Policemen’s Annuity and
Benefit Fund of Chicago

Actuarial Valuation Report for the Year Ending
December 31, 2020




G R S P: 312.456.9800 | www.grsconsulting.com

April 22, 2021

Board of Trustees

Policemen's Annuity and Benefit Fund
City of Chicago

221 North LaSalle Street, Suite 1626
Chicago, lllinois 60601-1404

Subject: Actuarial Valuation Report for the Year Ending December 31, 2020
Dear Members of the Board:

At your request, we have performed an actuarial valuation of the Policemen’s Annuity and Benefit Fund of
Chicago (“the PABF” or “the Fund”) as of December 31, 2020. The primary purposes of this actuarial
valuation are to determine the statutory contribution for tax levy year 2022 (i.e., payment year 2023) and
to measure the funded status of the Fund as of December 31, 2020, based on the statutes in effect as of
December 31, 2020. This report also provides the development of the plan year end 2021 Actuarially
Determined Contribution (“ADC”) as required by GASB Statement Nos. 67 and 68. Other information
required under GASB Statement Nos. 67 and 68 is provided in a separate report. The actuarial
assumptions and methods used were recommended by the actuary and approved by the Board.

We have prepared the supporting schedules for the actuarial section of the comprehensive annual
financial report, including:

e  Summary of Actuarial Valuation Methods and Assumptions;

e  Schedule of Active Member Data;

e  Retirements and Beneficiaries Added to and Removed from Rolls;

e  Prioritized Solvency (Termination) Test;

e  Development of Actuarially Determined Contributions under GASB Statement Nos. 67 and 68;
e  Development of Actuarial Gains and Losses; and

e Summary of Basic Actuarial Values.

This actuarial valuation is based upon:

Data relative to the members of the Fund — Data for active members and persons receiving
benefits from the Fund was provided by the Fund’s staff. We have tested this data for
reasonableness.

Asset Values — The actuarial value of assets is used in the development of the statutory
contribution requirements. In each future fiscal year, gains and losses will be phased in over a
five-year period.
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Actuarial Method — The actuarial method utilized by the Fund, as required by statute, is the Entry-
Age Normal cost method. The objective of this method is to recognize the costs of Fund benefits
over the entire career of each member as a level percentage of compensation. Any Unfunded
Actuarial Accrued Liability (UAAL) under this method is separately financed. All actuarial gains and
losses under this method are reflected in the UAAL.

Actuarial Assumptions — All actuarial assumptions remain unchanged from the prior actuarial
valuation and reflect the results of the experience study performed for the period of

January 1, 2014 through December 31, 2018, approved by the Board on August 27, 2019, first
effective with the December 31, 2019, actuarial valuation. The assumptions used are set forth in
Appendix 4: Actuarial Methods and Assumptions.

Plan Provisions — The actuarial valuation is based on plan provisions and statutes in effect as of
December 31, 2020.

The funding objective of the Fund is to provide employer and employee contributions sufficient to provide
the benefits of the Fund when due. Pursuant to Public Act (“P.A.”) 99-0506, effective May 30, 2016, the
funding policy was amended and requires City contributions to be equal to $420 million in payment year
2016, $464 million in payment year 2017, $500 million in payment year 2018, $557 million in payment
year 2019 and $579 million in payment year 2020. For payment years after 2020, the City is required to
make level percent of pay contributions for plan years 2020 through 2055 that along with member
contributions and investment earnings are expected to generate a projected funded ratio of 90% by plan
year end 2055. The projections are based on an open group, level percent of pay financing and the Entry-
Age Normal cost method. This actuarial valuation determines the statutory contribution of $799.4 million
(63.4% of projected pay) for tax levy year 2022 (i.e., payment year 2023).

This is a severely underfunded plan. The funded ratio is only 23.1% (using actuarial value of assets) and
the unfunded liability is approximately $11 billion as of December 31, 2020. The funded ratio is not
projected to even reach 50% funded for another 23 years until 2043.

The funding policy defined in P.A. 99-0506 significantly defers contributions when compared to the
provisions of the prior funding policy defined in P.A. 96-1495. The amount of annual contributions
defined under P.A. 99-0506 does not even cover normal cost plus interest on the unfunded liability for the
next 10 years. This means the unfunded liability is actually projected to increase to a high of $12.2 billion
in 2030, when contributions are finally sufficient to start reducing the unfunded liability.

We understand that P.A. 99-0506 defines the amount of City Contributions to the PABF. Nevertheless, we
continue to recommend that the plan sponsor seriously consider making additional contributions (in
excess of the statutory requirement) to ensure that there are sufficient assets available in the fund in all
years to pay the promised benefits.

We also recommend that the Board perform projections which include pessimistic scenarios such as
investment return lower than assumed, lower contributions received than expected, higher benefit
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payments than expected, etc., to more fully understand the impact of less than optimal future
expectations.

The contribution rate in this report is determined using the actuarial assumptions and methods disclosed
in Appendix 4 of this report. This report includes risk metrics on page 13 but does not include a more
robust assessment of the risks of future experience not meeting the actuarial assumptions. Additional
assessment of risks was outside the scope of this report.

This actuarial valuation assumes that the City will be able to make future contributions on a timely basis.
We did not perform an analysis of the ability of the City to make future contributions. Such an analysis is
not within the scope of our assignment. Failure to receive City contributions on a timely basis could
jeopardize the sustainability of the Fund.

The funding actuarial valuation results contained in this report were prepared based on the statutes in
effect as of December 31, 2020. The projected contributions contained in this report will be used to
develop the blended discount rate under GASB Statement Nos. 67 and 68.

