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Key Pillars

A Strong Public Pension System

©

Benefit Policy

Defines what benefits are
provided to employees

Contribution Policy

Sets employee and
employer contribution
amounts and timing

Governance
Oversight, Accountability, and Stewardship

il

Investment Policy

Determines expected
return and the level of risk
taken

June 17, 2026




Contributions + Investments = Benefits + Expenses
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https://cheiron.us/presentations/single-pages/tank.html

Benefit Policy
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Key Trade-Offs in Retirement Benefit Policy

Cost/Benefit Balance

Employee Balance

Risk Allocation

LONGEVITY RISK

INFLATION RISK

INVESTMENT RISK

CHEIRON &

Lower cost Higher benefit

Career employees Mobile / short-tenure

Employee bears Employer bears

Employee bears Employer bears

Employee bears Employer bears

June 17, 2026




Cost Versus Benefit Level

Fundamental Law: C+1=B + E

* For Benefits to be higher, Contributions and/or Investment
Earnings have to be higher

« Some gains can be made by reducing expenses, but expenses are
normally a small piece of the equation

* |f contributions are fixed, benefits must be variable
 |f benefits are fixed, contributions must be variable

« Maximizing investment earnings increases benefits and/or
decreases contributions

{-HEIRON ;é“) June 17, 2026 8




Benefit Accrual Patterns

Traditional DB plan rewards career Attribution of Retirement Benefit to Service Years
Hired at Age 35, Retired at Age 65

employees
* Highest average salary

 Significant value earned late in career

» Application of salary increases to all prior
years of service

» Shortened period until retirement
Traditional DC plan rewards young,
short-term, and mobile employees

* Most powerful contribution is when an
employee is young with many years to
accumulate earnings

; IIIIIIIIIIIIII
efined Contribution Plan

Increase in Age 65 Retirement Benefit

0 5 10 15 20 25 30
Year of Service

« Changing jobs doesn’t affect retirement

benefit
{-HEIRON < June 17, 2026 9




Benefit Accrual Pattern — Impact of Job Changes

lllustration of Portability Impacts
Employee Hired at Age 25, Retired at Age 65

DB vs DC One vs Two DBs One vs Two DCs DB/DC vs DC/DB

@ Plan at Hire - DC @ Plan at Hire - DB [ 2nd Plan - DB | 2nd Plan - DC

Value at Retirement
‘a I

{-HEIRON é«) June 17, 2026 10




Preserving Purchasing Power

 COLAs — simple or compound Purchasing Power Decline
_ Assuming No COLA
¢ Inﬂat|0n'based COLAS =0=2% Inflation =0=3% Inflation =2=4% Inflation
 Full or partial based on CPI 100% o

90%

80%
* Investment-return-based COLA 0%

« Based on the plan’s actual investment 60%
return compared to a “hurdle rate” 50%

« Can have a floor or a cap

« Usually, there is a minimum and a 40%
maximum 30%
20%
10%
0%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Years After Retirement

« Other contingencies
« Based on plan’s funded status
« Maintain minimum purchasing power

{-HEIRON ;é“) June 17, 2026 11




NASRA Issue Brief COLA

For the 101 Systems that offer a COLA, over half are tied to inflation

Solid Fill = Automatic, Shaded Fill = Ad-hoc

m Linked to Inflation m Linked to investment or funding factors
m Linked to CPI and investment or funding factors ® Fixed percentage or other factor

{-HEIRON e June 17, 2026 12




Historical Cost of Purchasing Power Protection

Historical Purchasing Power Cost of Providing COLA to a 65-Year Old
Retired at Age 65 in 1995 Retiree From 1995 - 2025
100%
V)
907% > 122%
118% 116%
80%
0,

70% 100%

60%

50%

40%

30%

o =Full Inflation
20% =O=Compound COLA - CPl w/ 2.5% cap
10% =0O=Simple COLA - CPI w/ 2.5% cap
=/=No COLA
0% No COLA Full Inflation Compound  Simple COLA -
65 70 75 80 85 90 95 COLA -CPIw/ CPIw/2.5%
Age 2.5% cap cap

{-HEIRON \? June 17, 2026 13




Benefit Risks — Efficiency of Pooling

« Pooling is efficient if: How Much Do You Need at Age 65?
: C. : Includes 2.5% COLA
« Members are subject to similar risk Investment Return = 7.0%, COLA = 2.5%
* Risk is relatively rare and unpredictable

« Economies of scale DB Plan

« Examples
 Disability
« Difficult for individuals to bear risk
« Hazardous occupations may need to be
pooled separately = 25% Chance
* Longevity
« Difficult for an individual to predict, but
they may know their risk level
» Pooling is efficient for providing lifetime
income, but reduces bequests

