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July 15, 2020

Pension Committee

Waterford Township
Employees Retirement System

5200 Civic Center Drive

Waterford, Michigan 48329

Dear Committee Members:

The results of the December 31, 2019 Actuarial Valuation of the Waterford Township Employees
Retirement System are presented in this report.

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

The purpose of this report is to measure the System’s funding progress and determine the Township’s
contribution rate for the fiscal year beginninglJanuary 1, 2021 in accordance with established funding
policies. The results of the valuation may not be applicable for other purposes. A separate report issued
March 20, 2020 includes calculations in accordance with GASB Statement Nos. 67 and 68.

This report should not be relied on for any purposes other than the purpose described. Determinations of
the financial results associated with the benefitsdescribed in this report in a manner other than the
intended purpose may produce significantly differentresults. No adjustments have been made for events
after December 31, 2019.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: plan experience differingfrom 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. Due to the limited scope of the
actuary’s assignment, the actuary did not perform an analysis for the potential range of such future
measurements.

The contribution rate in this report is determined using the actuarial assumptions and methods disclosed
in Section C of this report. This report includesrisk metrics within Section A 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 assignment.
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The valuation was based upon information, furnished by the Township, concerning individual participants,
terminated participants, retired participants and beneficiaries, plan benefits and financial transactions
and assets. Data was checked for reasonableness and missing information, but was not audited. We are
not responsible for the accuracy or completeness of the information provided by the Township.

This report has been prepared by individuals who have substantial experience valuing publicemployee
retirement systems and are independent of the plan sponsor and plan administrator. We certify that the
information contained in this report is accurate and fairly presents the actuarial position of the Waterford
Township Employees Retirement System as of the valuation date. All calculations have been made in
conformity with generally accepted actuarial principles and practices, and with the Actuarial Standards of
Practice issued by the Actuarial Standards Board. The actuarial assumptions used for the valuation
produce results which are reasonable.

Computed employer contributions shown on page A-1 are based on the Board’s policy, which includes a
13-year, level dollar amortization of unfunded actuarial accrued liabilities. Payment of the computed
employer contributions is not a guarantee of benefitsecurity. In addition, the ability of the plan sponsor
to pay the computed contributions when due was beyond the scope of the project. The Board is
encouraged to consider benefitsecurity when adopting the employer contribution and is always free to
adopt a higher contribution or more aggressive funding policy.

Brad Lee Armstrong and Casey T. Ahlbrandt-Rains are Members of the American Academy of Actuaries
(MAAA) and meet the Qualification Standards of the American Academy of Actuaries to render the
actuarial opinions contained herein.

Respectfully submitted,

ot LT

Brad Lee Armstrong, ASA, EA, FCA, MAAA

Kenneth G. Alberts
Casey T. Ahlbrandt-Rains, ASA, MAAA

BLA/KGA/CTA:ah
C0519

GRS




SECTION A

VALUATION RESULTS



Computed Contributions for the Fiscal Year
Beginning January 1

Contributions Expressed as
Contributions for Percents of Covered Payroll
2021 2020 2019
Normal Cost (NC)
Age and service pensions 14.91 % 15.13 % 15.20 %
Death-in-service 0.19 % 0.18 % 0.18 %
Disability pensions 0.00 % 0.00 % 0.00 %
Total 15.10 % 1531 % 15.38 %
Member’s Contributions
Gross contributions@ 0.12 % 0.19 % 0.20 %
Less prospective refunds 0.02 % 0.03 % 0.03 %
Available for pensions 0.10 % 0.16 % 0.17 %
Township’s NC 15.00 % 15.15 % 15.21 %
Amortization Period* 13 years 14 years 15years
Unfunded Actuarial Accrued Liabilities (UAAL) 9.01 % 9.70 % 3.26 %
Township’s Contribution Rate for NC and UAAL 24.01 % 24.85 % 18.47 %
Township's Dollar Contribution for NC and UAAL" $798,317 $924,672 $701,758
Township's Contribution for Administrative Expenses 60,000 60,000 60,000
Total Township Contribution $858,317 $984,672 $761,758

@ Weighted average.

*

A

Level dollar Amortization.

The dollar contribution payable at the end of 2021 is $858,317. This amount was prorated using the payroll amounts
reported for 2019 projected to the contribution year, allocating $512,720 for General members, $269,176 for Water
Department members, and $16,421 for the 51st District Court employees.

The dollar contribution payable at the end of 2020, prorated using the payroll amounts reported for 2018 projected to
the contribution year, is 579,285 for General members, $315,994 for Water Department members, and 529,393 for

the 51st District Court employees.

The dollar contribution payable at the end of 2019, prorated using the payroll amounts reported for 2017 projected to
the contribution year, is 438,565 for General members, 5242,415 for Water Department members, and 520,778 for

the 51st District Court employees.

Payment Timing Alternatives

Middle of Fiscal Year #
Beginning of Fiscal Year

End of Fiscal Year (current method)

Contribution
S 858,317
S 830,737
S 804,044

# Equivalent to making 12 monthly contributions in the amount of 569,228.
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Actuarial Balance Sheet - December 31, 2019

Present Resources and Expected Future Resources

A. Valuation assets
1. Net assets from System financial

statements (market value) $66,889,126
2. Valuation adjustment (2,714,473)
3. Valuation assets 64,174,653

B.  Actuarial present value of expected
future employer contributions *

1. For normal costs 3,284,488
2. Forunfunded actuarial accrued liabilities 2,741,937
3. Total 6,026,425

C. Actuarial present value of expected
future member contributions 27,608

D. Total Actuarial Present Value of
Present and Expected Future Resources $70,228,686

* Excluding administrative expenses.

Actuarial Present Value of Expected Future Benefit Payments and Reserves

A. Toretirees and beneficiaries $42,963,169
B. Tovestedterminated members 3,282,513

C. Topresentactive members
1. Allocated to service rendered prior

to valuation date 20,670,908
2. Allocated to service likely to be

rendered after valuation date 3,312,096
3. Total 23,983,004

D. Total Actuarial Present Value of
Expected Future Benefit Payments 570,228,686

Waterford Township Employees Retirement System A-2




Financing $70.2 Million of Benefit Promises
December 31, 2019
(S in Millions)

Sources of Funds

Funding Value of
Assets - $64.2

Future Member
and Employer
Contributions -
$6.0

Uses of Funds Present retirees
and

beneficiaries
and vested
terminated -
$46.2

To future
retirees for
servicealready
rendered -
$20.7

To future
retirees for
serviceyet to be
rendered - $3.3

‘G R S Waterford Township Employees Retirement System  A-3



Comments

Experience: Overall experience during the year was more favorable than assumed, resultingin an overall
gain of 0.6% of beginning-of-yearaccrued liabilities (orapproximately $0.4 million).

The major source of experience gains was recognized investment returns in excess of assumed (7.70%
recognized return versus 6.75% assumed). These gains were supplemented by gains related to pay
increase (average increases in pays were less than assumed) and employer contributions (the employer
paid the end of year contribution amount in the middle of the year). Gains were partially offset by losses
due to retiree mortality (less benefits were removed due to death than assumed).

Funded status on a Funding Value of Assets basis increased during the year from 95.3% t0 95.9%. On a
Market Value of Assets basis, the funding status increased from 89.7% to 100.0%.

