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Introduction 
This initial communication of promulgation proposes changes to the Promulgation of 
Prescribed Mortality Improvement Rates Referenced in the Standards of Practice for the 
Valuation of Insurance Contract Liabilities: Life and Health (Accident and Sickness) 
Insurance (Subsection 2350). It was approved for distribution by the Actuarial Standards 
Board (ASB) on April 27, 2017. Due process has been followed in the development of 
this initial communication of promulgation. 

A notice of intent (NOI) to provide the background and general information on these 
proposed changes was distributed by the ASB on September 19, 2016. No comments 
were received by the designated group following the NOI. 

Background 
Life Insurance and Annuity Mortality 

Subsection 2350 of the Standards of Practice provides, with respect to insurance 
mortality, the following: 

 

http://www.cia-ica.ca/docs/default-source/2016/216094e.pdf
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2350.08 If the inclusion of mortality improvement reduces the insurance contract 
liabilities, then the resulting reduction would be no greater than that 
developed using prescribed mortality improvement rates as promulgated 
from time to time by the Actuarial Standards Board. If, at an appropriate 
level of aggregation, the inclusion of mortality improvement increases the 
insurance contract liabilities, then the actuary’s assumption would include 
such improvement. The resulting increase in insurance contract liabilities 
would be at least as great as that developed using prescribed mortality 
improvement rates as promulgated from time to time by the Actuarial 
Standards Board. 

With respect to annuitant mortality, subsection 2350 provides: 

2350.12  The mortality improvement assumption would include a best estimate 
assumption and an associated margin. The margin for adverse deviations 
related to the mortality improvement assumption is not restricted to the 
range of 5% to 20% noted in paragraph 2350.01. The actuary’s assumption 
would include mortality improvement, the effect of which is to increase 
insurance contract liabilities, such that the resulting increase would be at 
least as great as that developed using prescribed mortality improvement 
rates as promulgated from time to time by the Actuarial Standards Board. 

The promulgated prescribed mortality improvement rates from the 2011 promulgation 
were supported by a research paper published in 2010, based on Canadian population 
mortality data from 1921–2002. The intent was to periodically review the prescribed 
mortality improvement rates described in the promulgation. Canadian population 
mortality data from different sources is now available for calendar years up to 2015. 

Since the promulgation, there have been many developments worldwide on mortality 
improvement models, and a number of mortality improvement tables have been 
published (for example the CPM-B table in Canada and the MP-2016 table in the United 
States). Many of these models are two-dimensional with mortality improvement rates a 
function of both calendar year and attained age, in comparison to the current 
prescribed mortality improvement rates that are a function of the attained age only. 

In 2014, a new mortality improvement task force of the Canadian Institute of Actuaries 
was created under the Member Services Council, with representatives from the life 
insurance, annuity, pension, and social security practices and academics. The objective 
of the task force is to publish a research paper documenting the development of a best 
estimate mortality improvement rates table applicable to the Canadian general 
population, using the most up-to-date Canadian population mortality data, and to 
provide an opinion on a range of reasonable adjustments for the different sub-groups. 

Discussion of Issues Raised 
No comments were received by the designated group following the publication of the 
NOI. 
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Process and Timetable 
The designated group is comprised of Anna Doudina, Alexis Gerbeau (ASB liaison), Lisa 
Giancola, Dominic Hains (chair), and Christoph Trachsel. 

Comments on the initial communication of promulgation are invited by June 30, 2017. 
Please send your comments, preferably in an electronic form, to Dominic Hains at 
dhains@rgare.ca, Alexis Gerbeau at alexis_gerbeau@manulife.com, and Chris Fievoli at 
chris.fievoli@cia-ica.ca. No other specific forums for submitting comments are planned. 

An effective date of October 15, 2017 is proposed for the final promulgation and early 
implementation is likely to be permitted, but comments are welcome. The proposed 
changes are documented below. This process and timetable are thought to be 
reasonable. 

 

TF, DH 
  

mailto:dhains@rgare.ca
mailto:alexis_gerbeau@manulife.com
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Appendix: Prescribed Mortality Improvement Rates 
This appendix describes the prescribed mortality improvement rates, for use in 
determining minimum valuation assumptions for future mortality improvement. As a 
support to this updated promulgation, the actuary is referred to the research papers 
published by the Mortality Improvement Task Force and by the designated group, both 
in 2017. 

The actuary would use appropriate judgment in the determination of a best estimate 
assumption and associated margin for future mortality improvement. As noted in 
paragraphs 2350.08 and 2350.12, the resulting insurance contract liabilities would be at 
least as high as those developed using the prescribed mortality improvement rates 
outlined in this appendix. 

