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Office of the Chief Actuary

 Mandate: conduct statutory actuarial valuations on
* Canada Pension Plan (CPP) — 20M members

* Old Age Security Program (OAS) - 6M beneficiaries

* Federal public sector pension and insurance plans — 0.8M members
e Canada Student Loans Program — 0.5M loans
* Employment Insurance Program — 19M workers

* The Chief Actuary is solely responsible for content and
actuarial opinions in reports prepared by the OCA.

* Mortality projections are developed for CPP, OAS and large
¢9 federal public sector pension plans.
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Triennial Actuarial Valuation of the CPP

* Normally, CPP mortality assumptions are the stepping stone for:
* Population projections used in triennial valuation of the Old Age Security Program

* Mortality improvement rates used in our statutory reports for most of the federal
public sector pension plans

* CPP report was prepared and tabled before COVID-19

Sometimeg, even 1f [
¢tand in the middle
of the room, no one
acknowledged me.
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Triennial Actuarial Valuation of the CPP

* 30t CPP Report was Tabled by the Minister of
Finance on 10 December 2019

» Separate mortality assumptions developed for:
* General population
* CPP Retirement Beneficiaries v P.eport
e CPP Survivor Beneficiaries \\\
e CPP Disability Beneficiaries

‘c“‘ ON THE CANADA PENSION PLAN

\ [ as at 31 December 2018

\
\ |
\ |

e Same mortality improvement rates are applied
to all subgroups |

e Starting mortality rates are different for each
subgroup
N
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Mortality Rates Projections for CPP

1. Starting point for population projections is 2015 Statistics Canada

mortality rates:

e For retirees and survivors: adjustments to the population
mortality

e For disabled: based on experience data

2. Assumed mortality improvement rates —

e Combination of backward and forward looking approach
e Analyse historical data and understand past drivers

e Judgment-based approach to set select and ultimate
improvement rates by age and sex

e Sensitivity tests to measure impact on CPP minimum
contribution rates

‘AJ 3. Life expectancies are results of projections —
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Mortality Rates are
Higher than Expected in CPP27

2015 Life Expectancies without Improvements*

I DT T

Actual CPP 27  Difference Actual CPP 27 Difference
at birth 79.9 80.5 -0.6 84.0 84.3 -0.3
at Age 65 19.3 19.7 -0.4 22.1 223 -0.2
at Age 70 15.5 15.9 -0.4 18.0 18.2 -0.2
at Age 75 12.1 12.3 -0.2 14.2 14.3 -0.1
at Age 80 9.0 9.1 -0.1 10.7 10.8 -0.1
at Age 85 6.5 6.5 0.0 7.7 7.7 0.0
at Age 90 4.4 4.4 0.0 5.3 5.3 0.0
‘AJ * STATCAN 2014 — 2016 CLT (central year 2015)
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Life Expectancy at Age 65

Period Life Expectancy at Age 65 for Males
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‘ J Source: Human Mortality Database
OSFI Source for UK 2015+: Office for National Statistics, Past and projected expectations of life (ex) from the 2018-based life tables
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Life Expectancy at Age 65

- Period Life Expectancy at Age 65 for Females ——Canada
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A Source: Human Mortality Database
‘ J Source for UK 2015+: Office for National Statistics, Past and projected expectations of life (ex) from the 2018-based life tables
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After age 85, Canada along with Japan and France have the
lowest mortality rates

W Canada
Number of deaths per 1,000 (2015, both sexes)
250 Japan
Spain
200 W Australia
Switzerland
150
M France
100 B Sweden
Finland
50 United Kingdom
I I II |I_ W United States of America
A 0 I il II
C? 65 to 74 75 to 84 85 to 89 90 to 94 W Germany

OSF Source: Human Mortality Database
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Cancer and Heart Diseases are the Leading Causes of

Death in Most Countries
Mortality rates by cause (per 1,000), 75-84, both sexes, 2015
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Cancer Diseases of heart Cerebrovascular Influenza and

‘ diseases pneumonia
‘ ’ W Canada
Source: World Health Organization
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Improvements in mortality related to heart diseases have

been significant over the last decades
Males 65+
Standardized Mortality Rate (2011)

= Diseases of Heart

30
25
20 —Ct-erebrovascular
Diseases
A
15 P

0 = Cancer of Trachea,
O N PO A DOD DD O ADDND O A DD DO Bronchus, and
N D7D DD DD DL QNN D Lung
‘A KNG I A IR A SN I MR IS PSP NP PSR NN

Source: Data from Statistics Canada, Health Division and OCA Calculations Standardized Using 2011 Canadian Population
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For women, mortality from cancer reduces slowly

Females 65+
Standardized Mortality Rate (2011)

= Diseases of Heart

30
25
20 —Cgrebrovascular
Diseases

15
10 == Cancer
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OSF Source: Data from Statistics Canada, Health Division and OCA Calculations Standardized Using 2011 Canadian Population
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Historical Mortality Improvement Rates
Long-Term Average