Assets: The rate of return on a Market Value of Assets basis for the year ending December 31, 2019 was
about 19.41%. The Funding Value of Assets rate of return, however, recognizes % of the gains and losses
(with respect to 6.75% assumed) from this year and the past three years in an effort to smooth market
volatility. Overall, the aggregate recognized investment return for the year produced a 7.70% recognized
rate of return net of expenses(see page B-14). The Funding Value of Assets is currently lessthan the
Market Value of Assets. This means there are deferred gains which could decrease the Township’s
contribution amount in nextyear’s report in the absence of offsetting losses that may emerge.

Reserve Transfers: The presentvalue of future benefit payments to current retirees and beneficiaries as
of December 31, 2019 is $42,963,169. The December 31, 2019 balance in the Reserve for Retired Benefit
Payments is $35,505,469. Therefore, the present value of future payments to retired members and
beneficiaries exceeds the reserve by $7,457,700. We recommend that this amount be transferred from
the Reserve for Employer Contributions to the Reserve for Retired Benefit Payments effective

January 1, 2020. For purposes of this valuation, it was assumed that this transfer would be made.

Unfunded Actuarial Accrued Liability: Actuarial accrued liabilities exceeded the funding value of assets
by $2,741,937. The manner in which this Unfunded Actuarial Accrued Liability (UAAL) is amortized is a
matter of Board policy. In compliance with Board policy, the UAAL was amortized as a level dollar amount
over a closed 13-year period. The resulting annual amortization payment is $307,889.

Data: Member data is received from the Township and compared with prior year’s data and benefit
calculations for general consistency. Any questions resulting from the review are provided to the
administrator and resolved. Any data adjustments needed as a result of this process are made manually
by GRS, based on instructions provided by the administrator.

Benefit or Assumption Changes: There were no benefit or assumption changes for the December 31,
2019 valuation.

'G R S Waterford Township Employees Retirement System A-4



Comments

General Future Outlook: There are several special areas of concern that are particular to closed plans
that we will monitor going forward, including:

e The active population: as the active population decreases, the contribution rate tends to increase
and become less stable relative to payroll. At some pointin the future, it will be better to report
contributions only as a dollar amount rather than both a percent-of-payroll and dollar amount.

e Assetallocation: as the plan matures and the active population shrinks, the non-investment cash
flow will increase and the asset base will decrease. As this happens, asset allocation may need to
change to maintain liquidity and investment time horizon preferences of the Board. We
recommend reviewing/monitoring the assumed rate of return to ensure the assumption is
reflective of the current asset allocation.

e Negative cash flow: As the negative cash flow continues to increase and the asset base begins to
decrease, we may recommend changing from the use of a smoothed funding value of asset
method to the market value of asset method. This may be done in stages by reducing the
smoothing period when the non-investmentcash flow becomes 5% to 10% of the asset base
(these cash flows represented about 5.9% of assets for the FY 2019). We recommend shortening
the smoothing period from 4 to 3 years in the near future. Benefit payments are the single largest
contributor to negative cashflows. Shown below is a five-year projection of retirement benefit

payments.
Year Expected Benefit Payments
2020 $4,273,645
2021 4,492,750
2022 4,619,306
2023 4,733,866
2024 4,892,623

e Under the current asset smoothing method, a $1.0 million gain is scheduled to be recognized in
next year’s valuation (before accounting for next year’s investment performance). Unless offset
by losses next year, this will resultin a decrease in next year’s contribution determination and
upward pressure on the funded status.

Near-Term Future Outlook: This report does not reflect any activity subsequent to the December 31,
2019 valuation date. During the first quarter of 2020, the nation began to experience the effects of the
COVID-19 pandemic. While the direct and indirect effects of the pandemicas well as the stay-at-home
orders issued by governments around the world are not yet fully known (and may not be fully known for
years) we have the following observations:

e The Detroit Metropolitan area was hit hard by the pandemic and will likely continue to see
direct and indirect effects from the pandemic greater (and longer) than that of its peer
communities;

e [tislikelythat the mortality rates will be greater than assumed over the next year or two
and possible that mortality rates will be less than assumed in subsequent years as a result
of COVID-19. This may make short-term projections of rates of mortality more difficultto
model; and

e |tis possible that the 6.75% assumed rate of return will not be realized during 2020.

'G R S Waterford Township Employees Retirement System A-5



Comments

Based on these observations, it seems likely that experience and computed contributions will be
especiallyvolatile over the near-term. As such, we recommend the Board work with the Township to
determine if an employer contribution in excess of the one determined herein (based on the Board’s
funding policy) is warranted, and if there should be a stability reserve established.

Employer Contributions: Asthe amortization period decreases, annual gains and losses (of a similar
magnitude) will continue to have a larger and larger effect on the employer contributions. If this
increased volatilityis a concern to the Board, we recommend the Board consider using a layered
amortization approach. We are happy to discuss this further with the Board, if there is interest.

Conclusion: The Waterford Township Employees Retirement System is in sound financial condition in
accordance with actuarial principles of level dollar funding, presuming continued timely receipt of
contributions. The computed employer contribution for FY 2021 is 24.01% of covered payroll in
addition to assumed administrative expenses or $858,317, if paid at the end of the fiscal year.

'G R S Waterford Township Employees Retirement System A-6



Other Observations

General Implications of Contribution Allocation Procedure or Funding Policy on
Future Expected Plan Contributions and Funded Status

Given the plan’s contribution allocation procedure, if all actuarial assumptions are met (including the
assumption of the plan earning 6.75% on the actuarial value of assets), it is expected that:

1) The unfunded actuarial accrued liabilities will become fullyfunded in 13 years; and
2) The employer contributions will decrease as covered active membership continues to decline.

Limitations of Funded Status Measurements

Unless otherwise indicated, a funded status measurement presented in this report is based upon the
actuarial accrued liability and the actuarial value of assets. With regard to any funded status
measurements presented in this report:

1) The measurementisinappropriate for assessing the sufficiency of plan assets to cover the estimated
cost of settling the plan’s benefit obligations, in other words, of transferring the obligations to an
unrelated third party in an arm’s length market value type transaction.

2) The measurementis dependent upon the actuarial cost method which, in combination with the
plan’s amortization policy, affects the timing and amounts of future contributions. A funded status
measurement in this report of 100% is not synonymous with no required future contributions. If the
funded status were 100%, the plan would still require future normal cost contributions (i.e.,
contributions to cover the cost of the active membership accruing an additional year of service
credit).

Limitations of Project Scope

Actuarial standards do not require the actuary to evaluate the ability of the plan sponsor or other
contributing entitiesto make required contributions to the plan when due. Such an evaluation was not
within the scope of this project and is not within the actuary’s domain of expertise. Consequently, the
actuary performed no such evaluation.

Risks to Future Employer Contribution Requirements

There are ongoing risks to future employer contribution requirements to which the Retirement System is
exposed, such as:

e Actual and Assumed Investment Rate of Return
e Actual and Assumed Mortality Rates

e Amortization Policy

e Increased cash flow as a percent of assets

e Declininggroup size

'G R S Waterford Township Employees Retirement System A-7



Risk Measures - Risks Associated with Measuring the Accrued
Liability and Actuarially Determined Contribution

The determination of the accrued liability and the actuarially determined contribution requires the use of
assumptions regarding future economic and demographic experience. Risk measures, as illustrated in this
report, are intendedto aid in the understanding of the effects of future experience differingfrom the
assumptions used in the course of the actuarial valuation. Risk measures may also help with illustrating
the potential volatilityin the accrued liability and the actuarially determined 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 differingfrom 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 System’s funded status); and changes in plan provisions or
applicable law. The scope of an 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 plan’s future financial
condition include:

1. Investment Risk — actual investment returns may differfrom the expected returns;

2. Asset/Liability Mismatch Risk — 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 differfrom expected future contributions. For
example, actual contributions may not be made in accordance with the plan’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 differfrom 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 or with
benefits 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 longevityis improving (or worsening),
increases (or decreases) in cost can be anticipated.

