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LETTER OF INTRODUCTION

Office of the State Actuary
“Supporting financial security for generations.”

Letter of Introduction and Actuarial Certification
LEOFF 2 Actuarial Valuation Report as of June 30, 2020
November 2021

This report documents the results of an actuarial valuation of the Law Enforcement Officers’
and Fire Fighters’ Retirement System Plan 2 (LEOFF 2). The purpose of this valuation is to
provide an update on the funding progress of the systems listed above based on a June 30,
2020, valuation/measurement date. This report represents a “non-rate setting” valuation,
meaning we use alternative methods to determine results and do not calculate current
contribution rates for the LEOFF Plan 2 system. Instead, we update key plan funding
measures and reflect material developments in the plan over the past year. This report should
not be used for other purposes and is not intended to satisfy the accounting requirements
under the Governmental Accounting Standards Board rules. Please replace this report with a
more recent report when available.

To produce measures at June 30, 2020, unless otherwise noted we relied on the same data,
assets, methods, and assumptions as the June 30, 2019, LEOFF 2 Actuarial Valuation
Report (LAVR). We projected the data forward one year reflecting assumed new hires and
current members exiting the plan as expected. We estimated June 30, 2020, assets by relying
on the Fiscal Year (FY)-end 2019 assets, reflecting actual investment performance over

FY 2020, and reflecting assumed contribution amounts and benefit payments during

FY 2020. We reviewed the actual June 30, 2020, participant and financial data to determine
if any material changes to our projection assumptions were necessary. We also considered
any material impacts from 2021 Legislation. We believe these methods are reasonable and
appropriate for the primary purpose stated above. Please see the Actuarial Assumptions
and Methods section of this report for more information.

The assumptions used in this valuation for investment return, inflation, and salary

growth were prescribed by the LEOFF 2 Retirement Board. Please see our

2019 Economic Experience Study (EES) for further information on economic assumptions.
We developed the demographic assumptions used in this valuation during the

2013-2018 Demographic Experience Study. The Legislature prescribed the actuarial cost and
asset valuation methods. We also relied on assumptions and methods documented on our
Projection Disclosures webpage to project the participant data file forward one year to the
new measurement date (along with additional adjustments described later in this report). In
our opinion, all data, methods, assumptions, and calculations are reasonable for the purposes
of this measurement and are in conformity with generally accepted actuarial principles and
standards of practice as of the date of this publication. The use of different data, methods, or
assumptions could also be reasonable and could produce materially different results.

PO Box 40914 | Olympia, Washington 98504-0914 | state.actuary@leg.wa.gov | leg.wa.gov/osa
Phone: 360.786.6140 | Fax: 360.586.8135 | TDD: 711
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Future actuarial measurements may differ significantly from the current measurements
presented in this report if plan experience differs from that anticipated by the assumptions,

or if changes occur in the methods, assumptions, plan provisions, or applicable law. The

Risk Assessment page of our website provides further information on the range and likelihood
of potential outcomes that vary from expected results. The Commentary on Risk page of our
website provides additional risk education.

This report is organized in the following sections:

% Summary of Key Results.

% Actuarial Exhibits.

% Participant Data.

% Actuarial Assumptions and Methods.

The Summary of Key Results provides a high-level summary of the valuation results
including commentary on risk, funding policy, and key plan provisions. The Actuarial
Exhibits provide detailed actuarial asset and liability information. The Participant Data
section provides key metrics of the participant data such as headcounts, average benefits,
and average salary. Actuarial Assumptions and Methods contains principal actuarial
assumptions and methods used in this valuation including details on the projection of 2019
data to 2020.

The undersigned, with actuarial credentials, meet the Qualification Standards of the American
Academy of Actuaries to render the actuarial opinions contained herein. While this report is
intended to be complete, we are available to offer extra advice and explanations as needed. We
encourage you to submit any questions you might have concerning this report to our mailing
address or email address at state.actuary@leg.wa.gov.

Sincerely,

Matthew M. Smith, FCA, EA, MAAA Michael T. Harbour, ASA, MAAA

State Actuary Actuary

Office of the State Actuary November 2020
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I. SUMMARY OF KEY RESULTS

Comments on 2020 Results

Many factors influence actuarial valuation results from one measurement date to the next. These factors include
changes in the plan provisions, assumptions and methods, the covered population, and experience that varies
from our expectations.