Age Last 90 Years Last 15 Years Last 5 Years
Group
Male Female Both Male Female Both Male Female Both
65-74 1.0 1.5 1.3 2.5 1.8 2.1 1.0 0.9 0.9
75-84 0.8 1.3 1.1 2.5 1.8 2.1 1.3 0.6 1.0
85-94 0.5 0.8 0.7 1.9 1.7 1.7 2.0 1.7 1.8
95-99 0.2 0.4 0.4 0.7 0.8 0.8 0.7 0.7 0.7
65+ 0.8 1.1 1.0 2.2 1.6 1.9 1.4 1.1 1.3
85+ 0.5 0.7 0.7 1.8 1.5 1.6 1.8 1.5 1.6

Based on CHMD until 2011 and STATCAN from 2012 to 2015 (periods ending in 2015)
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Slowdown in mortality improvements in recent
years: a blip or a new trend?

B Males ® Females
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CB)gIFI-! ‘ Source: OAS Mortality Fact Sheet — November 2020
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Future drivers of mortality are not easy to quantify

- “Easy” gains have been somewhat achieved:

* Previous improvement in heart disease mortality will be tough to duplicate

* Favorable effects of decreasing smoking prevalence should continue for
awhile but will diminish in 20-30 years.

* Future drivers of mortality could be:

FAVORABLE UNFAVORABLE

v Enhanced medical treatment v Pandemics

v' Pharmaceuticals v’ Increasing drug resistance

v’ Technology Breakthroughs v’ Natural and man-made disasters

Source: Longevity, The dark side, Sam Gutterman, Longevity 12, Chicago, Sept. 2016

“J' Other factors: obesity, opioids, income inequality, aging
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By 2050, cost of obesity in Canada is projected to be

3 years of unrealized gains in life expectancy
The impact on life expectancy in years, average 2020-2050
0.0
-0.5
-1.0
-1.5
-2.0

Years

-2.5
-3.0
-3.5

-4.0

‘ Japan France Great Britain OECD average Canada USA
‘ J Source: OECD (2019), The Heavy Burden of Obesity: The Economics of Prevention, OECD Health Policy Studies,

OSFI OECD Publishing, Paris, https://doi.org/10.1787/67450d67-en.
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In 2017, in Canada, death rates due to opioid overdose
were 1.6 — 2.1 times higher than in 2015

Life Expectancy Change Due to Drug Overdose (2017)

British Columbia
Alberta
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Manitoba
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Newfoundland and Labrador

. mn

Canada

-0.3 -0.25 -0.2 -0.15 -0.1 -0.05

o

0.05

H Females ™ Males

‘ J Source: Statistics Canada Vital Statistics: Death Database (3233) and population estimates (3604).
OSFI National Report: Apparently Opioid-related Deaths in Canada (June 2019)
BSIF | Office of the Chief Actuary  Bureau de |'actuaire en chef 17



Mortality differences by socio-economic level diminish with age

Life Expectancies of CPP Retirement Beneficiaries by Level of Base CPP Pension (2019),
without future improvements
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Source: OCA, 30t Actuarial Report on the Canada Pension Plan as at 31 December 2018
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The gap in life expectancy by benefit level is

stable over time
Males Retirement Life Expectancy at Age 65 (High and Low
Pension)
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Source: OCA, 30t Actuarial Report on the Canada Pension Plan as at 31 December 2018
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Survivor Beneficiaries have a Much Higher Mortality
than the Population

2015 Ratio of CPP Survivor Mortality to General Population .

1.6 .6
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‘ J 50 55 60 65 70 75 80 85 90 95 100
OSFI Source: OCA, Survivor Mortality Study 2018
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CPP30 Assumes that Mortality will Continue to Improve
but at a Slower Pace

Historical and Projected Mortality Improvement Rates — Males
(Historical is based on CHMD and STATCAN, 15-year Average)
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CPP30 Assumes that Mortality will Continue to Improve
but at a Slower Pace

Historical and Projected Mortality Improvement Rates — Females
(Historical is based on CHMD and STATCAN, 15-year Average)
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CPP30 Annual Mortality Improvement Rates
] wee ] Remils

2016-2017 (M 2018-2034 (1 2035+ 2016-2017 (V) 2018-2034 (1 2035+

0 11 1.0 0.8 0.7 0.8 0.8
1-14 3.3 2.0 0.8 1.6 1.2 0.8
15-44 19 13 0.8 1.0 0.9 0.8
45-64 1.9 1.4 0.8 14 11 0.8
65-74 2.3 1.5 0.8 1.6 1.2 0.8
75-84 2.3 1.5 0.8 1.6 1.2 0.8
85-89 2.1 1.5 0.8 1.8 13 0.8
90-94 1.5 1.1 0.5 14 1.0 0.5
95+ 0.5 0.4 0.2 0.5 0.4 0.2

(1 The mortality improvement rates shown for 2016-2017 and 2018-2034 represent average rates over these periods.
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Evolution of CPP Mortality Projections over
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Evolution of CPP Mortality Projections over
7 Actuarial Reports

Projected LE for those Aged 65 - Female Canada

(with future mortality improvements) SR oAl
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Relative impact of different mortality assumptions