The computed contribution shown on page A-1 may be considered as a minimum contribution rate that
complies with the Board’s funding policy. The timely receipt of the actuarially determined contributions is
critical to support the financial health of the plan. Users of this report should be aware that contributions
made at the actuarially determined rate do not necessarily guarantee benefit security.

'G R S Waterford Township Employees Retirement System A-8



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 2018
Ratio of the market value of assets to total payroll 18.93 15.18
Ratio of actuarial accrued liability to payroll 18.94 16.93
Ratio of actives to retirees and beneficiaries 0.33 0.44
Ratio of net cash flow to market value of assets (5.9)% (4.8)%
Duration of the actuarial liability 11.08 11.42

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 2.0 times the payroll, a return on assets 5%
differentthan assumed would equal 10% of payroll. A higher (lower) or increasing (decreasing) level of
this maturity measure generally indicates a higher (lower) or increasing (decreasing) volatilityin 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% 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 liabilityis 2.5 times the payroll, a change in liability 2% other than
assumed would equal 5% of payroll. A higher (lower) or increasing (decreasing) level of this maturity
measure generallyindicates a higher (lower) or increasing (decreasing) volatilityin liability (and also plan
sponsor contributions) as a percentage of payroll.

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 retireesresulting in a ratio near 1.0.
A super-mature or closed plan may have significantly more retireesthan actives resultingin 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
existingfunds are being used to make payments. A certain amount of negative net cash flowis generally
expected to occur when benefitsare 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.

Duration of Actuarial Liability

The duration of the actuarial liability may be used to approximate the sensitivityto a 1% change in the
assumed rate of return. For example, a duration of 10 indicates that the liability would increase
approximately 10% if the assumed rate of return were lowered 1%.

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.

'G R S Waterford Township Employees Retirement System A-9



Derivation of Experience Gain (Loss)
Year Ended December 31, 2019

Actual experience will never (except by coincidence) exactly match assumed experience. Itis expected
that gains and losseswill largely cancel each other over a period of years, but sizable year-to-year
fluctuations are common. Detail on the derivation of the experience gain (loss) is shown below, along
with a year-by-year comparative schedule.

Year Ending
December 31, 2019
(1) UAAL* at start of year S 3,096,518
(2) Total normal cost 598,577
(3) Actual contributions 770,500
(4) Interestaccrual 228,922
(5) Expected UAAL before changes: (1) +(2) - (3) +(4) 3,153,517
(6) Increase from benefit changes none
(7) Change from actuarial assumptions and methods none
(8) Expected UAAL after changes: (5) +(6) +(7) 3,153,517
(9) Actual UAAL at end of year 2,741,937
(10) Gain (loss): (8)-(9) S 411,580

* Unfunded Actuarial Accrued Liability.

Valuation Date Experience Gain (Loss) as a %

December 31 of Beginning Accrued Liability
2009 (1.1)%
2010 0.3 %
2011 (1.0)%
2012 1.6 %
2013 5.6 %
2014 34 %
2015 2.6 %
2016 3.5%
2017 (0.4)%
2018 (3.00%
2019 0.6 %
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Computed Contributions - Comparative Statement

Actuarial | Funded Unfunded Act. Accr. Liab. (UAAL) Township
Valuation | Accrued Value Financing % of Contribution
Fiscal Date Liabilities of Percent Dollar (base) Member | Rate for Normal Dollar Contribution
Year Dec. 31 (AAL) Assets Funded Amount Period Payroll | Costand UAAL | Recommended Actual
($in Thousands)

2002 2001¢ S 36,673 [ $ 41,190 1123 % S (4,517) 11 (50.9)% 10.36 % $ 994,059 $ 994,059
2003 2002 39,903 40,757 102.1 % (854) 10 (9.1)% 14.66 % 1,487,005 1,487,005
2004 2003 44,263 41,579 93.9 % 2,683 30 28.3 % 17.35% 1,780,444 1,780,444
2005 2004 45,462 42,863 94.3 % 2,599 29 28.8 % 17.39 % 1,696,164 1,696,164
2006 2005 46,306 43,301 93.5 % 3,005 28 36.8 % 18.08 % 1,574,175 1,574,175
2007 2006" 48,208 46,990 97.5 % 1,218 27 149 % 17.49 % 1,475,885 1,475,885
2008 2007 50,798 50,791 100.0 % 7 26 0.1% 16.26 % 1,402,952 1,402,952
2009 2008 53,360 44,073 82.6 % 9,287 25 111.8 % 25.65 % 2,204,481 2,204,481
2010 2009" 55,024 45,414 82.5% 9,610 24 1183 % 26.27 % 2,208,556 2,208,556
2011 2010@ 56,521 47,447 83.9 % 9,074 23 129.1 % 27.65 % 2,011,374 2,011,374
2012 2010° 56,521 47,447 83.9 % 9,074 22 129.1 % 28.26 % 2,017,208 2,017,208
2013 2011 58,750 49,385 84.1 % 9,366 21 150.0 % 29.19 % 1,922,105 1,922,105
2014 2012 59,651 51,527 86.4 % 8,125 20 140.9 % 28.58 % 1,729,217 1,729,217
2015 2013° 61,380 55,119 89.8 % 6,261 19 112.8 % 27.08 % 1,555,154 1,555,154
2016 2014 62,003 58,142 93.8 % 3,861 18 77.2 % 24.07 % 1,249,587 1,249,587
2017 2015 62,975 61,125 97.1 % 1,850 17 40.5 % 20.61 % 989,146 989,146
2018 2016 62,112 62,792 101.1 % (680) 16 (15.4)% 14.93 % 674,987 674,987
2019 2017* 65,091 63,969 98.3 % 1,122 15 27.8 % 18.47 % 761,758 761,758
2020 2018 66,069 62,972 95.3 % 3,097 14 79.4 % 24.85 % 984,672 N/A
2021 2019 66,917 64,175 95.9 % 2,742 13 77.6 % 24.01 % 858,317 N/A

# Changes in assumptions.

@ Changes in methods.

The Ratio of Funded Value of Assets to AAL is a traditional measure of a Retirement System’s funding progress. Exceptinyears whenthe Systemis
amended oractuarial assumptions are revised, this ratio can be expected toincrease gradually toward 100%. Thisratio isthe most appropriate of

those described forassessing the need for future contributions above the amounts needed to fund the normal cost.

The Ratio of UAAL to Valuation Payroll is anotherrelative index of condition. Unfunded Actuarial Accrued Liabilities (UAAL) represent debt, while
active member payroll represents the Retirement System’s capacity to collect contributions to pay toward debt. The lowerthe ratio, the greaterthe

financial strength and vice-versa.

None of these funding progressindicators are appropriate for assessing the sufficiency of plan assets to coverthe estimated cost of settling the plan’s

benefit obligations.

