of inforce represented 42% of the respondents.



Section I1I: Generational Mortality Improvement

Generational mortality improvement describes the process of bringing historical mortality

experience up to the current era. For example, if an actuary has an experience study from
an observation period ending several years ago, he or she might want to trend that
experience to account for any mortality improvement from the observation period to the
current projection date. This can be accomplished by: (1) updating the entire underlying
mortality table by building a new mortality table which considers generational
improvement, or (2) simply applying generational mortality improvement factors to the

existing underlying mortality table.

3. Does your company currently use generational mortality improvement (either by
applying improvement factors to its existing mortality table or producing an up-to-

date mortality table which considers generational mortality improvement)?

Table 3
Use Generational Canada uUs
Mortality Improvement # % # %
Yes 12 86% 31 | 44%
No 2 14% 39 | 56%
Total # of Respondents 14 | 100% | 70 | 100%

The results showed that the use of generational mortality improvement is more
common in Canada (86% of respondents) versus in the US (44%). Larger companies
(those with inforce greater than $15 billion) are more likely to use generational
mortality improvement than smaller companies.

4. Do your company’s generational mortality improvement factors vary by: (Check all

that apply)
Table 4
Reasons for Varying Generational Canada UsS
Mortality Improvement # % # %
Gender 3 |38% | 19 76%
Duration 1 |13% | 13 52%
Issue Age 3 |38% | 12 48%
Product 0 0% 12 48%
Tobacco Distinction 4 150% | 11 40%
Risk Class 1 | 13% 7 28%
Attained Age 1 | 13% 6 24%
Face Amount 0 0% 2 8%
Total # of Respondents 8 26




Of the 12 Canadian respondents who answered yes to using generational mortality
improvement, eight responded to this question, whereas 26 of the 31 US respondents
provided an answer. For the Canadian respondents, the most common reason for
varying generational mortality improvement factors was tobacco distinction (50%),
followed by gender and issue age (both at 38%). For the US respondents, the most
common reason for varying generational mortality improvement factors was gender
(76%), followed by duration (52%), issue age and product (both at 48%). It was
noted that whereas approximately half (48%) of the US respondents varied
generational mortality improvement factors by product, none of the Canadian
respondents did.

. What basis does your company use for its generational mortality improvement
assumption? (Check all that apply)

Table 5
Canada us
Basis # % # %
Own Company Mortality Studies 7 58% | 22 | 71%
Intercompany Mortality Studies 6 50% | 19 | 61%
Population Mortality Studies 3 25% | 15 | 48%
Other 0 0% 3 10%
Total # of Respondents 12 31

All of the respondents who indicated using generational mortality improvement
answered this question. The most common basis used by companies in setting their
generational mortality improvement assumption was their own company mortality
studies (58% Canada; 71% US), followed by intercompany and population mortality
studies. Larger companies are more likely to use their own company mortality
studies in setting their generational mortality improvement assumption, whereas
smaller companies rely more on intercompany or population mortality studies.

Other sources provided by the respondents included using actuarial judgment,
consultant or reinsurer advice.
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6. What methods does your company use to create generational mortality improvement
factors? (Check all that apply)

Table 6
Canada US
Method # % # %
Flat Percentage per Year 9 75% | 26 | 84%
Regression based on Historical Experience 3 25% 8 26%
Other 1 8% 2 6%
Total # of Respondents 12 31

All of the respondents who indicated using generational mortality improvement
responded to this question. A flat percentage per year was the most common
response by both the Canadian (75%) and US (84%) respondents.

Other methods used by the respondents included smoothing by Whittaker graduation,
using actuarial judgment and basing it on AAA/SOA reports.

7. How often does your company update or review its generational mortality
improvement factors and / or the mortality produced by application of such factors?