For this valuation, we considered actual plan and asset experience over FY 2020 and if this experience materially
deviated from our estimation of the June 30, 2020, data file and assets. We also considered the impacts of the
COVID-19 health crisis and any significant changes from the 2021 Legislative Session.

Based on our review, we adjusted our General Salary Growth and System Growth assumptions for FY 2020

to reflect actual changes over this period. Annual experience in salaries and the number of new hires tends to
be volatile and may have a material impact on plan measures. Please see Actuarial Assumptions and Methods
for details on the specific adjustments we made. Otherwise, we determined our other assumptions reasonably
approximated actual plan experience for the purpose of this report, and we made no additional changes. We
further observed no significant changes in the retirement system provisions from the 2021 Legislative Session, nor
identified additional adjustments specific to the COVID-19 health crisis.

Detailed gain and loss information is found in the Actuarial Exhibits section of this report.

Actuarial Liabilities

We show two measures for actuarial liabilities. The Future Value of Fully Projected Benefits represents the total
expected value of all future benefit payments for all members of LEOFF 2 as of the valuation date. The Present
Value of Fully Projected Benefits (PVFB) represents today’s value of all future benefits when discounted at the
valuation interest rate. The Actuarial Accrued Liability identifies the portion of the present value of future benefits
that has been accrued as of the valuation date based on the Entry Age Normal (EAN) actuarial cost method.

Actuarial Liabilities

Future Value of Fully Projected Benefits $123,878 $118,647

Present Value of Fully Projected Benefits $17,200 $16,096
Actuarial Accrued Liability $12,905 $11,992
Valuation Interest Rate 7.40% 7.40%

See the Actuarial Exhibits section of this report for additional details on the liabilities.

Assets

The following table shows the Market Value of Assets (MVA) and Actuarial Value of Assets (AVA) for LEOFF 2. The
actual investment return on the MVA of the total Comingled Trust Fund for LEOFF 2 was 4.55 percent over FY 2020,
which is below the assumed return.

We develop an AVA to limit the volatility in the reported funded status due to annual investment earnings. We
smooth (or defer recognition of) the difference between actual and expected annual investment returns over a
specific period not to exceed eight years. The number of years of smoothing depends on the magnitude of the
gain or loss. The AVA must remain within a 30 percent corridor around the MVA.
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I. SUMMARY OF KEY RESULTS

2019 Market Value $13,916
Estimated Contributions $385
Estimated Disbursements ($363)
Estimated Investment Returns $634
Adjustments to Market Value $0

Estimated 2020 Market Value $14,573
FY 2020 Investment Return 4.55%
Deferred Gains/(Losses) $53

Estimated 2020 Actuarial Value $14,520
2019 Actuarial Value $13,294

See the Actuarial Exhibits section of this report for additional details on the development of the AVA.

Funded Status

The following table displays the calculation of the LEOFF 2 funded status. Please see the Actuarial Exhibits section
for the historical funded ratio.

Funded Status

Actuarial Accrued Liability (A) $12,905 $11,992
Actuarial Value of Assets (B) $14,520 $13,294
Unfunded Accrued Liability (A) - (B) ($1,616) ($1,302)
Funded Ratio (B) / (A) 113% 111%

Funded status is one of several measures that helps to explain the health of a pension plan. The funded

status represents the portion of the actuarial accrued liabilities covered by today’s actuarial assets under our
assumptions for the future. This means a plan with 100 percent funded status has one dollar in actuarial assets for
each dollar of accrued liabilities at the valuation date. We generally consider a plan with funded status around
100 percent to be on target with funding. However, funded status above/below 100 percent is not automatically
considered over-funded/at- risk. The funded status presented in this report is not sufficient to determine whether a
plan has enough assets to terminate or settle the plan obligations. Furthermore, a plan with a funded status above
100 percent may still require ongoing contributions. See the 2019 LAVR (the last “rate-setting valuation”) for
additional details.