The actuarial valuation results set forth in this report are based on the data and actuarial techniques
described above, and upon the provisions of the Fund as of the actuarial valuation date. To the best of
our knowledge, this actuarial statement is complete and accurate based on the statutes in effect as of
December 31, 2020, and fairly presents the actuarial position of the Fund as of December 31, 2020. Based
on these items, we certify these results to be true and correct.

This report was prepared using our proprietary valuation model and related software which in our
professional judgment has the capability to provide results that are consistent with the purposes of the
valuation and has no material limitations or known weaknesses. We performed tests to ensure that the
model reasonably represents that which is intended to be modeled.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: plan experience differing from that anticipated by the
economic or demographic assumptions; changes in economic or demographic assumptions; increases or
decreases expected as part of the natural operation of the methodology used for these measurements
(such as the end of an amortization period or additional cost or contribution requirements based on the
plan’s funded status); and changes in plan provisions or applicable law.

Actuarial valuations do not affect the ultimate cost of the Plan, only the timing of contributions into the
Plan. Plan funding occurs over time. Contribution shortfalls (the difference between the actual
contributions and the annual required contributions) remain the responsibility of the Plan sponsor. If the
contribution levels over a period of years are lower or higher than necessary, it is normal and expected
practice for adjustments to be made to future contribution levels to take account of this variance, with a
view to funding the plan over time.

This report should not be relied on for any purpose other than the purpose stated.
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This report does not fully reflect the recent and still developing impact of COVID-19, which is likely to
influence demographic experience and economic expectations, at least in the short term. We will
continue to monitor these developments and their impact on retirement plans.

This report was prepared at the request of the Board and is intended for use by the Fund and those
designated or approved by the Board. This report may be provided to parties other than the Fund only in
its entirety and only with the permission of the Fund. GRS is not responsible for unauthorized use of this

report.

Lance J. Weiss and Alex Rivera are Members of the American Academy of Actuaries and meet the
Qualification Standards of the American Academy of Actuaries to render the actuarial opinion herein.

The signing actuaries are independent of the plan sponsor.

Respectfully yours,

Lance J. Weiss, EA, MAAA, FCA Alex Rivera, FSA, EA, MAAA, FCA
Senior Consultant and Team Leader Senior Consultant
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Summary of Actuarial Valuation Results

This report sets forth the results of the actuarial valuation of the Policemen’s Annuity and Benefit Fund of
the City of Chicago (“the PABF” or “the Fund”) as of December 31, 2020. This actuarial valuation is based
on the funding provisions in effect as of December 31, 2020. The purposes of this actuarial valuation are:

1. To provide the statutory contribution for tax levy year 2022 (i.e., payment year 2023) based on
the provisions of Public Act 99-0506.

2. To estimate the projected statutory contributions for tax levy years after 2022 based on the
provisions of Public Act 99-0506, for purposes of developing the blended discount rate under
GASB Statement Nos. 67 and 68.

3. To develop the actuarially determined contributions (ADC) under GASB Statement Nos. 67 and
68 for plan year 2021.

4. To review the funded status of the Fund as of December 31, 2020, based on the statutes in
effect as of the actuarial valuation date.

The funded status, in basic terms, is a comparison of Fund liabilities to Fund assets expressed as either
unfunded liability or as a ratio of assets to liabilities. This comparison can be measured in various ways.
Fund liabilities are dependent on the actuarial assumptions and actuarial cost method. Fund assets can
be measured at market value, book value or some variation to smooth the fluctuations that invariably
occur from year to year.

Funded status is measured differently for statutory funding and for Fund and City financial reports. The
following chart shows how funded status is determined for each purpose.

PURPOSE ACTUARIAL COST METHOD ASSET VALUE

Statutory Funding Entry-Age Normal Actuarial (Market-Related)
Value of Assets

Fund reporting after 2014 Entry-Age Normal Market Value of Assets
(GASB Statement No. 67 for
pension benefits)

City reporting after 2015 Entry-Age Normal Market Value of Assets
(GASB Statement No. 68 for
pension benefits)

Under the Entry Age Normal Cost Method, each participant’s projected benefit is allocated on a level
percent of pay basis from entry age to assumed exit age. The Actuarial Accrued Liability is the portion of
the present value associated with pay prior to the actuarial valuation date. The Normal Cost is the portion
of the present value associated with pay during the current plan year.

The actuarial (market-related) value of assets is determined from market value with investment gains and
losses smoothed over a five-year period. The actuarial assumptions used to determine the liabilities are
the same in all three measures, with the exception of the investment return assumption.

G R S The Policemen's Annuity and Benefit Fund of Chicago -1-
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Summary of Actuarial Valuation Results

Comments on Results

P.A. 99-0506, effective as of May 30, 2016, changed the City’s contribution policy to a fixed dollar
contribution of $420 million in payment year 2016, $464 million in payment year 2017, $500 million in
payment year 2018, $557 million in payment year 2019, and $579 million in payment year 2020. For
payment years after 2020, the City is required to make level percent of pay contributions for plan years
through 2055 that, along with member contributions and investment earnings, are expected to generate
a projected funded ratio of 90% by plan year end 2055.

This actuarial valuation determines the statutory contribution of $799.4 million (63.4% of projected pay)
for tax levy year 2022 (i.e., payment year 2023).

Under the current statutory funding policy the funded ratio is projected to increase slowly over the next
10 years from 23.1% in 2020 to 32.7% in 2030. The funded ratio is projected to increase to 46.1% in 2040,
70.8% in 2050, and 90.0% in 2055. The statutory funding policy generates “back-loaded” City
contributions with slow growth in the funded ratio. Underfunding the Fund creates the risk that the long-
term investment return cannot be supported, minimal investment income is available to pay benefits, or
worse, that benefit obligations cannot be met from the trust.