GRS
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Funding Value of Assets and Accrued Liabilities

Valuation Year

2019

2018

2017

2016

2015

2014

2013

2012

2011

2010

20 30 40 50 60 70

Dollars in Millions

B Accrued Liabilities ~ B Assets

2010 Funding Value of Assets equaled 83.9% of accrued liabilities
2019 Funding Value of Assets equaled 95.9% of accrued liabilities
The funded status would be different if based on the Market Value of Assets.
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SECTION B

SUMMARY OF BENEFIT PROVISIONS AND VALUATION DATA



Brief Summary of Benefit Provisions
December 31, 2019

Eligibility

Amount

Regular Retirement

Management, Elected Officials before January 1,
1999 (Court Supervisors before April 1, 2002): Sum
of age and credited service equals 75 or more, age
55 with 25 years of service, or age 60 with 5 years of
service.

Dispatchers: 25 years of service regardless of age,
or age 60 with 8 years of service.

Crime Scene Investigators (CSI): 25 years of service
regardless of age, or age 60 with 10 years of service.

All Others: Age 55 with 25 years of service, or age
60 with 8 years of service. Community Service
Officers (CSO) may also retire with 30 years of
service regardless of age.

Management, Court Supervisors, Elected Officials,
Dispatchers and CSl: Straight life pension equals total
service times 2.5% of Final Average Salary (FAS).
Management, Court Supervisors, Elected Officials
hired on or after January 1, 1999 and CSI have a
maximum benefit of 75% of FAS.

Teamsters hired on or prior to July 1, 2006: Straight
life pension equals total service times 2.375% of FAS.

All Others: Straight life pension equals total service
times 2.25% of FAS. CSO has a maximum benefit of
75% of FAS.

Type of Final Average Salary (FAS): Highest 3 years
out of the last 5 years of service. CSI: Highest 3 years
out of the last 10 years of service.

Deferred Retirement

8 or more years of service (5 years for Management
& Administrative before January 1, 1999 and Court
Supervisors before April 1, 2002). Benefitbegins at
age 60 (55 with 25 or more years of service at time
of termination). CSI: Benefit begins at the date
retirement would have occurred had the member
remained in employment.

Computed as a regular retirement but based upon
service and final average salary at termination date.

Non-Duty Death-in-Service Survivor’'s Pension *

Payable to the survivors of a member who dies with
10 years of service.

Pension payable to surviving spouse, computed as a
regular retirement but actuarially reduced in
accordance with a 100% jointand survivor election.

* Death and disability benefits for CSI members are the same as those for Police members in the Waterford Township

Policemen and Firemen Retirement System.

‘GRS
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Brief Summary of Benefit Provisions
December 31, 2019
(Continued)

Duty Death-in-Service Survivor’s Pension *

Payable to survivors of a member who died as a Upon termination of worker’s compensation the same
result of a job related injury. No age or service amount is continued to widow or dependent, widower
requirements. and unmarried children under 18 years old.

Non-Duty Disability *
Payable upon the total and permanent disability of a Computed as a regular retirement with a minimum
member with 10 or more years of service. benefit of 10% of final average salary at time of
disability.
Duty Disability *
Payable upon the total and permanent disability of a Computed as a regular retirement with a minimum
member as a result of a job related injury. No age or benefit of 10% of FAS. Based on service and FAS at
service requirements. Must be in receipt of worker’s  time of disability.
compensation.

Member Contributions

Dispatchers and CSI 5.00% of annual earnings. Annuity withdrawal
based on ML Bond index.

Others None
Township Contributions
Actuarially determined amounts which are
sufficientto cover both (i) normal costs of the plan,
and (ii) financing of unfunded accrued benefit
values over a selected period of future years.

Compensation

Covered compensation includesbase pay plus longevity pay (overtime is included for Crime Scene
Investigators).

* Death and disability benefits for CSI members are the same as those for Police members in the Waterford Township
Policemen and Firemen Retirement System.
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Brief Summary of Benefit Provisions
December 31, 2019
(Concluded)

Participation

Full-time employees of the Township not covered by Act 345 participate in WTERS, except Firefighters.
However, members hired after the dates below are not eligible to participate and are, instead, covered by a
separate defined contribution plan.

Members of Hire Date
Mgmt/Elected 1/1/2005
Court 1/1/2005
Dispatch 7/1/2006
Teamster 7/1/2006

Deferred Retirement Option Plan (DROP)

Certain employeesin the dispatch Union deemed eligible as of December 31, 2016 are able to participate in
the DROP.

These members may participate in the DROP after attaining the minimum requirements for a normal
service retirement. A monthly amount equal to the amount that would have been paid had the member
retired and current member contributions accumulate in a DROP account. The account is credited with the
System’s prior calendar year’s market rate of return (but not greater than 4% interest) each year. Additions
cease at the earlier of 5 years of DROP participation or separation from service, although interest on the
DROP account will continue to accrue during such time. Participants may continue in covered employment
after 5 years of participation or until their 33 year of service, but do not accumulate additional service
credit. Upon actual retirement the member may receive the DROP account balance in the form of a lump
sum or as an additional annuity. Member contributions continue during the DROP period. Upon exit from
the DROP, the original monthly amount established upon entry in the DROP continues in addition to any
other benefits or adjustments. Member contributions made during the DROP period are added to the
DROP account.
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Retiree and Beneficiary Comparative Schedule

Removed Rolls End of Year Expected
Added to Rolls from Rolls Active Annual Pensions Removals

Year Annual” Annual® Per % of Average Annual
Ended No. Pensions No. | Pensions | No. | Retired Dollars Pay Pension No. Pensions
2000 4 $ 90,878 99 2.2 $ 1,306,314 16.0%| $ 13,195 | 2.5 S 25,172
2001 6 72,178 7 S 24,863 | 98 2.3 1,353,630 15.3 % 13,813 | 2.8 28,349
2002 4 137,119 2 23,399 [ 100 2.2 1,467,350 15.6 % 14,674 | 2.6 30,263
2003 13 377,721 4 26,795 | 109 1.9 1,818,276 19.2 % 16,681 | 2.7 36,026
2004 4 174,733 113 1.8 1,993,009 22.1% 17,637 | 2.9 41,604
2005 5 59,049 118 1.5 2,052,057 25.1 % 17,390 | 3.2 47,208
2006 5 113,420 6 84,511 | 117 1.5 2,080,966 255 % 17,786 | 3.6 52,435
2007 5 77,708 4 53,942 | 118 1.5 2,104,732 25.2 % 17,837 | 3.8 51,782
2008 2 53,185 120 1.4 2,157,917 26.0 % 17,983 | 4.0 55,663
2009 7 125,987 6 64,620 | 121 1.3 2,219,284 27.3 % 18,341 | 4.4 61,920
2010 19 555,597 9 136,752 | 131 1.0 2,638,129 375 % 20,138 | 4.4 64,759
2011 22 542,808 8 104,703 | 145 0.8 3,076,234 49.3 % 21,215 | 4.4 66,524
2012 8 172,719 4 40,500 | 149 0.7 3,208,453 55.6 % 21,533 | 4.5 70,959
2013 11 148,540 8 124,954 | 152 0.7 3,232,039 58.2 % 21,263 | 4.6 75,786
2014 13 274,305 5 38,803 | 160 0.6 3,467,540 69.4 % 21,672 | 3.8 62,458
2015 12 263,901 5 65,339 | 167 0.5 3,666,102 80.2 % 21,953 | 4.0 70,415
2016 3 81,535 5 147,823 | 165 0.5 3,599,814 81.7 % 21,817 | 4.0 75,018
2017 7 211,332 5 64,705 | 167 0.4 3,746,441 92.8 % 22,434 | 4.4 82,309
2018 8 183,943 6* 71,734 | 169 0.4 3,858,650 98.9 % 22,832 | 4.2 80,675
2019 13 326,493 2 26,557 | 180 0.3 4,158,586 117.7 % 23,103 | 4.5 87,804

# Includes post-retirement adjustments.
* One benefit recipient who had two different pension types due to an EDRO is now being valued as one record, further reducing the count by one (1).