Table 7
Canada us
Frequency # % # %
At least annually 5 42% 11 36%
> 1 year, but at least every 3 years 1 8% 6 19%
> 3 years, but at least every 5 years 2 17% 5 16%
Less frequently than every 5 years 0 0% 2 6%
No set schedule 4 33% 7 23%
Total # of Respondents 12 | 100% | 31 | 100%

The most common frequency indicated by the respondents for updating or reviewing
generational mortality improvement factors was at least annually at 42% and 35% for
the Canadian and US respondents, respectively. This was followed by no set
schedule for both countries respondents (33% for Canada; 23% for US).
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8. Why doesn’t your company use generational mortality improvement?

Table 8
Canada us
Reason # % # %
Believes it is not needed 1 50% 10 26%
Does not believe it is appropriate 1 50% 9 23%
Other 0 0% 20 51%
Total # of Respondents 2 | 100% 39 100%

Both of the Canadian respondents indicated that they either didn’t believe
generational mortality improvement is appropriate or that it is not needed, whereas

only 49% of the US respondents indicated the same.

Respondents were asked to provide reasons why they believed generational mortality
improvement is not appropriate and/or not needed. The answers have been

summarized in the table below.

Table 9

Reasons

Mortality table already factors in experience

Limited experience / credibility

Method is already conservative

Specialized markets do not show generational mortality improvements

Simplified issue underwriting

Currently not developing new products

Illustration system does not handle generational mortality improvement yet — eventually
plan to add it.

R PN |W o |00|H

Participating products allow for future mortality improvement to be returned via
dividends.

[N

Pricing is adequately competitive without adding generational mortality improvement

Sales volumes too small to be worth it

12




Section I11: Durational Mortality Improvement

Durational mortality improvement describes the process of projecting the current era’s
mortality into the future.

As a cohort proceeds in time from policy year to policy year, the mortality rates
applicable in each year may be lower than defined by the base mortality table selected for
the project. Future lower mortality might be indicated by:

e medical advances in the treatment of diseases,
e application of research into the factors affecting the aging process, and
e trends toward healthier lifestyles.

Durational mortality improvement is a way of keeping the annual mortality rate of a
cohort up-to-date by applying future trends or expectations for mortality improvement.

9. Does your company currently use durational mortality improvement in the pricing of
life insurance products?

Table 10
Use Durational Mortality Canada Us
Improvement in Pricing # % # %
Yes 11 79% 35 50%
No 3 21% 35 50%
Total # of Respondents 14 | 100% 70 | 100%

Seventy-nine percent of Canadian respondents used durational mortality improvement
in the pricing of life insurance products, whereas in the US only 50% indicated they
used durational mortality improvement. Larger companies are more likely to use
durational mortality improvement than smaller companies.

A comparison was made between the use of generational and durational mortality
improvement.

Table 11

Canada uUs
Use of Mortality Improvement # % # %

No Mortality Improvement Used 0 0% 27 39%

Both Generational and Durational 10 2% 23 33%

Durational Only 1 7% 12 17%
Generational Only 3 21% 8 11%
Total # of Respondents 14 | 100% [ 70 | 100%
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10.

11.

Seventy-two percent of Canadian respondents use both generational and durational
mortality improvement compared to 33% of US respondents. All Canadian
respondents indicated the use of some mortality improvement, whereas in the US,
39% of the respondents do not use any mortality improvement.

For which products does your company use durational mortality improvements?
(Check all that apply)

Table 12
Canada UsS
Products Used # % # %
Term 11 | 100% | 27 87%

Universal Life 9 82% 27 87%
Joint-Second-to-Die 6 55% 17 55%
Variable Life 1 9% 17 55%

7

6

1

Whole Life 64% 13 42%
Joint-First-to-Die 55% 3 10%
Funeral Benefits 9% 0 0%
Total # of Respondents | 11 35

Term was the most common product in which companies use durational mortality
improvements at 100% for the Canadian respondents, and 87% of the US
respondents. This was followed by Universal Life at 82% and 87% for Canada and
the US, respectively.

For those products that your company use durational mortality improvement factors,
do these factors vary by product?

Table 13
Canada )
Factors Vary by Product | # % # %
Yes 1 9% 5 15%
No 10 | 91% 29 85%
Total # of Respondents 11 | 100% | 34 | 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 34 of the 35 US respondents
provided an answer. The majority of both Canadian (91%) and US (85%)
respondents indicated that they did not vary durational mortality improvement factors
by products.