The calculations in this report were prepared based on the funding policy methods required by Public Act
99-0506. In light of the current funded status of this Retirement Fund, we do not endorse this funding
policy because the Statutory funding policy defers funding for benefits into the future and places a higher
burden on future generations of taxpayers.

We recommend a funding policy that contributes the net normal cost plus amortization of the unfunded
actuarial liability over a reasonable period. For example, contributing the net normal cost plus
amortization of the unfunded actuarial liability on a level dollar basis over a 30-year period in our opinion
would produce a reasonable growth pattern in the funded ratio. Using this basis, the City’s Actuarially
Determined Contribution (“ADC”) for plan year end 2021, net of member contributions, is approximately
$1,047.8 million or 85.5% of payroll which compares to the current statutory contribution of $786.8
million or 64.2% of payroll. The ADC is a required disclosure item under GASB Statement Nos. 67 and 68.
We recognize that the State Statute governs the funding policy of the Fund. The purpose of these
recommendations is to highlight the difference between the Statutory appropriation methodology and an
actuarially sound funding policy and to highlight the risks and additional costs of continuing to underfund
the Fund.

Effective with Fiscal Year ending December 31, 2014, GASB Statement No. 67 is used for pension plan
financial reporting requirements. GASB Statement No. 68 is used for employer financial reporting
effective with fiscal year ending December 31, 2015. The discount rate used for GASB Statement Nos. 67
and 68 reporting purposes will be based on a single equivalent discount rate using a combination of 6.75%
for the projected benefits for all current members that can be paid from current assets and projected
investment return, future employee contributions from current members, and future employer
contributions attributable to current members, and a municipal bond rate for the portion of the projected
benefits after assets are depleted.

G R S The Policemen's Annuity and Benefit Fund of Chicago -2-
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Summary of Actuarial Valuation Results

The municipal bond rate is based on a yield or index rate for 20-year, tax exempt general obligation
municipal bonds with an average rating of AA/Aa or higher (or equivalent quality on another rating scale).
We believe the liability based on the GASB single equivalent discount rate will become an important
liability for users of the Fund’s financial information.

Due to the single equivalent discount rate and shorter amortization periods required under GASB
Statement Nos. 67 and 68, the unfunded liabilities and pension expense will be much higher and more
volatile than under the prior GASB standards. The measurements required under GASB Statement Nos.
67 and 68 are provided in a separate report.

The total unfunded actuarial accrued liability was approximately $68 million more than expected. The
unfunded liability as of December 31, 2020, under the methods used to develop the projected statutory
contributions, increased from an expected value of $11.23 billion to an actual value of $11.30 billion.

Using the actuarial value of assets produced an unfunded liability of $11.30 billion and a funded ratio of
23.1%. Using the market value of assets produced an unfunded liability of $11.26 billion and a funded
ratio 23.4%. Using the book value of assets produced an unfunded liability of $11.73 billion and a funded
ratio of 20.2%.

Please note the highlighted area on page 33 showing the age/service distribution for active members. A
large portion of the population is at or nearing retirement. We should continue to monitor this as the
ratio of actives to retirees has been steadily declining, which can ultimately have a large impact on
contribution requirements. A more thorough examination of these and other factors can be found in the
2020 Gain/Loss Analysis explanation on pages 10 and 11 and the gain/loss information in Table 5.

A summary of the primary results of this actuarial valuation is shown in the following table.

The Policemen's Annuity and Benefit Fund of Chicago -3-
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Summary of Actuarial Valuation Results

Actuarial Valuation at: 12/31/2019 12/31/2020

$ in Millions % of ProjPay '  $ in Millions % of Proj Pay

Contribution Levels

Statutory Contribution 2 S 786.79 60.08% S 799.45 63.43%
(Tax Levy Year) (2021) (2022)
(Payment Year) (2022) (2023)

Actuarially Determined Contribution 3 1,037.58 81.69 1,047.84 85.46
(Plan Year) (2020) (2021)

Funded Status - Actuarial Value

Actuarial Value of Assets S 3,179.50 S 3,399.99
Actuarial Liability 14,269.77 14,703.12
Funded Ratio 22.28% 23.12%

Funded Status - Market Value

Market Value of Assets S 3,162.43 S 3,441.95
Actuarial Liability 14,269.77 14,703.12
Funded Ratios 22.16% 23.41%

Funded Status - ADC Value

Actuarial Value of Assets S 3,179.50 S 3,399.99
Actuarial Liability - Entry Age4 14,269.77 14,703.12
Funded Ratios 22.28% 23.12%

1For the actuarial valuation as of December 31, 2019, payroll as of the valuation date was $1,229 million and projected

payroll was estimated to be 51,270 million in 2020. For the actuarial valuation as of December 31, 2020, payroll as of the

valuation date was 51,196 million and projected payroll is estimated to be 51,226 million in 2021.

2Pursuant to P.A. 99-0506, the fiscal year 2021 tax levy, payable in fiscal year 2022, is equal to 786,792,834 and the fiscal
year 2022 tax levy, payable in fiscal year 2023, is equal to $799,446,710. The statutory contribution expressed as a
percentage of pay is based on projected payroll for the respective tax levy year.

3The ADC for fiscal year December 31, 2021 was based on a 30-year level dollar amortization policy.

4Used to determine the Actuarially Determined Contribution under GASB Statement Nos. 67 and 68.
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Summary of Actuarial Valuation Results

Five-Year Projection of Statutory Contributions

Following is a five-year projection of the statutory contributions based on fixed dollar contributions for
payment year 2021 and statutory actuarial calculations for payment years after 2021.