The provision for adverse deviations for mortality improvement risk would then be 
measured as the excess of the reported insurance contract liability over the insurance 
contract liability, inclusive of the reflection of the k/ex (insurance) or percentage of 
mortality rate (annuities) margin, resulting from the application of the actuary’s best 
estimate assumption for mortality improvement. 

Prescribed Mortality Improvement Rates  

The prescribed rates are developed from a set of base mortality improvement rates and 
two mortality improvement scenarios as described below. 

Annual Base Mortality Improvement Rates  

The annual base mortality improvement rates would be applied for both life insurance 
and annuities, and were derived from the work done by the Mortality Improvement 
Task Force, as per their research paper published in 2017. The annual base mortality 
improvement rates vary for females and males and also vary by attained age and by 
calendar year, but are the same for both smokers and non-smokers. The annual base 
mortality improvement rates are included in the Excel file below. Although the base 
mortality improvement rates are provided going back to 1970, only future mortality 
improvement rates projected after the valuation date are subject to this promulgation. 

Link to Excel Document 

Development of Prescribed Mortality Improvement Rates (Minimum Valuation 
Assumption) 

In order to determine the minimum valuation assumption, the actuary would perform 
two valuations using the following mortality improvement scenarios. The first scenario 
would be expected to apply in situations where the reflection of mortality improvement 
decreases liabilities, and the second scenario where the effect is to increase liabilities. 

1. Mortality improvement would be projected for all future years using the 
base mortality improvement rates as described above, reduced by a margin 
for adverse deviations, as described in table 1 below, adjusted for 
diversification. The margin for adverse deviations varies by attained age. 

http://www.cia-ica.ca/docs/default-source/2017/217048Te.xlsx
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2. Mortality improvement would be projected for all future years using the 
base mortality improvement rates as described above, augmented by a 
margin for adverse deviations, as described in table 1 below, adjusted for 
diversification. The margin for adverse deviations varies by attained age. 

As a first step, the prescribed mortality improvement rates selected would be the rates 
from the mortality improvement scenario producing the higher liability, determined at 
an appropriate level of aggregation. For this first step, it would be inappropriate to 
aggregate annuities with life insurance business. 

When considering an appropriate level of aggregation for different insurance products, 
the actuary would consider different factors, such as 

• The plan of insurance and its benefits provided; 

• The socioeconomic profile of the insureds; 

• The insurer’s underwriting practice for the plan of insurance; 

• The age distribution; 

• The country of issue and residence; and 

• The insurer’s distribution system and other marketing practice. 

The structure and impact of any reinsurance agreement would not be a reason alone to 
differentiate between products with a similar profile. 

Diversification between death sensitive and death supported blocks of business 

A second step would be for the actuary to consider diversification between 1) all 
aggregated death-sensitive blocks of business and 2) all aggregated death-supported 
blocks of business. When an insurer has both death-sensitive and death-supported 
blocks of business, the actuary could consider applying a diversification factor and using 
a lower margin for adverse deviations.  Considerations for diversification would include: 

• the blocks of business are of similar composition in terms of distribution by 
attained age, gender and country of issue and residence, and of similar 
durations, 

• the socioeconomic profiles of the underlying population of each block are 
similar. 

The diversification factors would not be higher than 50% of the Margin for Adverse 
Deviations as described in Table 1 below. In addition to the considerations above, when 
determining the level of the diversification factors, the actuary would also consider 
whether liabilities of the blocks of business have similar, and opposite, sensitivities to 
changes in mortality improvement rates in magnitude. 

Calculation Example: Life Insurance, First Mortality Improvement Scenario 

The following illustrates the calculation of the total mortality rate, including margins, for 
business in which the first mortality improvement scenario produces the higher liability 
at an appropriate level of aggregation. 
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For life insurance, the margin for adverse deviations for the mortality rate per 1,000 is 
k/ex. 

For a constant age x, the total mortality rates to project over time, at the valuation date, 
are calculated as follows:  

𝑞𝑥𝑉𝑉 = 𝑞𝑥 + 𝑘 𝑒𝑥�  

𝑞𝑥𝑉𝑉+1 = 𝑞𝑥 × (1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+1 − 𝑀𝑀𝑀𝑀𝑥 × (1 − 𝑀𝐷𝐷𝐷))) +  𝑘 𝑒𝑥�   

… 

𝑞𝑥𝑉𝑉+𝑛 = 𝑞𝑥 ×  �(1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑖 − 𝑀𝑀𝑀𝑀𝑥 × (1 − 𝑀𝐷𝐷𝐷)))
𝑛

𝑖=1

+  𝑘 𝑒𝑥�   

where: 

  𝑞𝑥 is the best estimate mortality rate, at age x, at the valuation date, 

𝑞𝑥𝑉𝑉 is the mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, 

𝑞𝑥𝑉𝑉+𝑛 is the projected mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, for the calendar year VY+n, 

𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑛 is the base mortality improvement rate at age x for the 
calendar year VY+n, where VY is the calendar year of the valuation date, 

𝑀𝑀𝑀𝑀𝑥  is the mortality improvement margin for adverse deviations at 
age x, 

DivF is the diversification factor, and 

ex is the curtate expectation of life at age x. 