14



Those who responded yes to varying their durational mortality improvement factors
by products were asked to provide further details. Answers included:

e Guaranteed, simplified, partial and fully underwritten products all behave
differently (3)

e ART is excluded

e Factors are different by product type, term versus UL

12. By which of the following do your company’s durational mortality improvement
factors vary? (Check all that apply)

Table 14
Reasons for Varying Durational Canada us

Mortality Improvement # % # %
Duration 7 64% 28 | 82%
Gender 4 36% | 22 | 65%
Issue Age 3 271% 15 | 44%
Tobacco Distinction 4 36% 11 | 32%
UW Risk Class 2 18% 3 9%
Attained Age 2 18% 2 6%
Other 2 18% 1 3%

Total # of Respondents 11 34

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 34 of the 35 US respondents
provided an answer. Duration, followed by gender, was the most common reason for
varying durational mortality improvement factors.

Other responses included varying the durational mortality improvement factors by
calendar year and medical versus non-medical. A comparison was made between the
use of generational and durational mortality improvement. Duration and gender were
the most common reasons given for varying durational mortality improvement factors
for both the Canadian and US respondents as well as for generational mortality
improvement factors by the US respondents, whereas duration was not considered as
important for varying generational mortality improvement for the Canadian
respondents.

15



13. How are your company’s durational mortality improvement factors (F) calculated into

future years (n)?

Table 15
Calculation of Durational Canada uUsS
Mortality Improvement Factors # % # %
Compounded (1-F)" 10 | 91% | 29 | 85%
Simple (1-n*F) 1 9% 3 9%
Table shift 0 0% 1 3%
Targeted I_ongevit_y improvements 0 0% 1 3%
over a period of time
Total # of Respondents 11 | 100% | 34 | 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 34 of the 35 US respondents
provided an answer. Most of the Canadian (91%) and US (85%) respondents used a
compounded calculation to determine durational mortality improvement factors into

future years.

14. How does your company apply the factors by policy year?

Table 16
Canada UsS
How are Factors Applied # % # %

Factors are non-zero for X years, then become zero 9 82% | 24 | 78%
Non-zero factors are use_d for the entire pricing horizon 2 18% 4 13%
(or end of level term period)
Other 0 0% 3 9%

Total # of Respondents 11 | 100% | 31 | 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 31 of the 35 US respondents
provided an answer. The most common response for both the Canadian (82%) and
US (78%) respondents was to apply non-zero factors for X years, then zero thereafter.

16



For those who responded that the factors are non-zero for x years, the most common
number of years was 20.

Table 17
Canada uUsS
Value of X # % # %

10 years 1 11% 4 17%

15 years 0 0% 2 8%

20 years 4 44% 5 20%

21 years 0 0% 1 4%

25 years 1 11% 2 8%

30 years 0 0% 3 13%

Other 1 11% 3 13%

No response provided 2 23% 4 17%

Total # of Respondents | 9 [ 100% | 24 | 100%

Other responses included:

e Until attained age 70

e Based on attained age (30-90) with the factors being capped such that (1-
F)"n is capped at n=20 and remains at that level until attained age 90.

e Improvement starts at attained age 45 and no improvement assumed after
attained age 90

e Level for 5to 10 years, then grade to zero after 25, varies by age

¢ Non-zero for most attained ages, then grade to zero from attained age 75
to 90

15.Is there a maximum duration at which your company would apply durational
mortality improvement factors?

Table 18
Canada UsS
Maximum Duration # % # %
Yes, same for all products 7 64% 22 65%
Yes, varies by products 0 0% 3 9%
No 4 36% 9 26%
Total # of Respondents 11 | 100% 34 | 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 34 of the 35 US respondents
provided an answer. Approximately two-thirds of both the Canadian and US
respondents apply the same maximum duration for all products.

17



For those who responded that the maximum duration was the same for all products,
the most common duration was 20 years.