‘GRS

Waterford Township Employees Retirement System

B-4



Active Members and Benefit Recipients

Covered Persons
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Retirees and Beneficiaries December 31, 2019
Tabulated by Attained Ages

Attained Annual
Ages No. Pensions
45 1 S 17,022
49 2 69,552
50 1 28,337
52 2 38,836
53 3 110,594
54 1 50,088
55 2 73,143
56 4 104,376
57 2 47,502
58 5 147,633
59 5 163,563
60 4 75,889
61 6 200,309
62 5 181,805
63 7 201,642
64 8 233,914
65 8 194,766
66 10 205,760
67 6 127,683
68 11 240,709
69 3 31,317
70 11 202,855
71 2 53,241
72 6 104,521
73 5 111,646
74 5 147,356
75 6 139,674
76 3 53,137
77 5 56,954
78 3 41,652
79 1 8,435
80 3 66,825
81 3 45,192
82 4 74,186
83 5 138,018
84 3 51,371
85 2 32,180
86 3 29,330
87 3 78,520
88 1 8,118
89 4 77,587
90 1 5,356
91 2 27,760
Totals 180 $4,158,586

Average Age Now: 70.3

Average Age at Retirement: 57.3

GRS
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Retirees and Beneficiaries December 31, 2019

Tabulated by Type of Pension

Annual
Type of Pension Being Paid No. Pensions
Age and Service Pensions
Regular 83 S 2,000,789
100% Joint and Survivor 49 1,172,951
50% Joint and Survivor 27 701,626
Survivor Beneficiary 15 207,468
Totals 174 4,082,834
Casualty Benefits
Non-Duty Death 0 0
Non-Duty Disability 4 54,535
Duty Disability 2 21,217
Survivor Beneficiary of Disability
Pension 0 0
Totals 6 75,752
Total Pensions Being Paid 180 S 4,158,586

‘GRS

Waterford Township Employees Retirement System

B-7



Vested Terminated Members December 31, 2019
Tabulated by Attained Ages

Attained Annual
Ages No. Pensions
39 1 S 7,500
43 1 12,040
46 2 26,612
47 4 62,394
48 3 32,234
50 1 29,463
52 2 48,349
53 1 12,276
55 3 29,634
56 4 75,011
57 1 13,602
58 4 48,224
59 3 33,616
60 1 7,851
68 1 2,989

Totals 32 $441,795
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Active Members December 31, 2019

by Township Department

Number of Valuation
Department Members Payroll

General

Dispatch 2 S 120,945

CsSlI 0 0

General Union 24 1,243,674

Management and Admin Pre 1/1/1999 6 494,888

Management and Admin Post 1/1/1999 6 409,338
Total General 38 $2,268,845
Water

Water Union 18 S 941,477

Water Management Pre 1/1/1999 2 170,637

Water Management Post 1/1/1999 1 79,018
Total Water 21 $1,191,132
51st District Court

Court Union 1 S 72,663

Court Supervisors Pre 4/1/2002 0 0

Court Supervisors Post 4/1/2002 0 0
Total 51st District Court 1 72,663
Totals 60 $3,532,640
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Active Members December 31, 2019
by Township Department

Comparative Schedule

Valuation

Date Active Members Valuation Average

Dec.31 Gen. Water Court Total Payroll Age Service Pay % Incr.
1980 117 36 N/A 153 $2,596,759 40.0 yrs. 7.7 yrs. $16,972 12.0%
1985 114 31 N/A 145 3,270,861 42.0 9.9 22,558 6.0 %
1990 110 36 30 176 4,605,296 42.3 10.1 26,166 6.0 %
1995 105 44 32 181 5,565,897 41.2 9.8 30,751 0.1%
1996 108 45 31 184 6,086,705 42.4 10.2 33,080 7.6 %
1997 113 49 31 193 6,487,465 42.2 9.8 33,614 1.6 %
1998 112 46 28 186 6,563,277 42.3 10.5 35,286 50%
1999 127 51 30 208 7,892,467 41.6 9.7 37,945 7.5 %
2000 135 49 32 216 8,185,631 41.8 9.7 37,896 (0.1)%
2001 141 50 32 223 8,871,473 42.3 10.0 39,782 50%
2002 140 50 34 224 9,378,252 43.2 10.6 41,867 52%
2003 125 53 33 211 9,487,946 43.4 10.6 44,967 7.4 %
2004 124 51 31 206 9,018,029 44.2 11.3 43,777 (2.6)%
2005 112 48 19 179 8,167,274 44.8 12.6 45,627 42 %
2006 109 51 18 178 8,153,092 45.2 13.1 45,804 0.4 %
2007 105 50 18 173 8,336,466 45.9 14.0 48,188 52%
2008 101 50 17 168 8,303,833 46.7 15.0 49,428 26%
2009 98 48 15 161 8,122,841 47.7 15.9 50,452 2.1%
2010 87 39 11 137 7,028,413 48.5 16.6 51,302 1.7 %
2011 73 38 10 121 6,245,774 47.9 16.7 51,618 0.6 %
2012 66 35 10 111 5,766,161 48.3 17.5 51,947 0.6 %
2013 63 34 10 107 5,551,391 49.3 18.3 51,882 (0.1)%
2014 56 33 7 96 4,999,601 49.2 19.1 52,079 0.4 %
2015 49 31 7 87 4,572,784 49.2 19.9 52,561 0.9 %
2016 46 29 6 81 4,404,334 50.3 21.0 54,374 35%
2017 45 26 2 73 4,037,556 50.8 21.8 55,309 1.7 %
2018 42 25 2 69 3,902,068 51.3 22.7 56,552 22 %
2019 38 21 1 60 3,532,640 51.8 23.0 58,877 4.1 %
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Active Members Added to and Removed from Rolls

Removed During Year
No. Added Active
During Normal Died-in- Terminations Members
Year Retirement Disabled Service Vested | Other Total End of
Year A A E A E A E A A A E Year
2010 0] 13 6.4 0 0.5 0 0.4 7 4 11 3.6 137
2011 4" 17 6.6 2 0.5 0 0.4 0 1 1 2.7 121
2012 0] 5 4.4 0 0.4 0 0.3 4 1 5 2.5 111
2013 0] 3 4.3 0 0.4 0 0.3 1 0 1 2.2 107
2014 0 9 5.1 0 0.4 0 0.2 1 1 2 1.9 96
2015 0] 8 4.1 0 0.4 0 0.2 1 0 1 1.7 87
2016 1 2 3.6 0 0.4 0 0.2 4 1 5 1.5 81
2017 0] 6 2.8 0 0.4 0 0.2 2 0 2 1.3 73
2018 0] 4 6.8 0 0.0 0 0.1 0 0 0 1.3 69
2019 0 8* 6.8 0 0.0 0 0.1 1 0 1 1.3 60
10VYr.
Totals 5 75 50.9 2 3.4 0 2.3 21 8 29 20.1
# Rehired from lay-off.
* Includes one retirement from DROP status.
A = Actual
E = Expected
Waterford Township Employees Retirement System B-11
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All Active Members December 31, 2019
by Attained Age and Years of Service

Totals*
Attained Years of Service to Valuation Date Valuation

Age 0-4 5-9 10-14 15-19 | 20-24 | 25-29 30 Plus No Payroll
35-39 3 3 S 197,593
40-44 4 2 6 331,054
45-49 1 14 1 16 938,617
50-54 3 5 2 3 14 793,799
55-59 1 4 4 2 12 713,015

60 1 1 60,085

61 1 1 2 88,769

62 1 1 2 96,406

63

64 1 1 100,704

65 1 1 84,347
Total 5 12 28 7 8 60 $3,532,640

* There are no members enrolled in the DROP as of December 31, 2019.

