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Summary of findings

~

Public vs Private

1. There is a large diversity of pension plans within both the
private and public sectors.

2. Studies showing different longevity patterns between the
sectors are heavily affected by the specific plans analyzed.

3. Socioeconomic factors other than sector are better for
capturing this diversity. And once you control for these

\ factors, sector has little effect on longevity.
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Agenda

1. History of public sector / private sector mortality
2. Case study: OPSEU Pension Plan
3. Capturing diversity

4. Analyzing sector effects
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UK evidence: Continuous Mortality Investigation
CMI working paper 107
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Source: Charts 7C and &D from CMI working paper 107, © Continuous Mortality Investigation Limited

wVITA [ On average people live longer in the public sector ]



https://www.actuaries.org.uk/sites/default/files/community/documents/140519/CMI WP107 v01 2018-06-05 - Proposed S3 Series mortality tables.pdf
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UK evidence: Continuous Mortality Investigation

CMI working paper 113

Chart 5H: Male Pensioners

Chart 51: Female Pensioners
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Source: CMI working paper 113 © Continuous Mortality Investigation Limited. The chart shows the relative weight of mortality rates for different industries in the CMI data set compared with rates expected from their S3 SAPS tables.
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https://www.actuaries.org.uk/sites/default/files/community/documents/140519/CMI WP113 v01 2018-12-05 - Final S3 Series mortality tables.pdf
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Canadian evidence: Canadian Institute of Actuaries

Canadian Institute of Actuaries split
public and private sector data for their
2014 Canadian Pensioners’ Mortality
(CPM) study due to:

» the significant difference in mortality
experience between the sectors; and

» the lack of availability of other factors
beyond pension amount.

The development of the CPM tables
iInvolved reweighting data to try to
counteract disproportionate
representation of certain

sectors/industries in the underlying data.

Shorter

“) Canadian public sector mortality as a lives
percentage of private sector mortality A
(CPM2014)
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Source: Mortality ratios relate to the CIA’s public sector (CPM2014Publ) and private sector
(CPM2014Priv) amounts based tables.

wVITA [ “On average people live longer in the public sector” ] Q 9




US evidence: Society of Actuaries

The Retirement Plans Experience Committee decided
to split out public sector data from the RP2014 analysis
of pension plan mortality for the following reasons:

« Gender differences: Age-specific male-to-female
mortality ratio too different

« Amounts differences: Differences in benefit
profiles

 Age-based differences: Different experience under
age 65

* No collar information was submitted for the public
plans

Separate data sets used for Pri2012 and Pub2010

Shorter
lives

& US public sector mortality as a percentage of A
= private sector mortality (PubG2010 vs Pri2012)
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Source: Mortality ratios relate to “General” public sector (PubG-2010) rolled up
from 1 July 2010 effective date to 1 January 2012 to be consistent with Pri-2012. |
both cases amounts based tables for healthy retirees used.

(_H,}‘/IT/\ [ “On average people live longer in the public sector” ]
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US evidence:

academia
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DOES MORTALITY DIFFER BETWEEN
PUBLIC AND PRIVATE SECTOR WORKERS?

By Alicia H. Munnell. Jean-Pierre Aubry, and Geoffrey T. Sanzenbacher®

INTRODUCTION

Defined bensfit plans pay pension benefits from
reticement ueail deathe. Thus, the longer workers

live, the higher the expense for the plin. Om aver-
age, stwies and localities g thelr workers will bee
alighly tham beegper private soctor workers." This brief
asks 3 simple guestion: do state and boval workees ac.
inially live longer on sverapge than thelr privite sector
counterpars? IF s, wiy?