Table 19
Canada )
Maximum Duration # % # %
9 years 0 0% 1 5%
10 years 1 14% 2 9%
15 years 0 0% 2 9%
20 years 4 57% 9 41%
21 years 0 0% 1 5%
25 years 2 29% 3 13%
30 years 0 0% 4 18%
Total # of Respondents | 7 | 100% | 22 | 100%

16. Is there a maximum attained age at which your company would apply durational
mortality improvement factors?

Table 20
Canada usS

% # %
55% 11 | 33%

Maximum Attained Age
Yes, same for all products
Yes, varies by products 0% 1 3%
No 45% | 21 | 64%

Total # of Respondents 11 [ 100% | 33 | 100%

OO || FH

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 33 of the 35 US respondents
provided an answer. For the Canadian respondents, the split between those using a
maximum attained age at which to apply durational mortality improvement factors
and not was approximately equal. However, the majority of the US respondents
(64%) indicated not having a maximum attained age.

18



For those who responded that the maximum attained age duration was the same for all
products, the most common age was 100 for the Canadian respondents (50%) and 90
for the US respondents (55%).

Table 21
Canada uUs

Maximum Attained Age | # % # %

Age 70 1 17% 0 0%

Age 85 0 0% 1 9%

Age 89 0 0% 1 9%

Age 90 2 33% 6 55%

Age 99 0 0% 1 9%

Age 100 3 50% 2 18%
Total # of Respondents 6 | 100% | 11 100%

17. Is there a maximum cumulative improvement defined by your company’s strategy?
Example: Compounded (1 - F)" cannot exceed 85%.

Table 22
Canada UsS
Maximum Cumulative Improvement # % # %
Yes, same for all products 1 9% 3 9%
Yes, varies by product 0 0% 0 0%
No 10 91% 30 91%
Total # of Respondents 11 | 100% 33 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 33 of the 35 US respondents
provided an answer. For both the Canadian and US respondents, 91% indicated that
there was no company defined maximum cumulative improvement.

18. Is there a minimum mortality level below which your company would not allow
durational mortality improvement factors to decrease mortality? (e.g., 20% of 1975-
80 Basic Table)

All of the respondents who answered this questions (all of the Canadian respondents
and 32 of the 35 US respondents) indicated that there wasn’t a minimum mortality
level.

19



19.

Generally speaking, how are your company’s durational mortality improvement
factors by risk class?

Table 23
Canada uUsS
Factor Same | Higher | Lower | Same | Higher | Lower
Preferred vs. Standard Risk 8 0 1 26 1 1
Non-tobacco vs. Tobacco 7 2 0 21 7 1
Older vs. Younger Attained Age 5 1 3 19 3 7
Male vs. Female 6 3 0 10 19 0
Total # of Respondents 9 29[ 107 el v
standard)

20.

Of the 11 Canadian respondents who answered yes to using durational mortality
improvement, nine responded to this question, whereas 29 of the 35 US respondents
provided an answer. In most cases, companies’ durational mortality improvement
factors are the same between non-tobacco and tobacco, older and younger attained
ages, and preferred and standard risks. Only sex was noted as having higher
durational mortality improvement factors for males versus females among the US
respondents. That said, of those that varied results by smoking status, more
respondents used a higher assumption for non-tobacco than tobacco and for those that
varied results by age, more respondents used a higher assumption for younger than
older.

Does your company apply durational mortality improvement to impaired risks?

Table 24
Apply Durational Mortality Canada uUsS
Improvement to Impaired Risks # % # %
Yes 8 73% 26 81%
No 3 27% 6 19%
Total # of Respondents 11 | 100% 32 | 100%

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question, whereas 32 of the 35 US respondents
provided an answer. Most of both the Canadian (73%) and US (81%) respondents
indicated applying durational mortality improvement to impaired risks.

20




For those who responded that they applied durational mortality improvement to
impaired risks, the factors generally were the same compared to standard risks.

