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Actuaries…
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Actuarial Assumptions
 There is only one guarantee about the 

actuarial assumptions used in all actuarial 
valuations…

They will be wrong!
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Actuarial Assumptions
 Actuarial assumptions are educated guesses of 

average future long-term plan experience.

 They should reflect actual experience as well 
as long-term future expectations.

 Each assumption should be reasonable.
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Why do We Need Actuarial Assumptions?

 Actuarial assumptions are needed to project the 
timing and amount of future benefit payments.

 Actuarial assumptions do not affect the total 
cost of a pension plan.
 Total Cost = All Benefit Payments + Expenses
 They only affect the timing of contributions.
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Why do We Need Actuarial Assumptions?

 When actual experience differs from 
assumptions, gains/losses occur & future 
contributions will decrease/increase.

 Use of appropriate actuarial assumptions will…
 Maintain intergenerational equity
 Manage volatility (contribution rate stability)
 Enhance benefit security
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Actuarial Assumptions for Public Safety Plans

I. Mortality
II. Disability (Line of Duty vs. Non-Line of Duty)
III. Retirement
IV. Survivor/Marriage Assumption
V. Termination
VI. Salary Increase Assumption
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The Investment Return Assumption

 The investment return assumption is not being 
discussed in this presentation for two reasons:
 It is not specific to public safety plans – all pension 

plans go through a similar process to set the 
investment return assumption.

 Discussing the investment return assumption could 
take over 30 minutes and be its own presentation.
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Mortality Assumption
Mortality has improved dramatically since 1800’s…
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Mortality Assumption

 Mortality improved significantly over last few 
decades; improvement is expected to continue.

 Life expectancies declined from 2019 to 2020, 
mainly a result of COVID-19 mortality.
 Recent statistics indicate this was a temporary 

decline, as life expectancies are now rising again.
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Mortality Assumption

 Prior to 2015, a comprehensive study of 
mortality experience for public sector pension 
plans – and more specifically, for public safety 
pension plans – had not been completed.
 The Pub-2010 mortality study (completed in 

2018) changed this.
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Mortality Assumption

 Pub-2010 study examined mortality experience 
from 2008-2013 for public safety personnel, 
teachers, and all other public entities.

 Data for public safety experience included 
almost 2 million active employee exposures and 
1.5 million retired exposures (an “exposure” is 
the experience of one person for one year).
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Mortality Assumption

 Principal Findings:
Mortality rates for active public safety employees did 

not differ much from private sector pension rates.
 Post-retirement mortality rates for public safety 

retirees were found to be lower than the rates for 
private sector pensioners at ages 50 to 75; for males 
they were found to be a little higher than the rates 
for private sector pensions at ages 80+.
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Mortality Assumption

Current Current
Age (in 2022) Males Females Age (in 2022) Males Females

50 83.01 86.16 50 84.44 87.07
55 83.47 86.39 55 84.48 87.01
60 84.07 86.76 60 84.67 87.18
65 84.92 87.33 65 85.20 87.63
70 86.04 88.09 70 86.02 88.34
75 87.44 89.13 75 87.20 89.35
80 89.23 90.58 80 88.87 90.80
85 91.57 92.60 85 91.27 92.83

Life Expectancy
(Average Age at Death)

Life Expectancy
(Average Age at Death)

RP-2014 Mortality Table for Healthy Retirees with 
Improvement Scale MP-2021 (General Population)

Pub-2010 Public Safety Mortality Table for Healthy 
Retirees with Improvement Scale MP-2021
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Mortality Assumption
 Per Pub-2010 study, life expectancies for public 

safety personnel are lower than for teachers and 
other public sector entities (general employees).
But they are a little higher than life expectancies for 

private sector pension plans (from RP-2014).
 Possible explanations: higher standard of living during 

retirement than average retiree, better healthcare, 
better average health (more physically active in job).
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Disability Assumption
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Disability Assumption
 Disability rates for public safety personnel can 

vary significantly from one plan to another.
 Differences in definition of disability, criteria 

required for establishing if a disability has occurred, 
and level of disability benefits.

 Should be experience-based / plan specific.
 Blended with standard industry tables if small plan.
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Disability Assumption

 Many public safety plans have added cancer 
presumptions, stress-related conditions (such as 
heart disease and hypertension), and mental 
illnesses (including PTSD) to the list of conditions 
that qualify for service-connected disability.
 These changes increase disability experience.
 Experience may not yet reflect expanded definition.
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Disability Assumption

 Disability experience is also correlated with the 
level of disability benefits.
 A plan in which disability benefits are based on 

service (paying only the pension benefit accrued to 
date upon disability) will tend to have lower 
disability experience than a plan with a fixed 
disability benefit (such as 60% of average earnings).
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Retirement Assumption

 Should be experience-based / plan specific.
 Can be age-based or service-based or both.
 Depends on eligibility criteria for retirement.
 Example:  Under 50 50 51-54 55-59 60+

10 - 14 N/A 5.0% 5.0% 60.0% 100.0%
15 N/A 60.0% 40.0% 60.0% 100.0%

16 - 19 N/A 60.0% 10.0% 60.0% 100.0%
20 60.0% 60.0% 10.0% 100.0% 100.0%

21 - 24 40.0% 40.0% 10.0% 100.0% 100.0%
25+ 100.0% 100.0% 100.0% 100.0% 100.0%

Age

S
e
r
v
i
c
e
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Survivor/Marriage Assumption
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Survivor/Marriage Assumption

 If a death benefit is only paid to surviving 
spouses or dependent children, then a survivor/ 
marriage assumption is needed to estimate the 
percentage of deaths which will result in a       
death benefit being paid (for example, 75%).