The discussion proceeds as follows. The frstsec-
tion expliles the navure and linsiatens of the avail-
able data - the Waronal Longimdinal Moraficy Study.
The seced section presents the percestage of public
and peivaie secior workers sges 5564 whe died within
either am 1l-year peried or a separbe &-year period af
ner heing interviewed. The third section uies regne.
shom arslysts to assess how varous Getors lepac the
likelihood of dyieg. The fnal sectise conchsdes that
public sector workers — especially women - do live

*Alicia H. Manndl iv diredor of ke Center for Retircmend
Resurch af Bowion Collope {CRE) and the Feicr F. Dracker
Penfirar of Matagerment Scimery at Eoton Collope's Carroll
School of Munagemend. fran-Fares Aubry o amitant dircior
af ttte and local sracarch at the CRR. Geaffrey T, Sanzembacher

1o srwrerh cconomisd at she CRR.

loesger than their private secior coonterparts and that
enait of the difference cam be explalsed by the higher
education levels of poblic secor workers.

THE NATIONAL LONGITUDINAL
Morracmy STupr

The analysis uses the Mational Lo pirudinad Maertaliny
Siudy [NLM3) to analyze public verss privase secior
enarality. This stady is sporsered by the Mational
Iestinse on Aging, the Cenier for Health Statisties,
and the Cemsus Bureau. The NLMS links denss-
graphic daw from the Curent Popalation Surwey jCPS)
e death certificates, peoviding a way 1o study how a
persan’s charsaerstics may relse w his death.
Mdare specifically, the dsta s this brig” come froem
& publicly available versioes of the NLMS — the NLMS
Public Uise Microdara Sample (LM 5 FUMS) —which

| LEARN MORE g

Search for ether publications on this lopic at
b edu

CONCLUSION

The public sector takes care to align its mortality as-
sumptions to the mortality experience of its members.
In practice, this alignment results in assumptions
that public sector workers live slightly longer than
private sector workers. The data in the NLMS PUMS
seem to support this idea — especially for women.
The explanation for this lower mortality turns out to
be relatively simple: the public sector tends to employ
more educated workers on average than the private
sector, and these workers are less likely to die over

a given period. After controlling for education, the
rates of mortality between public and private sector
workers are comparable.

Munnell et al, 2015

C LUBV ITA

Controlling for socioeconomic factors

removes apparent public/private difference.
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UK and Canadian evidence: Club Vita

SI%  Plan by plan life expectancy in the UK ‘*' Plan by plan life expectancy in Canada
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Large diversity between different plans
Conclusion: difference in average life expectancy depends on the plans in your data set

awVITA
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About OPSEU Pension Plan and OPTrust

5 ontario \ // g A defined benefit and jointly sponsored pension plan

One of the Top 10 @ @@ Over 96,000 members
public sector pension CD

funds in Canada

Almost $22 billion
In net assets

!NiagaraParks | R | e . Jore | & Science | gb Ontario | LCBO | IESRA
wVITA
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All public sector workforces are not the same

Distribution of CPM Public exposure amounts by industry

CPM Public

Males 19% 17% 55% 9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Services including Medical & Social ®Educational Institutions  ® Public Admin or Gov't = Police, Fire or Military

Distribution of OPTrust pensioners by industry

Females 18% 74% 7%

OPTrust

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® Health & Long Term Care ® Public Admin or Gov't = Correctional Services

awVITA
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Occupation and affluence profile

Distribution of annual pension in payment
(All pensioners excluding survivors, revalued to 2017)

Occupation profile - male members

Actives
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Occupation profile - female members
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Orange markers denote
where your Plan's median lies
against the total pensioner

Annual pension, revalued to 2017 with CPI

Fairly heavily weighted toward manual (i.e., blue collar) occupations with

average pension income level for men and slightly above average for women

L ]
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CPM Public mortality expectations not representative

Plan experience over five years to December 31, 2017 split by age group

mmm Actual death amounts Expected death amounts (based on CPM Public)
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Amount of pension ceasing (millions)

Notes: Expected death amounts projected to each exposure year based on MI-2017.Error bars represent

CLUNITA 95% confidence intervals.