Calculation Example: Life Insurance, Second Mortality Improvement Scenario 

The following illustrates the calculation of the total mortality rate, including margins, for 
business in which the second mortality improvement scenario produces the higher 
liability at an appropriate level of aggregation. 

For life insurance, the margin for adverse deviations for the mortality rate per 1,000 is 
k/ex. 

For a constant age x, the total mortality rates to project over time, at the valuation date, 
are calculated as follows: 

𝑞𝑥𝑉𝑉 = 𝑞𝑥 −  𝑘 𝑒𝑥�  

𝑞𝑥𝑉𝑉+1 = 𝑞𝑥 × (1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+1 + 𝑀𝑀𝑀𝑀𝑥 × (1 − 𝑀𝐷𝐷𝐷))) −  𝑘 𝑒𝑥�   

… 
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𝑞𝑥𝑉𝑉+𝑛 = 𝑞𝑥 ×  �(1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑖 + 𝑀𝑀𝑀𝑀𝑥 × (1 − 𝑀𝐷𝐷𝐷)))
𝑛

𝑖=1

−  𝑘 𝑒𝑥�   

where:  

 𝑞𝑥 is the best estimate mortality rate, at age x, at the valuation date, 

𝑞𝑥𝑉𝑉 is the mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, 

𝑞𝑥𝑉𝑉+𝑛 is the projected mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, for the calendar year VY+n, 

𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑛 is the base mortality improvement rate at age x for the 
calendar year VY+n, where VY is the calendar year of the valuation date, 

𝑀𝑀𝑀𝑀𝑥  is the mortality improvement margin for adverse deviations at 
age x, 

DivF is the diversification factor, and 

ex is the curtate expectation of life at age x. 

Calculation Example: Annuities 

The following illustrates the calculation of the total mortality rate, including margins, for 
annuity business in which the second mortality improvement scenario produces the 
higher liability at an appropriate level of aggregation. 

For annuities, the margin for adverse deviations, 𝑀𝑀𝑀𝑀 𝑀𝐷𝑀𝑀, is a percentage of the 
mortality rate. 

For a constant age x, the total mortality rates to project over time, at the valuation date, 
are calculated as follows: 

𝑞𝑥𝑉𝑉 = 𝑞𝑥 × (1 −𝑀𝑀𝑀𝑀 𝑀𝐷𝑀𝑀) 

𝑞𝑥𝑉𝑉+1 = 𝑞𝑥 × (1 −𝑀𝑀𝑀𝑀 𝑀𝐷𝑀𝑀) × (1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+1 + 𝑀𝑀𝑀𝑀𝑥 × (1
− 𝑀𝐷𝐷𝐷)))  

… 
𝑞𝑥𝑉𝑉+𝑛 = 𝑞𝑥 × (1 −𝑀𝑀𝑀𝑀 𝑀𝐷𝑀𝑀)

× �(1 − (𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑖 + 𝑀𝑀𝑀𝑀𝑥 × (1 − 𝑀𝐷𝐷𝐷)))
𝑛

𝑖=1

 

where: 

 𝑞𝑥 is the best estimate mortality rate, at age x, at the valuation date, 



 

8 

𝑞𝑥𝑉𝑉 is the mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, 

𝑞𝑥𝑉𝑉+𝑛 is the projected mortality rate, which includes prescribed mortality 
improvement and margins, at age x, at the valuation date in calendar year 
VY, for the calendar year VY+n, 

𝑀𝑀𝑀𝑀𝑥𝑉𝑉+𝑛 is the base mortality improvement rate at age x for the 
calendar year VY+n, where VY is the calendar year of the valuation date, 

𝑀𝑀𝑀𝑀𝑥  is the mortality improvement margin for adverse deviations at 
age x, and 

DivF is the diversification factor between. 