City Contributions
S in thousands

Tax Levy Year Payment Year  Statutory Contribution
2020 2021 S 737,527
2021 2022 786,793
2022 2023 799,447
2023 2024 825,268
2024 2025 844,900

Statutory Contributions for payment years 2024 and 2025 are estimated amounts and will be updated in subsequent
actuarial valuations

The statutory contribution for payment year 2023 is $799.4 million, which is approximately 63.4% of
projected payroll in 2023. After 2023, the projected city contribution is 63.4% of projected payroll but will
increase as a dollar amount as payroll increases. Full projection results through 2055 are shown in Table
3a. The Statutory contributions set forth in this report represent the contribution amount determined
consistent with the State Statute.
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Summary of Actuarial Valuation Results

Components of Funded Ratio
State Reporting
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I Actuarial Liability I Actuarial Value of Assets ~ ===Funded Ratio

State reporting for 2016 through 2020 uses the Entry-Age Normal cost method. Years 2013 through 2015 used Projected Unit Credit for Actuarial Liabilities. Actuarial
Liabilities prior to 2013 also use the Entry-Age Normal cost method. State reporting of assets is based on Actuarial (Market-Related) Value for Assets beginning in 2013
and Book Value of assets prior to 2013.
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Components of Funded Ratio

Market Value of Assets
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Years 2013 through 2015 used Projected Unit Credit for Actuarial Liabilities and Actuarial Liabilities for 2016 through 2020 and all years prior to 2013 used the Entry-
Age Normal cost method. Market Value of Assets used for all years.
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Summary of Actuarial Valuation Results

Components of Funded Ratio
Based on ADC under GASB Statement Nos. 67 and 68
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Funded Ratio

ADC (under GASB) Actuarial Value of Assets based on five-year smoothing for all years. Actuarial Liabilities uses Entry-Age Normal cost method for all years.
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Summary of Actuarial Valuation Results

Participants

December 31, 2019 December 31, 2020

Active Participants
Number 13,353 12,715
Average Age 42.0 42.3
Average Service 13.9 143
Average Annual Salary $92,038 * $94,061 >
Retirees
Number 10,078 10,283
Average Age 69.8 69.7
Average Monthly Benefit $5,729 $5,934
Survivors
Number 3,135 3,092
Average Age 76.5 76.7
Average Monthly Benefit $2,051 $2,112

1 Average annual salary for fiscal year end December 31, 2019 would have been $89,257 without the addition of duty
availability pay.
2 Average annual salary for fiscal year end December 31, 2020 would have been 591,107 without the addition of duty
availability pay.

The major characteristics of the Fund participants are summarized as follows:

A large portion of the active participant population is nearing or is eligible for retirement; 35.2% of the
workforce is between the ages of 45 and 54, while 34.2% have 20 or more years of service. Total
participants receiving benefits under the Fund, including retirees, disabilities, survivors and children
increased 0.94% during 2020 from 13,771 to 13,900. The total retiree count increased by 2.0% during
2020. Total expenditures for benefits increased from $800.7 million in 2019 to $841.6 million during
2020, or 5.11%. There are more participants receiving benefits under the Fund than active members
accruing benefits.

Changes in Provisions of the Fund

The following Public Act passed in 2020 by the 101t General Assembly, included changes to the Fund
Provisions.

P.A. 101-0633, Effective June 5, 2020
Includes COVID-19 as a cause of eligibility for ordinary death benefits and certain annuities related to

death in the line of duty for a policeman who was exposed to and contracted COVID-19 on or after
March 9, 2020 and on or before December 31, 2020.

G R S The Policemen's Annuity and Benefit Fund of Chicago -9-
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Summary of Actuarial Valuation Results

A detailed description of the provisions of the Public Acts can be found in the Historical Information
section of this report.

Discussion of Actuarial Assumptions

Actuarial assumptions are used to project future demographic and economic expectations for purposes of
valuing the liabilities of the plan. The assumptions should reflect current patterns. However, their
primary orientation is the long-term outlook for each factor affecting the valuation. Thus, while actual
experience will fluctuate over the short run, actuarial assumptions are chosen in an attempt to model the
future long run experience.

There are two general types of actuarial assumptions:

1. Demographic Assumptions — reflect the flow of participants into and out of a retirement
system; and

2. Economic Assumptions — reflect the effect of the economic climate on a retirement system.

Demographic assumptions can be readily studied over recent plan experience. Economic assumptions can
be studied against recent experience; however, future experience is more likely to be a result of outside
factors than of plan specifics. The most significant demographic assumptions are active turnover,
retirement, disability incidence, and post-retirement mortality. The most significant economic
assumptions are pay increases, investment return, and inflation. Other actuarial assumptions include
active mortality and percent married.

Changes in Actuarial Assumptions and Methods

All actuarial assumptions remain unchanged from the prior actuarial valuation and reflect the results of
the experience study performed for the period of January 1, 2014 through December 31, 2018, approved
by the Board on August 27, 2019, first effective with the December 31, 2019 actuarial valuation. The
assumptions used are set forth in Appendix 4: Actuarial Methods and Assumptions.

2020 Gain/Loss Analysis

We performed a gain/loss analysis of the major factors which contributed to the change in the unfunded
actuarial liability between December 31, 2019 and December 31, 2020. A discussion by source follows.

Turnover

We reviewed withdrawals in 2020 from the Fund for reasons other than retirement, death, or disability
for members with less than 20 years of service. The ratio of actual withdrawals to expected withdrawals
was 223% (123% more than expected). The overall result is a small actuarial gain.

Retirement

There were more retirements from active members during 2020 than expected. The ratio of actual
retirements to expected retirements was 109%, resulting in an actuarial loss to the Fund.

G R S The Policemen's Annuity and Benefit Fund of Chicago -10-
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Summary of Actuarial Valuation Results

Disability
The number of new disabled participants during 2020 was less than expected. The ratio of actual to
expected disability was 57%, resulting in an actuarial gain to the Fund.