CPM Public mortality expectations not representative

Amount of pension ceasing (millions)

aVITA

$60
$55
$50
$45
$40
$35
$30
$25
$20
$15
$10

$5

$0

Plan experience over five years to December 31, 2017 split by age group

mmm Actual death amounts Expected death amounts (based on CPM Public) == Actual vs expected deaths

Overall 60-64 65-69 70-74 75-79 80-84 85-89
Age bands

Notes: Expected death amounts projected to each exposure year based on MI-2017.Error bars represent
95% confidence intervals.
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18



Mortality expectations after incorporating membership
profile using VitaCurves

Plan experience over five years to December 31, 2017 split by age group

mmm Actual death amounts Expected death amounts (based on CV18 VitaCurves) === Actual vs expected deaths
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Notes: Expected death amounts projected to each exposure year based on MI-2017.Error bars represent q
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What affects how long people live?
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VitaCurves baseline model
Postcode / $ Pension /
>/ ZIP code salary
v @\ Manual /non- Disability /
i manual 1l health?
\
@ Pension form J <?> Public/privatej \l\

[ Generalized Linear Modeling used to calculate the effect of each factor on longevity ]
cwVITA
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Generalized Linear Model (GLM)

Chance of dying
over next year

Transformed onto
a “log” or
“logistic” scale so
broadly linear with
age

awVITA

VAN

Age

Fit curves to across
different
combinations of
affluence, postal
code, occupation
etc...
simultaneously

Maximises the
predictive power
of the data
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Developing an international longevity currency

The importance of each of the factors is remarkably similar in each of our countries \/IT/\CU RVES

& ) ==

Total spread « 12 years » « 10 years » « 9%2 years »

Gend(ejr specific ,« 10%% ‘« 81/ » « 7 » « 71/ »,« 81/ » « 6% »
sprea
Retirement health 2Y2 3 7 2 1 1
“Normal health”
spread 43 Bé 5: D - P _c D 7 PE_c P
Lifestyle 4Y4 4Y5 2% 3Y% 3Ya 3Y2
Affluence 3V Yo 2 2Y5 3Ya 1Y% \
Occupation Yy s 1Y <Yy 1Y 1 \}
o VITA,  brond quantum and hereior rlate mporiance of sach varable. Sums may not add due 0 rounding. 00 e e Qf
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Capturing the sector effect

Two ways to introduce public/private sector into Club Vita approach:

Postcode

Affluence
Two

. Split the data (“stratify”) < — models, haf

Postcode each

Employment type

Affluence

Employment type

» Introduce public/private S One model
as an extra variable All data Employment type W'tzat” the
dala

(“covariate”)

Public/private

awVITA
.“_‘“‘-—-—-—__




Should we split the data?

Reasons to Split the data (Stratify): * Normal health vs ill health mortalit -
y (UK men 2015-2017 data)
1. Fundamental difference in 1 igiif
meaning of predictors , -
3 is ] [ ] f f : o * :
3 s ®
‘Efffffif””55““”13-"'

2. Fundamental differences to . l -{f””‘ o

shape of mortality curves (e.g. S

disabled versus normal health) 7

¢ Normal health eIl health

Source: Crude mortality rates with 95% confidence intervals, 2015-2017 Club Vita data \}
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General shape of mortality with age =
No fundamental difference between public & private

s 5 Public vs Private Sector mortality SR, Public vs Private Sector mortality
(UK men 2015-2017 data) ” (UK women 2015-2017 data)
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5 Source: Crude pensioner mortality rates with 95% confidence intervals, 2015-2017 normal health (UK)
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General shape of mortality with age
No fundamental difference between public & private

-)

wVITA

Public vs Private Sector mortality ‘*'
(Canada men 2014-2016 data)

0

60 65 70 75 80 85 90 95 60
ﬂiiﬂ :
i E; 2
git
g8 = 3
THL Z
ii S 4

® Public sector e Private sector

Source: Crude pensioner mortality rates with 95% confidence intervals, 2014-2016 all health (Canada)

Public vs Private Sector mortality

65 70 75

* Public sector

(Canada women 2014-2016 data)

80 85

® Private sector
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Should we add sector as a “covariate”?