While not used in the financial computations, the following group averages are computed and shown
because of their general interest.

Age:51.8years
Service: 23.0years
Annual Pay: $58,877

'G R S Waterford Township Employees Retirement System  B-12



Expected Development of Present Population
December 31, 2019

Closed Group Active Population Projection
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The charts above show the expected future development of the present population in simplified terms.
The Retirement System presently covers 60 active members. 59 people are expected to receive monthly
retirement benefits either by retiring directly from active service, or by retiring from vested deferred
status. One person is expected to become eligible for death-in-service or disability benefits. Within seven
years, over half of the covered membership is expectedto terminate.
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Development of Funding Value of Retirement System Assets

Year Ended December 31: 2016 2017 2018 2019 2020 2021 2022
A. Funding Value Beginning of Year S 61,125,070 S 62,792,241 S 63,969,472 S 62,972,437
B. Market Value End of Year 59,432,235 65,536,884 59,245,887 66,889,126
C. Market Value Beginning of Year 59,740,412 59,432,235 65,536,884 59,245,887
D. Non-Investment Net Cash Flow (2,628,960) (2,754,653)  (3,116,824)  (3,512,675)
E. Investment Income
E1. MarketTotal:B-C-D 2,320,783 8,859,302 (3,174,173) 11,155,914
E2. Assumed Rate of Investment Return 7.00% 7.00% 6.75% 6.75%
E3. Amount for Immediate Recognition 4,186,741 4,299,044 4,212,747 4,132,087
E4. Amount for Phased-In Recognition: E1-E2 (1,865,958) 4,560,258 (7,386,920) 7,023,827
F. Phased-In Recognition of Investment Income
F1l. CurrentYear: 0.25x E4 (466,490) 1,140,065 (1,846,730) 1,755,957
F2. First Prior Year (919,802) (466,490) 1,140,065 (1,846,730) S 1,755,957
F3. Second Prior Year (120,934) (919,802) (466,490) 1,140,065  (1,846,730) $ 1,755,957
F4. Third Prior Year 1,616,616 (120,933) (919,803) (466,488) 1,140,063 (1,846,730) S 1,755,956
F5. Total Recognized Investment Gain (Loss) 109,390 (367,160) (2,092,958) 582,804 1,049,290 (90,773) 1,755,956
G. Funding Value End of Year
G1. Preliminary Funding Value End of Year: A+D+E3+F5 62,792,241 63,969,472 62,972,437 64,174,653
G2. Upper Corridor Limit: 125% x B 74,290,294 81,921,105 74,057,359 83,611,408
G3. Lower Corridor Limit: 75% x B 44,574,176 49,152,663 44,434,415 50,166,845
G4. Funding Value End of Year 62,792,241 63,969,472 62,972,437 64,174,653
H. Difference between Market & Funding Value $(3,360,006) S 1,567,412 S (3,726,550) S 2,714,473 $1,665,183 $ 1,755,956 S 0
I. Recognized Rate of Return 7.18% 6.40% 3.40% 7.70%
J. Market Value Rate of Return 3.97% 15.26% (4.96)% 19.41%
K. Ratio of Funding Value to Market Value 105.65% 97.61% 106.29% 95.94%

The Funding Value of Assets recognizes assumed investmentincome (line E3) fully each year. Differences between actual and assumed investment
income (line E4) are phased-in overaclosed four-year period. During periods when investment performance exceeds the assumed rate, Funding Value
of Assets will tend to be less than Market Value. During periods wheninvestment performance is less than the assumed rate, Funding Value of Assets
will tend to be greaterthan Market Value. The Funding Value of Assets is unbiased with respectto Market Value. Atanytime, it may be eithergreater
or lesserthan Market Value. If assumed rates are exactly realized for three consecutive years, it will become equal to Market Value.

GRS
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Summary of

Current Asset Information

Balance Sheet

Valuation assets are equal to the funding value of assets. See page B-14.

Valuation Assets Reserve for
Cash & Equivalents S 1,545,093 |Employee Contributions S 258,780
Common Stock 49,290,414 |Employer Contributions 23,481,638
Bonds 15,771,688 |[Retired Benefit Payments 35,505,469
Real Estate 274,098 |Undistributed Investment 7,643,239
Other Assets: Prepaids 351,348
Accounts Payable (343,515)

Market Adjustment (2,714,473) |Market Adjustment (2,714,473)
Funding Value of Assets $64,174,653 [Total Reserves $64,174,653
Receipts and Disbursements

2019 2018
Funding Value - January 1 $62,972,437 $63,969,472
Receipts
Employee Contributions 8,742 11,627
Employer Contributions 761,758 674,987
Recognized Investment Income 5,050,766 2,479,831
Total 5,821,266 3,166,445
Disbursements
Benefit Payments 4,233,879 3,746,991
Transfer to DC Plan - -
Administrative Expense 49,296 56,447
Investment Expense 335,875 360,042
Other - -
Total S 4,619,050 S 4,163,480
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SECTION C

SUMMARY OF ACTUARIAL COST METHOD AND ASSUMPTIONS



Basic Financial Objective and Operation
of the Retirement System

Benefit Promises Made Which Must Be Paid For. A retirement system is an orderly means of handing
out, keepingtrack of, and financing contingent pension promises to a group of employees. As each
member of the Retirement System acquires a unit of service credit they are, in effect, handed an “IOU”
which reads: “The Employees Retirement System promises to pay you one unit of retirement benefits,
payments in cash commencing when you retire.”

The principal related financial question is: When shall the money required to cover the “IOU” be
contributed? This year, when the benefitof the member’s service is received? Or, some future year
when the “IOU” becomes a cash demand?

The Constitution of the State of Michigan is directed to the question:

“Financial benefitsarising on account of service rendered in each fiscal year shall be funded during
that year and such funding shall not be used for financing unfunded accrued liabilities.”

This Retirement System meets this constitutional requirement by having as its financial objective to

establish and receive contributions, expressed as percents of active member payroll, which will ac hieve

progress towards 100% funded status and will remain approximately level from year to year and will not

have to be increased for future generations of taxpayers.

Translated into actuarial terminology, a level percent-of-payroll contribution objective means that the
contribution rate must be at least:

Normal Cost (the current value of benefitslikely to be paid on account of members’ service being
rendered in the current year)

...plus ...

Interest on the Unfunded Actuarial Accrued Liability (the difference between the actuarial accrued
liability and current system assets).