{-HEIRON %ﬁ June 17, 2026 14
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Probability of Outliving Assets
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Amount Needed ($)




Four Corners of the Benefit Design Spectrum

Original Traditional
Cash Balance DB
« Contribution amounts ¢ Annual accrual of * A percentage of * Annuity benefit
are defined by the benefit at retirement is annual pay is credited defined as a
plan, usually as a defined as a each year to a cash percentage of final
percentage of pay percentage of annual balance account average earnings
» Benefits depend on pay « Cash balance account mUItIP“ed by service
L . at retirement
contributions * Accumulated accruals Is increased each
throughout an (including in year for interest based ¢ Contributions are
employee’s career retirement) are on an index (e.g., actuarially determined
and investment adjusted for yield on 30-year and vary depending
returns investment returns Treasury) on investment returns
above or below a and other experience

“hurdle” rate of return

«HEIRON é") June 17, 2026 15




Longevity and Investment Risk Allocation

Percentage of Risk Retained By Sponsors vs. Members

100% .,\ /
90% Variable DB Traditional DB

80%

70%

E’ 60% Hybrid plans can be designed to
> fall anywhere on this plane

'd;, 50%

& 400

5 40%

-l

30%

20%

: Original Cash
Typical DC
10%/ yp Balance \-
0%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Investment Risk

{-HEIRON é“) June 17, 2026 16



Benefit Risk Management — Rebalancing Need

Pre-Retirement

« Salary freezes, reductions in force,
and hiring freezes

* New reduced benefit tiers or
accruals

 Changes in retirement age

 Employee contribution increases —
can sometimes result in
intergenerational inequity if
employee contribution exceeds
normal cost

CHEIRON &

Post Retirement

COLA reduced or eliminated
(generally prospectively but could
also apply retrospectively for
previously awarded COLAs) for:

» Current retirees

 New retirees
« New hires

June 17, 2026 17




Employee Insights From Colorado Survey

Attraction Retention
Ranked in Top 3 Factors Attracting Retirement Benefits Are Major Factor
Workers to CO State Jobs For Remaining
. . 60%
Personal Job Satisfaction [N 40% 55%
Job Security | 57°% 50%
Ability to serve my community _ 36%
Work/life balance [ NN 35% 40%
Retirement benefits _ 35%
Salary - | :0% 0% 27
Health insurance [N 25%
20%
Potential for career advancement _ 24%
Workplace culture _ 14% 10%
Amount of PTO/leave [ 12%
Other benefits [N 11% 0%
0%  10% 20% 30% 40% 50% m DB Plan Member DC Plan Member

oy Colorado PERA Hybrid Defined Benefit Plan Study
{-HEIRON é April 8, 2026 18



https://content.leg.colorado.gov/sites/default/files/documents/audits/2461p_pera_hybrid_db_plan_study_final_report_7.28.25_mb-accessible_0.pdf

Colorado Survey Insights — DB vs.

Top Reason For Choosing a Plan Expected Tenure at Hire
100%
90% 24% 21%
c 80%
5~ Easier to manage if | change
o 0
¢ jobs (more portable/flexible) 48% 70%
&) 23%
60%
46%
50% 5%
(o)
40% 229
30% 5%
& Guaranteed monthly income 20% 19%
O for the remainder of your and 57% o
8 your beneficiary's lives 10%
0%
DC Plan DB Plan
mless Than 5 Years@5-10 Years @10 + Years
0% 10%20%30%40%50%60% B Until Retirement  ONot Sure

oy Colorado PERA Hybrid Defined Benefit Plan Study
{-HEIRON é April 8, 2026 19



https://content.leg.colorado.gov/sites/default/files/documents/audits/2461p_pera_hybrid_db_plan_study_final_report_7.28.25_mb-accessible_0.pdf

Benefit Policy Discussion

 Replacement Income Targets at Various
Retirement Ages

« Career vs Mobile Employees

* Lifetime Income

 Inflation Protection and COLAs
* Investment Risk Sharing

June 17, 2026
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Contribution Policy

June 17, 2026

21



Treadwater Contribution Level

« Treadwater contribution equals the Normal Cost (annual accruals)
+ the Interest on Unfunded Actuarial Liability (UAL). It is the
contribution amount needed to prevent the UAL from growing if all
assumptions are met.