Mortality

There were more active member deaths and more annuitant deaths than expected during 2020, which
resulted in a net actuarial gain to the Fund.

Pay Increase

For continuing active members in the 2019 and 2020 actuarial valuations average salaries increased by
3.37% based on members’ pay rate as of December 31 in each respective year. This was less than the
expected increase of 6.93% from the 2019 salary. The smaller than expected salary increases resulted in
an actuarial gain to the Fund.

Investment Return

During 2020, assets earned 12.29% on a market basis, 1.94% on a book basis and 6.69% on an actuarial
basis which compares to the 2020 assumed return of 6.75%. The market value rate of return was
developed by the Fund's investment consultant, NEPC. The actuarial value and book value returns were
estimated by GRS. During the year, the fund experienced a market value asset gain due to investment
performance, and an actuarial loss on an actuarial (smoothed) value basis.

Data and Other Sources

There was a small gain on liabilities due to the retiree health subsidy that was offset by actuarial losses in
liabilities due to programming changes, unexpected benefit changes, and other changes in demographic
data.

Plan Provision Changes

The legislative changes to the Fund during calendar year 2020 did not directly impact the assumptions
used to value the actuarial accrued liability of current active members as of December 31, 2020.

Assumption Changes
There were no changes to the actuarial assumptions during the plan year ending December 31, 2020.

Conclusion

Based on our analysis of the recent experience and expectation of the future, we believe that the
actuarial assumptions are reasonable for the purpose of the measurement of the Fund’s costs in effect as
of December 31, 2020, under the provisions of P.A. 99-0506. Table 5 of Appendix 1 shows a more
detailed development of the actuarial gains and losses for the plan year ending December 31, 2020.

The Policemen's Annuity and Benefit Fund of Chicago -11-
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Risks Associated with Measuring the Accrued Liability and
Actuarially Determined Contribution

The determination of the accrued liability and the statutory contribution requires the use of actuarial
assumptions regarding future economic and demographic experience. Risk measures, as illustrated in this
report, are intended to aid in the understanding of the effects of future experience differing from the
actuarial assumptions used in the course of the actuarial valuation. Risk measures may also help with
illustrating the potential volatility in the accrued liability and the total required employer contribution
that result from the differences between actual experience and the actuarial assumptions.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: plan experience differing from that anticipated by the
economic or demographic assumptions; changes in economic or demographic assumptions due to
changing conditions; increases or decreases expected as part of the natural operation of the methodology
used for these measurements (such as the end of an amortization period, or additional cost or
contribution requirements based on the Fund’s funded status); and changes in plan provisions or
applicable law. The scope of this actuarial valuation does not include an analysis of the potential range of
such future measurements.

Examples of risk that may reasonably be anticipated to significantly affect the Fund’s future financial
condition include:

1. Investment risk — actual investment returns may differ from the expected returns;

2. Asset/Liability mismatch — changes in asset values may not match changes in liabilities, thereby
altering the gap between the accrued liability and assets and consequently altering the funded
status and contribution requirements;

3. Contribution risk — actual contributions may differ from expected future contributions. For
example, actual contributions may not be made in accordance with the Fund’s funding policy or
material changes may occur in the anticipated number of covered employees, covered payroll, or
other relevant contribution base;

4. Salary and Payroll risk — actual salaries and total payroll may differ from expected, resulting in
actual future accrued liability and contributions differing from expected;

5. Longevity risk — members may live longer or shorter than expected and receive pensions for a
period of time other than assumed; and

6. Other demographic risks — members may terminate, retire, or become disabled at times other
than assumed resulting in actual future accrued liability and contributions differing from expected.

The effects of certain trends in experience can generally be anticipated. For example, if the investment
return since the most recent actuarial valuation is less (or more) than the assumed rate, the cost of the
plan can be expected to increase (or decrease). Likewise, if longevity is improving (or worsening),
increases (or decreases) in cost can be anticipated.

The statutory contribution for tax levy year 2022 shown on page 20 should be considered as the minimum
contribution that complies with the funding policy governed by statute. The timely receipt of the
statutory contribution is critical to support the financial health of the Fund. Users of this report should be
aware that contributions made at the statutorily determined amount do not necessarily guarantee benefit
security.
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Risks Associated with Measuring the Accrued Liability and
Actuarially Determined Contribution

Plan Maturity Measures

Risks facing a pension plan evolve over time. A young plan with virtually no investments and paying few
benefits may experience little investment risk. An older plan with a large number of members in pay
status and a significant trust may be much more exposed to investment risk. Generally accepted plan
maturity measures include the following:

2019 2020

Ratio of the Market Value of Assets to Covered Payroll 2.57 2.88
Ratio of Actuarial Accrued Liability to Covered Payroll 11.61 12.29
Ratio of Actives to Retirees, Disabilities, and Beneficiaries 0.97 0.91
Ratio of Net Cash Flow to Market Value of Assets -3.56% 0.22%

Ratio of Market Value of Assets to Payroll

The relationship between assets and payroll is a useful indicator of the potential volatility of
contributions. For example, if the market value of assets is 5.0 times the payroll, a return on assets 5
percent different than assumed would equal 25 percent of payroll. A higher (lower) or increasing
(decreasing) level of this maturity measure generally indicates a higher (lower) or increasing (decreasing)
volatility in plan sponsor contributions as a percentage of payroll.

Ratio of Actuarial Accrued Liability to Payroll

The relationship between actuarial accrued liability and payroll is a useful indicator of the potential
volatility of contributions for a fully funded plan. A funding policy that targets a funded ratio of 100
percent is expected to result in the ratio of assets to payroll and the ratio of liability to payroll converging
over time.