Summary of Participant Data

The following table summarizes the estimated participant data used in the actuarial valuation for the plan
year ending June 30, 2020, along with information from last year’s valuation. The 2020 valuation data was
determined by relying on the 2019 data and applying assumptions to estimate the number of members and
changes in salaries. See the Participant Data section of the report for additional information. The Actuarial
Assumptions and Methods section provides more details on how we calculated the 2020 data.

2020 Actuarial Valuation Report Law Enforcement Officers’ and Fire Fighters’ Plan 2



I. SUMMARY OF KEY RESULTS

Summary of All Plan Participants

Number 18,839 18,557
Total Salaries (in Millions) $2,349 $2,117
Average Salary $124,681 $114,085
Average Age 42.8 42.8

13.6 13.6
Terminated Vested Members

Number 968 969
Retirees and Beneficiaries

Average Service

Number 6,550 6,064
Average Monthly Benefit $4,562 $4,260
Key Assumptions

This table shows key economic assumptions used in this actuarial valuation. There were no changes in these
assumptions from our prior year's valuation. Please see our 2019 EES for information on the development of these
assumptions and the asset allocation policy.

Key Assumptions

Valuation Interest Rate 7.40%
General Salary Increase 3.50%
Inflation 2.75%

Commentary on Risk

Actuarial Standards of Practice (ASOP) guide actuaries when performing and communicating their work.

ASOP No. 51 - Assessment and Disclosure of Risk Associated with Measuring Pension Obligations and
Determining Pension Plan Contributions is specific to communicating risk in defined benefit pension plans,
particularly in how actual future measurements may differ significantly from expected future measurements. In

the course of developing our actuarial valuation we make hundreds of assumptions, such as the level of returns
on future investments, the rate of mortality for retirees, and the number of members contributing to the pension
system annually. In some cases, small changes in these assumptions or unexpected plan experience can lead to
significant changes in measurements, like the calculation of a plan’s contribution rates or the projection of a plan's
funded status. This can affect plan risk, and these sensitivities can evolve as the plans grow and mature over time.
The Legislature’s response to these changes and their action governing the state’s pension system also affects plan
risk. To help readers better understand some of these risks and their potential impacts, we have developed a
Commentary on Risk webpage which can be found on our website.

Funding Policy and Contribution Rates

Washington State relies on systematic actuarial funding to finance the ongoing cost of the state retirement
systems. Under this financing approach, we reduce the cost of future pension payments by the expected
long-term return on invested contributions. The LEOFF 2 funding policy splits the required contribution rate by
50 percent for members, 30 percent for employers, and 20 percent for the state The state’s funding policy is
found in Chapter 41.45 Revised Code of Washington (RCW) - Actuarial Funding of State Retirement Systems.
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I. SUMMARY OF KEY RESULTS

If all actuarial assumptions are realized and all future contributions required under the funding policy are made,
we expect the funding policy to accumulate sufficient assets to provide for all future benefits for current members
when due.

We did not calculate contribution rates as part of this non-rate setting and even-numbered year valuation.
Under current funding policy, the LEOFF 2 Board reviews, and may adopt, contribution rates developed in odd-
numbered year valuations. The LEOFF 2 Board last considered contribution rates from the 2019 valuation and
adopted rates for the 202123 and 2023-25 Biennia. The Board has the option to update contributions rates
for the 2023-25 Biennium based on the 2021 valuation. The following table shows key information for the
contribution rate-setting process in the current and surrounding biennia.

Contribution Rate-Setting Process

2021-23 Biennium 2023-25 Biennium 2025-27 Biennium

Actuarial Valuation Date June 30, 2019 June 30,2021 June 30,2023
Returns through Returns through Returns through

Asset Returns Included June 30, 2019 June 30, 2021 June 30, 2023

Rates Adopted During Summer of 2020 Summer of 2022 Summer of 2024

In addition to calculating contribution rates in the 2019 LAVR, we also estimate contribution rates for the 2023-25
and 2025-27 Biennia from projected assets and liabilities available on our website. Please note these projections
will change annually after the publication of this report based on modifications to plan provisions, assumptions,
methods, and actual experience of the systems.