A by-product of the level percent-of-payroll contribution objective is the accumulation of invested assets

for varying periods of time.

' G R S Waterford Township Employees Retirement System
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Invested assets are a by-product of level percent-of-payroll contributions, not the objective. Investment
income becomes the major contributor to the Retirement System, and the amount is directly related to
the amount of contributions and investment performance.

If contributions to the Retirement System are less than the preceding amount, the difference, plus
investment earnings not realized thereon, will have to be contributed at some later time, or, benefits
will have to be reduced, to satisfy the fundamental fiscal equation under which all retirement
programs must operate; that is:

B=C+I-E

The aggregate amount of Benefit payments to any group of members and their beneficiaries cannot
exceed the sum of:

The aggregate amount of Contributions received on behalf of the group

... plus ...

Investment earnings on contributions received and not required forimmediate payment of
benefits

... minus ...
The Expenses of operating the program.

There are retirement systems designed to defer the bulk of contributions far into the future. Lured by
artificially low present contributions, the inevitable consequence of a relentlesslyincreasing contribution
rate -- to a level greatly in excess of the level percent-of-payroll rate --isignored. This method of
financing is prohibited in Michigan by the State constitution.

Computed Contribution Rate Needed to Finance Benefits. From a given schedule of benefitsand from
the data furnished, the actuary calculates the contribution rate by means of an actuarial valuation - the
technique of assigning monetary values to the risks assumed in operating a retirement system.
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CASH BENEFITS LINE. This relentlessly increasing line is the fundamental reality of retirement
plan financing. It happens each time a new benefit is added for future retirements (and happens
regardless of the design for contributing for benefits).

LEVEL CONTRIBUTION LINE. Determining the level contribution line requires detailed
assumptions concerning a variety of experiences in future decades, including:

= Economic Risk Areas
Rates of investment return
Rates of payincrease
Changes in active member group size
= Non-Economic Risk Areas
Ages at actual retirement
Rates of mortality
Rates of withdrawal of active members (turnover)
Rates of disability
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A CLOSED PENSION PLAN
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A plan becomes closed when no new hires are admitted to active membership. The persons covered by
the plan at the time of closing continue their normal activities and continue to be covered by the plan,
until the last survivor dies.

After a pension plan becomes closed, the usual pattern is for cash benefitsto

continue to increase for decades of time. Eventually the cash benefits will peak, and then gradually
decrease over more decades of time, ultimatelyto zero. The last cash benefitis likelyto occur a century
after the time the plan is closed.

The precise amounts of cash benefits cannot be known now, and must be estimated by assumptions of
future experiences in a variety of financial risk areas.
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Methodology

Actuarial Cost Method. Normal cost and the allocation of benefitvalues between service rendered
before and after the valuation date were determined using the individual entry-age actuarial cost method
having the following characteristics:

i) The annual normal costs for each individual active member, payable from the date of
employment to the date of retirement, are sufficientto accumulate the value of the
member’s benefit at the time of retirement or termination; and

ii) Each annual normal cost is a constant percentage of the member’s year-by-year projected
covered pay.

Financing of Unfunded Actuarial Accrued Liabilities. Unfunded actuarial accrued liabilities (the portion of
total liabilities not covered by present assets or expected future normal cost contributions) were
amortized by level (principal or interest combined) dollar contributions over a closed period of 13 years.
Level dollar amortization was used since the planis closed to new hires. There is a one-year lag between
the valuation date and the contribution effective date. Unfunded liabilities were projected to the
contribution effective date based on the valuation assumed rate of return and the adopted contributions
and then amortized.

Asset Valuation Method. Last year’s valuation assets are increased by contributions and reduced by
refunds, benefit payments and expenses. An amount equal to the assumed investment return for the
year is then added. Differences betweenactual return on a market value basis and an assumed return are
phased-in over a four-year period.
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Actuarial Assumptions Used for the Valuation

The actuary calculates the contribution requirements and benefitvalues of the System by applying
actuarial assumptions to the benefit provisions and people information furnished, using the actuarial cost
method described on the previous page. Allactuarial assumptions used in this report are estimates of
future experience not market measures.

The principal areas of financial risk which require assumptions about the future are:

e lLong-term rates of investmentreturn to be generated by the assets of the Plan;

e Patterns of pay increases to members;

e Rates of mortality among members, retirees and beneficiaries;

e Rates of withdrawal of active members (without entitlement to a retirement benefit);
e Rates of disabilityamong members; and

o The age patterns of actual retirement.

In an actuarial valuation, the actuary calculates the monetary effect of each assumption for as long as a
present covered person survives - - - a period of time which can be as long as a century.

Actual experience of the System will not coincide exactly with assumed experience, regardless of the
wisdom of the assumptions, or the skill of the actuary and the precision of the many calculations made.
Each valuation provides a complete recalculation of assumed future experience and takes into account all
past differences between assumed and actual experience. The resultis a continual series of adjustments
(usually small) to the computed contribution rate.

From time to time it becomes appropriate to modify one or more of the assumptions, to reflect
experience trends (but not random year-to-year fluctuations).
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Actuarial Assumptions Used for the Valuation

The basis for all assumptions lies in an experience review conducted for the December 31, 2017 valuation.
Assumptions are forward looking.

Investment Return (net of investment expenses): 6.75% a year, compounded yearly. This rate is
consistent with a rate of wage inflation of 3.5% per year.

This assumption is used to equate the value of payments due at different points in time and was first used
for the December 31, 2017 valuation. Approximate rates of investment return, for the purpose of
comparisons with assumed rates, are shown below. Actual increases in average active member pay are
also shown for comparative purposes.

Year Ended December 31 5-Year
2019 2018 2017 2016 2015 Average*
Rate of Investment Return 7.7 % 3.4 % 6.4 % 7.2 % 8.8 % 6.7 %
Increase in Average Pay 4.1 % 0.0 % 1.7 % 3.5 % 0.9 % 2.0 %
Real Rate of Return 3.6 % 3.4 % 4.7 % 3.7 % 7.9 % 4.6 %
* Compounded rate of increase.
The nominal rate of return was computed using the approximate formula i = | dividedby 1/2 (A +

B - 1), where | is recognized investment income net of expenses, A is the beginning of year asset
value, and B is the end of year asset value.

These rates of return should not be used for measurement of an investment advisor’s performance or for
comparisons with other systems — to do so will mislead.

Price Inflation: 2.50% per year.

Pay Projections. These assumptions are used to project current pays to those upon which benefits will be
based. The assumptions were first used for the December 31, 2017 valuation.