The ratio of liability to payroll may also be used as a measure of sensitivity of the liability itself. For
example, if the actuarial accrued liability is 13 times the payroll, a change in liability 2 percent other than
assumed would equal 26 percent of payroll. A higher (lower) or increasing (decreasing) level of this
maturity measure generally indicates a higher (lower) or increasing (decreasing) volatility in liability (and
also plan sponsor contributions) as a percentage of payroll.
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Risks Associated with Measuring the Accrued Liability and
Actuarially Determined Contribution

Ratio of Actives to Retirees and Beneficiaries

A young plan with many active members and few retirees will have a high ratio of active to retirees. A
mature open plan may have close to the same number of actives to retirees resulting in a ratio near 1.0.
A super-mature or closed plan may have significantly more retirees than actives resulting in a ratio below
1.0.

Ratio of Net Cash Flow to Market Value of Assets

A positive net cash flow means contributions exceed benefits and expenses. A negative cash flow means
existing funds are being used to make payments. A certain amount of negative net cash flow is generally
expected to occur when benefits are prefunded through a qualified trust. Large negative net cash flows
as a percent of assets may indicate a super-mature plan or a need for additional contributions.

Additional Risk Assessment

Additional risk assessment is outside the scope of the annual actuarial valuation. Additional assessment
may include scenario tests, sensitivity tests, stochastic modeling, stress tests, and a comparison of the
present value of accrued benefits at low-risk discount rates with the actuarial accrued liability.
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Summary

Table 1A

December 31,

December 31,

Assets

Book Value - Beginning of Year

Income
Investment Income Net of Expenses
Employer Contributions
Employee Contributions
Miscellaneous
Subtotal

Outgo (Refunds, Benefits, & Administration)

2019

$2,871,738,240

S 146,609,882
581,936,012
110,791,663

32,359

2020

$2,905,705,745

$ 56,510,394
739,440,979
113,621,747

472,449

Book Value - End of Year
Market Value - End of Year
Actuarial Value - End of Year

Member Counts
Active
Retirees
Survivors
Disabilities
Inactives
Children

Payroll Data
Valuation Payroll

Average Salary

S 839,369,916

S 805,402,411

S 910,045,569

S 845,908,650

$2,905,705,745
3,162,428,863
3,179,502,852

13,353
10,078
3,135
232
707
326

S 1,228,986,864
92,038

$2,969,842,664
3,441,946,255
3,399,988,145

12,715
10,283
3,092
213
801
312

$ 1,195,980,486
94,061
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Summary

Table 1B

December 31,

December 31,

Actuarial Values

Statutory Funding

Actuarial Liability

2019

$ 14,269,769,913

2020

$ 14,703,118,659

Assets - Actuarial Value 3,179,502,852 3,399,988,145

Unfunded Liability 11,090,267,061 11,303,130,514

Funded Ratio 22.28% 23.12%

Statutory Employer Contribution® S 737,527,285 S 786,792,834
(Tax Levy Year) (2020) (2021)

Book Value Funding
Actuarial Liability

$ 14,269,769,913

$ 14,703,118,659

Assets - Book Value 2,905,705,745 2,969,842,664
Unfunded Liability 11,364,064,168 11,733,275,995
Funded Ratio 20.36% 20.20%

Termination Values

Liability 2 $10,564,104,987 $11,155,416,131
Assets - Book Value 2,905,705,745 2,969,842,664
Deficiency 7,658,399,242 8,185,573,467
Quick Ratio 27.51% 26.62%

Market Value Funding
Actuarial Liability

$ 14,269,769,913

$ 14,703,118,659

Assets - Market Value 3,162,428,863 3,441,946,255
Unfunded Liability 11,107,341,050 11,261,172,404
Funded Ratio 22.16% 23.41%

ADC Values
Actuarial Liability - Entry Age 3

$ 14,269,769,913

$ 14,703,118,659

Assets - Actuarial Value 3,179,502,852 3,399,988,145

Unfunded Liability3 11,090,267,061 11,303,130,514

Funded Ratio 22.28% 23.12%

Actuarially Determined Contribution (ADC) 1,037,582,236 1,047,839,052
(Plan Year End) (2020) (2021)

1pursuant to P.A. 99-0506, the fiscal year 2021 tax levy, payable in fiscal year 2022, is equal to $786,792,834 and the fiscal
year 2022 tax levy, payable in fiscal year 2023, is estimated to be $799,446,710.
2 Includes total liability for inactive and deferred members, and accumulated member contributions.
3Used to develop the Actuarially Determined Contribution under GASB Statement Nos. 67 and 68.
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Summary

Table 1C

Active Accrued Liability and Normal Cost by Tier
As of December 31, 2020

Tier 1 Members  Tier 2 Members® Total
(1) Count 7,787 4,928 12,715
(2) Payroll * $ 803,525,376 S 392,455,110 S 1,195,980,486
(3) Average Payroll S 103,188 S 79,638 § 94,061
(4) Actuarial Accrued Liability (AAL) $4,870,976,947 S 311,820,701 S 5,182,797,648
(5) Total Normal Cost S 185,253,750 S 72,554,728 S 257,808,478
(6) Total Normal Cost as a Percent of Pay 23.1% 18.5% 21.6%

(7) Estimated Member Contributions > S 72,550,894 § 35,455,789 S 108,006,683

(8) Net Normal Cost $ 112,702,856 S 37,098,939 S 149,801,795

(9) Net Normal Cost as a Percent of Pay 14.0% 9.5% 12.5%

IMembers hired on or after January 1, 2011.
2Payroll shown based on annualized pay rate at December 31, 2020 and does not include Tier 2 pensionable pay cap.