Summary of Plan Provisions

We provide a list of key plan provisions that change frequently in the plan provisions section of the prior valuation.
Our website contains the tables for provisions that change less frequently on the Summary of Plan Provisions
page. No significant plan provisions were excluded from this valuation. There were no changes to plan provisions
during the 2021 Legislative Session that impacted results.

[N
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ll. ACTUARIAL EXHIBITS

Key Results

The following tables show the liability, assets, and funded status calculations as of the June 30, 2020,
measurement date. Please keep in mind a few important notes on funded status. A plan with a funded status
above 100 percent will still require future contributions if the plan has not yet accumulated sufficient assets to
cover the PVFB. The funded status will change with the use of assumptions and methods that vary from this report.
Please visit our Interactive Reports webpage for funded status measures that vary by interest rate and asset
valuation method under the latest rate setting valuation.

Actuarial Results*

(Dollars in Millions)

Future Value of Fully Projected Benefits

Total $123,878
Active Members $11,639
Inactive Members $5,561
Total $17,200
Active Members $7,343
Inactive Members $5,561
Total (A) $12,905
| Assets |
Market Value of Assets $14,573
Actuarial Value of Assets (B) $14,520

Funded Ratio

Unfunded Accrued Liability (A) - (B) ($1,616)

2020 Funded Ratio (B) / (A) 113%
2019 111%
2018 108%
2017 109%
2016 105%
2015 105%
2014 107%

Note: Totals may not agree due to rounding.

*Liabilities valued using the EAN cost method at an
interest rate of 7.4%.

Plan Assets

The following tables show the estimated change in the MVA and AVA over the prior year. We calculated the AVA
by smoothing or deferring investment gains or losses and recognizing past deferred assets consistent with funding
policy in RCW 41.45.035. Please see Actuarial Assumptions and Methods for investment returns by plan used in
these calculations for FY 2020.

The market and actuarial value of assets in the table below exclude assets held in the LEOFF 2 Benefit
Improvement Account (BIA). Under RCW 41.26.805, assets held in the BIA are not included when calculating
contribution rates or funded ratio. The value of the BIA on June 30, 2020 was $341.6 million.
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ll. ACTUARIAL EXHIBITS

Change in Assets
Reconciliation of Market Value of Assets

2019 Market Value $13,916
Estimated Contributions 385
Estimated Disbursements (363)
Estimated Investment Returns 634
Adjustments to Market Value N/A

Estimated 2020 Market Value (A) $14,573

Development of Actuarial Value of Assets

Prior Deferred Investment Gain/(Loss)

Plan Year Ending 6/30/2019 $0
Plan Year Ending 6/30/2018 0
Plan Year Ending 6/30/2017 291
Plan Year Ending 6/30/2016 (83)
Plan Year Ending 6/30/2015 0
Plan Year Ending 6/30/2014 110
Total Prior Deferred Investment Gain/(Loss) (B) $317
2020 Deferred Investment Gain/(Loss) (C) ($265)
Estimated 2020 Actuarial Value (A) - (B) - (C) $14,520

Actuarial Gain/Loss

Actuaries use gain/loss analysis to compare actual changes to assumed changes from various sources with
respect to assets, liabilities, and salaries. We also use this analysis to determine:

% The accuracy of our valuation model and annual processing.
< Why contribution rates changed.
< The reasonableness of the actuarial assumptions.

Actuarial gains will reduce contribution rates/increase funded status; actuarial losses will increase contribution
rates/decrease funded status. Under a reasonable set of actuarial assumptions, actuarial gains and losses will
offset over long-term experience periods. The following tables display actuarial gains and losses expressed

as the change in unfunded PVFB. Unfunded PVFB is the difference between PVFB (today’s value of all future
benefits when discounted at the valuation interest rate) and the AVA. It is used in the development of normal
cost contribution rates in rate-setting valuations. This is a useful metric for actuarial gain/loss because it reflects
changes in liabilities for both current members and those projected to be hired in FY 2020 along with any
changes in plan assets.
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ll. ACTUARIAL EXHIBITS