 Also needed if retiree’s benefits automatically 
continue to surviving spouse, but only if married.
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Survivor/Marriage Assumption

 Marriage assumption also needed to help predict 
how many future retirees will elect a joint and 
survivor form of payment (this is typically 60% to 
80% for most public safety plans).
 An age difference assumption is also used (for 

example, the average spouse age difference could 
be assumed to be 3 years (use actual experience). 
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Termination Assumption (Prior to Retirement)

 Should be experience-based / plan specific.
 Can be age-based or service-based or both.
 Historically, termination rates have been lower 

for public safety personnel – particularly for 
firefighters – than for other public sector 
employees or for the general population.
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Termination Assumption (Prior to Retirement)

 Recent Trend: Since 2020, actual termination 
rates for public safety personnel – particularly 
for police officers – have increased quite a bit.
 Part of the “Great Resignation” as well as social 

unrest that started shortly after COVID-19 pandemic.
Has led to shortages at many police departments 

and fire departments throughout the country.
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Termination Assumption (Prior to Retirement)

 Important to remember – actuarial assumptions 
should be long-term.
 Don’t overreact to short-term experience spikes.
 Don’t make significant changes to assumptions 

based on one or two years of experience.
 It’s like steering a ship: make slow adjustments and 

wait to see if experience reverts back.
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Termination Assumption (Prior to Retirement)

 Example
For a Public
Safety Plan:

Years of Service Age
0 - 1 Any 16.0%
1 - 2 Any 11.0%
2 - 3 Any 7.5%
3 - 4 Any 7.5%
4 - 5 Any 5.0%

5 and over Under 30 5.0%
30 - 34 4.0%
35 - 39 3.0%
40 - 44 2.0%
45 - 49 1.0%

50 and over 0.0%

% of Active Employees
Terminating Within Next Year
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Salary Increase Assumption



29

Salary Increase Assumption

 Should be long-term.
 Should reflect both past experience and future 

expectations (including known future increases 
under collective bargaining agreements).

 Should use building block approach:
 Inflation + Productivity + Merit



30

Salary Increase Assumption
 When reviewing past experience, consider past 

inflation-adjusted salary increases to isolate 
inflation from productivity/merit, then add back 
the current assumption for inflation.

 Don’t overly adjust assumption in response to 
periods of economic expansion/recession.
 Steer the ship (slow, incremental adjustments).
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Salary Increase Assumption

 Should also reflect age-based and/or service-
based trends.
 Percentage salary increases are often much higher 

during the first 5 to 10 years of a police officer or 
firefighter’s career than during the last 10 years 
(there’s a steeper progression in the first 5 to 10 
years – more promotions, step increases, etc.).
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Salary Increase Assumption

 Example
For a Public
Safety Plan:    

Years of
 Service

0 - 1 8.00% 11.50%
2 - 3 6.50% 10.00%
4 - 5 5.00% 8.50%
6 - 7 4.00% 7.50%
8 - 10 3.00% 6.50%

11 - 15 2.00% 5.50%
16 - 20 1.50% 5.00%

21+ 1.00% 4.50%

3.50%
3.50%
3.50%
3.50%
3.50%
3.50%
3.50%

Assumed %  Increase in Salary
Wage

Inflation
Merit and 

Productivity
Total Assumed
Salary Increase

3.50%



33

Other Considerations

 Assumptions should re-evaluated periodically.
 Experience studies about once every 5 years.
 Adjust assumptions toward actual experience.
 Should also adjust assumptions if benefit 

provisions are changed (such as changes in 
retirement eligibility or the definition of disability) 
or new pay scales are adopted.
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Other Considerations

 Experience studies
 Medium to large plans should fully analyze 

experience for every assumption every 5 years.
 Small plans (< 100 employees) may not need a full 

detailed experience study, but should still analyze 
experience (actual vs. expected counts for each 
assumption) and adjust assumptions accordingly.
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And in Closing…
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Questions

Any Questions?
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Disclaimers
• Circular 230 Notice: Pursuant to regulations issued by the IRS, to the extent this 

presentation concerns tax matters, it is not intended or written to be used, and 
cannot be used, for the purpose of (i) avoiding tax-related penalties under the 
Internal Revenue Code or (ii) marketing or recommending to another party any tax-
related matter addressed within. Each taxpayer should seek advice based on the 
individual’s circumstances from an independent tax advisor.

• This presentation shall not be construed to provide tax advice, legal advice or 
investment advice.  

• Readers are cautioned to examine original source materials and to consult with 
subject matter experts before making decisions related to the subject matter of this 
presentation.

• This presentation does not necessarily express the views of the sponsoring 
organization, or of Gabriel, Roeder, Smith and Company, and may not even express 
the views of the speaker.
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