3Based on expected capped pay for plan year end December 31, 2020.
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Summary of Basic Actuarial Values

Table 2

Actuarial Present
Value (APV) of

Projected Actuarial Accrued Liability (AAL)
Benefits As of 12/31/2020
As of 12/31/2020 Total Tier 1

(1) Values for Active Members

(a) Retirement S 7,002,764,809 S 4,999,098,862 S 4,726,518,006 $ 272,580,856
(b) Termination 117,333,797 16,193,075 7,530,011 8,663,064
(c) Disability 394,297,376 147,929,207 120,154,740 27,774,467
(d) Death 54,560,759 19,576,504 16,774,190 2,802,314
Total for Actives S 7,568956,741 S 5,182,797,648 S 4,870,976,947 $ 311,820,701

(2) Values for Inactive Members

(a) Retired S 8,541,240,853 S 8,541,240,853 $ 8,541,240,853 S 0
(b) Survivor 666,500,780 666,500,780 666,500,780 0
(c) Disability 235,135,512 235,135,512 231,618,500 3,517,012
(d) Inactive (Deferred Vested/
Terminated Pending Refund) 66,862,917 66,862,917 63,655,338 3,207,579
(e) Children 10,580,949 10,580,949 10,580,949 0
Total for Inactives S 9,520,321,011 $§ 9,520,321,011 $ 9,513,596,420 S 6,724,591
(3) Grand Totals S 17,089,277,752 S 14,703,118,659 $ 14,384,573,367 S 318,545,292

(4) Normal Cost for Active Members S 257,808,478

(5) Actuarial Present Value of
Future Compensation S 12,248,555,344

Inactive members whose tier was not provided in the valuation data are assumed to be in Tier 1.
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Development of Statutory Contribution

Table 3A

Actuarial Valuation Projection Results as of December 31, 2020
Discount Rate of 6.75%
($ in Thousands)

Actuarial Market Actuarial Statutory
Year  Accrued Value of Value of Unfunded Actuarial Value Capped Employer Statutory Contribution Employee Benefit Admin
Ending Liability Assets Assets Liability = Funded Ratio ! Payroll  Normal Cost Contribution® as % of Pay Contributions Payments Expenses
2020 $14,703,119 $3,441,946 $3,399,988 $11,303,131 23.12% $1,195,836  $155217 $ 739,913 61.9% $113,622 $841,598 $ 4,311
2021 15,064,118 3,657,214 3,629,263 11,434,855 24.09% 1,226,105 149,802 786,793 64.2% 108,007 868,981 4,408
2022 15,427,878 3,880,529 3,824,584 11,603,294 24.79% 1,260,435 146,792 799,447 63.4% 114,155 893,031 4,507
2023 15,789,215 4,116,967 4,105,332 11,683,883 26.00% 1,301,146 147,248 825,268 63.4% 117,839 923,281 4,609
2024 16,143,677 4,357,575 4,357,575 11,786,102 26.99% 1,332,098 146,864 844,900 63.4% 120,649 955,967 4,712
2025 16,488,347 4,599,935 4,599,935 11,888,412 27.90% 1,362,151 146,266 863,962 63.4% 123,392 990,748 4,818
2026 16,822,203 4,845,420 4,845,420 11,976,783 28.80% 1,394,550 145,553 884,511 63.4% 126,308 1,025,933 4,927
2027 17,144,770 5,095,801 5,095,801 12,048,969 29.72% 1,428,983 144,799 906,351 63.4% 129,402 1,061,012 5,037
2028 17,456,372 5,354,223 5,354,223 12,102,149 30.67% 1,466,441 144,203 930,109 63.4% 132,774 1,095,473 5,151
2029 17,756,455 5,620,690 5,620,690 12,135,765 31.65% 1,502,574 143,462 953,027 63.4% 136,007 1,129,471 5,267
2030 18,044,478 5,893,760 5,893,760 12,150,718 32.66% 1,534,639 142,384 973,364 63.4% 138,878 1,162,541 5,385
2031 18,321,239 6,175,508 6,175,508 12,145,731 33.71% 1,566,590 141,260 993,629 63.4% 141,732 1,193,990 5,506
2032 18,586,064 6,464,986 6,464,986 12,121,078 34.78% 1,595,494 139,832 1,011,962 63.4% 144,318 1,224,781 5,630
2033 18,838,745 6,763,690 6,763,690 12,075,055 35.90% 1,624,670 138,237 1,030,468 63.4% 146,903 1,254,826 5,757
2034 19,080,330 7,074,917 7,074,917 12,005,413 37.08% 1,655,143 136,652 1,049,796 63.4% 149,584 1,283,168 5,887
2035 19,313,562 7,404,998 7,404,998 11,908,564 38.34% 1,689,395 135,439 1,071,520 63.4% 152,597 1,308,837 6,019
2036 19,540,619 7,759,154 7,759,154 11,781,466 39.71% 1,726,013 134,470 1,094,746 63.4% 155,831 1,332,314 6,154
2037 19,762,658 8,137,557 8,137,557 11,625,102 41.18% 1,757,247 133,094 1,114,556 63.4% 158,541 1,353,340 6,293
2038 19,980,116 8,539,297 8,539,297 11,440,819 42.74% 1,782,578 131,365 1,130,623 63.4% 160,722 1,372,732 6,434
2039 20,193,551 8,963,602 8,963,602 11,229,949 44.39% 1,802,245 129,331 1,143,097 63.4% 162,364 1,390,441 6,579
2040 20,403,919 9,412,476 9,412,476 10,991,443 46.13% 1,820,868 127,434 1,154,909 63.4% 163,888 1,406,981 6,727
2041 20,612,783 9,889,542 9,889,542 10,723,241 47.98% 1,840,119 125,744 1,167,119 63.4% 165,450 1,422,051 6,879
2042 20,821,155 10,397,505 10,397,505 10,423,649 49.94% 1,859,217 124,249 1,179,232 63.4% 166,997 1,436,226 7,033
2043 21,030,214 10,940,359 10,940,359 10,089,855 52.02% 1,879,921 123,067 1,192,364 63.4% 168,685 1,449,679 7,192
2044 21,240,698 11,521,422 11,521,422 9,719,276 54.24% 1,901,459 122,112 1,206,024 63.4% 170,442 1,462,760 7,353
2045 21,452,986 12,143,228 12,143,228 9,309,758 56.60% 1,922,791 121,336 1,219,554 63.4% 172,183 1,475,731 7,519
2046 21,667,599 12,809,047 12,809,047 8,858,552 59.12% 1,944,620 120,746 1,233,400 63.4% 173,933 1,488,508 7,688
2047 21,885,168 13,522,102 13,522,102 8,363,066 61.79% 1,966,514 120,403 1,247,286 63.4% 175,705 1,501,097 7,861
2048 22,106,025 14,286,032 14,286,032 7,819,993 64.63% 1,989,274 120,278 1,261,722 63.4% 177,517 1,513,817 8,038
2049 22,329,795 15,103,741 15,103,741 7,226,054 67.64% 2,012,500 120,362 1,276,454 63.4% 179,368 1,527,360 8,219
2050 22,556,447 15,978,807 15,978,807 6,577,640 70.84% 2,036,362 120,657 1,291,589 63.4% 181,297 1,541,414 8,404
2051 22,786,184 16,915,246 16,915,246 5,870,938 74.23% 2,060,742 121,127 1,307,052 63.4% 183,280 1,555,689 8,593
2052 23,019,731 17,917,878 17,917,878 5,101,852 77.84% 2,085,628 121,743 1,322,836 63.4% 185,321 1,569,667 8,786
2053 23,258,332 18,992,314 18,992,314 4,266,018 81.66% 2,110,974 122,482 1,338,912 63.4% 187,419 1,582,870 8,984
2054 23,502,632 20,143,782 20,143,782 3,358,851 85.71% 2,136,570 123,289 1,355,147 63.4% 189,508 1,595,838 9,186
2055 23,752,809 21,377,340 21,377,340 2,375,469 90.00% 2,162,521 124,242 1,371,606 63.4% 191,614 1,609,171 9,393