Table 25
Impaired Risk Improvement Canada US
Factors Compared to Standard % # %

About the same 88% 25 96%

Less than standard 12% 1 4%

Greater than standard 0% 0 0%
Total # of Respondents 100% | 26 100%

OOk |N|FH

21. Please provide your company’s durational mortality improvement factors for the
following gender / issue ages / risk classes.

Respondents were also asked whether their company’s durational mortality
improvement factors varied by product.

Table 26
Improvement Factors Canada US
Vary by Product # % # %
Yes 3 11% 21 60%
No 8 79% 14 40%
Total # of Respondents 11 | 100% 35 100%

All of the respondents who answered yes to using durational mortality improvement
responded to this question. Most of the Canadian (79%) respondents indicated that
applying durational mortality improvement factors did not vary by product. The US
respondents were more evenly split with 60% varying their durational mortality
improvement by product compared to 40% that didn’t.

For those respondents who indicated that their company’s mortality improvement
factors varied by product, they were asked to use their highest selling product (by
face amount) which uses mortality improvement.

Table 27
Canada uUsS

Highest Selling Product | # % # %
Term 2 66% 10 50%
Universal Life 1 34% 7 35%
Whole Life 0 0% 2 10%
Joint Second to Die 0 0% 1 5%
Total # of Respondents 3 | 100% 20 | 100%
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Both the Canadian (66%) and US (47%) respondents indicated that term was their
highest selling product that used mortality improvement factors. This was followed
by Universal Life at 33% for both the Canadian and US respondents.

Respondents were asked to provide durational mortality improvement factors by age
(35 and 65), sex and risk class (preferred and residual). Nine of the 11 Canadian and
29 of the 35 US respondents provided data.

Below are several graphs showing some key comparisons (mean and maximum
durational mortality improvement factors). Appendices 1 and 2 contain the data for
all of the different groupings (gender / sex / risk class). It should be noted that some
of the US respondents indicated negative improvement factors at the later durations.

Canada versus US

e On average, Canadian respondent companies assume higher mortality
improvement factors than their US counterparts.
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Tobacco versus Non-tobacco

e The maximum durational mortality improvement factors for Canadian
respondents are the same for both non-tobacco and tobacco risks, whereas for

the US respondents there are higher maximum durational

mortality

improvement factors for tobacco risks. For both ages 35 and 65, the mean
durational mortality improvement factors are higher for non-tobacco risks at
the early durations grading to close to the tobacco risks at the later durations.
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Male versus Female

e Canadian respondents assume higher durational mortality improvement
factors for both males and females, ages 35 and 65, than US respondents.

e For both Canadian and US respondents, ages 35 and 65, the mean durational
mortality improvement factors are higher for males than females at the early

durations.
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Preferred versus Residual
[ ]

For both the Canadian and US respondents, ages 35 and 65, the maximum

durational improvement factors are the same for both preferred and residual

risks.

The mean durational improvement factors for Canadian respondents are

higher for residual risks than preferred, whereas for the US respondents, the

factors do not vary by risk class.
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22. What conceptual justifications does your company use to support the application of
durational mortality improvement? (Please rank your top 3 justifications)

Chart 1

Justification of Using Durational Mortality
Improvement - Canada

1 2 3 4 5 6 7 8 9 10

[ I N N I B B \

Extrapolation from past experience

Improvements in medicine

Trend toward healthier lifestyles

Technological advances

Other companies are using them

Preferred or improved underwriting te chniques for risk
classification

1st ®@2nd w3rd

Table 28

Canada
Justification 1t | 2" | 3™

Extrapolation from past experience 1

Improvements in medicine

Trend toward healthier lifestyles

Technological advances

Other companies are using them

Preferred or improved underwriting techniques for risk classification
Total # of Respondents 11

OO0
OO|O N0
WWWINO|O

All of the Canadian respondents who answered yes to using durational mortality
improvement responded to this question. Extrapolation from past experience was the
most important conceptual justification used by companies to support the application
of durational mortality improvement followed by improvements in medicine, trend
toward healthier lifestyles and technological advances.
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Chart 2

Justification of Using Durational Mortality
Improvement - US
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