Percent Increase in Salary
Sample Base Promotion &

Ages Economic Longevity Total
20 3.5% 3.2% 6.7%
25 3.5% 3.0% 6.5%
30 3.5% 2.5% 6.0%
35 3.5% 2.4% 5.9%
40 3.5% 2.1% 5.6%
45 3.5% 1.5% 5.0%
50 3.5% 1.2% 4.7%
55 3.5% 1.0% 4.5%
60 3.5% 0.0% 3.5%
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Actuarial Assumptions Used for the Valuation

Probabilities of retirement for members eligible to retire were:

Percent of Eligible Active Members Retiring Within Next Year

Rule of 75
for Management &
Retirement | Administrative CSl and
Ages Hired Before 1999 Others Service Dispatchers
45 12% 25 42%
46 12% 26 36%
47 12% 27 36%
48 12% 28 36%
49 12% 29 36%
50 12% 24% 30 36%
51 12% 24% 31 36%
52 12% 24% 32 36%
53 12% 24% 33 36%
54 12% 24% 34 48%
55 12% 24% 35 100%
56 12% 24% 36
57 12% 24% 37
58 12% 24% 38
59 12% 24% 39
60 12% 24% 40
61 12% 24% 41
62 36% 24% 42
63 12% 24% 43
64 12% 30% 44
65 100% 36% 45
66 30% 46
67 30% 47
68 30% 48
69 48% 49
70 100% 50
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Actuarial Assumptions Used for the Valuation

Probabilities of retirement (continued): Management, and Elected Officials before January 1, 1999 and
members of Court Supervisors before April 1, 2002 are eligible to retire once the sum of their age and
credited service equals 75 or more or at age 60 with 5 years of service. Dispatchers and CSl are eligible to
retire once they have completed 25 years of service regardless of age (30 years for CSO). All other members
are eligible forretirement after attaining age 55 with 25 years of service. All members are eligible at age 60
with 8 (10 years for CSI) or more years of service. Retirement probabilitiesfor Dispatch are adjusted due to
the DROP plan as follows:

e Probabilitiesare multiplied by 50% for each of the first 5 years of eligibility.

e Probabilitiesare multiplied by 150% for each of the next 5 years of eligibility.
e Resulting probabilities cannot be more than 100%.

e Probabilitiesare 100% upon attainment of 33 years of service.

Withdrawal Rates: Separations from active employment before retirement, death or disability:

Sample Years of % of Active Members

Ages Service Separating Within Next Year
ALL 0 10.0%
1 8.0%
2 7.0%
3 6.0%
4 5.0%
20 5& Over 7.8%
25 7.8%
30 6.6%
35 5.7%
40 4.2%
45 2.7%
50 2.2%
55 2.2%
60 2.2%
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Actuarial Assumptions Used for the Valuation

The post-retirement healthy mortality. RP-2014 Mortality Table projected to 2026 using projection scale

MP-2017.
Single Life Retirement Values
Sample : -
Attained Present Value of $1 Percent Dying Future Life
Ages Monthly for Life Next Year Expectancy (Years)

& Men Women Men Women Men Women
50 $153.77 $158.37 0.3826% | 0.2596% 32.69 35.16
55 146.07 151.22 0.5366% | 0.3600% 28.37 30.64
60 136.63 142.32 0.7607% | 0.5462% 24.18 26.24
65 125.28 131.51 1.1113% | 0.8176% 20.16 22.02
70 111.81 118.45 1.6572% | 1.2451% 16.35 17.99
75 96.24 103.07 2.6043% | 2.0005% 12.80 14.21
80 79.08 85.76 4.3403% | 3.4148% 9.61 10.76

This assumption is used to measure the probabilities of members dying after retirement. The projection

to 2026 is the margin for mortality improvement.

Post-retirement disabled mortality: RP-2014 Disabled Retiree Annuitant Table projected to 2026 using

projection scale MP-2017.

Pre-retirement mortality: RP-2014 Employee Mortality Table projected to 2026 using projection scale

MP-2017 and multiplied by a factor of 50%.

These mortality tables were updated for the December 31, 2017 valuation.

Disability Rates: No future disability retirements are assumed to occur, beginningwith the December 31,

2017 valuation.
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Miscellaneous and Technical Assumptions

Marriage Assumption:

Pay Increase Timing:

Decrement Timing:

Eligibility Testing:

Decrement Relativity:

Decrement Operation:

Normal Form of Benefit:

Option Factors:

Incidence of Contributions:

Benefit Service:

Administrative Expenses:

Data Adjustments:

December 31, 2019

100% of males and 100% of females are assumed to be married for
purposes of death-in-service benefits. Male spouses are assumed to
be three years older than female spouses.

Beginning of (Fiscal) year. This is equivalent to assuming that
reported pays represent amounts paid to members during the year
ended on the valuation date.

Decrements are assumed to occur mid-year.

Eligibility for benefitsis determined based upon the age nearest
birthday and service nearest whole year in the middle of the year
(coincident with timing of decrements).

Decrement rates are used directly from the experience study,
without adjustment for multiple decrement table effects.

Disability and mortality decrements do not operate during the first
five years of service. Disability and withdrawal decrements do not
operate during retirement eligibility.

The assumed normal form of benefitis the straight life form.

Option factors are based upon 7.0% interest and the 1971 Group
Annuity Mortality Table with a 90% Male/10% Female Blend.

Contributions are assumed to be received at the end of the year
based upon the computed dollar amount of contributions shown in
the report.

Exact fractional service is used to determine the amount of benefit
payable.

$60,000 is assumed to be includeddirectly in future annual
employer contributions to account for administrative expenses.

One benefit recipientwho had two different pension types due to
an EDRO is now being valued as one record.
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Glossary

Accrued Service. The service credited under the plan, which was rendered before the date of the
actuarial valuation.

Actuarial Accrued Liability. The difference between (i) the actuarial present value of future plan benefits,
and (ii) the actuarial present value of future normal cost. Sometimes referred to as “accrued liability” or
“past service liability.”

Actuarial Assumptions. Estimates of future plan experience with respect to rates of mortality, disability,
turnover, retirement, rate or rates of investment income and salary increases. Decrement assumptions
(rates of mortality, disability, turnover and retirement) are generally based on past experience, often
modified for projected changes in conditions. Economic assumptions (salary increases and investment
income) consist of an underlying rate in an inflation-free environment plus a provision for a long-term
average rate of inflation.

Actuarial Cost Method. A mathematical budgeting procedure for allocating the dollar amount of the
“actuarial present value of future plan benefits” between the actuarial present value of future normal
cost and the actuarial accrued liability. Sometimes referred to as the “actuarial funding method.”

Actuarial Equivalent. A single amount or series of amounts of equal value to another single amount or
series of amounts, computed on the basis of the rate(s) of interest and mortality tables used by the plan.

Actuarial Present Value. The amount of funds presently required to provide a payment or series of
payments in the future. Itis determined by discounting the future payments at a predetermined rate of
interest, taking into account the probability of payment.

Amortization. Paying off an interest-bearing liability by means of periodic payments of interest and
principal, as opposed to paying it off with a lump sum payment.

Experience Gain (Loss). A measure of the difference between actual experience and that expected based
upon a set of actuarial assumptions during the period betweentwo actuarial valuation dates, in
accordance with the actuarial cost method being used.

Funding Value of Assets (also referred to as valuation assets or actuarial value of assets). The value of
current plan assets recognized for valuation purposes.

Normal Cost. The annual cost assigned, under the actuarial funding method, to current and subsequent
plan years. Sometimes referred to as “current service cost.” Any payment toward the unfunded actuarial
accrued liabilityis not part of the normal cost.

Plan Termination Liability. The actuarial present value of future plan benefitsbased on the assumption
that there will be no further accruals for the future service and salary. The termination liability will
generally be lessthan the liabilities computed on a “going-concern” basis and is not normally determined
in a routine actuarial valuation.
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Glossary

Reserve Account. An account used to indicate that funds have been set aside for a specific purpose and
are not generally available for other uses.

Unfunded Actuarial Accrued Liability. The difference between the actuarial accrued liability and
valuation assets. Sometimes referred to as “unfunded accrued liability.”
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