Numerical Example 

The following table illustrates the development of projected mortality rates for males 
including prescribed mortality improvement and margins, for an annuity at the valuation 
date December 31, 2017. The highlighted cells contain the mortality rates that would be 
used for a male age 60 at the valuation date. For the example, it is assumed that the 
𝑀𝑀𝑀𝑀 𝑀𝐷𝑀𝑀 is equal to 5% and that 𝑀𝐷𝐷𝐷 is 20%. 

x 𝑞𝑥2017 𝑞𝑥2018 𝑞𝑥2019 𝑞𝑥2020 

60 𝑞60 x (1 - 0.05) 𝑞60 x (1 – 0.05) x (1 – 
(0.0178 + 0.005 x (1-0.2))) 

𝑞60 x (1 – 0.05) x (1 – 
(0.0178 + 0.005 x (1-0.2))) 

x (1 – (0.0172 + 0.005 x 
(1-0.2))) 

𝑞60 x (1 – 0.05) x (1 – (0.0178 + 
0.005 x (1-0.2))) x (1 – (0.0172 

+ 0.005 x (1-0.2))) x (1 – 
(0.0165 + 0.005 x (1-0.2))) 

61 𝑞61 x (1 - 0.05) 𝑞61  x (1 – 0.05) x (1 – 
(0.0177 + 0.005 x (1-0.2))) 

𝑞61 x (1 – 0.05) x (1 – 
(0.0177 + 0.005 x (1-0.2))) 

x (1 – (0.0170 + 0.005 x 
(1-0.2))) 

𝑞61 x (1 – 0.05) x (1 – (0.0177 + 
0.005 x (1-0.2))) x (1 – (0.0170 

+ 0.005 x (1-0.2))) x (1 – 
(0.0164 + 0.005 x (1-0.2))) 

62 𝑞62 x (1 - 0.05) 𝑞62 x (1 – 0.05) x (1 – 
(0.0176 + 0.005 x (1-0.2))) 

𝑞62 x (1 – 0.05) x (1 – 
(0.0176 + 0.005 x (1-0.2))) 

x (1 – (0.0169 + 0.005 x 
(1-0.2))) 

𝑞62 x (1 – 0.05) x (1 – (0.0176 + 
0.005 x (1-0.2))) x (1 – (0.0169 

+ 0.005 x (1-0.2))) x (1 – 
(0.0162 + 0.005 x (1-0.2))) 

… … … … … 

95 𝑞95 x (1 - 0.05) 𝑞95 x (1 – 0.05) x (1 – 
(0.0077 + 0.004 x (1-0.2))) 

𝑞95 x (1 – 0.05) x (1 – 
(0.0077 + 0.004 x (1-0.2))) 

x (1 – (0.0075 + 0.004 x 
(1-0.2))) 

𝑞95 x (1 – 0.05) x (1 – (0.0077 + 
0.004 x (1-0.2))) x (1 – (0.0075 

+ 0.004 x (1-0.2))) x (1 – 
(0.0074 + 0.004 x (1-0.2))) 

… … … … … 

Mortality Improvement Rates for Out-of-Canada Business 

For markets other than Canada, the actuary would select appropriate mortality 
improvement rates (inclusive of margin) for both life insurance and annuities. These 
improvement rates would produce a total liability for each of life insurance and 
annuities that is at least as large as what would be produced using the prescribed rates 
used in Canada, unless experience indicates otherwise. 
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Mortality Improvement Rates for Accident and Sickness Insurance – Active Lives 

The mortality improvement trends for accident and sickness insurance are expected to 
be the same for the active lives within accident and sickness insurance as for life 
insurance and annuities. 

In order to determine the minimum valuation assumption, the actuary would perform 
two valuations using the same mortality improvement scenarios as for life insurance 
and annuity business, and applying the same considerations for aggregation and 
diversification. 

Mortality Improvement Rates for Accident and Sickness Insurance – Non-Active Lives 

The actuary may consider reflecting mortality improvement for non-active lives within 
accident and sickness insurance; however, the minimum valuation assumption for 
mortality improvement rates does not apply to the valuation of non-active lives. Non-
active lives are lives that are currently receiving benefits and the portion of lives that are 
expected to be in receipt of future benefits as measured in an active life reserve. 

Table 1: Margin for Adverse Deviations to Deduct from/Add to Annual Base Mortality 
Improvement Rates 

(applies to both females and males, and to both smokers and non-smokers) 

 Attained 
Age MfAD Attained 

Age MfAD 

0 to 40 1.00% 61 to 90 0.500% 
41 0.975% 91 0.480% 
42 0.950% 92 0.460% 
43 0.925% 93 0.440% 
44 0.900% 94 0.420% 
45 0.875% 95 0.400% 
46 0.850% 96 0.380% 
47 0.825% 97 0.360% 
48 0.800% 98 0.340% 
49 0.775% 99 0.320% 
50 0.750% 100 0.300% 
51 0.725% 101 0.280% 
52 0.700% 102 0.260% 
53 0.675% 103 0.240% 
54 0.650% 104 0.220% 
55 0.625% 105 to 115 0.200% 
56 0.600% 116+ 0.000% 
57 0.575% 

  58 0.550% 
  59 0.525% 
  60 0.500% 
  