N

OSFI

on the base CPP minimum contribution rate

Base CPP
10.06%
9.72%
9.03%
BE Mortality improves twice as fast as No mortality improvements

BE
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COVID-19 Leading Cause of Death in 2020

Number of Deaths:
2019 Leading Causes of Deaths Compared to 2020 COVID-19 Deaths

80,152
80,000
70,000
60,000
52,541
50,000
40,000
30,000
20,000 13,746 13,660 12,823 15,600
0
Malignant Neoplasms  Diseases of the Heart Accidents/Unintentional Cerebrovascular Chronic Lower COVID-19
Injuries Diseases Respiratory Disease
(2019) (2019) (2019) (2019) (2019) (2020)

‘ J Sources: Statistics Canada. Statistics Canada. Table 13-10-0394-01 Leading causes of death, total population, by age group
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COVID-19 Impact — Excess Deaths in Canada

Expected and Provisional Adjusted Weekly Number of Deaths
7,500

7,000
Up to November 6th, actual deaths

are about 5% higher than expected

6,500

6,000

5,500

5,000

4,500
4,000
04-Jan-20 04-Feb-20 04-Mar-20 04-Apr-20 04-May-20 04-Jun-20 04-Jul-20 04-Aug-20 04-Sep-20 04-Oct-20
Adjusted number of deaths e Expected number of deaths
------ Lower 95% prediction interval of expected number of deaths e« <<« Upper 95%prediction interval of expected number of deaths

‘ J Source: Statistics Canada. Table 13-10-0784-01 Adjusted number of deaths, expected number of deaths and estimates of excess mortality, by week
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Aggregate Numbers are Not Enough

Older Age
Groups Individuals
Incarcerated with Pre-
individuals existing
conditions
W h Seniors living
Homelgss O IS in long-term
populations m O re at care homes
Individuals " k
with lower rl S ? Men
access to
health care :
services Individuals Racial and
with lower ethnic
“J socioeconomic minority
status groups
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Higher Short-Term Mortality Rates

Extent will depend on many factors:

¢ Roll out of vaccination in Canada

e Government measures and willingness of population to follow health directives
until vaccination of more at risk populations is completed

e New variants of the virus and effectiveness of vaccine to these new variants

Still early to measure effect on short-term period life expectancy:

e Recent research in the US points to a potential reduction in life expectancy at
birth of 1.1 years in 2020 with estimated reductions for the Black and Latino
populations that are 3 to 4 times that for Whites.

‘Aj e Recent research in the UK points to potential reductions in life expectancy at

oSFi birth of 0.9 years for women and 1.2 years for men.

BSIF
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Uncertainty in the Longer Term is even Higher

What was the life expectancy of those who died from COVID-19 compared to the
general population? Will there be a ‘harvesting effect’?

Indirect consequences of the pandemic difficult to measure at this point:

* Impact of delayed surgeries/treatment
e Long-term health effects of COVID-19 survivors

e Impact of social isolation and job losses on mental health (e.g. increased drug and
alcohol use)

e Impact of behavioural changes (social distancing, hand washing, face masks)
* Impact on medical research advancements

It will take years until the effect of the pandemic on mortality is known, and data
‘Aj could be an issue in getting the full picture.

OSFI
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Conclusion

* Increasing longevity at older ages is expected to continue to
put financial pressure on programs targeted to older
population.

* Even without the pandemic, there is a lot of uncertainty
related to future mortality.

* Understanding the past is important but we need to look
into future.

 Extra care and analysis will be needed to reflect the
pandemic in future mortality assumptions, especially if
starting point for mortality rates is 2020 or 2021.
N
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Useful OCA Links

Actuarial Reports:

https://www.osfi-bsif.gc.ca/Eng/oca-bac/ar-ra/Pages/default.aspx

Actuarial Studies:

https://www.osfi-bsif.gc.ca/Eng/oca-bac/as-ea/Pages/default.aspx

Fact Sheets and Other Reports:
https://www.osfi-bsif.gc.ca/Eng/oca-bac/fs-fr/Pages/default.aspx
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https://www.osfi-bsif.gc.ca/Eng/oca-bac/ar-ra/Pages/default.aspx
https://www.google.com/search?safe=active&rls=com.microsoft%3Aen-US%3AIE-SearchBox&ei=_I6RX_HvBde4tQaH2JGwCg&q=hyperlink+to+website+powerpoint+slides&oq=hyperlink+to+website+powerpoint+slides&gs_lcp=CgZwc3ktYWIQAzoECAAQRzoECAAQQzoGCAAQBRAeOggIABAHEAUQHjoGCAAQCBAeOggIABAIEAcQHlDccFiPkQFgzpIBaAJwAngAgAGOA4gB5RKSAQcwLjguNC4xmAEAoAEBqgEHZ3dzLXdpesgBCMABAQ&sclient=psy-ab&ved=0ahUKEwjx3ZjgrMjsAhVXXM0KHQdsBKYQ4dUDCAw&uact=5#spf=1603374864081
https://www.osfi-bsif.gc.ca/Eng/oca-bac/fs-fr/Pages/default.aspx
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