MOVING TO 100%

TREADI NG WATER Contributions exceed tread-water
SINKING Just enough to stay afloat UAL declines 100%
UAL remains the same 4 N\
Contributions are too low
UAL grows ( h DB PLAN
DB PLAN '
2 Y,

O k

June 17, 2026 22




Funding Policy Objectives

Contribution

Sufficiency
C+I=B+E

Volatility Demographic
Management Matching
Stable Each generation of
contributions, taxpayers funds the
without sacrificing benefits of those
other goals who served them

Sound Trans%?rency

Governance

Decisions in
members' best
interest

Accountability

Policy intent and
impact are known
to all

{-HEIRON \? June 17, 2026 23




Model Contribution Policy

Actuarial Cost Method

Actuarial Funding

Policies and Practices for Asset Smoothing Method

Public Pension Plans
Second Edition Amortization MethOd (Other

August 2024 than surplus)

Conference of Consulting Actuaries Experience Gain or Loss

Public Plans Community )
Assumption Changes

Active Plan Amendments

Long-Term Inactive Plan
Amendments

75 cca Short-Term Inactive Plan

CONFERENCE

OF CONSULTING Amendments

ACTUARIES

Entry Age cost method with
level percentage of pay normal
cost

3- to 7-year fixed smoothing
periods with appropriate corridor

Layered, fixed-period
amortization by source
Level or declining percent of pay

15 to 20 years
15 to 25 years

Active demographics (up to 15
years as an approximation)

Inactive demographics (10 years as
an approximation)

S years or less

June 17, 2026



https://www.ccactuaries.org/docs/default-source/papers/CCA-Actuarial-Funding-Policies-for-Public-Plans-2-Final-8-2024.pdf

More Plan Contributions Are Exceeding Tread Water

Distribution of Unfunded Paydown Rates
Unfunded Paydown Rate = Total Contribution Rate - Tread Water Rate

Gold dot = | Median -

Percentiles of Distribution 5th to 25th @ 25th to 50th @ 50th to 75th = 75th to 95th
30%
20%
10%

0%

ol .
-10%

-20%

Percentage of Payroll

-30%
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

{-HEIRON %ﬁ June 17, 2026 25




Most State Plans Now Have Positive Net Amortization

2014 Net Amortization by State 2023 Net Amortization by State
33 Negative, 3 Stable, and 14 Positive 9 Negative, 3 Stable, and 38 Positive
® Negative @ Stable @ Positive ® Negative @ Positive @ Stable
Q Q

T
Ry &
Ry

Source: The Pew Charitable Trusts: Funded Ratios Increased in Most States in Fiscal Year 2014 - Source: The Pew Charitable Trusts: State Pension Funding Levels Stayed Stable Despite Volatility »
Stable = Between 95% and 105% of Net Amortization Stable = Within 0.5% of Payroll of Net Amortization

{-HEIRON é«) June 17, 2026 26




Investment Policy

June 17, 2026
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DB vs. DC Professionally Managed Investments

« Target date funds represent a Asset Allocations
recommended investment strategy 1;8; 5% 5% 2
for DC plan members 80% |2 339, 30%

. 12%

« Aggressive at younger ages ;8; 5%

« Becomes more conservative as the S0y,

member nears retirement 40% [
30%

« Expected return for the average 20%

public DB plan is higher than any of  10% & 10
0%
the target date funds Average  Target  Target  Target  Target
I PublicDB 2055 2045 2035 2025
« Target date funds don’t use illiquid asset ?7_11%/0) (7.3%)  (7.2%)  (6.7%)  (6.2%)
CIaSSGS B Fixed Income mUS Equity
. . . ONon-US Equity - Developed ONon-US Equity - Emerging
« Public DB plans can maintain a long mPrivate Equity mReal Estate
investment horizon B Hedge Funds m Other Alternative

{-HEIRON %ﬁ June 17, 2026 28




DB Plans Can Be More Efficient

Efficient Frontier
Target Funds Vs. DB Plans

U

71.2% Target 2045 @

7.0% Target 2040 @

6.8%
@ Target 2035

6.6%

Expected Return

@ Target 2030
6.4%

6.2% @ Target 2025
@ Target Income

6.0%
7% 8% 9% 10% 1% 12% 13% 14% 15% 16%

Standard Deviation

{-HEIRON é“) June 17, 2026 29




Interest Rates, Expected Returns, and Asset Allocations

Median Plan’s Discount Rate Average Plan’s Asset Allocation
=] = 1) X
© © N~ o
: ° ° 90%
8.00% ~ & S S i
S S
~ ~ 80%
7.00% X 2
N o))
N & 70%
6.00% | o _ 2
> = 60%
N
(0] 5 o
5.00% < 2 . 50%
! %o
4.00% - - 40%
3.00% X 2 30%
Q = &
%S o & 20%
2.00% 2 s
§ < 10%
1.00% &
0 0%
0.00% 2001 2006 2011 2016 2021 2024
2001 2006 2011 2016 2021 2026 m Fixed Income & Cash m Public Equity Private Equity
m 10-Yr Treasury Yield Expected Risk Premium Real Estate m Hedge Funds m AltOther
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Increasing Complexity, Higher Risk, Same Target

