
Canadian mortality improvements
Thoughts on the recent Canadian Institute of Actuaries Mortality Improvement Model

Tuesday October 8th, 2024

9am (PT) / 11am (ET)

www.clubvita.net

linkedin.com/company/club-vita

Thank you for joining us ï 

the webinar will start shortly
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Agenda

1 Background

2 Jump off rates

3 Long term rates

4 Allowances for COVID-19

5 Further Q&A
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Have you adopted the 

CanMI-2024 scale?

Poll

2%

60%

21%

16%

Yes

No, Iôm awaiting further 
guidance from the CIA

No, Iôm waiting for the new 
CPM base tables

No, but I plan to within the next
year
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Background
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Mortality Improvements 

Research Report to the 

Canadian Institute of 

Actuariesô Project Oversight 

Group
Link to report here.

Link to educational note supplement here.

https://www.cia-ica.ca/publications/224043e/
https://www.cia-ica.ca/publications/224064e/
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CIA MI Research ï Project Outline

Data Review

ωHuman Mortality 
Database

ωCPP / QPP

ωOld Age Security

Literature Review

ωStochastic models

ωSingle population only

ωMortality rates and MI

Select Model

ωStochastic mortality 
models

ωGoodness of fit, 
Robustness

Deterministic 
Projection

ωAdapt CMI method

ωMeasure impact and 
refine model

Out of scope
ÁMulti-population models
ÁCause-of-death modelling
Á Impact of COVID-19
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Canadian Population Mortality

Source: HMD data for Canada, females (left) & males (right), 1921 ς 2019, ages 0 ς 105, 7-year moving average MI rates
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Candidate Stochastic Mortality Models

Sources: Cairns et al. (2009), Villegas et al. (2018), Li et al. (2020)
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Mortality Rate Models

M1: Lee-Carter for ÌÏÇά ȟ

M2: Renshaw-Haberman for ÌÏÇά ȟ

M3: Age-Period-Cohort for ἴἷἯ□●ȟ◐

M5: Cairns-Blake-Dowd for ÌÏÇά ȟ

M6: CBD with cohort for ÌÏÇά ȟ

M7: CBD with cohort and quadratic age for ÌÏÇά ȟ

M8: CBD with age-dependent cohort for ÌÏÇά ȟ

Simplified Plat for ÌÏÇά ȟ

Heat-wave model for ÌÏÇά ȟ

Integrated APC model for ἴἷἯ□●ȟ◐  όά!t/Lέύ

Mortality Improvement Rate Models

M1: Lee-Carter for  ὓὍȟ

M3: Age-Period-Cohort for ὓὍȟ

M5: Cairns-Blake-Dowd for ὓὍȟ

Simplified Plat for ὓὍȟ
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Jump off rates
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Jump off for age component -♫●
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APCI Model

ÌÏÇά ȟ

 ♫●◄ Ӷ◄ ⱥ◄ 

Parameter Count

Ages ς υρ

Years τπ

Cohorts ψω

Total ςσρ
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APCI Model ï Age

ÌÏÇά ȟ  ♫●◄ ◄□░▀ ‖ 

Improvement Rate

ὓὍȟ
ᶻ ḧɝÌÏÇά ȟ

ÌÏÇά ȟ ÌÏÇά ȟ

♫● ⱥ◄ ♬╬

♫●age-dependent linear MI rate

Smoothing is important.
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Perils of Smoothing
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Club Vita research:
Improvement rates for DB pensioners

In aggregate, improvement rates in pension plans for ages 65 to 94 have been about 20 to 
30 bps higher than national population over the period 2005 to 2019.
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0.0%

1.0%

2.0%

3.0%

4.0%

2005/07 to
2010/12

2006/08 to
2011/13

2007/09 to
2012/14

2008/10 to
2013/15

2009/11 to
2014/16

2010/12 to
2015/17

2011/13 to
2016/18

2012/14 to
2017/19

2013/15 to
2018/20

2014/16 to
2019/21

5-year annualized improvements for males aged 65-94

VitaBank StatCan

Club Vita research:
Improvement rates for DB male pensioners

M

Male improvement rates in 

pension plans for ages 65 to 94 

have been primarily higher than 

the national population over the 

period 2005 to 2021.
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2015/17
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2016/18
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2019/21

5-year annualized improvements for males aged 65-94

VitaBank StatCan CanMI-2024

Club Vita research:
Improvement rates for DB male pensioners

M
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Longevity group

VitaBank female mortality improvements by 
longevity group

2005-2009 to 2015-2019

Club Vita research:
Improvement rates for DB pensioners by socio-economic status

M F

Improvements for defined benefit have differed by socio-economic status, 

particularly for women. 
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Club Vita research:
Improvement rates for DB pensioners by socio-economic status

M F

CanMI-2024

CanMI-2024

Improvements for defined benefit pensioners have differed by socio-

economic status, particularly for women. 