(Gain)/Loss Analysis
Change in Unfunded PVFB by Source

(1) 2019 Unfunded PVFB $2,802
(2) Expected Change ($540)
Expected 2020 Unfunded PVFB $2,263
Salaries / LEOFF 1 Inflation $20
System Growth 265
Investment Returns 132
Software Update 1
Incremental Changes
Plan Change 0
Method Change 0
Assumption Change 0
Correction Change 0
(3) Total Change from Experience $417
(4) Laws of 2021 $0
2020 Unfunded PVFB (1 + 2 + 3 + 4) $2,680
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lil. PARTICIPANT DATA 6

Projection of Data to 2020

The following tables illustrate the projection of actual 2019 participant data to 2020. LEOFF 2 membership includes
fire fighters; emergency medical technicians; law enforcement officers including sheriffs; university, port, and city police
officers; and enforcement officers with the Department of Fish and Wildlife. The Actuarial Assumptions and Methods
section includes details on this calculation.

Projection of Active and Annuitant

Data to 2020
2019 Actives 18,557
Hires/Rehires 1,079
New Retirees (508)
Deaths 17)
Terminations (272)
2020 Actives 18,839
2019 Annuitants 6,064
New Annuitants 542
Annuitant Deaths (56)
2020 Annuitants 6,550

Ratio Actives to Annuitants 2.88

Summary of Plan Participants

The following table details the participant data we relied on for the June 30, 2020, measurement date and a
comparison to actual 2019 participant data.

Summary of Plan Participants—LEOFF

2020 2019
Projected Actual
Active Members

Number 18,839 18,557
Total Salaries (Dollars in Millions) $2,349 $2,117
Average Age 42.8 42.8
Average Service 13.6 13.6
Average Salary $124,681 $114,085
Vested 968 969
| Anmnitants |
Service Retired* 5,764 5,312
Disability Retired 508 473
Survivors 278 279
Total Annuitants 6,550 6,064

Avg. Monthly Benefit, All Annuitants $4,562 $4,260
Note: Totals may not agree due to rounding.
*Includes retirements from active and terminated with vested status.
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IV. ACTUARIAL ASSUMPTIONS AND METHODS

To calculate the plan funding metrics in this valuation, we relied on an asset valuation method, funding policy,
economic assumptions, and demographics assumptions. This section details methods and assumptions we made
to produce data as of June 30, 2020, from the prior data file. Unless otherwise noted, all other methods and
assumptions are consistent with the 2019 LAVR. Please see the Actuarial Methods webpage for descriptions of
the actuarial cost methods and asset valuation method we use for this valuation, and the Actuarial Assumptions
webpage for descriptions for all remaining assumptions.

To determine appropriate assumptions and methods for purposes of projecting the data one year forward, we
consulted ASOP No. 4 — Measuring Pension Obligations and Determining Pension Plan Costs or Contributions.
This standard provides guidance to actuaries when measuring obligations under a pension plan and includes a
section on adjustments of results from a prior measurement. The adjustments we made are noted in the following
sub-sections.

2020 Participant Data File

To estimate participant data on the measurement date of June 30, 2020, we relied on the June 30, 2019,
participant data file. To project the participant data forward one year, we relied on the following sources for our
assumptions.

< The 2013-2018 Demographic Experience Study to project the number of members exiting the system due to
termination, disability, death, and retirement.

< The 2019 EES to project general salary increases.

< The 2016 Risk Assessment Assumptions Study to project the demographics of new members joining the
LEOFF Plan 2 retirement system. Summary information is available on our Projections Disclosures webpage.

We reviewed actual plan experience over FY 2020 to evaluate material differences with our assumptions and
methods. Based on this review, we made the following adjustments to our General Salary Growth and System
Growth assumptions for FY 2020 to more closely model actual experience.

LEOFF 2 Projection Assumptions

Prior Assumption 3.50% 0.80%
Adjusted Assumption for FY 2020 3.70% 1.46%

The tables in the Summary of Plan Participants section of this report show the projected population from 2019 to
2020 using the assumptions outlined in this section.

2020 Assets

We developed a June 30, 2020, MVA estimate by relying on the actual investment performance over FY 2020
and including mid-year contributions and benefit payments based on our assumptions. The resulting estimate

for investment returns, benefit payments, and contributions were compared with the actual MVA to determine if
changes to our methods were necessary. We calculated the AVA by smoothing the total earnings and recognizing
past smoothed assets consistent with funding policy in RCW 41.45.035. Please see the Plan Assets section of the
Actuarial Exhibits for the calculation of the AVA.