7% Expected Returns Over Past 30 Years

Large cap

equity 6%

1996

Return: 7.0%
Risk: 5.8%

Source: Callan

CHEIRON &

Increasing Complexity

Large cap
equity 35%

Smid cap

equity 7%

Dev. ex-US.
equity 24%

2011

Return: 7.0%
Risk: 11.8%

Increasing Risk

Large cap
equity 36%

Private
equity 17%

2022

Return: 7.0%
Risk: 16.8%

Large cap
equity 23%

2026

Return: 7.0%
Risk: 11.0%

June 17, 2026 31




Simple Risk-Return Models Are Insufficient

12% -

10% [

Equity
Growth 4009, Equity
8% - 90/10
Balanced Growth

75125
Balanced £

il 60/40
6% Balanced Income -

Return

Income
20/80

4% - I Treasurys

I Corporates

B High-Yield

[ IMortgage-Backed
[ ICommodities

[ JLarge-Cap US Stocks
[ ISmall-Cap US Stocks

2% -

0% |- [ lLarge-Cap International Stocks
I Small-Cap International Stocks
I REITs
1 | | | | | ] |
0% 2% 4% 6% 8% 10% 12% 14% 16%

Risk

CHEIRON &

Actuaries: The discount rate is the
portfolio’s assumed return

Investment consultants: The
portfolio is constructed to achieve
the actuary’s discount rate

Risk and return targets should be
developed at the same time
» The range of potential portfolio

returns needs to be translated to the
ultimate impact on contributions

» Potential contribution impact needs
to be evaluated in the context of the
resources available to make those
contributions

June 17, 2026 32




Increasing Maturity Magnifies the Risk

Asset Leverage Ratio = Market Value of Assets / Payroll
Click arrow or drag slider to scroll through years Market Val ue Of ASSGtS
> ® 2024 Asset —
240 L I
everage
220 d Payroll
20.0
18.0
2 160 Asset 10% Investment Interest on
E 14.0 Leverage | Loss as a % of | Investment Loss as a
% 120 Ratio Payroll % of Payroll
3 100 4 40% 2.8%
£ 50 (4 x 10%) (40% x 7%)
6.0 10 100% 7.0%
40 (10 x 10%) (100% X 7%)
2.0
00 Should these two plans have similar
Howver over a dot to see that plan’s data, and click to see the history. Close the tab in InVGStment pO“CleS?

the browser to retum to the menu.

{-HEIRON ;é“) June 17, 2026 33




Consider Plan Maturity in Asset Allocation

Distribution of Employer * Risk tolerance

Contribution Rates in 10 Years « Plans with high maturity cannot tolerate as
Low vs. High Maturity Plans . :
much downside risk

» If plan is close to 100% funded, the positive
side of the distribution may be limited

5th to 25th m25th to 50th ®50th to 75th ~ 75th to 95th ¢ Median

* Approaches to consider

 Reduce the standard deviation of the
diversified portfolio

« Match a portion of retiree benefit payments
for some period

» Matched portion can be considered to have
no standard deviation

Contribution as a Percent of Payroll

» Asset leverage ratio can be calculated
ignoring the cash flow matching portfolio

Low Maturity High Maturity

{-HEIRON %ﬁ June 17, 2026 34




What Makes a Strong Public Pension System?

 Adequate benefits

« Appropriate for job’s typical career path
* Provides adequate COLAs to protect purchasing power

* Longevity and disability risks are pooled

« Thoughtful risk-sharing

* Recognizes the affordability limits of different parties
« Equitable

« Contributions are based on a reasonable actuarially determined contribution

« Efficient investment strategy

* Recognizes the affordability limits of parties bearing investment risk
» Takes plan maturity into account

e Hires an actuary@

{-HEIRON ;é“) June 17, 2026 35




Questions?
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Check out NEW NIRS Podcast

4l Retirement in America Podcast | Episode 1: The Second Fifty:
== MyNIRS

Retirement

in America
A NIRS Podcast

Watch on (8 YouTube

https://www.nirsonline.org/research/retirementinamerica-episode1/

National Institute on
Retirement Security
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