Possible predictor 1

Single most predictive

Possible predictor 2 - :
variable

v

Improvement in AIC versus having no predictors

1

A statistical measure of how well model fits the data (observed deaths)
with a penalty which prevents spurious complexity

aVITA
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Should we add sector as a covariate?

>IS AIC after adding one covariate - UK men
Public/private
Longevity group (postcode) |
Pension amount [
Occupation [INEGEN

0 -500 -1000 -1500 -2000 -2500 -3000 -3500

Ala
iy

AIC after adding one covariate - UK women

Public/private |

Longevity group (postcode) [N

Pension amount [l

occupation [N

0 -200 -400 -600 -800 -1000 -1200

‘*’ AIC after adding one covariate - Canadian men

Public/private

Longevity group (postal code) NI
Pension amount  [INEEG_G__
Occupation [INEG_G_

Pension form

0 -50 -100 -150 -200 -250 -300 -350

‘q.’ AIC after adding one covariate - Canadian women

Public/private |
Longevity group (postal code) I
Pension amount N
Occupation
Pension form

0 -50 -100 -150 -200 -250 -300 -350

Longevity group (postcode) by far most predictive

Public/private sector has very little benefit on its own

.
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Should we add sector as a covariate?

e‘;ﬂ% AIC after adding fourth covariate - UK men

Longevity group (postcode)

+ Pension amount
+ Occupation

+ Public/private

000e

0 -1000 -2000 -3000 -4000

B [ongevity group ®Pension amount ™ Occupation = Public/private



Should we add sector as a covariate?

b AIC after adding fourth covariate - UK men

Longevity group (postcode)

+ Pension amount
+ Occupation

+ Public/private

0 -1000 -2000 -3000 -4000

® | ongevity group ®Pension amount ™ Qccupation ® Public/private

Ap.
<€

S AIC after adding fourth covariate - UK women

Longevity group (postcode)
+ Pension amount
+ Occupation
+ Public/private

0 -500 -1000 -1500

B | ongevity group ® Occupation = Public/private ® Pension amount

‘*’ AIC after adding fifth covariate - Canadian men

Longevity group (postal code)

+ Occupation
+ Pension amount
+ Pension form

+ Public/private

0 -100 -200 -300 -400 -500

B[ ongevity group ®Occupation = Pension amount Pension form

‘*’ AIC after adding fifth covariate - Canadian women

0 -50 -100 -150 -200 -250 -300 -350

Longevity group (postal code)
+ Occupation
+ Pension amount
+ Pension form
+ Public/private

B [ ongevity group Pension form = Pension amount ™ Occupation °

UK men, Canadian men and Canadian women: Sector adds little to no benefit
UK women: Sector adds some marginal benefit
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Summary of findings

~

Public vs Private

1. There is a large diversity of pension plans within both the
private and public sectors.

2. Studies showing different longevity patterns between the
sectors are heavily affected by the specific plans analyzed.

3. Socioeconomic factors other than sector are better for
capturing this diversity. And once you control for these

\ factors, sector has little effect on longevity.
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Questions?
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Thank you

This Powerpoint presentation contains confidential information belonging to Club VITA US LLC (CV). CV are the
owner or the licensee of all intellectual property rights in the Powerpoint presentation. All such rights are reserved.
The material and charts included herewith are provided as background information for illustration purposes only. This
Powerpoint presentation is not a definitive analysis of the subjects covered and should not be regarded as a
substitute for specific advice in relation to the matters addressed. It is not advice and should not be relied upon. This
Powerpoint presentation should not be released or otherwise disclosed to any third party without prior consent from
CV. CV accept no liability for errors or omissions or reliance upon any statement or opinion herein.
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