The following tables outline the investment returns over FY 2020 and the smoothing period. The length of the
smoothing period is dependent on the investment return of the plan. For a complete list of the potential smoothing
periods under current funding policy, please see the Actuarial Methods page of our website.
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LEOFF 2 FY 2020
Investment Returns
Asset Returns 4.55%
Smoothing Years 3

Comments on Valuation Model

As required under ASOP No. 56 — Modeling, we share the following comments related to our reliance on the
ProVal® software developed by Winklevoss Technologies.

< We understand this software model was primarily created for use by actuaries when performing valuations
and projections of pension and retiree medical plans. The use of the model for this analysis is appropriate
given its intfended purpose.

« For this valuation, we utilize the core projection feature within the model as part of developing actuarial
measurements as of a future point in time. Our independent estimates indicate that the resulting outputs are
reasonable for purposes of this valuation.

% To assess the general operation of the model, we reviewed the output for reasonableness. This includes
comparing the results to our simplified estimates done in Microsoft Excel and examining sample lives to
confirm the programming is working as intended. We are not aware of any known weaknesses or limitations
of the model that have a material impact on the results.

Additionally, we considered how the use of different inputs to the model (e.g., data/assumptions/provisions)
produce different results and evaluated the relative impacts to our expectations. This allows us to gain a deeper
knowledge of the model’s important dependencies and major sensitivities.

¥ .‘-a" - - s
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IV. ACTUARIAL ASSUMPTIONS AND METHODS

The Office of the State Actuary’s Website

Our website (leg.wa.gov/osa) contains additional information and educational material not included in this report.
The site also contains an archive of other recent studies that OSA has produced. The following is a list of materials
found on our website that could be useful to the reader.

GLOSSARY
Definitions for frequently used actuarial and pension terms.

AGE DISTRIBUTIONS
Tables summarizing valuation statistics by system, plan, and member/annuitant age.

HISTORICAL DATA
Tables summarizing valuation statistics by retirement system and valuation period.

PRIOR ACTUARIAL VALUATION REPORTS
Archive of valuations over the past several years.

2019 REPORT ON FINANCIAL CONDITION AND ECONOMIC EXPERIENCE STUDY
Report examining the financial health of the retirement systems and long-term economic assumptions.

2013-2018 DEMOGRAPHIC EXPERIENCE STUDY
Most recent report examining demographic behavior within each of the retirement systems.

2016 RISK ASSESSMENT ASSUMPTIONS STUDY
This study reviews and updates the assumptions we use in our ongoing risk assessments.

COMMENTARY ON RISK
Educational information on the risks inherent in our actuarial measurements and how these measurements could
vary under different circumstances.

CONTRIBUTION RATE PROJECTIONS
Forecasts for future contribution rates based on projected assets and liabilities.

INTERACTIVE REPORTS

Set of reports displaying funded status, projected benefit payments, and contribution rates that vary by key inputs
the user selects.
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http://leg.wa.gov/osa/Pages/default.aspx
http://leg.wa.gov/osa/education/Pages/PensionGlossary.aspx
http://leg.wa.gov/osa/supportinformation/Pages/AgeDistributions.aspx
http://leg.wa.gov/osa/supportinformation/Pages/HistoricalData.aspx
http://leg.wa.gov/osa/pensionfunding/Pages/HistoricalValuations.aspx
http://leg.wa.gov/osa/presentations/Documents/Final_2019_RFC-EES.pdf
https://leg.wa.gov/osa/presentations/Pages/ExperienceStudies.aspx
https://leg.wa.gov/osa/presentations/Documents/RiskAssessment/2016RAAS.pdf
http://leg.wa.gov/osa/pensionfunding/Pages/CommentaryOnRisk.aspx
https://leg.wa.gov/osa/pensionfunding/Pages/Contribution-Rates.aspx
http://leg.wa.gov/osa/pensionfunding/Pages/InteractiveReports.aspx
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