! The funded ratio includes receivable contributions.

2 Contribution receivable to be paid in the following fiscal year.
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Development of Statutory Contribution

Table 3B

Key Projection Result Items

Total
(1) Total Normal Cost for 2022 S 260,947,394
(2) Actuarial Accrued Liability (AAL) at 12/31/2021" $ 15,064,118,169
(3) Actuarial Value of Assets at 12/31/2021 S 3,629,262,993
(4) Unfunded Actuarial Accrued Liability (UAAL) (2-3) $11,434,855,176
(5) Estimated Member Contributions during 2022 S 114,155,000
(6) Estimated City Contribution for Tax Levy Year 2022 S 799,446,710
1 Liabilities were discounted at 6.75% per year.
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Projection of Retiree Health Insurance Premium Subsidy

Table 3C

Projected Retiree Health Insurance Premium Subsidy

Calendar Year

S in thousands

2021 $ 1,563
2022 1,713
2023 1,852
2024 1,975
2025 2,083

The present value as of December 31, 2020, of projected retiree health insurance premium subsidies is
$23,593,833. This amount is included in the actuarial accrued liability as of December 31, 2020, and the
actuarial projections used to develop the statutory contribution requirements.
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Development of Actuarially Determined Contribution under
GASB Statement Nos. 67 and 68 for 2021

Table 4

(1) Total Normal Cost for 2021

(2) Actuarial Accrued Liability (AAL) at 12/31/2020

(3) Unfunded AAL (UAAL)
(a) Actuarial Value of Assets at 12/31/2020
(b) UAAL (2-3(a))

(4) Amortization Payable at Middle of Year !

(5) Estimated Member Contributions in 2021

(6) Actuarially Determined Contribution (ADC) for 2021

Total

(a) Interest Adjustment for Semimonthly Payment
(b) Annual Required Contribution (1 + 4 - 5 + 6(a))
(c) Annual Required Contribution (Percent of Pay)

(7) Estimated City Contribution for Tax Levy Year 2021
(a) in Dollars

(b) as a Percentage of Pay

(8) Estimated Deficiency/(Excess) for 2021
(a) in Dollars (6(b)-7(a))
(b) as a Percentage of Pay

1 Amortization is over a 30-year period as a level dollar amount.

S 257,808,478

$ 14,703,118,659

S 3,399,988,145
11,303,130,514

S 859,574,384

$ 108,006,683

38,462,873

$ 1,047,839,052
85.46%

S 786,792,834
64.17%

S 261,046,218
21.29%
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Development of Actuarial Gains and Losses for 2020

Table 5

UNFUNDED ACTUARIAL ACCRUED LIABILITY - BEGINNING OF 2020
(1) Actuarial Accrued Liability - 12/31/2019
(2) Actuarial Value of Assets - 12/31/2019
(3) Unfunded Accrued Actuarial Liability - 12/31/2019

EXPECTED UNFUNDED ACTUARIAL ACCRUED LIABILITY - END OF 2020
(4) Normal Cost for 2020
(5) Total Contributions for 2020
(6) Interest on (3), (4), & (5) at Valuation Rates
(7) Expected Unfunded Actuarial Accrued Liability - 12/31/2020
((3)+(4)-(5)+(8))

DEVIATIONS FROM EXPECTED

14,269,769,913
3,179,502,852

11,090,267,061

268,838,655
853,535,175
729,181,736

11,234,752,277

% OF 12/31/19 AAL

(8) (Gain)/Loss on In